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1. SUMMARY 

1.1 BACKGROUND 

On January 13, 1977, standards of performance were proposed for 

the grain elevator industry (42  FR 2842) under the authority of 

section 1 1 1  of the Clean Air Act. Puhlic comments were requested 

on the proposal in the FEDERAL REGISTER publication. One thousand 

eight hundred and seventeen comments were received from arain elevator 

operators, vendors of equipment, Congressmen, State and local air 

pollution control agencies, other Federal agencies, and individual 11. S .  

citizens. 

o f  the proposed standards and were very general in nature. 

comments, however, contained a significant amount of useful data and 

information. Due to the time required to review these comments, the 

standards were suspended on June 24, 1977. 

avoid creating legal uncertainties for those grain elevator operators 

who might wish to undertake various expansions or modification projects 

before promulgation of final standards. 

Many of these comments reflected a general misunderstanding 

A number o f  

This action was necessary to 

On Pugust 7, 1977, Congress amended the Clean Air Act. These 

amendments contained a provision specifically exempting country grain 

elevators with less than 2.5 million bushels of grain storage capacity 

from standards of performance developed under section 1 1 1  of the Act. 

Following review of the public comments, a draft of the final 

standards was developed consistent with the adopted amendments to the 



Clean Air Act. 

public comments and containing the d r a f t  f i n a l  standards was mailed on 

August 15,  1977, t o  each individual, agr icu l ture  associat ion,  equipment 

vendor, S ta te  and local government, and member of  Congress who submitted 

comments. Comments were requested on the d r a f t  f i na l  standards by 

October 15, 1977. One hundred and one comments were received, and the 

f ina l  standards r e f l e c t  a thorough evaluation of these comments. 

1 . 2  SUMMARY OF CHANGES SINCE PROPOSAL 

1 . 2 . 1  Applicabili ty of  the Standards  

A report  responding t o  the major issues raised in  the 

The proposed standards would have applied t o  a l l  new, modified, or  

reconstructed farm, country, and terminal grain elevators with a receiving 

le9 capacity of more than 10,000 bushels per hour  and a l l  new, modified, 

or reconstructed grain storage elevators a t  wheat f lour  mi l l s ,  wet corn 

mi l l s ,  dry corn mills ( h u m a n  consumption), r i c e  mi l l s ,  or  soybean o i l  

extraction plants .  

o r  reconstructed qrain elevators with a permanent grain storage capacity 

of more t h a n  2 . 5  mill ion bushels and new, modified, or reconstructed 

qrain storage elevators a t  wheat f lour  mi l l s ,  wet corn mi l l s ,  dry corn 

mil ls  (human consumption), r i c e  mi l l s ,  or  soybean o i l  extraction plants 

with a permanent gra in  storage capacity of more than 1 million bushels. 

1 . 2 . 2  Emission Limits 

The promulgated standards apply only t o  new, modified, 

As a r e su l t  o f  information submitted during the public comment 

periods, several chanqes have been made in the emission l imi t s  included 

in the standards. 

s ta t ions  and r a i l c a r  loading and unloading stations have been increased 

from 0 percent opacity to  5 percent opacity. 

fo r  barge and s h i p  loading has been increased from 10 percent opac ty 

The v i s ib le  emission l imi t s  for t r u c k  unloading 

The v i s ib l e  emission l imit  
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during normal loading and 15 percent opacity during "topping off" loading, 

to 20 percent opacity during all loadinq operations. 

hole size for perforated plates in column dryers has been increased from 

0.084 inch diameter to 0.094 inch diameter. 

1.2.3 Modifications 

The maximum allowable 

Section 60.12 of the general provisions has been clarified to 

ensure that only capital expenditures which are spent directly on 

an affected facility are used to determine whether the annual asset 

guideline repair allowance percentage is exceeded, and the annual 

asset guideline repair allowance percentage has been defined to be 

6.5 percent. 

exempted from consideration as modifications. 

changes to the regulation between proDosal and promulgation. 

1.3 SUMMARY OF THE ENVIRONMENTAL IMPACTS 

1.3.1 

Four types of alterations at grain elevators have been 

Table 1 summarizes the 

Alternatives to the Promulgated Action 

The alternative emission control systems which were considered in 

selecting the basis for the promulgated standards are discussed in 

chapter 4 o f  Volume I of the Standards Support and Environmental Impact 

Statement (SSEIS) .  These alternatives are based upon combinations of 

various emission control techniques for reducing fugitive and process 

emissions of  particulate matter from grain elevators. An analysis of 

the alternative of taking no action or postponing action, is outlined in 

chapter 7 of Volume I of the SSEIS. 

included in the proposed standards have been increased. 

exception o f  railcar unloading, however, these changes do not reflect 

a change in the emission control systems upon which these limits are 

A number o f  the emission limits 

I.!ith the 
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based but  a r e e v a l u a t i o n  o f  t he  a b i l i t y  o f  these emiss ion  c o n t r o l  systems 

t o  reduce emissions. The bas i s  f o r  t h e  emiss ion  l i m i t s  f o r  r a i l c a r  

un load ing  has been changed from a shed w i t h  doors a t  each end t o  a shed 

w i t h  open ends. Th is  change w i l l  i nc rease  p a r t i c u l a t e  emissions t o  t h e  

atmosphere. The increase,  however, i s  judged t o  be smal l  and does n o t  

s i g n i f i c a n t l y  a f f e c t  t h e  a n a l y s i s  o f  t h e  a l t e r n a t i v e s  i n c l u d e d  i n  Volume I 

o f  t h e  SSEIS.  

1.3.2 Environmental  Impact o f  t he  Promulgated A c t i o n  

Pr imary  Impact 

Several changes t o  t h e  standards a f f e c t  t h e  p r imary  impact o f  

r e d u c t i o n  i n  emissions o f  p a r t i c u l a t e  m a t t e r  f rom g r a i n  e l e v a t o r s .  The 

r a t i o n a l e  f o r  these changes i s  g i ven  i n  chap te r  2 o f  t h i s  document. The 

standards now app ly  o n l y  t o  l a r g e  g r a i n  e l e v a t o r s .  

b a s i s  f o r  t h e  standards f o r  r a i l c a r  un load ing  has been changed and t h e  

p l a t e  p e r f o r a t i o n  h o l e  diameter f o r  column d r y e r s  has been increased. 

These changes w i l l  r e s u l t  i n  more emissions o f  p a r t i c u l a t e  m a t t e r  t o  

t h e  atmosphere and a r e  p r i m a r i l y  due t o  the  change i n  a p p l i c a b i l i t y  o f  

t h e  standard which was mandated by t h e  August, 1977 amendments t o  t h e  

Clean A i r  Act. 

have r e s u l t e d  i n  reduc ing  p a r t i c u l a t e  m a t t e r  emissions by approx imate ly  

23,000 tons w i t h i n  a 5 y e a r  pe r iod ,  i t  i s  now es t ima ted  t h a t  t h e  

promulgated standards w i l l  reduce p a r t i c u l a t e  m a t t e r  emissions by 12,000 

tons w i t h i n  a 5 y e a r  p e r i o d .  

I n  a d d i t i o n ,  t h e  

I t was es t imated t h a t  t h e  proposed standards would 

Tab le  1-2 o f  Volume 1 o f  t h e  S S E I S  presen ts  a summary o f  t h e  

environmental  impacts assoc ia ted  w i t h  imp lementa t ion  o f  t h e  standards.  

T h i s  m a t r i x  w i l l  n o t  s i g n i f i c a n t l y  change as a r e s u l t  o f  these r e v i s i o n s  

t o  t h e  standards.  
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Secondary Impact 

Table 7-1 o f  Volume 1 o f  t h e  S E I S  p resents  a summary o f  t h e  secondary 

env i romenta l  impacts a t t r i b u t a b l e  t o  t h e  a l t e r n a t i v e  c o n t r o l  systems. 

These secondary impacts remain unchanged f o r  t h e  promulgated standards 

of performance. 

1 .4 CHANGES I N  ECONOMIC IMPACTS 

I n  accordance w i t h  Execut ive  Orders 11821 and 11949 and OMP C i r c u l a r  

A-107, t h e  economic and i n f l a t i o n a r y  impacts o f  each o f  t h e  a l t e r n a t i v e  

emission c o n t r o l  systems were c a r e f u l l y  evaluated.  Th is  a n a l y s i s  i s  

con ta ined i n  chapter  6 o f  Volume 1 o f  t h e  S S E I S .  

t o  t h e  proposed standards do n o t  s i g n i f i c a n t l y  a f f e c t  t h e  l e v e l  of 

emission c o n t r o l  r e q u i r e d  f o r  a l a r g e  g r a i n  e l e v a t o r ,  t h e  economic 

impact o f  the  promulgated standards i s  e s s e n t i a l l y  t h e  same as t h a t  

o u t l i n e d  f o r  t h e  proposed standards f o r  i n d i v i d u a l  e l e v a t o r s .  Since t h e  

scope o f  the  promulgated standards has been narrowed, however, t h e  

es t imated  n a t i o n a l  economic impact o f  t h e  s tandards has been reduced as 

d iscussed i n  chapter  2 o f  t h i s  document. 

Since t h e  changes made 

1-5 



2. SUMMARY OF PUBLIC COMMENTS 

Approximately 1800 comment letters were received on the proposed 

Many of these comments standards of performance for qrain elevators. 

were the result of misinterpretation of the standards. 

comments, however, included a significant amount of data and informa- 

tion. 

A report responding to the major issues raised in the public comments 

and containing a copy of the draft final standards was sent to all 

individuals and organizations who had expressed an interest in these 

standards. 

final standards and about 100 additional comment letters were received. 

A number of 

These comments were evaluated and draft final standards developed. 

A 60 day period was allowed for further comment on the draft 

The major public comments on the proposed and draft final standards 

have been combined into the following areas for discussion: 

(1) Need for standards. 

(2) Emission control technology. 

( 3 )  Stringency of the standards. 

( 4 )  Opacity. 

(5) Economic and energy impacts. 

(6) Mod if i cat ions. 

( 7 )  Performance tests. 

(8) Safety. 

2.1 NEED FOR STANDARDS 

Numerous commenters questioned whether grain elevators should be 

regulated since the industry is a small contributor to nationwide 

emissions of particulate matter and grain dust is not hazardous or toxic. 



The standards were proposed under section 111 o f  the Clean Air Act. 

This section of the Act requires t h a t  EPA es tab l i sh  standards of perfor- 

mance for new stat ionary sources which contribute to  a i r  pollution. 

Existing sources are not affected unless they a r e  reconstructed o r  

modified in such a way as to  increase emissions. 

of standards of performance i s  t o  prevent new a i r  pollution problems 

from developing by requiring maximum feas ib le  control of emissions from 

new, modified, o r  reconstructed sources a t  the time of t h e i r  construction. 

This i s  helpful i n  a t ta in ing  and maintaining the National Ambient Air 

Quality Standard (NAAQS) for par t iculate  mater. 

The overriding purpose 

. .  

The Report of the Committee on Public Works o f  the United States  

Senate in September, 1970 (Senate Report No. 91-1196), l i s t e d  grain 

elevators  a s  a source fo r  which standards of performance should be 

developed. In addition, a study o f  200 indus t r ia l  categories of 

sources which were evaluated t o  develop a long-range p l a n  for  s e t t i ng  

standards of performance fo r  par t iculate  matter ranked grain elevators 

re la t ive ly  high. 

on.potentia1 decrease in emissions. Various grain handling operations 

ranked as follows: 

and screening-8; and grain drying-33. Therefore, grain elevators a re  a 

s ign i f icant  source of par t iculate  matter. emissions and standards of 

performance have been developed for  t h i s  source category. 

The categories were ranked in order o f  pr ior i ty  based 

grain processing-4; grain transfer-6; grain cleaning 

Many commenters f e l t ,  however, t ha t  i t  was unreasonable t o  require 

country and farm elevators t o  comply with the proposed standards because 

of t h e i r  remote location and small amount of emissions. This sentiment was 

reflected in the 1977 amendments to the Clean Air Act which exempted 

country elevators  with a grain storage capacity of less  than 2.5 million 
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bushels from standards of performance. 

proposed standards has been narrowed and the promulgated standards 

apply only to new, modified, or reconstructed f a c i l i t i e s  w i t h i n  grain 

elevators with a permanent storage capacity in excess of 2.5 million 

bushels. 

Consequently, the scope of the 

A number of cornenters a lso f e l t  small f lour  mills should n o t  be 

covered by standards of performance because they are also small sources 

o f  par t icu la te  matter emissions and handle l e s s  gra in  t h a n  some country 

elevators which were exempted from standards of performance by the 1977 

amendments t o  the Clean Air Act. These processors are considered t o  

be re la t ive ly  small sources of pa r t i cu la t e  matter emissions t h a t  a re  

best regulated by S ta t e  and local regulations.  

storage elevators  a t  wheat f lour  mi l l s ,  wet corn mil ls ,  dry corn mi l l s  

(human consumption), r i ce  mi l l s ,  and soybean o i l  extraction plants 

Consequently, grain 

with a storage capacity of less  than 35,200 m’ (ca. 1 mill ion 

U.  S .  bushels) of grain a re  exempt from the promulgated standards. 

With  regard to the  hazardous nature or tox ic i ty  o f  grain dust ,  

the promulgated standards s h o u l d  no t  be interpreted t o  imply tha t  

g r a i n  dust i s  considered hazardous or toxic ,  b u t  merely tha t  the 

g r a i n  elevator industry i s  considered a s ign i f i can t  source of 

par t icu la te  matter emissions. 

c l a s s ,  par t icu la te  matter causes adverse health and welfare e f f ec t s .  

In addition, some studies  indicate  t h a t  d u s t  from grain elevators 

causes adverse health e f f ec t s  t o  e levator  workers and tha t  grain d u s t  

emissions are  a f ac to r  contributing t o  an increased incidence of asthma 

at tacks in  the general population l iv ing  in  the v ic in i ty  of gra in  e levators .  

I 
Studies indicate  tha t ,  as a general 
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2.2 EMISSION CONTROL TECHNOLOGY 

A number of commenters were concerned w i t h  the control technology used 

t o  control emissions from ra i l ca r  unloading s t a t ions  and  gra in  dryers. 

A number of comnenters believed i t  was unreasonable to  base the 

standards on a four-sided shed fo r  r a i l c a r  unloading s ta t ions  a t  grain 

elevators which use unit  t ra ins .  

were based on observations of v i s ib l e  emissions a t  a grain elevator  

which used a four-sided shed to unload r a i l c a r s .  

however, did not use u n i t  t r a ins .  Based on information included in  a 

number of comments, the lower r a i l  rate fo r  grain shipped by uni t  t ra ins  

places a l imi t  on the amount of  time a grain elevator  can hold the unit  

t r a i n .  The additional time required t o  uncouple and t o  recouple each 

car  individually could cause a grain elevator  subject t o  the proposed 

standards to  exceed t h i s  time l imi t  and  t h u s  lose the  cost  benefi t  

gained by the use of unit  t ra ins .  I n  l i g h t  of t h i s  f a c t ,  the proposed 

v i s ib l e  emission l imi t  based on the use of a four-sided shed fo r  r a i l c a r  

unloading i s  unreasonable. The promulgated standards, therefore,  a r e  

based upon the use o f  a two-sided shed f o r  r a i l c a r  unloading s t a t ions .  

T h i s  change in the control technology fo r  r a i l c a r  unloading s t a t ions  

resulted in a change t o  the opacity standard which i s  discussed in a 

subsequent section in this chapter. 

The da ta  supporting the proposed standards 

This grain e leva tor ,  

A number o f  comments were received concerning the specif icat ion 

of the maximum hole s i ze  in the perforated p la tes  used i n  column dryers. 

The proposed standards would have permitted holes no larger  than 2.1 mm 

(0.084 inch) in diameter for the  dryer t o  automatically be in compliance. 

A few comments contained v is ib le  emission da ta  taken by ce r t i f i ed  opacity 

observers w h i c h  indicated t h a t  column dryers with perforated plates  
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Conta in ing  ho les  o f  2.4 m (0.094 i n c h )  diameter can meet a 0 pe rcen t  

o p a c i t y  emission l i m i t .  Other comments i n d i c a t e d  t h a t  sorghum cannot 

be d r i e d  i n  column d rye rs  w i t h  a ho le  s i z e  s m a l l e r  than 2.4 mm (0.094 

i n c h )  diameter w i t h o u t  p lugg ing  problems. I n  l i g h t  o f  these da ta  and 

in fo rmat ion ,  t he  s p e c i f i c a t i o n  o f  2.1 mm diameter ho les  i s  cons idered 

unreasonable and t h e  promulgated standards p e r m i t  p e r f o r a t e d  p l a t e s  w i t h  

a maximum ho le  s i z e  o f  2.4 mm diameter.  

2.3 STRINGENCY OF THE STANDARDS 

Many commenters ques t ioned whether the  standards f o r  va r ious  a f f e c t e d  

f a c i l i t i e s  c o u l d  be achieved even i f  t h e  best  system o f  emiss ion  r e d u c t i o n  

were i n s t a l l e d ,  ma in ta ined,  and p r o p e r l y  operated. These commenters 

p o i n t e d  o u t  t h a t  a number o f  v a r i a b l e s  can a f f e c t  t h e  o p a c i t y  o f  v i s i b l e  

emissions d u r i n g  unloading, handl ing,  and l o a d i n g  o f  g r a i n  and they 

quest ioned whether enough o p a c i t y  obse rva t i ons  had been taken t o  assure 

t h a t  t h e  standards cou ld  be a t t a i n e d  under a l l  ope ra t i ng  c o n d i t i o n s .  

The v a r i a b l e s  mentioned most f r e q u e n t l y  were wind speed, type of g r a i n ,  

dus t iness  o f  g ra in ,  and mo is tu re  c o n t e n t  o f  g r a i n .  

I t  i s  t r u e  t h a t  wind speed cou ld  have some e f f e c t  on t h e  o p a c i t y  

A o f  v i s i b l e  emissions, p a r t i c u l a r l y  when sheds have o n l y  two s ides.  

we l l -des igned cap tu re  system should be a b l e  t o  compensate f o r  t h i s  e f f e c t  

t o  a c e r t a i n  ex ten t ,  a l t hough  some d u s t  may escape i f  wind speed i s  t o o  

high. Compliance w i t h  standards o f  performance, however, i s  determined 

o n l y  under c o n d i t i o n s  r e p r e s e n t a t i v e  o f  normal ope ra t i on ,  and judgment 

by S t a t e  and Federal  enforcement personnel  w i l l  t ake  wind c o n d i t i o n s  

i n t o  account i n  e n f o r c i n g  t h e  standards.  

I t  i s  a l s o  t r u e  t h a t  t he  t y p e  o f  g r a i n ,  dus t i ness  o f  g r a i n ,  and 

mo is tu re  con ten t  o f  g r a i n  a f f e c t  t he  amount o f  p a r t i c u l a t e  m a t t e r  
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emissions generated d u r i n g  unloading, hand l ing ,  and l o a d i n g  o f  g r a i n .  A 

wel l -des igned cap tu re  system, however, shou ld  be designed t o  cap tu re  t h i s  

d u s t  under adverse c o n d i t i o n s  and should, t he re fo re ,  be a b l e  t o  compensate 

f o r  these v a r i a b l e s .  

I n  deve lop ing  t h e  da ta  base f o r  t he  proposed standards,  over  60 

p l a n t  v i s i t s  were made t o  g r a i n  t e r m i n a l  and s t o r a g e  e l e v a t o r s .  Var ious  

g r a i n  unloading, hand l ing ,  and l o a d i n g  o p e r a t i o n s  were i nspec ted  under a 

wide v a r i e t y  o f  c o n d i t i o n s .  Consequently, t he  standards were n o t  based 

on c o n j e c t u r e  o r  surmise, b u t  on observa t ions  o f  v i s i b l e  emissions by 

c e r t i f i e d  o p a c i t y  observers a t  w e l l - c o n t r o l l e d  e x i s t i n g  g r a i n  e l e v a t o r s  

o p e r a t i n g  under r o u t i n e  c o n d i t i o n s .  Not a l l  g r a i n  e l e v a t o r s  were v i s i t e d ,  

however, and n o t  a l l  ope ra t i ons  w i t h i n  g r a i n  e l e v a t o r s  were i nspec ted  

under a l l  c o n d i t i o n s .  Thus, w h i l e  t h e  proposed standards were based 

upon a s u f f i c i e n t l y  broad data base t o  a l l o w  e x t r a p o l a t i o n  o f  t he  da ta ,  

p a r t i c u l a r  a t t e n t i o n  was p a i d  t o  those comments which i n c l u d e d  v i s i b l e  

emission data taken by c e r t i f i e d  observers f rom opera t i ons  a t  g r a i n  

e l e v a t o r s  which were us ing  the same emiss ion  c o n t r o l  systems t h e  proposed 

standards were based upon. E v a l u a t i o n  of  these da ta  i n d i c a t e d  t h a t  t h e  

v i s i b l e  emiss ion  l i m i t  f o r  t r u c k  un load ing  s t a t i o n  and r a i l c a r  l o a d i n g  

s t a t i o n s  should be 5 pe rcen t  o p a c i t y  i n s t e a d  o f  0 pe rcen t  o p a c i t y  which 

was proposed. The promulgated standards, t h e r e f o r e ,  l i m i t  v i s i b l e  

emissions from these f a c i l i t i e s  t o  5 pe rcen t  o p a c i t y .  

AS d iscussed e a r l i e r ,  the emiss ion  c o n t r o l  techno logy  s e l e c t e d  as 

the  bas i s  f o r  t h e  v i s i b l e  emission standard f o r  r a i l c a r  un load ing  has 

been changed from a fou r -s ided  shed t o  a two-sided shed. 

emiss ion  data i n c l u d e d  w i t h  t h e  comments i n d i c a t e  t h a t  emissions 

from such a system w i l l  n o t  exceed 5 percen t  o p a c i t y .  

V i s i b l e  

Consequently, t h e  
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promulgated s tandards l imi t  v i s ib le  emissions from r a i l c a r  s ta t ions  t o  

5 percent opacity. 

A number of commenters a l so  indicated tha t  the opacity l imi t  

included in the proposed standards fo r  barge loading was too s t r ingent .  

One commenter indicated t h a t  the e levator  operator had no control over 

when the "topping of f"  operation commenced because the s h i p  captain and 

the stevedores decided when t o  s t a r t  "topping o f f . "  

commented t h a t  the standards should be a t  l e a s t  20 percent opacity. 

on these comments, the standards for  barge and  ship loading operations 

have been increased t o  20 percent opacity during a l l  loading operations. 

The comments indicate  t h a t  t h i s  standard will  s t i l l  require use of the 

same emission control technology. 

Several S ta te  agencies 

Based 

Data included w i t h  the comments confirm t h a t  a v i s ib l e  emission l imi t  

of 0 percent opacity i s  appropriate f o r  grain handling equipment, grain 

dryers,  and emission control equipment. Consequently, the v i s ib l e  

emission l imi t s  for these affected f a c i l i t i e s  have n o t  been changed. 

2 . 4  OPACITY 

Many commenters misunderstood the concept o f  opacity and how i t  i s  

used t o  measure v i s ib l e  emissions. Other commenters s ta ted  tha t  opacity 

measurements were not accurate below 10 to 15 percent opacity and a s t a n d a r d  

below these levels  was unenforceable. 

Opacity i s  a measure of the degree t o  w h i c h  par t icu la te  matter or  other 

v i s ib l e  emissions reduce the transmission of  l i gh t  and obscure the view o f  

a n  object  in the background. Opacity i s  expressed on a sca le  o f  

0 t o  100 percent with a t o t a l l y  opaque plume assigned a value of 

100 percent opacity. 

of a i r  pollution control s ince the turn of the century. 

The concept of opacity has been used i n  the f i e l d  

The concept 
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has been upheld i n  c o u r t s  th roughout  the  c o u n t r y  as a reasonable and 

e f f e c t i v e  means o f  measuring v i s i b l e  emissions. 

Opac i t y  f o r  purpose o f  de termin ing  compliance w i t h  t h e  s tandard  

i s  n o t  determined w i t h  ins t ruments  b u t  i s  determined by a q u a l i f i e d  

observer  f o l l o w i n g  a s p e c i f i c  procedure. S tud ies  have demonstrated 

t h a t  c e r t i f i e d  observers can a c c u r a t e l y  de termine t h e  o p a c i t y  o f  

v i s i b l e  emissions. To become c e r t i f i e d ,  an i n d i v i d u a l  must be t r a i n e d  

and must pass an examinat ion demonstrat ing h i s  a b i l i t y  t o  a c c u r a t e l y  

a s s i g n  o p a c i t y  l e v e l s  t o  v i s i b l e  emissions. 

t r a i n i n g  must be repeated  every s i x  months. 

To remain c e r t i f i e d ,  t h i s  

I n  accordance w i t h  Method 9, t he  procedure  f o l l o w e d  i n  making 

o p a c i t y  de te rm ina t ions  r e q u i r e s  t h a t  an observer  be l o c a t e d  i n  a 

p o s i t i o n  where he has a c l e a r  v iew o f  t h e  emiss ion  source w i t h  t h e  

sun a t  h i s  back. Instantaneous o p a c i t y  obse rva t i ons  a r e  recorded 

eve ry  15 seconds f o r  6 minutes (24  o b s e r v a t i o n s ) .  These observa t ions  

a r e  recorded i n  5 pe rcen t  increments ( i . e . .  0, 5, 10, e t c . ) .  

a r i t h m e t i c  average o f  t h e  24 obse rva t i ons ,  rounded o f f  t o  t h e  neares t  

whole number ( i . e . ,  0.4 would be rounded o f f  t o  0 ) ,  i s  t h e  va lue  o f  

t h e  o p a c i t y  used f o r  de termin ing  compliance w i t h  v i s i b l e  emission 

standards. 

n e c e s s a r i l y  mean t h e r e  a r e  no v i s i b l e  emissions. 

t h a t  v i s i b l e  emissions d u r i n g  a 6 minute p e r i o d  a r e  n o t  s u f f i c i e n t  t o  

cause a c e r t i f i e d  observer t o  r e c o r d  them as 5 pe rcen t  opac i t y ,  o r  t h a t  

t h e  average o f  t he  twen ty - fou r  15-second obse rva t i ons  i s  c a l c u l a t e d  t o  

be l e s s  than 0.5 percent .  

i n t o  the  atmosphere f rom an emission source may be v i s i b l e  t o  a c e r t i f i e d  

observer,  t he  source may s t i l l  be found i n  compl iance w i t h  a 0 pe rcen t  

o p a c i t y  standard.  

The 

Consequently, a 0 pe rcen t  o p a c i t y  standard does n o t  

I t  means e i t h e r  

Consequently, a l t h o u g h  emissions re leased  
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S i m i l a r l y ,  a 5 pe rcen t  o p a c i t y  s tandard  p e r m i t s  v i s i b l e  emissions 

t o  exceed 5 percent  o p a c i t y  o c c a s i o n a l l y .  I f ,  f o r  example, a c e r t i f i e d  

observer recorded t h e  f o l l o w i n g  twen ty - fou r  15-second observa t ions  over 

a 6 minute p e r i o d :  

t i o n s  a t  5 percent  opac i t y ;  3 observa t ions  a t  10 percent  o p a c i t y ;  and 

3 observa t ions  a t  15 pe rcen t  o p a c i t y ,  t he  average o p a c i t y  would be 

c a l c u l a t e d  as 5.4 percent .  Th is  va lue  would be rounded o f f  t o  

5 percent  o p a c i t y  and the  source would be i n  compliance w i t h  a 

5 percent  o p a c i t y  standard.  

7 observa t ions  a t  0 pe rcen t  opac i t y ;  11 observa- 

None o f  the standards a re  based on a s i n g l e  s ix -minu te  read ing  o f  

o p a c i t y .  

recorded over a p e r i o d  o f  t ime, such as two o r  f o u r  hours, a t  a number 

o f  g r a i n  e leva to rs .  I n  a d d i t i o n ,  o p a c i t y  standards a re  never en forced 

on the  bas i s  o f  a s i n g l e  s ix -minu te  read ing .  

a r e  made b e f o r e  an enforcement a c t i o n  i s  i n i t i a t e d .  

Each o f  t he  standards a r e  based on t h e  h ighes t  o p a c i t y  read ings  

A number o f  o p a c i t y  readings 

A number o f  commenters a l s o  f e l t  t h e  o p a c i t y  standards were t o o  

s t r i n g e n t  i n  l i g h t  o f  t he  maximum abso lu te  e r r o r  o f  7.5 pe rcen t  o p a c i t y  

assoc ia ted  w i t h  a s i n g l e  o p a c i t y  obse rva t i on .  

develop and en force  o p a c i t y  standards, however, takes i n t o  account t h i s  

observer e r r o r .  As discussed above, o p a c i t y  standards a r e  based on 

obse rva t i ons  recorded by c e r t i f i e d  observers a t  w e l l - c o n t r o l l e d  e x i s t i n g  

f a c i l i t i e s  ope ra t i ng  under normal c o n d i t i o n s .  When f e a s i b l e ,  such 

observa t ions  a re  made under c o n d i t i o n s  which y i e l d  t h e  h ighes t  o p a c i t y  

read ings  such as the  use of a h i g h l y  c o n t r a s t i n g  background. 

read ings  then serve  as the  bas i s  f o r  e s t a b l i s h i n g  t h e  standards. 

r e l y i n g  on t h e  h i g h e s t  observa t ions ,  t h e  standards i n h e r e n t l y  r e f l e c t  

t he  h i g h e s t  p o s i t i v e  e r r o r  i n t roduced  by t h e  observers.  

The methodology used t o  

These 

By 
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Observer e r ro r  i s  a lso taken in to  account in enforcement of v i s ib le  

emission standards. 

an enforcement action i s  i n i t i a t ed .  S t a t i s t i c a l l y ,  as the number of 

observations increases,  the e r ror  associated with these observations 

taken a s  a g roup  decreases. T h u s ,  while the absolute posit ive e r ro r  

associated w i t h  a s ingle  opacity observation may be 7.5 percent, the e r ror  

associated with a number of opacity observations, taken t o  form the basis 

f o r  an enforcement action, may be considerably l e s s  than 7.5 percent. 

2.5 ECONOMIC A N D  ENERGY IMPACTS 

2.5.1 Economic Impact 

A number of observations a r e  normally made before 

Several comments indicated t h a t  the estimated economic impact of the 

proposed standards was too low. 

flow r a t e  volumes used in developing these estimates.  

flow ra tes  and equipment costs used in estimating the costs associated 

with the standards, however, were based on information obtained from 

grain elevator operators d u r i n g  v i s i t s  t o  f a c i l i t i e s  which were being 

operated w i t h  v i s ib l e  emissions meeting the proposed standards. 

a i r  evacuation flow ra tes  and equipment costs were also checked against  

equipment vendor estimates and found t o  be in reasonable agreement. 

vent i la t ion flow ra t e s ,  therefore,  a re  compatible with the opacity 

standards. T h u s ,  the unit  cost estimates developed fo r  the proposed 

standards a re  considered reasonably accurate. 

Many commenters f e l t  t h a t  the total  cos t  required t o  reduce emissions 

Some commenters questioned the vent i la t ion 

The a i r  evacuation 

These 

These 

t o  the levels  necessary to comply with the opacity standards should be 

assigned to  the standards. The relevant cos ts ,  however, a re  those 

incremental costs  required t o  comply with these standards above the costs 

required t o  comply w i t h  exis t ing S ta te  or local a i r  pollution regulations. 
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While i t '  i s  t rue tha t  some Sta tes  have no regulations,  other States  have 

regulations as s t r ingent  as  the promulgated standards. Consequently, an 

estimate of the costs required t o  comply with the typical or average 

State  regulation, which l i e s  between these extremes, i s  subtracted from 

the to ta l  cost of complying with the standards t o  ident i fy  the cost  

impact d i r ec t ly  associated w i t h  these standards. 

Most S ta te  and local regulations,  f o r  example, require aspirat ion 

of truck dump p i t  grates and i n s t a l l a t i o n  of cyclones to  remove particu- 

l a t e  matter from the aspirated a i r  before release t o  the atmosphere. 

promulgated standards would require the addition of a bi-fold door and 

the use o f  a fabr ic  f i l t e r  baghouse instead of a cyclone. 

associated with the promulgated standards,  therefore ,  i s  only the cost  

of the bi-fold doors and the difference i n  cost  between a fabr ic  f i l t e r  

baghouse a n d  a cyclone. 

In conclusion, the unit  cost estimates developed fo r  the proposed 

The 

The cost 

s tandards are e s sen t i a l ly  correct  and  generally r e f l e c t  the costs associated 

w i t h  the promulgated standards. 

promulgated standards on an individual grain elevator  i s  considered t o  be 

a b o u t  the same as t h a t  of the proposed standards. The maximum additional 

cost  t h a t  would be imposed on most grain elevators subject t o  compliance 

with the promulgated standards would probably be l e s s  than a cent per 

bushel. The impact of these additional costs imposed on an individual 

grain elevator would be small. 

As a r e su l t ,  the economic impact of the 

Based on information contained in comments submitted by the National 

Grain and Feed Association, approximately 200 g r a i n  terminal elevators 

and grain storage elevators  a t  grain processing plants would be covered 

by the standards over the next  f i ve  years .  Consequently, over this f ive  
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year period the to t a l  incremental costs t o  control emissions a t  these 

grain elevators  t o  comply w i t h  the  promulgated standards,  above the 

cos ts  t o  control emissions a t  these elevators  t o  comply with S ta te  or  

local a i r  pollution control requirements, i s  $15 mill ion increased capi ta l  

cos ts  over a f ive  year period and $3 million i n  increased annualized 

cos ts  in  the f i f t h  year. 

impact, the promulgated standards would have no s igni f icant  e f f ec t  on 

the  supply and demand of grain o r  grain products, or on the growth o f  

the  domestic g r a i n  industry. 

2.5.2 Energy Impact 

Based on t h i s  estimate of the national economic 

A number o f  commenters believed t h a t  the energy impact associated 

w i t h  the proposed standards had been underestimated and t h a t  the t rue  

impact would be much grea te r .  As pointed out  above, the major reason 

f o r  t h i s  disagreement i s  probably due t o  the f a c t  t ha t  these commenters 

assigned the f u l l  impact o f  a i r  pollution control t o  the proposed 

standards, whereas the impact associated w i t h  compliance with exis t ing 

S t a t e  and local a i r  pollution control requirements should be subtracted.  

In the example discussed above concerning cos t s ,  the additional energy 

requirement associated with the promulgated standards i s  simply the 

difference in energy required to operate a f a b r i c  f i l t e r  baghouse 

compared t o  a cyclone. 

For emission control equipment such a s  cyclones and  fabr ic  f i l t e r  

baghouses, energy consumption i s  d i r ec t ly  proportional t o  the pressure 

drop across the equipment. I t  was assumed t h a t  the pressure drop 

across a cyclone required to  comply w i t h  ex is t ing  S ta t e  and local 

requirements would be about 80 percent of t ha t  across a fabr ic  f i l t e r  

baghouse required to  comply w i t h  the promulgated standards. This i s  
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equivalent t o  an increase in the energy consumption required to  operate 

a i r  pollution control equipment of a b o u t  25 percent. 

an increase of l e s s  than 5 percent in  the to ta l  energy consumption 

required t o  operate a grain elevator .  

T h i s  only represents 

Assuming 200 grain elevators  become subject t o  the promulgated 

standards over the next f ive  years ,  t h i s  energy impact will  increase 

national energy consumption by l e s s  than 10,000 barrels per year in 

1982. 

marine-going o i l  tanker and i s  only a small increase in energy 

consumption. 

2.6 MODIFICATION 

This amounts t o  less  than 2 percent o f  the capacity of a large 

Many commenters were under the  mistaken impression tha t  a l l  

exis t ing grain elevators  would have to  comply with the proposed 

standards and tha t  r e t r o f i t  of a i r  pollution control  equipment on 

exis t ing f a c i l i t i e s  within grain elevators  would be required. 

i s  n o t  the  case. 

new, modified, or reconstructed f a c i l i t i e s  within grain elevators.  

Similarly, promulgated standards apply only t o  new, modified, or 

reconstructed f a c i l i t i e s  and n o t  ex is t ing  f a c i l i t i e s .  

This 

The proposed standards would have applied only t o  

Modified f a c i l i t i e s  a re  only subject t o  the standards i f  the modi- 

f ica t ion  r e su l t s  in increased emissions t o  the atmosphere from tha t  

f a c i l i t y .  Furthermore, any a l t e r a t ion  which i s  considered routine 

maintenance or  repair  i s  not considered a modification. 

t ion i s  considered a modification, only those f a c i l i t i e s  which a re  

modified have to  comply with the standards, n o t  the entire grain elevator .  

Consequently, the standards apply only t o  major a l t e r a t ions  of individual 

f a c i l i t i e s  a t  ex is t ing  grain elevators  which r e s u l t  in increased emissions 

Where a n  a l t e r a -  
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t o  t h e  atmosphere, n o t  t o  a l t e r a t i o n s  which a r e  cons idered r o u t i n e  

maintenance and r e p a i r .  

inc reased emissions, such as an a l t e r a t i o n  where e x i s t i n g  a i r  

p o l l u t i o n  c o n t r o l  equipment i s  upgraded t o  m a i n t a i n  emissions a t  

t h e i r  p rev ious  l e v e l ,  a r e  n o t  considered m o d i f i c a t i o n s .  

Major a l t e r a t i o n s  t h a t  do n o t  r e s u l t  i n  

The f o l l o w i n g  examples i l l u s t r a t e  how t h e  promulgated standards 

The proposed app ly  t o  a g r a i n  e l e v a t o r  under va r ious  c i rcumstances. 

standards would have a p p l i e d  i n  t h e  same way. 

( 1 )  I f  a comple te ly  new g r a i n  e l e v a t o r  were b u i l t ,  a l l  o f  t h e  

a f f e c t e d  f a c i l i t i e s  would be s u b j e c t  t o  t h e  standards.  

(2)  I f  a t r u c k  un load ing  s t a t i o n  a t  an e x i s t i n g  g r a i n  e l e v a t o r  were 

m o d i f i e d  by making a c a p i t a l  expend i tu re  t o  i nc rease  un load ing  c a p a c i t y  

and t h i s  r e s u l t e d  i n  inc reased emissions t o  t h e  atmosphere i n  terms of 

pounds pe r  hour, then o n l y  t h a t  a f f e c t e d  f a c i l i t y  ( i . e . ,  t h e  m o d i f i e d  

t r u c k  un load ing  s t a t i o n )  would be s u b j e c t  t o  the  standards.  

f a c i l i t i e s  w i t h i n  t h e  g r a i n  e l e v a t o r  would n o t  be s u b j e c t  t o  t h e  standards.  

The remain ing  

( 3 )  I f  a g r a i n  e l e v a t o r  conta ined t h r e e  g r a i n  d r y e r s  and one g r a i n  

d r y e r  were rep laced  w i t h  a new g r a i n  d r y e r ,  o n l y  the  new g r a i n  d r y e r  would 

be s u b j e c t  t o  t h e  standards.  

The i n i t i a l  assessment o f  t h e  p o t e n t i a l  f o r  m o d i f i c a t i o n  of e x i s t i n g  

f a c i l i t i e s  concluded t h a t  few m o d i f i c a t i o n s  would occur.  The few mod i f i -  

c a t i o n s  t h a t  were considered l i k e l y  t o  take p l a c e  would i n v o l v e  p r i m a r i l y  

t h e  upgrading o f  e x i s t i n g  coun t ry  g r a i n  e l e v a t o r s  i n t o  h i g h  th roughput  

g r a i n  e l e v a t o r  t e r m i n a l s .  

t h a t  they  b e l i e v e d  many m o d i f i c a t i o n s  would occur  and t h a t  many e x i s t i n g  

g r a i n  e l e v a t o r s  would be r e q u i r e d  t o  comply w i t h  the  standards.  

A l a r g e  number o f  commenters, however, i n d i c a t e d  
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To resolve t h i s  confusion and c l a r i fy  the meaning of modification, a 

meeting was held with representatives of the grain elevator industry to  

identify various a l te ra t ions  t o  exis t ing f a c i l i t i e s  t h a t  might be considered 

modifications. 

occur within grain elevators,  primarily t o  reduce labor costs or t o  

increase grain hand1 ing capacity, although not  necessarily annual grain 

t h r o u g h p u t .  

modifications, subject t o  compliance with the  standards, was viewed as 

unreasonable. 

modifications in the promulgated standards. 

A l i s t  of a l te ra t ions  was developed which frequently 

The impact of considering four of these a l te ra t ions  as 

Consequently, they are exempted from consideration a s  

In par t icu lar ,  the  four a l te ra t ions  within grain elevators which 

are spec i f ica l ly  exempt from the promulgated s tandards  a re  ( 1 )  the 

addition of gravity load-out spouts t o  exis t ing grain storage or  

grain t ransfer  b i n s ;  ( 2 )  the  addition of e lectronic  automatic grain 

weighing scales which increases hourly grain handling capacity; 

( 3 )  the replacement o f  motors and d r ive  t ra ins  driving exis t ing grain 

handling equipment with larger  motors and  drive t r a ins  which increases 

hourly grain handling capacity; and  ( 4 )  the addition of grain storage 

capacity w i t h  no increase in hourly arain handling capacity. 

I f  the f i r s t  a l te ra t ion  were considered a modification, t h i s  could 

require ins ta l la t ion  of a load-out shed thereby requiring substantial  

reinforcement of the grain storage o r  grain t ransfer  bin t o  support the 

weight of emission control equipment. In l i gh t  of the re la t ive ly  small 

expenditure usually required t o  i n s t a l l  additional gravity load-out  

spouts t o  exis t ing grain storage or  t ransfer  bins,  and the re la t ive ly  

large expenditure tha t  would be required t o  i n s t a l l  a load-out shed 

or to  reinforce the  storage or  t ransfer  bin, consideration of th i s  
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s o r t  of a l t e r a t ion  within an existing grain elevator  as a modification 

was viewed a s  unreasonable. 

Under the general modification regulation which applies t o  a l l  

standards of performance, a l te ra t ion  two, the addition of e lectronic  

automatic grain weighing scales,  would be considered a change in the 

method of operation o f  the affected f a c i l i t y  i f  i t  were to  increase 

the  hourly g r a i n  throughput. 

emissions to  the atmosphere and require a capi ta l  expenditure, the 

grain receiving or loading s ta t ion  whose method of operation had 

changed ( i . e . ,  increased grain t h r o u g h p u t )  would be considered a 

modified f a c i l i t y  subject t o  the standards. 

type of a l t e r a t ion ,  which would r e su l t  in only minor changes t o  a 

f a c i l i t y ,  i s  viewed a s  unreasonable in l i gh t  of the re la t ive ly  high 

expenditure t h i s  could require for  exis t ing grain elevators t o  

comply w i t h  the standards. 

If t h i s  a l t e r a t ion  were t o  increase 

Consideration of t h i s  

Alterations three and four, replacement of exis t ing motors and 

drives with larger  motors and drives and addition of grain storage 

capacity with no increase i n  the hourly grain handling capacity, 

would probably not  be considered modifications under the general 

modification regulation. 

considerable confusion concerning modifications, however, a l t e r a t ions  

three and four ,  along with a l te ra t ions  one and two discussed above, 

a re  spec i f ica l ly  exempt from consideration as modifications in the 

promulgated standards. 

Since i t  i s  qu i te  evident t h a t  there was 

The modification provisions in 40 CFR 60.14(e) exempt cer ta in  

physical or  operational changes from being considered as modifications, 

even t h o u g h  an increase i n  emission r a t e  occurs. Under 40 CFR 60.14(e)(2),  
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i f  an increase in production r a t e  of an existing f a c i l i t y  can be accom- 

plished without a capi ta l  expenditure on the stationary source containing 

t h a t ' f a c i l i t y ,  the change i s  not considered a modification. 

A capi ta l  expenditure i s  defined as any amount of money exceeding 

the product of the Internal Revenue Service (IRS) "annual asse t  guideline 

repair  allowance percentage" times the basis o f  the f a c i l i t y ,  as defined 

by section 1012 of the  Internal Revenue Code. I n  the case of grain 

elevators,  the IRS has not l i s t e d  an  annual asse t  guideline repair  

allowance percentage. 

of Agriculture, and  the grain elevator industry,  the Agency determined 

t h a t  6.5 percent i s  the appropriate percentage fo r  the grain elevator 

industry. I f  the capi ta l  expenditures required t o  increase the 

production rate of an exis t ing f a c i l i t y  do not  exceed the amount 

calculated under the IRS formula, the change in the f a c i l i t y  i s  not 

considered a modification. 

amount, the change in operation i s  considered a modification and the 

f a c i l i t y  must comply with NSPS. 

Following discussions with the IRS, the Department 

I f  the expenditures exceed the calculated 

Often a physical or  operational change t o  an  existing f a c i l i t y  

t o  increase production r a t e  will r e su l t  in an increase in the 

production r a t e  of another exis t ing f a c i l i t y ,  even t h o u g h  i t  did not 

undergo a physical or operational change. For example, i f  new 

electronic  weighing scales were added to  a truck unloading s ta t ion  

t o  increase grain receipts ,  the production r a t e  and emission rate 

would increase a t  the unloading s t a t ion .  This could r e su l t  in a n  

increase i n  production r a t e  and emission rate a t  other existing 

f a c i l i t i e s  (e .g . ,  grain handling operations) even though  physical 

or  operational changes did n o t  occur. Under the present wording o f  
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t h e  r e g u l a t i o n ,  expend i tu res  made th roughout  a g r a i n  e l e v a t o r  t o  a d j u s t  

f o r  inc reased p r o d u c t i o n  r a t e  would have t o  be cons idered i n  de te rm in ing  

if a c a p i t a l  expend i tu re  had been made on each f a c i l i t y  whose o p e r a t i o n  

i s  a l t e r e d  by t h e  p r o d u c t i o n  increase.  I f  t h e  c a p i t a l  expend i tu re  made 

on t h e  t r u c k  un load ing  s t a t i o n  were cons idered t o  be made on each e x i s t i n g  

f a c i l i t y  which inc reased i t s  p r o d u c t i o n  r a t e ,  i t  i s  p o s s i b l e  t h a t  t h e  

a l t e r a t i o n s  on each such f a c i l i t y  would q u a l i f y  as m o d i f i c a t i o n s .  

f a c i l i t y  would, t h e r e f o r e ,  have t o  meet t h e  a p p l i c a b l e  NSPS. 

Each 

Such a r e s u l t  i s  i n c o n s i s t e n t  w i t h  t h e  i n t e n t  o f  t h e  r e g u l a t i o n .  

The Agency i n tended  t h a t  o n l y  c a p i t a l  expend i tu res  made f o r  t h e  changed 

f a c i l i t y  a re  t o  be cons idered i n  de te rm in ing  i f  t h e  change i s  a m o d i f i -  

c a t i o n .  

t o  be cons idered i n  t h e  c a l c u l a t i o n .  

phrase " t h e  s t a t i o n a r y  source c o n t a i n i n g "  i s  be ing  deleted.  

t h i s  i s  a c l a r i f i c a t i o n  o f  i n t e n t  and n o t  a change i n  p o l i c y ,  t h e  

amendment i s  be ing  promulgated as a f i n a l  r e g u l a t i o n  w i t h o u t  p r i o r  

p roposa l .  

2.7 PERFORMANCE TEST 

Re la ted  expend i tu res  on o t h e r  e x i s t i n g  f a c i l i t i e s  a r e  n o t  

To c l a r i f y  t h e  r e g u l a t i o n ,  t h e  

Because 

Several  commenters were concerned about t h e  cos ts  o f  conduct ing  

performance t e s t s  on f a b r i c  f i l t e r  baghouses. 

t h a t  t he  cos ts  i n v o l v e d  m igh t  be a ve ry  s u b s t a n t i a l  p o r t i o n  o f  t h e  

c o s t s  o f  t h e  f a b r i c  f i l t e r  baghouse i t s e l f ,  and severa l  baghouses may 

be used a t  a modera te ly  s i z e d  g r a i n  e l e v a t o r .  

t h a t  a f a b r i c  f i l t e r  baghouse should be assumed t o  be i n  compliance 

w i t h o u t  a performance t e s t  i f  i t  was p r o p e r l y  s ized.  

o p a c i t y  standards c o u l d  be used t o  demonstrate compliance. 

These commenters s t a t e d  

The c o m e n t e r s  suggested 

I n  a d d i t i o n ,  t h e  
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I t  would not be wise to waive performance tests in a l l  cases. 

Section 60.8(b) already provides t h a t  a performance t e s t  may be waived i f  

"the owner or  operator of a source has demonstrated by other means t o  

the Administrator's sa t i s fac t ion  tha t  the affected f a c i l i t y  i s  in compliance 

with the  standard." 

proceedings, performance t e s t  requirements must be retained t o  ensure 

effect ive enforcement. 

2.8 SAFETY 

Since performance t e s t s  a r e  heavily weighed in court 

In December, 1977, and January, 1978, several grain elevators exploded. 

These explosions were caused by a combination of fuel (grain d u s t  is  

mainly organic),  oxygen, and  a source of ignit ion (such a s  an  open 

flame, s t a t i c  e l e c t r i c  spark, hot bearing, e t c . ) .  

were made by various individuals within the g r a i n  elevator industry contending 

tha t  Federal a i r  pollution control regulations are contributing t o  an increase 

in the r i sk  o f  d u s t  explosions a t  grain elevators by requiring tha t  building 

doors and windows be closed and by concentrating the d u s t  in emission 

control systems. 

Several a l legat ions 

Investigation of these al legat ions indicates t h a t  they a re  fa l se .  

There a re  no Federal regulations spec i f ica l ly  l imiting dust emissions 

from grain elevators which were in e f f ec t  a t  the time of these grain 

elevator explosions. 

agencies, however, have adopted regulations which l imi t  par t iculate  

matter emissions from grain elevators.  

A number of S ta te  and local a i r  pollution control 

Many of these regulations were 

developed by States  and included in t h e i r  implementation plans for  

a t ta ining and maintaining the NAAQS fo r  par t icu la te  matter. 

matter, as a general c lass ,  can cause adverse h e a l t h  e f fec ts ;  and 

the NAAQS, which were promulgated by EPA on April 30, 1971, were 

established a t  levels  necessary t o  protect  the public health and welfare. 

Par t iculate  
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Although compliance with S ta te  or  local a i r  pollution control 

regulations,  or  the promulgated standards of performance, can be achieved 

in  some instances by closing building doors and windows, t h i s  i s  n o t  the 

objective of these regulations and i s  n o t  an acceptable means of compliance 

with these regulations. The objective of S ta te  and local regulations and 

the promulgated standards of performance i s  t h a t  d u s t  be captured a t  these 

points within grain elevators  where i t  i s  generated through the use of 

e f fec t ive  hoods or enclosures with a i r  asp i ra t ion ,  and removed from the 

building to  an  a i r  pollution control device. This i s  the basis for  the 

promulgated standards of performance. 

regulations and  the promulgated standards of performance does not require 

tha t  windows and doors in buildings be closed t o  prevent escape of dust and 

t h i s  pract ice  may in f a c t  be a major safety hazard. 

Compliance with a i r  pollution control 

Fabric f i l t e r  baghouses have been used f o r  many years t o  co l l ec t  

combustible dusts such as wheat f lour .  There have been extremely few 

incidences of dust explosions or  f i r e s  caused by such emission control 

devices in the f lour  industry. In the grain elevator  industry, no a i r  

pollution control device has been ident i f ied a s  the cause o f  a grain 

elevator  explosion. 

control devices in general, which a re  properly designed, operated, and  

maintained do not contribute to  d u s t  explosions a t  grain elevators .  

Consequently, fabr ic  f i l t e r  baghouses, o r  emission 

These conclusions were supported a t  a j o i n t  meeting on December 29, 

1977, between representatives of EPA; the Federal Grain Inspection 

Service (FGIS) o f  the Department of Agriculture; the Occupational Safety 

and Health Administration (OSHA) ;  the grain elevator  industry; and the 

f i r e  insurance industry. Insta lation and use of properly designed, 

operated, and maintained a i r  PO lution control systems were found to  be 
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consistent w i t h  S ta te  and local a i r  pollution regulations,  OSHA regu- 

la t ions ,  and national f i r e  codes. Chapter 6 of the National Fire Code 

for Grain Elevators and B u l k  Grain Handling Fac i l i t i e s  (NFPA No. 61-B), 

which was prepared by the National Fire Protection Association, for  

example, recommends t h a t  "Dust shall  be collected a t  a l l  d u s t  producing 

p o i n t s  within the processing f a c i l i t i e s . "  

specially recommend t h a t  a l l  elevator b o o t s ,  automatic scales ,  scale  

hoppers, bel t  loaders, be l t  discharges, t r ippers ,  and discharge heads, 

and a l l  machinery such a s  cleaners,  scalpers ,  and s imilar  devices be 

provided with enclosures or  d u s t  hoods and air  aspirat ion.  

The code then goes on t o  

Consequently, compliance with exis t ing State  o r  local a i r  pollution 

regulations, o r  the promulgated standards o f  performance, will n o t  increase 

the risk of dus t  explosions a t  grain elevators i f  the approach taken to  

meet these regulations i s  capture and control o f  d u s t  a t  those points 

within an elevator where i t  i s  generated. 

i s  merely to  close doors,  windows, and other openings to trap d u s t  within 

the grain elevator,  or the  a i r  pollution control equipment i s  allowed to  

deter iorate  t o  the point where i t  i s  no longer e f fec t ive  in capturing dus t  

as i t  i s  generated, t h e n  ambient concentrations of dust w i t h i n  the elevator 

will increase and the r i sk  of explosion will a lso increase. 

I f ,  however, the approach taken 

The House Subcommittee on Compensation, Health, and Safety i s  

currently conducting oversight hearings t o  determine i f  something needs 

to be done to  prevent these disastrous grain elevator explosions. 

FGIS, EPA, and OSHA t e s t i f i e d  a t  these oversight hearings on January 24 

and 25, 1978. The testimony indicated t h a t  d u s t  should be captured and 

collected i n  control devices i n  order t o  reduce the incidence of d u s t  

explosions a t  grain elevators ,  protect the health of employees from such 

The 
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ailments as "Farmer's Lung," and prevent air pollution. 

properly operated and maintained air pollution control equipment will 

not increase the risk of grain elevator explosions. 

Consequently, 

OSHA issued a hazard alert in January, 1978, concerning dust explosions 

at grain elevators. 

also issued safety guidelines in January, 1978, for determining whether a grain 

elevator is safe for an FGIS grain inspector to work in. 

are included in Appendix 11. The National Fire Protection Association 

guidelines which pertain to grain elevators are included in Appendix 111. 

This hazard alert is included in Appendix I .  The FGIS 

These guidelines 
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Table 1 

Prmosed Standard Prsmulqated Standard 

1 .  Fdnn e leva to rs  country  Dlevators ,  g r a i n  1. G r a i n  e l e v a t o r  : em ina l$  ! i . e . .  ?rain 
e l e v a t o r  terminals .  and comnercial rice e i e v a t c n  r h i c n  ' Iaw j e r m n e n t  
dryers, w i t h  a t o t a l  recei.,ing l e g  g r a i n  storage capac i t y  of over 
capac i t y  o f  more than iO.000 busnels 2 . 5  m i l l i o n  h s h e l s  which handle o r  
pe r  hour Which handle 3~ process wheat. 
corn, milo,rice.  rye^ oats ,  ba r ley ,  o r  r ye .  oats ,  ba r ley ,  o r  soybeans. 
soybeans. 

prOceSS wheat, C O m ,  SOrJhum. r ice ,  

( A I  A p p l i c a b i l i t y  

2. G r a i n  storage e leva to rs  a t  r h e a t  f l o u r  1 .  Gra in  s:orage elevators a t  'wheat f l o u r  . i i l l S .  
m i l l s .  wet corn m i l l s .  dry corn s i l l s  u e t  co rn  n i l l s .  d r y  corn . i l l s  (human consump- 
fhuman c o n s m o t i o n ) .  P i c e  n i ! l s .  and i i o n l .  r i c e  m i l ! ~ ,  and saybean a i l  extrac:ion . .  ~ 

~~~~ ~~ 

SOVbean o i l  e x t r a c t i o n  p lan ts .  which hand:e j l a n i i .  which handle or Cvacess wheat. corn. 
O ~ ~ P P O C ~ S I  wheat, corn. m i l o .  rice, rye, 
oats, ba r ley ,  c r  Soybeans. 

sorghum. r i c e .  rye.  3ats. b z r l e y ,  o r  soybeans 
and dhich L.ave a g r a i n  storage Capacity o f  
over 1 n i ! : ion h s h e l s .  

(E) L i m i t s  o f  Standard 
and B a s i s  

Af fec ted  F a c i i i t y  Emission L i m i t  

A. Truck l i a d i n g  10% o p a c i t y  
1. F c g i t i v e  EmiSSiOnS 

E. Truck unloading 0; o p a c i t y  

c .  Boxcar  and hopper 0% e p a c i t y  
car  loading 

0. ?oxcar and hooper No v i s i b l e  
Cat' unloading emissions 

E a s i s *  - Baris' Enisrim Limi: 

Two-sided shed " I t h  one Same as prwosed  Sane as proposed 
end men.  the o the r  
f i t t e d  ,with ~ O O P I .  
V e n t i l a t i o n  o f  loading 
spout to  c o n t r o l  dev ice 

5: OPdCi  t y  Same as proposed 7wo-sided shed w i t h  one 
e i d  open. the  o the r  f i t t e d  
,with doors. V e n t i l a t i o n  O f  
r ece i v ing  hopper io con t i01  
device. 

-wo-sided shed w i t h  v e n t i l a -  
t i o n  of l oad ing  spout t o  
c o n t r o l  d e v i c e .  

Four-sided shed. both ends 5; opac i f y  Tva-sided shed. both ends 
f i t t e d  b i t h  doors. Yen t i l a -  open. V e n t i l a t i o n  of 
t i o n  o f  receiving hopper to  
c o n t r o l  device. c o n t r o l  device. 

5: apaci t y  Same as proposed 

r e c e i v i n g  hopper t o  

f The standard does n o t  mandate the use 3 f  s p e c i f i c  equipment i n d i c a t e d  as "basis." Any equipment meeting the  
emission l i m i t  o r  any equipment tha t  i s  inown t o  be equ iva len t  i n  : m t r o l l i n g  p a r t i c u l a t e  mat ter  i s  accentable. 
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I 

Proposed Standard 

Affected F a c i l i t y  Emission L i m i t  

E. Barge or sh ip  Io" o p a c i t y  l oad ing  
l oad ing  151 opac i t y  topping-off 

F. Barge o r  sh ip  iqu ipment  standard 
unloading 

G. Gra in d rye r  0' o p a c i t y  or equip-  
men1 standard 

H. Gra in handl ing 0% o p a c i t y  and 0.01 

2. Emission Contro l  @2 o p a c i t y  r!!d 0 .n l  
Device on R i r  
Vent i : ia ted Szandard Cubic f o o t  
from Af fected 
F a c i l i t i e s  

g r a i n  p e r  d ry  

(C ) M o d i f i c a t i o n  

A l l  mod i f i ca t i ons  were covered 

Table 1 (cont inued)  

Baris'  

Choke feed w i t h  l oed ing  
v e n t i l a t e d  t o  con:rol 
device. 

Marine l e g  enclosed 
from top t o  bottom o f  
l eg ,  w i t h  v e n t i l a t i o n  
f low r a t e  of 00th l e g  
and r e c e i v i n g  hopper 
o f  40 C u b i c  f e e t  o f  a i r  
per bushel o f  g r a i n  
unloaded. 

- 

1. Column d rye r  - w e  
per fo ra ted  p l a t e r  
w i th  ho le  s i zes  no 
l a r g e r  than 0.084 
inch  diameter. 

Rack d rye r  - use of 
50 mesh o r  f i n e r  
screen. 

2. 

Enclosed and v e n t i l a t e d  
less ,  scales,  t r i p p e r s ,  
and t r a n s f e r  p o i n t s .  

F a b r i c  f i l t e r  baghaxc  

Promulnated Standard 

Emission L i m i t  Basis' 

20" fo r  a l l  l oad ing  Same as proposed 
operat ions 

Same as proposed Same as proposed 

Same as proposed 1. C o l u m n  drye r  - use o f  
p e r f o r a t e d  p l a t e s  w i th  
hole s i zes  no l a r g e r  
than 0.094 inch  
diameter. 

2 .  Rack drye r  - same as 
proposed. 

Same as proposed Same as proposed 

1. Mod i f i ca t i on  does no t  cover the  fo l l ow ing :  
A. 

B .  

i. 

0. 

The a d d i t i o n  of g r a v i t y  load-out spouts 
t o  e x i s t i n g  g r a i r  storage t rans fe r  b ins.  

The i n s t a l l a t i o n  of automatic g r a i n  
weighing sca le r .  
Replacemn: O f  mntor and d r i v e  u n i t s  
d r i v i n g  e x i s t i n g  g r a i n  handl ing equipment. 

The i n s t & l l & t i w  oi StoI-age capaci ty  w i t h  
no increase i r  hour!,, g r a i n  handl inc 
capac i t y .  

2 .  L i s t s  the "annual asset 9 u i a e l i n e  r e p a i r  
al lowance" percentage a t  6 . 5 : .  

3. Only apply  expendi tures t o  an af fected f a c i l i t y  
i n  determin ing whether a c a p i t a l  expendi ture has 
been made. 

'The standard does not  mandate the use os s p e c i f i c  equipment i nd i ca ted  a s  "bas i s . "  hny equipment meeting the  emiss ion 
l i m i t  or any equipment that i s  shown t n  be eov i va ien t  i n  c o n t r o l l i n g  p a r t i c u i a t e  ma t te r  i s  acceptable.  
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. I  1/ U.S. DEPhRnLENT OF LABOR ; ' ". . .  
! Cccvprional S&cy sod Health hdraioix&or, 

WyhsiLSGTaV. D.C 13110 
. .  

Oficc d the Assisunc Sccrcurp _. . -  
. .  

. .  
. .  . .  . .  Dear Employer: 

Wi th in  the past  con th  g r a i n  elevator explosions i n  Lou i s i ana ,  Texas, 
I l l inois,  and tlississippi have taken the l ives of more t h a n  50 people. 
An additional f i f t y  o r  mre workers have been hospitalized f o r  in jur ies  
suffered i n  these inc idents .  I n  an e f f o r t  t o  prevent other deaths and 
injur ies ,  I am i s su ing  the enclosed Grain Elevator Hazsrd Alert and 
urg ing  employers t o  take i m z d i a t e  actions t o  safeguard t h e i r  employees. 

steps t h a t  c m  be t&en. the role of Federal and State  j o b  safety and 
health of f ic ia l s ,  and sources o f  assistance avai.lable t o  employers 
seeking t o  protect their employees. 

The central purpose o f  t h i s  Grain Elevator Hazard Alert  is t o  provide 

concerning gra in  elevator sa fe ty  hazards i n  hopes of e l iminat ing the 
kinds  of  dansers t inat  result i n  explosions. 
are  p rov id ing  infomation concerning health hazards associated w i t h  

worker exposure t o  excessive g r a i n  d u s t ,  the  use o f  toxic fumigants, 
and possible worker contact with silica. 

I t  is my s t rong  recommdation t h a t  grain elevator operators careful ly  
' read  and follo'd the r e q u i r e r e n t s  and recornendations contained in t h i s  
hazard a le r t .  Workers lives m y  l i t e r a l l y  depend upon your  taking 
appropriate action. 
elevators to ensure conpliance w i t h  applicable standards a s  well as 
the empioyer's general duty t o  f u r n i s h  a workplace f ree  from recog- 
nized hazards causing o r  l ike ly  t o  cause death o r  serious ham t o  
workers. 

OSHA i s  working closely w i t h  t h e  U.S. Deparb'nt o f  Agriculture's 
Federal Grain Inspection Service, which has l o s t  a nuxber o f  employees 
i n  those explosions,  the Envirommtal Protection Agency, t h e  Food and 
Drug Adxinistratian 2nd S ta te  2nd local o f f i c i a l s  t o  discover the 
causes of t h 2  recent explosions. 
available i t  shall  be nade public. 

. 

The enclosed sa t e r i a l  describes t h e  nature o f  grain e leva tor  hazards ,  . . .  
. 

.. . 
.. 

. employers, workers, and public o f f i c i a l s  w i t h  a v a i l a b l e  information . .  

In addition, however, we . 
' 

. . , 

. .  

' . - s t c rag i  and dis t r ibut ion of grain. Soze of these hazards involve 

OSHA w i l l ,  o f  course, continue t o  inspect g r a i n  

As further in fona t ion  becomes 
. .. 
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G R A I N  ELEVATOR HAZARO ALERT 

January 1978 

I .  INTRODUCTION: D u r i n g  t h e  r e c e n t  Chr is tmas season m a j o r  exp los ions  occur red  
i n  g r a i n  h a n d l i n g  f a c i l i t i e s ,  k i l l i n g  f i f t y  people and i n j u r i n g  many o t h e r s .  
These t r a g i c  events  have made i t  i m p e r a t i v e  t h a t  employers take  immediate a c t i o n  
t o  p r c t e c t  t h e i r  employees and o t h b r s  p resen t  i n  such f a c i l i t i e s .  T h i s  G r a i n  
E l e v a t 3 r  Hazard A l e r t  i s  des igned t o  a s s i s t  employers i n  meet ing  t h e i r  respon- 
s i b i l i  t i e s  by h i g h l i g h t i n g  c e r t a i n  p e r t i n e n t  requ i rements  and recommendations 
r e g a r d i n g  hazards i n  t h i s  i n d u s t r y  and t h e i r  abatement. 

consensus s tandards,  and i n f o r m a t i o n  ob ta ined  . i n  r e c e n t  consu l  t a t i o n s  among 
i n d u s t r y ,  government, and academic exper ts .  As d iscussed below, compl iance 
w i t h  OSHA s tandards  i s  mandatory f o r  employers s u b j e c t  t o  the p r o v i s i o n s  o f  
t h e  Occupat ional  Sa fe ty  and H e a l t h  Act. The o t h e r  elements o f  t h i s  A l e r t  
a r e  o f f e r e d  as g u i d e l i n e s  which employers a r e  u rged  t o  assess and adapt  t o  
t h e i r  opera t ions .  (Note :  Under OSHA approved S t a t e  Plans,  s t a t e  prcmulgated 
s tandards  may r e p l a c e  Federa l  s tandards.  I n  genera l ,  t h e  p r o v i s i o n s  o f  these 
s t a t e  s tandards w i l l  be s i m i l a r  t o  t h e  Federa l  s tandards,  and employers opera- 
t i n g  i n  such S t a t e s  a r e  urged t o  comply w i t h  a p p l i c a b l e  S t a t e  s tandards  and 
regu l  a ti ons . ) 

T h i s  a l e r t  c o n t a i n s  i n f o r m a t i o n  about b o t h  s a f e t y  and h e a l t h  hazards. 
A l though t h e  immediate concern i s  e l i m i n a t i n g  c o n d i t i o n s  t h a t  m i g h t  cause 
exp los ions ,  s e r i o u s  h e a l t h  hazards such as ? r a i n  d u s t  and t o x i c  substances 
a l s o  e x i s t  i n  g r a i n  e l e v a t o r s  and may, o v e r  the long-run,  cause many more 
deaths  than r e s u l t  from t h e  k i n d  o f  d ramat ic  ca tas t rophes  t h a t  r e c e n t l y  
occurred.  Thus, cons ide rab le  i n f o r m a t i o n  i s  i n c l u d e d  concern ing  hazards t o  
workers  and t n e i r  abatement; f u r t h e r  i n f o r m a t i o n  on such h e a l t h  hazards may 
be p r o v i d e d  a t  a l a t e r  date.  

OSHA i s  p r o v i d i n g  t h i s  A l e r t  t o  employers, workers, c e r t a i n  p u b l i c  
o f f i c i a l s ,  and members o f  t.he genera l  p u b l i c  concerned about  t h i s  problem. 
I n  a d d i t i o n  t o  approx imate ly  10,000 g r a i n  e l e v a t o r s  i n  t h e  U n i t e d  Sta tes ,  
t h e  A l e r t  i s  b e i n g  s e n t  t o  un ions  r e p r e s e n t i n g  workers i n  t h e  i n d u s t r y ,  a l l  
OSHA Area O f f i c e s ,  t h e  U. S. Department o f  A g r i c u l t u r e ' s  Federa l  G r a i n  
I n s p e c t i o n  Serv ice ,  o t h e r  i n t e r e s t e d  Federa l  agencies,  S t a t e  occupat iona l  
s a f e t y  and h e a l t h  o f f i c i a l s ,  S t a t e s  p r o v i d i n g  o n - s i t e  c o n s u l t a t i v e  se rv i ces  
t o  employers th rough c o n t r a c t s  w i t h  OSHA, numerous c o l l e g e s  and u n i v e r s i t i e s ,  
and anyone r e q u e s t i n g  cop ies  o f  t h e  document. 

agencies a r e  underway b u t  may n o t  be  complete f o r  severa l  weeks. 
o f  those i n v e s t i g a t i o n s  w i l l  be made p u b l i c  and may be t h e  s u b j e c t  o f  a 
second A l e r t  i f  the  f i n d i n g s  so war ran t .  

T h i s  a l e r t  i s  based upon e x i s t i n g  OSHA standards,  a p p l i c a b l e  i n d u s t r y  

I n v e s t i g a t i o n s  o f  t h e  r e c e n t  exp los ions  by OSHA and o t h e r  governmental 
The resu ! ts  

1-4 



11. EMPLOYER RESPONSIBILITY: 

The Occupat ional  Sa fe ty  acd H e a l t h  A c t  O f  1970 r e q u i r e s  employers t o  
f u r n i s h  each employee a p l a c e  o f  employment f ree  from recogn ized hazards 
l i k e l y  t o  cause death  o r  s e r i o u s  phys i ca l  ham.  
t o  comply w i t h  occupat iona l  s a f e t y  and h e a l t h  s tandards promulgated under 
t h e  Act. 

Employers a r e  a l s o  mandated 

I n  l a t e r  sec t i ons  o f  t h i s  A l e r t ,  c e r t a i n  sa fe ty  and h e a l t h  hazards 
assoc ia ted  w i t h  Gra in  e l e v a t o r s  a r e  d iscussed and d e t a i l e d  requi rements and 
recommendations a r e  presented. 
f i c  s tandards and a r e  urged t o  comply w i t h  the  recommendations t h a t  app ly  t o  
t h e i r  opera t ions .  OSHA a l s o  s t r o n g l y  recommends, however, t h a t  c m p l i a n c e  on 
these m a t t e r s  be b u t  a p a r t  o f  a comprehensive s a f e t y  and h e a l t h  program designed 
by each employer f o r  each o f  h i s  f a c i l i t i e s .  

Guidance on t h e  o v e r a l l  des ign  o f  comprehensive s a f e t y  and h e a l t h  programs 
i s  a v a i l a b l e  from a v a r i e t y  o f  sources, some o f  which a r e  d iscussed below. 
Because o f  t h e  n a t u r e  o f  t h e  hazards i n  t h i s  i n d u s t r y ,  OSHA recmmends t h a t  
spec ia l  a t t e n t i o n  be g i v e n  by g r a i n  e l e v a t o r  opera tors  t o  t h e  f o l l o w i n g  ma t te rs  
i n  s e t t i n g  up such a program: 

Employers a r e  r e a u i r e d  t o  comply w i t h  the  speci -  

1. P reven t i ve  Maintenance: 

A p r e v e n t i v e  maintenance program i s  a v i t a l  p a r t  o f  an o v e r a l l  g r a i n  
e l e v a t o r  s a f e t y  and h e a l t h  program. Wr i t t en ,  e s t a b l i s h e d  and implemented pro-  
cedures f o r  r e g u l a r  i n s p e c t i o n s  o f  a l l  mechanical and e l e c t r i c a l  machinery and 
equipment i s  s t r o n g l y  recommended. Standard opera t i ng  procedures ( S O P )  shou ld  
be es tab l i shed  and conveyed t o  a l l  employees a f f e c t e d  rega rd ing  l o c k o u t  and 
tagou t  procedures when machinery i s  down f o r  r e p a i r  o r  replacement. 

2. Housekeeping: Housekeeping, as d i s c i s s e d  i n  d e t a i l  i n  l a t e r  
sec t ions ,  i s  e s p e c i a l l y  i m p o r t a n t  i n  f a c i l i t i e s  where combust ib les and t h e  
danger o f  t h e i r  e x p l o s i o n  i s  p resent .  W r i t t e n  and en forced SOP's a r e  needed 
t o  ensure adequate housekeeping. - 

3. T r a i n i n g :  The need f o r  t r a i n i n g  i s  never  ending. A l l  new 
employees should be made aware o f  t h e  company o r  co-op p o l i c i e s  and o p e r a t i n g  
r u l e s ,  e s p e c i a l l y  t h e  e s t a b l i s h e d  s a f e t y  and h e a l t h  procedures. 
t r a i n i n g  o f  exper ienced employees i n  t h e  hazards o f  the j o b  i s  impor tan t .  

Sa fe ty  and Hea l th  Act. 

procedures due t o  bomb t h r e a t s  o r  f i r e ,  f o r  emergency t rea tmen t  ( f i r s t  a i d )  
cases. 

Ref resher  

Employees shou ld  be i n f o n e d  o f  t h e i r  r i g h t s  under t h e  Occupational 

SOP 's  and f r e q u e n t  d r i l l s  a r e  needed f o r  f i r e  a l e r t s ,  f o r  evacuat ion  
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4. Outs id?  Con t rac to rs :  Specia l  a t t e n t i o n  must be devoted t o  o u t s i d e  
c o n t r a c t o r s  h i r e d  t o  e n t e r  and per fo rm work i n  a g r a i n  e l e v a t o r .  Whi le  con- 
t r a c t o r s ,  as employers themselves, a r e  o b l i g e d  t o  p r o v i d e  t h e i r  employees w i t h  
sa fe  work ing  c o n d i t i o n s ,  g r a i n  e l e v a t o r  ope ra to rs  a r e  urged t o  ensure t h a t  
c o n t r a c t o r s  and t h e i r  employees understand t h e  hazards o f  t h e  g r a i n  e l e v a t o r  
env i ronment  and company s a f e t y  and h e a l t h  r u l e s .  
t o r s  may be  more l i k e l y  t o  v i o l a t e  bas ic  s a f e t y  procedures, such as n o t  us ing  
e x p l o s i o n  p r o o f  e l e c t r i c a l  t o o l s  o r  we ld ing  i n  unsafe  environments. 

Uninformed o r  c a r e l e s s  cont rac-  

5. L i a i s o n  w i t h  l o c a l  s a f e t y  agencies:  E l e v a t o r  ope ra to rs  should 
be i n  c l o s e  c o n t a c t  w i t h  f i r e  and rescue aaencies and o t h e r  a m r o o r i a t e  l o c a l  , .  , 
agencies t h a t  may a s s i s t  i n  cases o f  emergency o r  t h a t  can p r o v i d e  adv i ce  and 
ass i s tance  i n  i d e n t i f y i n g  and a b a t i n g  hazards. Employees should be t r a i n e d  
i n  t h e  means o f  c o n t a c t i n g  f i r e  and rescue agencies under emergency c o n d i t i o n s .  

t h e  
i n c l  

6. H e a l t h  Hazard C o n t r o l :  Because o f  t h e  n a t u r e  o f  the  hazards i n  
i n d u s t r y ,  preplacement p h y s i c a l s  f o r  a1 1 new employees a r e  s t r o n g l y  advised, 
ud ing  de te rm ina t ions  o f  s u s c e p t i b i l i t y  o f  a1 l e r q i c  r e a c t i o n s  t o  commonly 

encountered m a t e r i a l s  i n  g r a i n  e l e v a t o r  ope ra t i ons .  A c t i v e  m o n i t o r i n g  o f  
p o t e n t i a l  h e a l t h  hazards i s  necessary on a p e r i o d i c  b a s i s  so as t o  m a i n t a i n  
good c o n t r o l  o f  the  environment. 

The company p o l i c y  implement ing t h e  program cannot  b y  i t s e l f  work t h e  
necessary r e s u l t s  f o r  a sa fe  and h e a l t h f u l  work environment; i t  r e q u i r e s  t h e  
coopera t i on  o f  a l l  l e v e l s  o f  management and employees, insurance and government. 
Good communications i s  necessary among t h e  v a r i o u s  p a r t i e s  f o r  any program t o  
be success fu l .  

There a r e  a number o f  sources o f  adv i ce  and ass i s tance  t o  employers 
i n  meet ing  t h e i r  genera l  and s p e c i f i c  o b l i g a t i o n s .  OSHA Area O f f i c e s ,  l o c a t e d  
i n  every S ta te ,  w i l l  p rov ide  employers adv ice  o n  l o c a t i n g  and c o r r e c t i n q  
workplace hazards, e i t h e r  over  t h e  te lephone or  a t  the  Area O f f i c e .  
o p e r a t i n g  t h e i r  own occupat iona l  s a f e t y  and h e a l t h  programs w i l l  p rov ide  
s i m i l a r  o f f - s i t e  adv ice.  A l i s t  o f  r e l e v a n t  S t a t e  agencies i s  a t tached.  
I n  a d d i t i o n ,  t h i r t y - n i n e  S t a t e s  p rov ide  o n - s i t e  c o n s u l t a t i o n ,  i n  which 
S t a t e  employees v i s i t  the  w o r k s i t e  and p o i n t  o u t  hazards and methods o r  
c o r r e c t i o n ,  where poss ib le ,  w i t h o u t  app ly ing  c i t a t i o n s  o r  penal t i e s .  
s e r v i c e  i s  p rov ided upon r e q u e s t  by employers, w i t h  p re fe rence  g i v e n  t o  smal l  
bus iness employers. 
I n d u s t r y  Standards a r e  a v a i l a b l e  a t  a l l  Federa l  o r  S ta te  OSHA o f f i c e s .  A lso  
a v a i l a b l e  t h e r e  a r e  cop ies  o f  the  Na t iona l  E l e c t r i c  Code, t h e  NFPA consensus 
s tandards (NFPA 61-8, 57, 7 7 )  and c e r t a i n  p u b l i c a t i o n s  concern ina g r a i n  

S ta tes  

T h i s  

(A l i s t  o f  these S ta tes  i s  a t tached) .  OSHA's General 

e leva to rs .  
o f  Oust Exp los ions  i n  Gra in  Hand l ing  F a c i l i t i e s :  
(March, 1976),  i s  an ex t remely  u s e f u l  source book. 
federa l  G r a i n  I n s p e c t i o n s e r v i c e  and EPA can a l s o  h e l p  employers w i t h  some 

An Iowa S t a t e  U n i v e r s i t y  p u b l i c a t i o n  e n t i t l e d ,  L i t e r a t i r e  Survey 
Causes and Preven t ion  

Local  o f f i c e s  o f  t h e  

face ts  o f  t h e  g r a i n  e l e v a t o r  work enviornment. 
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111. Exp los ion  and F i r e  Hazards 

A. The Anatomy o f  an Exp los ion  

Any open f lame,  spark o r  h o t  su r face  such as an overheated bear ing  o r  
The n e a r l y  ins tan taneous b u r n i n g  o f  a we ld ing  may be capable o f  i g n i t i n g  dust .  

c l o u d  o f  d i spe rsed  d u s t  c o n s t i t u t e s  an exp los ion .  T h i s  i g n i t e d  c l o u d  re leases  
hea t  energy p l u s  a p ressu re  wave (shock wave), which can d i s lodge  a d d i t i o n a l  
dust .  T h i s  o f t e n  r e s u l t s  i n  f u r t h e r  exp los ions  o f  i n c r e a s i n g  s e v e r i t y .  Pre- 
Sent l i t e r a t u r e  i n d i c a t e s  a minimum e x p l o s i b l e  c o n c e n t r a t i o n  o f  g r a i n  d u s t  t o  
be approx imate ly  0.04 OZ./ft.3 ( 40.0 gm/m3). Such a c o n c e n t r a t i o n  can be 
desc r ibed  v i s u a l l y  as s i m i l a r  t o  dense fog. 

6. Ma jor  F i r e  Hazards i n  G r a i n  E leva to rs .  

The accumlat ions o f  l a y e r s  o f  d u s t  i n  a workplace f a c i l i t y  p resen t  a 
severe f i r e  hazard. A s  an example, a heated su r face  w i l l  i g n i t e  a mixed g r a i n  
d u s t  l a y e r  a t  about one -ha l f  t h e  temperature r e q u i r e d  f o r  s i m i l a r  i g n i t i o n  o f  a 
g r a i n  d u s t  c loud.  Dus t  l a y e r s  w i l l  char  or burn  and t h e  c h a r r i n g  or  burn ing  o f  
a d u s t  l a y e r  w i l l  genera te  h e a t  and a i r  t u rbu lence  which may t r i g g e r  an i n i t i a l  
exp l  o s i  on. 

Gra in  d u s t  i s  generated a t  a l l  hand l i ng  and conveying l o c a t i o n s  
w i t h i n  t h e  e l e v a t o r .  T h i s  d u s t  w i l l  accumulate th roughout  the  e l e v a t o r  u n l e s s  
i t  i s  c a r r i e d  o f f  by an e f f i c i e n t  d u s t  c o l l e c t i o n  system designed f o r  t h e  
c a p a c i t y  o f  t h e  g r a i n  e l e v a t o r  and removed by r e g u l a r  housekeeping procedures o r  
The g r e a t e r  t h e  c o n c e n t r a t i o n  o f  combus t ib le  d u s t  i n  a g r a i n  e l e v a t o r  t h e  
g r e a t e r  l i k e l i h o o d  o f  a severe f i r e  o r  exp los ion .  

e l e v a t o r s  d e r i v e  from decomposi t ion of g r a i n  causing t h e  genera t i on  o f  
f lammable vapors. M o i s t u r e  i n  g r a i n ,  i f  exceeding 20 % by we igh t ,  w i l l  
cause d e t e r i o r a t i o n  and t h e  g e n e r a t i o n  o f  decomposi t ion products .  
t h e  decomposi t ion p roduc ts  produced a r e  methanol, p ropano l ,  bu tano l ,  2 methy l  
bu tano l ,  and o the rs ,  a l l  o f  which a r e  flammable i f  found i n  s u f f i c i e n t l y  h i g h  
concen t ra t i on .  I n  a d d i t i o n  t o  these f!ammab:e vapors,  t h e  major fumigants  
used w i t h  g r a i n  c o n t a i n  some flammable c o n s t i t u e n t s  such as carbon d i s u l f i d e ,  
e thy lene  d i c h l o r i d e ,  and ( i n  t h e  case o f  Aluminum Phosphide) phosphine. See 
t a b l e  two f o r  t h e  flammable p r o p e r t i e s  o f  these suostances. 

Other  p o t e n t i a l  f u e l  sources t h a t  may occur  o c c a s i o n a l l y  i n  g r a i n  

Some o f  

C. Ma jo r  F i r e  I o n i t i o n  Sources i n  G r a i n  E l e v a t o r s .  

The i g n i t i o n  hazards CapaDle o f  s t a r t i n g  f i r e s  o r  exp los ions  have 

1. Open f lames such as l i g h t e r s ,  matches, ourn ing  c i g a r e t t e s .  

2. S l i p p i n g  b e l t s  on bucke t  e l e v a r o r s  and o t h e r  conveyors. 

3. Hot  sur faces  i n c l u d i n g  l i g h t  bu lbs ,  h o t  bear ings ,  r a d i a t o r s ,  

4. Sparks from f o r e i q n  m a t e r i a l  o r  inetal p a r t s  o f  r o t a t i n g  

been mentioned i n  numerous p ieces  o f  l i t e r a t u r e .  The most p r e v a l e n t  are:  

e l e c t r i c a l  app l i ances ,  s l i p p i n g  V-bel t s .  

machinery, m i l l s  o r  g r i n d e r s .  
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5 .  E l e c t r i c  sparks generated d u r i n g  o p e r a t i o n  o f  switches, fuses  
b lowing ,  damage t o  cab les  o r  equipment. 

6. S t a t i c  e l e c t r i c i t y .  

7. Welding, c u t t i n g ,  s o l d e r i n g .  

8. 

9. 

Al though the  i g n i t i o n  sources f o r  t h e  m a j o r i t y  o f  g r a i n  e l e v a t o r  d u s t  
e x p l o s i o n  exper iences i n  the  U n i t e d  S ta tes  s i n c e  1958 a r e  unknown, t h e  p r i n c i p a l  
known ones a re  we ld ing  and t o r c h  c u t t i n g  opera t i ons  toge the r  w i t h  h o t  sur faces  
caused by f r i c t i o n ,  s l i p p i n g  b e l t s ,  and smolder ing f i r e s .  The ac tua l  recorded 
causes o f  g r a i n  e l e v a t o r  exp los ions  f o r  t h e  p e r i o d  1958 through 1975, expressed 
as a percentage o f  t he  t o t a l ,  a r e  as f o l l o w s :  

Spontaneous i g n i t i o n  i n  g r a i n  s to rage  b ins .  

Lowering p o r t a b l e  lamps i n t o  b ins .  

Cause 

Unknown 
Weld ing-Cut t ing  
F r i c t i o n  
F i r e  o r  Flame 
E l e c t r i c a l  Equipment 
L i  gh t n  i ng 
Spontaneous Combustion 

Percent  

62.0% 
10.2% 
8.8% 
8.0% 
6.6% 
2.9% 
1.5% 

Source: L i t e r a t u r e  Survey o f  Dust Exp los ions  i n  G r a i n  Hand l ing  
F a c i l i t i e s :  Causes and Preven t ion  ( Iowa S t a t e  U n i v e r s i t y ,  March 

I t i s  g e n e r a l l y  b e l i e v e d  t h a t  t he  bucket  e l e v a t o r  i s  t h e  l o c a t i o n  i n  
t h e  g r a i n  e l e v a t o r  complex i n  which f i r e s  most f r e q u e n t l y  occur. 
be ing  s l i p p i n g  b e l t s ,  tramp meta l ,  overheated bear ings, metal buckets sc rap ing  
nearby sur faces ,  and s t a t i c  genera t ion .  Gra in  d r i e r s ,  which a re  l o c a t e d  a d j a c e n t  
t o  the g r a i n  e l e v a t o r ,  a l s o  have a s i g n i f i c a n t  number o f  f i r e s .  

Some causes 

D. Required and Recommended C o n t r o l  Procedures f o r  Fuel Sources. 

1. Maintenance 

The need f o r  a comprehensive maintenance program i s  t he  s i n g l e  most 
i m p o r t a n t  aspect o f  a program f o r  c o n t r o l l i n g  f u e l  and i g n i t i o n  sources. 
tenance v i a  good housekeeping p r a c t i c e s  i n  removing dus t  accumlat ion and th rough 
keeping mechanical and e l e c t r i c a l  equipment i n  good runn ing  c o n d i t i o n  i s  e s s e n t i a l .  
Du r ina  g r a i n  h a n d l i n g  opera t i ons ,  d u s t  accumulat ions should be removed d a i l y .  
If the  e l e v a t o r  i s  work ing  24 hours a day, then removal may be necessary severa l  
t imes each day. 

Main- 
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I n  removing dus t  accumulat ions t h e  c r e a t i o n  o f  a i r b o r n e  d u s t  should 
be minimized. The use o f  approved vacuum c leaners ,  i s  t h e  p r e f e r r e d  method. 
The p r a c t i c e  o f  w e e p i n g  a work l e v e l ,  a1 l ow ing  t h e  d u s t  t o  drop t o  t h e  n e x t  
l ower  l e v e l ,  sweeping o f f  t h a t  l e v e l  and aga in  a l l o w i n g  t h e  d u s t  t o  drop, i s  n o t  
an acceptable p r a c t i c e .  

1. Dus t  C o l l e c t i o n  System 

The e f f i c i e n c y  o f  t h e  d u s t  c o l l e c t i o n  system i s  an i inpor tan t  f a c t o r  
i n  the  c o n t r o l  o f  dust. S t a t e  agencies concerned w i t h  d u s t  emissions, EPA and 
OSHA and t h e  Federa l  Gra in  I n s p e c t i o n  Serv i ce  (FLIS)  a r e  a l l  concerned w i t h  the  
e f fec t i veness  o f  the  d u s t  c o l l e c t i o n  system. OSHA has a t w o f o l d  i n t e r e s t  i n  a 
good dus t  c o l l e c t i o n  system. F i r s t ,  t h e  system can be used t o  min imize  the  amount 
o f  d u s t  which rep resen ts  an i n h a l a t i o n  hazard; second, i t  can be e f f e c t i v e  i n  
m in im iz ing  t h e  d u s t  accumulations which a r e  one recognized source o f  f i r e  hazards. 
Present  i n d i c a t i o n s  a r e  t h a t  most  e x i s t i n g  systems use on ly  s i n g l e  s tage ( f a b r i c  
f i l t e r s )  f o r  d u s t  c o l l e c t i o n  w i t h  subsequent r e t u r n  o f  the  c o l l e c t e d  m a t e r i a l  t o  the  
e leva to r .  

I n  t h e  e x p l o r a t o r y  t e c h n i c a l  meet ing h e l d  by EPA and OSHA on Decem- 
b e r  30, 1977, i n  Washington, D.C., OSHA was made aware o f  some p r e l i m i n a r y  
f i n d i n g s  rega rd ing  a two s tage f i l t e r i n g  system. The i n i t i a l  s tage i s  a cyc lone 
which removes t h e  l a r g e r  p a r t i c l e s  ( those  w i t h  g r e a t e r  mass) and r e t u r n s  them 
back t o  t h e  e l e v a t o r  f a c i l i t y .  The l i g h k e r  and s m a l l e r  d u s t  p a r t i c l e s  a r e  then 
passed t o  t h e  second stage f i l t e r  and removed by a f a b r i c  f i l t e r .  The repo r ted  
method removes p a r t i c l e  s i z e s  o f  20 mic rons  o r  l ess .  A p o r t i o n  o f  these smal l  
p a r t i c u l a t e s  c o n s t i t u t e s  a r e s p i r a b l e  d u s t  hazard. The p resen t  p r a c t i c e  o f  us ing  
s ing le -s tage c o l l e c t i o n  systems d i c t a t e s  the  r e t u r n  o f  a l l  c o l l e c t e d  p a r t i c l e s  
back i n t o  t h e  e leva tor .  
produces a d r y e r  concent ra ted  c o l l e c t i o n  o f  smal l  p a r t i c u l a t e s  t h a t  a r e  more 
e a s i l y  i g n i t a b l e .  Not o n l y  does t h i s  p r a c t i c e  i nc rease  t h e i r  i g n i t i o n  s e n s i t i v i t y ,  
b u t  by p u t t i n g  t h e  p a r t i c u l a t e s  back i n t o  t h e  e l e v a t o r  t h e  h e a l t h  hazards a r e  
increased. 
systems w i t h  the  o b j e c t i v e  o f  removing smal 1 p a r t i c u l a t e s  from t h e  c o l l e c t e d  
m a t e r i a l  be ing  r e t u r n e d  t o  t h e  e leva to r .  

T h i s  p r a c t i c e  o f  r e p e t i t i v e l y  hand l i ng  smal 1 p a r t i c u l a t e s  

OSHA recommends t h a t  every o p e r a t o r  reeva lua te  p resen t  d u s t  c o l l e c t i o n  

E. Requi red and Recommended C o n t r o l  Procedures f o r  I g n i t i o n  Sources 

A p r e v e n t i v e  maintenance program i s  a v i t a l  p a r t  o f  the  o v e r a l l  company 
s a f e t y  and h e a l t h  prosram. 
i nspec t i ons  o f  a l l  mechanical and e l e c t r i c a l  machinery and equipment a re  neces- 
sary.  Standard opera t i ng  procedures (SOP) shou ld  be es tab l i shed  and conveyed 
t o  a l l  employees a f f e c t e d  rega rd ing  l o c k o u t  and t a g o u t  procedures when machinery 
i s  down f o r  r e p a i r  o r  replacement. Obvious ly ,  a common sense approach d i c t a t e s  
t h e  p r o h i b i t i o n  of smoking, use o f  l i g h t e r s  and o t h e r  open f lames, non-approved 
c o f f e e  p o t s  and o t h e r  e l e c t r i c a l  eqiupment, i n  t h e  areas o f  t h e  f a c i l i t y  where 
d u s t  may accumulate. 

W r i t t e n  and implemented procedures f o r  r e g u l a r  

1. Bucket E l e v a t o r  

( a )  To min imize  f i r e  i n  the  area of  t h e  bucket  e l e v a t o r  t h e  f o l l o w i n g  
recommendations a r e  made. 
t h e  bucket  e leva tor .  

C a r e f u l l y  e v a l u a t e  t h e  p r e s e n t  ope ra t i ng  c o n d i t i o n  of 
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( b )  A b e l t  s l i p p a g e  i n d i c a t i n g  dev ice  t h a t  can  be seen frm t h e  o p e r a t o r ' s  

( c )  An a u d i b l e  a la rm shou ld  be i n s t a l l e d  t o  a c t i v a t e  when t h e  speed o f  the 
e l e v a t o r  f a l l s  t o  80-95% o f  i t s  normal o p e r a t i n g  speed. 

( d )  A system shutdown sequence w i t h  the  f o l l o w i n g  s teps  shou ld  be used: 
Upon a c t i v a t i o n  o f  t he  a u d i b l e  alarm, t h e  feed b e l t  conveyors would be auto- 
m a t i c a l l y  s h u t  down; a t i m e  delay shou ld  be e s t a b l i s h e d  which p e n n i t s  o p e r a t i o n  
o f  t h e  bucket  e l e v a t o r  b u t  p reven ts  the  i g n i t i o n  o r  s e p a r a t i o n  o f  t he  b e l t .  
t i m e  de lay  shou ld  n o t  exceed t h e  t ime  r e q u i r e d  f o r  t he  bucket  e l e v a t o r  t o  c l e a r  
i t s e l f  o f  g r a i n  o r  f o r  t h e  i n d i v i d u a l  c l o s e s t  t o  t h e  e l e v a t o r  t o  respond t o  the  
alarm. The a u d i b l e  a l a m  shou ld  con t inue  th roughout  t h e  t ime  de lay .  
e l e v a t o r  shou ld  shut  down a u t o m a t i c a l l y  f o l l o w i n g  t h e  t e r m i n a t i o n  delay.  

m a t e r i a l s .  
b l i s h  a r e q u l a r  schedule f o r  c l e a n i n g  o f f  t he  c o l l e c t e d  me ta l s  from t h e  magnets. 
When r e p l a c i n g  a bucke t  e l e v a t o r  b e l t  i t  shou ld  be rep laced w i t h  a conduct ing  
b e l t  ( t o  min imize  s t a t i c  e l e c t r i c a l  charge) o f  l o w  f l a m m a b i l i t y  and w i t h  
nonmetal buckets. 

s t a t i o n  shou ld  be i n s t a l l e d  on bucket  e l e v a t o r s .  

The 

The bucket  

( e )  Tramp metal  c o l l e c t o r s  a r e  recommended t o  remove a t  l e a s t  the f e r r o u s  
Depending on t h e  volume o f  g r a i n  handled, t h e  o p e r a t o r  shou ld  es ta -  

2. Gra in  D r i e r s .  

Al though g r a i n  d r i e r s  a re  u s u a l l y  l o c a t e d  separa te l y  from g r a i n  
e l e v a t o r s ,  t h e r e  have been numerous f i r e s  i n  g r a i n  d r i e r s .  
p recau t ions  a r e  based on t h e  recommendations con ta ined  i n  NFPA 61-8: 

The f o l l o w i n g  

( a )  D r i e r s  should be cons t ruc ted  o f  noncombust ib le m a t e r i a l .  

( b )  Expansion j o i n t s  shou ld  be p rov ided  t o  p r e v e n t  damage f r a n  
expansion o r  c o n t r a c t i o n .  

( c )  The p r imary  i n t a k e  a i r  o f  t h e  burners  shou ld  be screened t o  p reven t  
f o r e i g n  m a t e r i a l  from e n t e r i n g .  

( d )  D r i e r s  designed t o  r e c i r c u l a t e  a p o r t i o n  o f  t he  exhaust a i r  shou ld  
employ a means o f  removing combust ib le  p a r t i c u l a t e  m a t e r i a l  from t h e  a i r  i n  
t h e  r e c i r c u l a t i o n  duct.  

( e )  I n  a d i r e c t - f i r e d  d r i e r  u s i n g  o i l  o r  s o l i d  f u e l s ,  a t a r g e t  p l a t e  o r  
o t h e r  e f f e c t i v e  means shou ld  be used t o  p r e v e n t  b u r n i n g  m a t e r i a l s  f r a n  e n t e r -  
i n g  the  d r y i n g  chamber. 

( f )  The i n t e r i o r  su r faces  o f  d r i e r s  should be designed t o  f a c i l i t a t e  
c lean ing .  

( g )  Access doors o r  openings shou ld  be p r o v i d e d  t o  p e r m i t  i n s p e c t i o n ,  
c lean ing ,  and maintenance, and a l s o  t o  p e r m i t  e f f e c t i v e  use o f  e x t i n g u i s h i n q  
equipment i n  a l l  p a r t s  o f  t he  d r i e r s  and t h e  connect ing  spouts o r  conveyors. 

a rea  i n  case o f  f i r e .  
( h )  Means shou ld  be p rov ided  t o  r a p i d l y  un load (dump) t h e  d r i e r  t o  a safe 
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( i )  Drying processes conducted in  buildings which are l ike ly  t o  contain 
combustible d u s t  should have heating devices and blowers located in  a separate 
dust- t ight  room o r  area. Such rooms or areas should not communicate with por- 
t ions of a building subject to  dust. Surfaces of structural  members a n d  a l l  
other objects in the area should be designed t o  reduce t o  a minimum any 
accumulation of d u s t .  

(j) Automatic means should be provided the d r i e r  and i t s  auxi l iary equip- 
ment in order t h a t  i t  will shut-down the fuel supply i n  the event of a f i r e  or 
the development of excessive heat within the drier. 

heat-producing device and the dr ie r .  Also, d r ie rs  should have a thermostat 
t o  control induced a i r  temperatures inside the dryinq compartment. 

operation should be removed from the product  prior t o  entering the  d r i e r .  

the accumulation of o i l  film removed from dryer surfaces t o  prevent the forma- 
t ion  of an adhesive or combustible surface. 

3. Welding and Cutting Operations. 

Welding and cutt ing operations require some special consideration. The 
present OSHA welding and cutt ing standards have application t o  locations where 
combustible d u s t  i s  present. These operations have been the source of ignit ion 
f o r  a number of explosions in grain elevators.  
a re  hired t o  come in to  the elevator t o  make repairs or  perform maintenance 
work must be informed of the company regulations and of the hazards of the work 
location. The contractors should ensure t h a t  t h e i r  employees a re  informed. 
The preferred way i s  t o  remove the object  t o  be welded t o  an outside location 
away from the elevator. 
and other f i r e  hazards (fuel sources) in  the v ic in i ty  shall  be removed. Whenever 
f loor  or wall openings exist th rough  which sparks or slag might d r o p ,  precautions 
should be taken t o  prevent t h i s  occurrence. 
f i r e  watch person i s  necessary fo r  almost a l l  welding a n d  cutt ing operations. 
The f i r e  watch person must be equipped and trained in  the use of portable f i r e  
extinguishers and the hazards  of the location. The use of the writ ten welding 
permit system administered by the grain elevator operator i s  highly recommended 
by OSHA as a control against  unauthorized welding and cuting. 
welding or cutt ing in those areas where dust  accumulations a re  present o r  
equipment i s  operating causing d u s t  t o  be present. 
be s h u t  down tha t  i s  adjacent t o  the welding o r  cutt ing operations. 

( k )  A maximum temperature thermostat should be located between the 

( 1 )  Extraneous material which contributes t o  the haza rd  o f  the drying 

( m )  Driers processing material containing vegetable o i l s  should have 

Those welding contractors who 

Where t h i s  cannot be done,then a l l  d u s t  accumulations 

For grain elevator operations a 

OSHA prohibi ts  

Conveyor equipment should 
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4.  

(a )  Equipment i n s t a l l e d  i n  hazardous d i i s t  l o c a t i o n s  s h a l l  n o t  p e n i t  arcs,  
sparks o r  hea t  o the rw ise  genera ted  o r  l i b e r a t e d  i n s i d e  of t h e  equipmeit ,  o r  
equipment enc losure ,  t o  cause i q n i  t i o n  o f  e x t e r i o r  accumiil a t i o n s  o r  atmospheric 
suspensions of  a g r i c u l t u r a l  d u s t  on o r  i n  t h e  v i c i n i t y  o f  t h e  equipment o r  
equipment e n c l o w r e .  Equipment so i n s t a l l e d  s h a l l  be a b l e  t o  f u n c t i o n  a t  f u l l  
r d t i n q  d i  thou t k ~ e l i ~ i  ' ig  su r face  temperatures h i g h  enough t o  cause excessive 
deaydra t i on  o r  gradual  c a r b o n i z a t i o n  o f  any a g r i c u l t u r a l  d u s t  i i q i o s i  t s  t i i a t  
tiay ,xcw. 

% e r a t o r s  s h a l l  use on ly  e l e c t r i c a l  motors, switches, Fuse boxes, 
wi . r ing,  l i g h t  f i x t u r e s  and lamps which c o n f w n  to  K i n  1910.309 o r  Y E C  500 and 
522 f o r  ,:lass 11 (Ousts )  Group G ( A g r i c u l t u r a l  Dusts) s p e c i f i c a t i o n s  i n  e i t h e r  
7 i r i s i o r l  1 or q i v i s i o n  2 l o f c 3 t i o n s .  

As i n  t h e  case wi th  a l l  e l e c t r i c a l .  equipment t o  he used i n  ;lazardous 

E l e c t r i c a l  Machinery and E q u i m .  - 

i r s t  l o m t i o n s ,  motors, genera tors  and o t h e r  r o t a t i n g  e l e c t r i c a l  m c i i i n e r y  w s t  
h doprored  f o r  D i v i s i o n  1 l o c a t i o n s  ( b a s i c a l l y  d u s t  c louds  t h e  Iviiriiimiulc 
: ? x ! ~ l x  i v i ?  ::oocen t r a  t i n n s  c w t i n u a l l y ,  i n t e r m i t t e n t l y ,  o r  p e r i o d i c a l l y )  and D i  v i -  
s i o n  ? l o c a t i o n s  ( b a s i c a l l y  d u s t  i n  hazardous l a y e r s ) .  I n  D i v i s i o n  1 l o c a t i o n s ,  
m ~ t o r s ,  genera to rs  and o t h e r  r o t a t i n g  e l e c t r i c a l  machinery s':inll :)e a;i:iroved f o r  
til? l x d t i o n  and be d u s t - i g n i t i o n - w o o f  o r  t o t a l l y  enclosed v i p e - v c n t i l . j t o d .  I n  
n i v i s i o l >  2 l o c a t i o n s ,  motors,  genera tors  and o t h e r  r o t a t i n g  e l e c t r i c a l  machinery 
s h a l l  be d u s t - i s n i t i o n - o r o o f  o r  t o t a l l r  eiiclns;?d i ) i u e - r e n t i l ~ t i ? : l  f o r  which ~~~ ~. 

maximum sur face ' tempera tures  s h a l l  n o t  exceed~120b C-(2480 F ) .  
genera to rs  and r o t a t i n g  elel; t r i cn l  w c h i n e r y  s h a l l  h i ?  i;i accordance wi th  OSHA 

A l l  motors, 

1910.309, NEC 502-3. 

( b )  i n  areas where l i g h t n i n g  d i s tu rbances  have been known t o  occiir, 
w i r i n g  ;.fs.trt.m i:i hazardous dus t  l o c a t i o n s  s h a l l  be, when supp l i ed  f r o q  
overhedd 1 i t i e s ,  s u i t a b l y  p r o t e c t e d  a g a i n s t  h i g h - v o l  tase surqes. 
t e c t i o n  s h a l l  i n c l u d e  s u i  t a b l e  1 i g h t n i n g  p r o t e c t i v e  d s v i c w ,  i n t e r c o n n e c t i o n  
o f  a l l  grounds, and s u r q e - p r o t e c t i v e  c a p a c i t o r s .  Fmployws s b l l  w , > # i l e  
?roper  1 i g h t n i n g  and surge v o l t a g e  p r o t e c t i o n  i n  accordance w i  ti1 XH4 1910.309, 

( c l  Heat sensors and a u t o r w t i c  j w t ~ : ~ l  dlarm j / s t ? : I S ,  n;)i)rnved f o r  t h e  
purpose, should be used t o  warn a q a i n s t  over' leated bear ings  o r  o t h e r  h o t  
spo ts  on e l e c t r i c  motors,  b e l t s ,  p u l l e y s ,  o r  wherever l o c a t i o n s  a r e  suscep- 
t i h l e  t o  overheat ing.  A l a r m  and s i g n a l  systems s h a l l  be used i n  accordance 
w i t h  OSHA 1910.309, NEC 502-14. 

the frames o r  meta l  e x t e r i o r s  o f  motors.  f i x e d  o r  o o r t a h l e  l a m s  o r  o t h e r  

T h i s  pro- 

NEC 502-3. 

( d )  The exposed n o n c u r r e n t - c a r r y i n g  metal p a r t s  o f  equipment, such as 
_ -  

u t i l i z a t i o n  equioment, l i s h t i n g  f ix ture; ,  cab ine ts ;  cases and c o n d u i t  s h a l l  
be grounded i n  accordance w i th  OSHA 1910.309, NEC 502-16. 



( e )  S t a t i c  e l e c t r i c i t y  can sometimes become t h e  i q n i t i w i  w r r c e  f o r  an 
e x p l o s i v e  c o n c e n t r a t i o n  of  a q r i c u l  t u r a l  tli.ist. The accumulat ion o f  such s t a t i c  
charqes s h a l l  he prev2nted by adeouate ly  qroundina o r  bondina i n  accordant:? 
dri th t h e  p r a c t i c e s  o u t l i n e d  i n  NFPA No. 77-1972. Any qrnood o r  bond t h a t  i s  
i n s t a l l e d  i n  accordance w i t h  OSHA 18113.309 NEC 502-3 and 502-16 f o r  l i g h t n i n g  
p r o t e c t i o n  o r  power c i r c u i t s ,  r e s p e c t i v e l y ,  s h a l l  be adequate f o r  p r o t e c t i o n  
of  t h e  same e l e c t r i c a l  equipment a q a i n s t  s t a t i c  e l e c t r i c i t y .  

( f )  Where t h e  i n s t a l l a t i o n  o f  t r a n s m i t t i n ?  <or r e c e i v i n g  antennas on t h e  
top  o f  g r a i n  e l e v a t o r s  cannot  he dvoided, a l l  antenna masts and meta l  suppor t  
s t r u c t i i r e s  s h a l l  be permanently and e f f e c t i v e l y  qrounded and t h e  c o w l e t e  
assembly i n s t a l l e d  i n  accordance w i t h  OSHA l O l l ~ . . 3 ~ ~ 9 ,  NEC 810 and 820. 

(9)  nnly Dower t o o l s  aporoved f o r  t!i? iidzardoirs l o c a t i o n ,  and which do 
n o t  p resen t  the  ddnqer :>i i q a d v e r t e n t  i q n i t i o n  f rom e l e c t r i c a l  a rcs  or  spa r t s ,  
s h l l  be used i n  accordance w i th  OSHA 1910.309, NET, 250-45. Care a l s o  s h a l l  
be taken t o  p revent  any i n t e n s e  l o c a l  i x t l  + e a t i n g  when us ina  such t o o l s .  

( h )  L i g h t i n q  f i x t u r e s  a n d  lamps f o r  bo th  f i x e d  and p o r t a b l e  l i q h t i n q ,  
i n c l u d i n g  a l l  a u x i l i a r y  equipment, f o r  use i n  hazardous d u s t  l o c d t i o n s  s h a l l  
be i n  accordance w i t h  OSHA 1910.309, LlEC 502-11. 

( i )  Vent p ipes  f o r  motors,  qenera to rs  o r  o t h e r  ro tat i t ic1 2 l e c t r i c a l  
machinery, o r  f o r  enc losures f o r  e l e c t r i c d l  .ri ioaratus o r  eauipment s h a l l  be 
o f  s u b s t a n t i a l  n o n c o i b u s t i b l e  m a t e r i a l  and s h a l l :  ( 1 )  l e a d  d i r e c t l y  t o  a 
source o f  [clean a i r  o u t s i d e  o f  b u i l d i n g s ,  ( 2 )  be screened a t  the  :>: i ter  ends 
t o  p reven t  t h e  ent rance o f  smal l  an ima ls  o r  b i r d s ,  and ( 3 )  be p r o t e c t e d  a g a i n s t  
nhys ica l  damaqe and a! ja i i is t  r i r s t i n a  o r  o t h e r  c o r r o s i v e  in f luences .  
t i o n ,  v e n t  p ipes  s h a l l  conform t o  OSHP 1910.309, NET, 502-9. 

I n  add i -  

(j) I n t r i n s i c a l l y  sa fe  eauioment and v i i r i n q  a r e  incapab le  o f  r e l e a s i n a  
s u f f i c i e n t  e l e c t r i c a l  enerqy under normal o r  ahnormal c o n d i t i o n s  t o  cause 
i q n i t i o r i  oF a s p e c i f i c  hazardous atmosnher ic  mix tu re .  Equipment ar!d asso- 
c i . j t e d  w i r i n q  approved as i n t r i n s i c a l l y  sa fe  'rliiy :)e i i i s t a l l e d  i n  t h e  hazardous 
l o c a t i o n  f o r  which i t  i s  approved and t h e  p r o v i s i o n s  o f  nSH4 1'310.30q, NEC 500 
and 502 need n o t  apply  t o  such i n s t a l ! a t i o n .  4hnorm1 cori4i tie)ns w i l l  i n c l u d e  
acc iden ta l  damaqe t o  any D a r t  o f  t h e  emiiriment o r  w i r i ng ,  i n s u l a t i o n  o r  o t h e r  
f a i l u r e  o f  e l e c t r i c . r l  components, a p n l i c a t i o n  or over-vo l taqe,  ad, j iJs tw: i t  and 
maintenance ooera t ions ,  and o t h e r  s i m i l a r  cond i t i ons .  

F. - Summary o f  Mandatory ... Safe ty  Standards. 

I n  summary, t h e  Gener.31 I n d u s t r y  Standards o f  t h e  Occupat ional  Safe ty  
3 n d  Hedl t.!i A d m i n i s t r a t i o n  ( O S H A )  c o n t a i n  the  f o l l o w i n n  requirt!,!*nts which 
a r e  a p n l i c a b l e  t o  g r a i n  e l e v a t o r s :  
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I .  .5wti,?fc 229 C F R l  1910.309. This sect ion references the  1371 Vati.ina1 
Elec t r ica l  Code. Art.icle 500 (Hazardous loz,iti!)ris) and Ar t ic le  502 (Class 
I 1  Locations) Mould he anpl i m + l e .  These reauirements concern e l ec t r i ca l  
wiring and eauipment in environments containing d u s t .  

2.  Section 1910.252. This section contains requirwients !wrt . i i : i i ,c . i  
:) -delding, c u t t i n g ,  and  brazinq. The reaui rements cwi::ernina "Fi re  oreven- 
t i o n "  and  "Prohibited areas" r o u l d  >? d o p l  i cab le  t o  orain elevators .  

' 3. Section 1910.36 a n d  i910.37. These sections oertain t o  means o f  
egrees wiiidi necessary for  emoloyee emeraency escape. 

4. Section 1319.68 which contains reauirements for manlifts. 

5. Sections 1910.132, .133, .135, and .136 w h i c h  address wvs:):ial Dro- 
tect ive eauipment. 

' 6. Section 1910.151 which contains medical a n d  f i r s t - a id  orovisions. 

7. Sections 1719.157, .158, .159, and  160 which address f i r e  protectiori 

8. Section 1910.212 which contains r?:i.iirements for  machine and  machine 

reoui rements. 

puardi na. 

9. Sectiorl 1912.242 and  ,244  which address h a n d  and portable Dower tools,  

10. The  General Duty Clause o f  the OSHA Act (Section 5 [ 3 ) ( 1 ) ) .  Each 
employer i s  reoiiired t o  furnish emp1oy:nent ilid a place of employment which j r e  
free from reco:!iiiLeci :i.izards t h a t  a r e  caus ing  or  are  l ike ly  t n  cause death or 
sa ' ious physical harm t o  h i s  emoloyees. The general requir?.:ient covers a numher 
of serious hazards n o t  covered by nSW standards. Mationally recoqnized __ . . . . cnnserl- . . . . - - 
s:is standards may be used to  siipoort c i t a t i o n  o f  the aeneral _ _  d u t y  clause. An 
example o f  a consensus standdtd which c o u l d  be used i s :  "Grain - - -. Elevators - - . . . . . - - a n d  
3 ~ 1 %  ---- Grain Handlina F a c i l i t i e s "  _ _  (NFPA - 61-61. 

IV. Occupational Health Consider3tions and Guide1 ines 

Commonly recoqnized h e a l t h  hazards  f o r  g r a i n  elevator employees .i:*:? 
known via ce r t a in  signs and symptoms associated ,wi til %iwse i l lnesses .  
Symotoms fol l o w i n q  exposure t o  c h e n i c d i  ?azards, such as fumigants and 
pes t ic ides ,  include coqlqhinq, dizziness and tremors. The presence of red 
blood c e l l s  in the urine i s  a possible sion o f  overexposure t o  these 
chemical hazards. Contact d e m a t i  t i s  .wy develop with repeated exooscire 
t o  i r r i t a n t  e f f ec t s  O F  some pesticides.  Workinq w i t h  Grain can a lso 
r e s u l t  i n  a narasite-caused dermatit is  known a s  v a i n  i tch .  The 1mr;liri .nite 
i s  the causative agent in t n i s  skin condi%ian. 

grain fever. The symptoms of arain fever a re  c h i l l s  w i  t : i  ' i? id i : : 'c iv,  Fever, 
ohrsical  discomfort, gastr ic  upset, sneezi:c:i, , i n d  sore t h r o a t  l a s t ino  2 4  
t o  48 hours. The symotoclcs I:,iic rw:tir a f t e r  esoecially heavy exposures or  
a f t e r  e x w s w e  c.illowincl a week or  more away from the dust. 

r rxr)l)sure t o  w a i n  d u s t  may cause a n  acute a l l e ro i c  reaction 'tno.rn 3 5  
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Farmer‘s l u n g  i s  another  a l l e r g i c  r e s p i r a t o r y  disease which can be 
t r i g g e r e d  by t h e  i n h a l a t i o n  o f  a lmos t  any o rgan ic  dust, whose p a r t i c l e s  
a re  s m a l l e r  t han  5 mic rons  and thus  a h l e  t o  p e n e t r a t e  t o  t h e  pe r iphe ry  
O F  th? lung.  
i s  t h e  i n h a l a t i o n  o f  spores f rom moldy g r a i n  o r  hay. Symptoms i r l c lude 
breathlessness, c h i l l s ,  f eve r ,  and cough which occur  several  hours f o l l o w i n g  
the  i n i t i a l  exposure t o  t h e  dust. 
be so extreme as t o  be dssoci . j t$ , l  M i t h  cyanos is  ( b l u e  d i s c o l o r a t i o n  o f  t h e  
s k i n  due t o  oxygen d e f i c i e n c y ) .  Weight l o s s  may be pronounced. 
repeated em)wres  mphysema may r e s u l t .  I n  a d d i t i o n  t o  t h e  i n h a l a t i o n  
hazards o f  gases, r l a p - s ,  s i l i c ?  and g r a i n  dust,  t h e r e  a r e  fumigant  c o n s t i t u e n t s ,  
such as those l i s t e d  i n  Tab le  2, t h a t  can be absorbed through t h e  sk in .  TIlore 
i s  some evidence t h a t  E thy lene  D i  broini de (‘.?A) may cause s t e r i l i t y .  
a l s o  been Found t o  be ca rc inoqen ic  i n  two a n i m l  species and one t a r q e t  organ, 
t h e  stoirldch. 
t ime-weighted average, a r e e v a l u a t i o n  o f  datd s q g e s t s  tha t ,  a t  present,  a sa fe  
exposure limit Far ‘33 has r iot  been es tab l i shed .  Therefore,  i n  t h e  absence o f  
any data t o  suggest .j siFo l e w l ,  oxgosirre t o  a i r b o r n e  c o n c e n t r a t i o n s  s h w l I 1  b? 
1 i,ni:t?<i t J  the 1 1 ) w s t  ; i : )ss i> le  c q r l c e n t r j t i o n ,  and s k i n  c o n t a c t  s h t l l d  he avoided. 

lrl general ,  t h e  most common cause o f  t h i s  a l l e r g i c  r e a c t i o n  

Dyspnea ( d i f f i c u l t y  i n  b r e a t h i n g )  may 

Wi th  

EDB, has 

l n  s p i t e  o f  t h e  o r e s e n t l y  e x i s t i n g  standard O F  2i)ppm f o r  an 8 hour  

Carbon d i s u l f i d e ,  carbon t e t r a c h l o r i d e  and phosphine a l s o  a re  p resen t  i n  
t h e  work environment and shou ld  be eva lua ted  t o  l i m i t  exposures t o  t h e  t h r e s h o l d  
l i m i t  va lues  p r e s c r i b e d  by OSHA. 

should reques t  a hazard da ta  sheet  f rom t h e  manufacturer on each fumiqant  used. 
Employees shou ld  be t r a i n e d  t o  recoqn ize  t h e  hazards o f  t h e i r  j o b s  and shou ld  be 
mon i to red  f o r  exposure t o  contaminants.. 
t i a l  employee mon i to r i nq . )  

( c l a s s i f i e d  as an i n e r t  o r  nuisance d u s t )  a r e  found i n  SUbDiirt Z P a r t  1910 o f  
t h e  OSHA General I n d u s t r y  Standards. Tab le  2 c o n t a i n s  a l i s t  of some substances 
comnonly found i n  g r a i n  e l e v a t o r s  with Threshold L i m i t  Values. 

.rirch str i , : ter  s u p e r v i s i o n  and more s t r i n g e n t  sa fe ty  and h e a l t h  p r a c t i c e s .  
Any employee e n t e r i n g  such areas shou ld  wear p o s i t i v e  p ressure  se l f - con -  
t a i n e d  b r e a t h i n g  apparatus, be secured by a p r o p e r l y  anchored s a f e t y  b e l t  
l i f e l i n e ,  and have a t  l e a s t  one f e l l o w  employee s t a t i o n e d  o u t s i d e  t h e  
hazardous area as an observer  un less  a p p r o p r i a t e  v e n t i l a t i o n  and m o n i t o r i n g  o f  
t h e  area f o r  contaminants (Tab le  2) and oxygen i s  undertaken p r i o r  t o  en t r y .  
The observer shou ld  be capable o f  p r o v i d i n g  rescue s e r v i c e s  and shou ld  be 
equioped w i t h  s i m i l a r  oersonal  p r o t e c t i v e  equioment. The use o f  b r e a t h i n g  
apparatus o r  r e s p i r a t o r s  r e q u i r e s  t r a i n i n g  o f  employees t o  wear t h e  equipment 
p roper l y .  OSHA Program D i r e c t i v e  300-9 and standards 29 CFR 1910.134 p r o v i d e  
d e t a i l s  on t h e  requ i rements  f o r  use o f  r e s p i r a t o r s  by employees. 

Because o f  t h e  l a c k  o f  s p e c i f i c  i n f o r m a t i o n  on c e r t a i n  l a b e l s ,  employers 

(See F i g u r e  1 f o r  l o c a t i o n s  o f  poten- 

Mandatory exposure l i m i t s  f o r  hazardous substances i n c l u d i n g  g r a i n  d u s t  

The p r a c t i c e  of i n e r t i n g  s to rage f a c i l i t i e s  u s i n g  fumigants, r e q u i r e s  
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TARLE 1 
MAJOR COMPONENTS OF SOME GRRIPl =:J\II G4V' fS 

I nored ien ts  - Trade Name - - . . . . , . . . . . . . . . . . . . . . 

Weevil - C i  de ( Weevil-Ci de Co. ) Carbon t e t r a c h l o r i d e  ( s k i n )  78.8% 

Carbon h i s i l l  f i d e  19.7% 

S u l f u r  d i o x i d e  1.5% 

Diamond Premium Brand Fumiqant Carbon t e t r a c h l o r i d e  ( s k i n )  17.94 

Carbon d i s u l f i d e  19.2% 

S u l f u r  d i o x i d e  i.nx 

Petroleum e t h e r  1.0% 
. .  

toop-bleevi! V , i  1 l e r  (Farmland) 

Phos tox in  (negesch Chem Co.) 

O e t i a  

Carbon t e t r a c h l o r i d e  ( s k i n )  76.5% 

F t h y l e w  d i c h l o r i d e  10.0% 

Carbon b i s u l f i d e  10.0% 

Ethy lene  d i i i r w i i i l e  ( ;:; i : I )  3. i'& 

Ethy lene  d i c h l o r i d e  64. fix 
Carbon t e t r . + c h l o ~ i : I ?  ( s k i : i !  ?7.1'5 

? thy1 ene dibromide ( s k i n )  5.0% 

S u l f u r  d i o x i d e  3. ng, 

A1 uminum ohosphide 55.0% 

I n e r t  i i i q r e d i e n t  45.0% 

Aluminum phosphide 

I n e r t  
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Substance 

T A q C E  2 
Wazardous Substances Commonly 

Encountered i n  G r a i n  E l ? v t t > r -  7 i A c i t i o n s  

Threshold L i m i t  . . . . . 'Valiie . . . - O r  Pe rm iss ib le  
Exposure Leve l  5 - - . . . . . . . 

* LEL . . . . . -- .- . . .  Max. .. 
e 

. . . O:I?..?. _ _ _ _ .  mq/m3. C e i l i n g  Value . .  

2-~ut.~:i:,rie (MEK) J 

Carbon monoxide 

Carbon tetr'.i,;'ii 1~,;.1.: ;:<in) v, 

St l l y len? ,ii'iro ;ii.de ( s k i n )  J 

L/ 

Carbon d i s u l f i d e  L/ 

Ethy lene d i c h l o r i d e  v 

Yett,arloi v' 

Phosphine J 
S u l f u r  d i o x i d e  

200 

50 

10 

20 

20 

50 

m a  

0.3 

5 

5 
15 

NOTE: Thesf: . la ta  a r e  excerDted from Tables Z-1, 2-2 and 2-3  i n  t h e  ?i:? 
:j.?:i:!t.t: : , i i ~ ; t . c y  . ; : : . t . ~ i t . . i j  h i c h  are  c u r r e n t l y  i n  e f f e c t .  

* LEL = Lower FxDlos ive  :.i 1:: 
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7 
1 1 )  i i j i r e  t h d t  ee:ihy:i: i ;  ,.I$': '1 ):. h i d e d  under g r a i n  when workino i n  

b i n s ,  emoloyees s3oilid t d y . ; ~  'k? ?q:r i !wed w i t h  a safet.y b e l t  l i f e l i n e ,  and have an 
observer  pr'.?s.?:it. ~ ; I ; . ) : L ? : ? ;  :>:12?.)11 i r i i i  , 1 r 3 i . i  +;,w should be n o t i f i e d  o f  t h e  
work t o  be done b e f o r e  i t  stdrt; .  ::I V i?  :a51? O F  Sins  w i t h  movable o r  s e l e c t i v e  
d i s t r i b u t i o n  s y s t e m ,  the  turnheads, spouts and t r i o p e r  should bE locked  o u t  
fro11 those areas i n  which employees are workinq. 
w i t h  f i x e d  d i s t r i b u t i o n  o r  fill snoi i ts,  ,I s i m i l a r  p r a c t i c e  should be emnloyed. 

Addi t ion3l l .y ,  i n  those b i n s  

Regu la t i ons  c o n w r n i n q  e a t i n q  areas, qeneral s a n i t a t i o n  f a c i l i t i e s  and, 
vermin c o n t r o l  a re  a l s o  covered by OSHA standards i q  27 CSQ 1920.141; these 
requ i rements  must be compl ied w i t h .  

e l e v a t o r  h e a l t h  hazards. 
T h i s  general  i n f o r m a t i o n  shou ld  be used t o  i d e n t i f y  and e l i m i n a t e  g r a i n  
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. .  
WITEWSTATES DEPARTNEHT OF AGRICULTURE . '.)?CIS INSTRUCTION 370-3 ,' Federa l  Grain InspP-ction Service 
1400 i s d q e n d e n c e  Avenue, SW ... 
Washington, D.C. 20250 

INFORMATION FORAhQ ACTION BY: 

.. . 
.. 

.\. :I 8 . 
A l l  FGIS Employees, Chief Grain Inspec to r s ,  
and Grrin Industry P lan t  Management 

. .  '.. .C'? .' 
' . '-lp-A.-:'-. '\ .y:. p'.. . 

;'T: ::' '<, ,.r * 

i i , , '  
A l e r t  Guideline' Procedure: .and Po l f c i e s  upon Encountering "Hazardous 

.. ~ . . .  
' '.:- ,::. ,'Gonditions" i n  Grain Zlevators '  - . .. - 

* .:. >; ,.. *:q ;..-: ::;:j' & j  ...' :> -- , .......' . .*' . ::- .is> 

?' ;. 2:' 
. . .  . .  - 

. .. . .  
I .;:.;a .'. 5 !d:$ .;. ;y . .  

, . >'C" .. . .. 
1. \ . -  . . . .  

h i s  Instruction!, iJ- .. . , _i 

... . * :.. : . ..tV .' . 
' A Sets '  forth'.procedures/and p o l i c i e s  when major s a f e t y  v i o l a t i o n s  are ' 

&wintered by employees of the  Federal  Grain Inspect ion Se rv ice ,  (FGIS) w h t l e  ' 
perforn ing  o f f i c i a l  duty i n  gra in ,  r ice,  and commodity e levacors ;  m i l l s ;  and 

-.._ -.' 

. .  . .  . 
~. - .. . .I 

o t h e r  f a c i l i t i e s .  . .  

B S t a t e s  hazardous condi t ions.  under which the  F ie ld  O f f i c e  Supervisors  
.may remove Federal .  employees from the f a c i l i t y .  . 

C S t a t e s  condi t ions  under which t h e  F ie ld  Of f i ce  Supervisors  may r e f u s e  
in spec t ion  because of p reva i l i ng  "hazardous condi t ions .  'I , 

i -  
n Ta effort ivp imptliarply n t y m  rocrrinr inrl wi l l  _rnrniin in,  n f f p c t  .. , t n t i l . -  - 

. .  suyarsadea. - 
11. ALERT GUIDELINES STAKXIAIbS AND PROCEDURES 

A Refercnce source and guide l ines  vi11 b e - t h o s e  po r t ions  of OSHA General 
Indus t ry  Standards,  29 CFR 1910; and app l i cab le  po r t ions  of t h e  Nat ional  F i r e  
Prevent ion Codes., $57 and 061B. 
facil i t . ies or por t ions  of faci l i t ies  are. considereil-%nduly-..hazardous!'.. t o .  FGIS" . 

employees -. 

T h e s e - w i l l .  b e  u t i l i z e d .  -to:determine .whether ' -  

.. 
*. . .. . .  

1. FGIS P o l i c y  

While "unduly hazardous" condi t ions  are unabated, i t s h a l l  .be-.within-the 
purvieu..o€..the:Eield. Of f . i c e  Supervisor-  to-order-Federal':~employees-~out-of-the- 
-facility.:and:to:kwithhold. inspec t ion .  and. weighing. un t i l . .  c o n p l i a n c e o r  -acceptab le  
progress-toward-abatement3.s ,a t ta ined,  

The OSHA Compliance Off ice  has  t h e  r e s p o n s i b i l i t y  f o r  making the  f i n a l  
de te rmina t ions  of "acceptable progress." 

. .  
. .  . ;,. . . . ' 

DISTRIBUTIOX: FG1S:IN MANUAL NAINTENANCE INSTPSICTIONS : DATE: 11 6/78 
36002, 02029, 02269 . , ;.Jew'-Instruction. F i l e  i n  Nanual. 

- - v e r b a l  I n s t r u c t i o n  i s sued  from 
This I n s t r u c t i o n  supersedes the 

Washington. D.C. on Thursday, 
. December 29, 1977. 
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. .  . .  . .  . .  111. "LTNDULY HAZARDOUS  CONDITIO:^ OR PRA~TICW . .. . I  . .  . .  . .  . .  . .  
. .  B . The following list inclu:es, b u t  is not l imi ted  to ,  c o n d i t i o n s  and- . . .  

. .  
,practices which c o n s t i t u t e ' a  t h r e a t  t o  the  sa fe ty  of FCIS employees w h i l e  

. . performing o f f i c i a l  d u t i e s  in g r a i n  e l eva to r s ,  m i l l s , . o r  s i m i l a r  f a c i l i t i e s :  . 
.. 1. When--an e l eva to r  is ..in operat,ion. under the fol lowing cond i t ions -  - 3  . 

I .  . . .  ' Relative.humidity-is-.less-. than-65Land; . .  
. . .  ~ 

b. .-.the dus t - co l l ec t ion  sys tem is  -irLo?erabl&shut down -for .service 
. .  . .  

. . . . . .  (Evacuate - A l e r t  Field Off ice  Supervisor) . .  . .  . . . . .  . . .  2. The use of po r t ab le  rad ios , '  (except r egu la t ion  government i s sue )  
. . . . .  c o f f e e  p o t s ,  electric hea te r s ,  o r  f a m  by myon2 i c .  t h e  open elsva'tor . . .  

. area. (Evscuat,e - Alert F ie ld  O f f i c e  Supervj.sar> . .  . .  
. . .  . .  . -  . :. 3. Welding, torch cu t t ing ;  o r  so lder ing  by anyone. (Evacuate - Alert 

. -  . .  - . .  1 . Fie ld  Of f i ce  Supervisor) . . .  . .  
. . . . .  . .  . .  . _  

! .  ' . . .  ; ' . 4. O b s e h a t i o n  of open flames; i .e.  l i g h t e r s ,  matches, bu rn ing  
. . .  c i g a r e t t e s ,  pipes ,  o r  c i g a r s  by anyone. 

' . Supervisor) . (Evacuate - Alert F i e l d  OfEice 
,. 

.. 
. .  .. 

5. Observation of sparks  f r o m  foreign ob jec t s ,  or metal p a r t s ,  o r  ,. - 
. .  ... - ro ta t ing .  ruaihihinery, mi l l s , . o r  g i y J e r s ;  or from n a i l s  i n  shies.  

(Evacuate,- . .~er~Eield,Office  Supervisor-). ' , I . *  
. .  . .  . . . .  ' 

6.. - Observation of electric sparks  generated during o p e r a t i o n s  of 
.switches, f u s e s  blowing, damages to cables  or equipment. (Evacuata - .. .. Alert F i e l d  Of f i ce  Su'pervisor) . 

... . .  

'- 7. Observation of f i r e  o r  smoke in t h e  headhouse o r  -in g r a i n  s t o i a g e  
. . .  -.bins. (Evacuate - Alert Field 9 f f i c e  Supervisor) 

8. . Observation of s l ipping.be1t .s  on bucket e l eva to r s .  ( A l e r t  F i e l d  
_ .  . . Office Supervisor) . .  .. 

L 
. .  . .  

. . .  ..9. ' Observation of ho t  su r f aces  including l i g h t  bulks.,. ho t  bea r ings ,  . 

slSpping V-belts. (Aler t  F i e ld  Off ice  Supervisor - Eleva to r  thnagernent 

,' : 10. Observation of static e l e c t r i c i t y .  (Alert F i e l d  O f f i c e  Superv isor  
. . .  

. _  . ' Elevator  pnagement)  
. r 8  

11. Observation of moving p a r t s  running through d u s t  accunula t ions  o r  - 
g r a i n  s p i l l s .  

12. Use of unapproved por tab le  lamps in s to r sge  b ins .  
' J f f ice  Supervisor - Elevator blanagement) 

. .  . .  . - .  .. 
I .  

(Alert' Field Of f i ce  Supervisor - Elevator  klanagement) . ._ . - .  . .  
. .  (Alert F ie ld  

+. . . .  

. . .  
. . '. 13. Poor housekeeping. (See NFPA-61B, Chaptgr~'7) (Alert .. Field O f f i c e  

.. .. 
Supervisor) 

. . .  . . . . . . .  .. .. . .  
' c:" 14.: k c e s s i v e  fumigant odors. (Evacuate - Alert F ie ld  Of f i ce  S&rvisoj . . . . . .  .. . .  . .  

'.I . . 11-2' . .  
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. .  *,, > . .  . . 2. * *  

. '. 
. .  

.15. Obkervation of  compressed a$r  being used t o  remove d u s t  from wal1.s 
and l edges ,  w h i l e  e l eva toy ,  ,.is bperat ing;  (Evacuate - Alert F i e l d  . -  

. . . .  
. . .  . . . .  . .  * .  

. . . .  * .  , o f f i c ;  Supervisor)  - . .  - .  * .. , .. . ., . . . . . .  i6.'~he d r i v i n g  wheels of  t h e  engine used f o r ' p o s i t i o n i n g  r a i l c a r s  a r e  
permi t ted  t o  spin.  causing sparks  whi le  on unloading p i t .  
'Alert F i e l d  Off ice S_upxvisor) 

(Evacuate -' 
. .,. 

.............. 2 .  .. < .  .. .. ..-, . . . . .  . .  . . . .  
. .  

-_. , . . .  . . . .  . . .  . . _. . . .  . .  . .  . . .  . i . . .  ---. 

.. . .  
.. 

IV RESPONSIBILITIES . !  i 

. ' - ' - A  . The Sa fe ty  Office: S tandard iza t ion  Div is ion ,  is r e s p o n s i b l e  .for plan-  
niag and f o m u l a t i n g  t h e  major s a f e t y  and h e a l t h  p o l i c i e s  and p rocedures  of the 

-Agency t o  provide a viable s a f e t y  program. The' S a f e t y  Of f i ce  i s  a l s o  responsibl t  
for a c c i d e n t  prevent ion and c o n t r o l , . s a f e t y  education and ' acc iden t  j.nvescig3t5.or. 

.and a n a l y s i s  t o  de t e rn ine  t h e  FGIS opera t ions  a r e  conducted in compliance with 
a p p l i c a b l e  OSHA 29 CFR Standards,  Nat ional  F i r e  Prevent ion S tandards  (NFPA) 161B 
and 57, and FGIS s a f e t y  regulations. .  

'.The a d d r e s s  of  t h e - S a f e t y  O f f i c e  is: 

. . .  . .  . . .  . . .  _ -  . - . , .. ' .  - . _ .  .. 
. .  .. ... . . .  , .  

- .  . .  - ,  
. .  .. . : 

. .  S a f e t y  Of f i ce ,  S tandard iza t ion  Div is ion  . . . . .  . -  
* .  - . ._ e. . Federa l  Grain Inspec t ion  Serv ice  .. 
. .  . . .  

- U.S. Department of Agr icu l ture  
1400 Independence Avenue..SIJ -. 1 : .  ,. 

- . Washington, D.C. 20250 - 1 :. 
. .  . . .  .' - 'I+ephone: (202)  447-9331 '. ._ j . . .  . . .  

I . .  

B' . Supervisor; s h a l l :  . . . .  . _  . . .  
. .  

. .  . -  1. ;Be on the alert  f o r  .hazardous 'condi t ions.  

;2. .Exercise judgment i n  a c t i o n s  w i t h . s a f e t y  of FGIS"emp1oyces be ing  
. .  '. . 

* i  

'. . the -.-_- prime - . . .  cons ide ra t ion ,  
.. . . . . .  . .. .. 

c ._ a _ _ -  

,: . . 3. I tmed ia t e ly  c o n t a c t  Eleva tor  Management on a c t i o n s  i n i t i a t e d  unde; 
'..item '111: . .  

. . i 4. Contact OSHA F*ield Off.ice. . . . . . . .  ... 
: 

. .  .- . . 
. .  

. . .  
. .  . 5 . .  Vigorously enforce a l l  FGIS departmental  s a f e t y  r e g u l a t i o n s -  . . _  

_ . -  
. .: -. 

'. . 6. _. * S a f e t y  O f f i c e  o r  t h e  Employee Rela t ions .  and Services Branch, Personnel 
In ques t ionab le  s i t u a t i o n s ,  t i m e  pe rmi t t i ng ,  c o n t a c t  the FGIS ' 

. . * Divis ion ,  A g r i c u l t u r a l  Narketing Service,  for a s s i s t a n c e  o r  concurrencE .. .. . .  . .  

. . p': ... 
. . C Employees s h a l l :  . 

.. 

*I.. Observe s a f e t y  r e g u l a t i o n s  and procedures.  

2; .Be on t h e  alert for t h e i r  personal  s a f e t y .  . .  .. 
. 3. Use per sona l  p r o t e c t i v e  equipment ns ' p re sc r ibed .  ... 

. . .  

' 4. P a r t i c i p a t e  in n l l  emergency evacuat ion  d r i l l s  and s a f e t y  progrsms- . -  
- .. .> .* 

' i n i t i n t e d  by Elevator  Management, 
. T I - 3  . . .  *--. -. 
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Standard for ?he 
Prevention of Fire and Dust Explosions In 

Grain Elevators a n d  Bulk Grain Handling Facilities 

NFPA Ne. b l B  - lV73 

1973 Edition of No. 618 

This standard was prepared by the Sectional Committee on Grain 
and Food Processing Dusts and was approved by the Dust Explosion 
Hazards Correlating Committee. This edition was adopted at the 
1173 NFPA Annual ,Meeting and supersedes the 1970 edition. 

The 1970 edition of this standard was approved by the American 
National Standards Institute under date of January 27, 1971 and 
designated ANSI 212.4-1971. The 1973 edition is being submitted 
for similar approval. The ANSI designation 3nd drte of approval 
will be printed on the front cover of copies of this edition priated 
after approval has been received. 

' 

1 

i 
i 
i 

Origin and Development of No. 616 

No. 6?B was adopted as a tentative standard in 1969, replacing 
three former standards: No. 61B, No. 64, and No. 661. The tenta- 
tive standard, with amendments, was adopted as an oficial stan- 
dard at the 1970 Annual Meetin%. 
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FOREWORD, SCOPE 61B-5 

Standard for 

Grain Elevators and Bulk Grain Handling Facilities 

NFQA No. 618- 1973 

Notice: ,An at-k(*) pmcding the number or lcncr daignadng a paragraph 
indicate explanator/ mater4  OD. that paragraph in Appendix. 

FOREWORD 

This standard has  been developcd to replace three existing 
NFP.4 Coda, NFPA No. 61B. Code for  fha Prevention o j  Dust Ex- 
piosionr in Tnminal Groin E!motors, NFPA No. 64, Code ,for the Prc- 
umfion .f Dust Ignitionc in Country Grain Elevators, and NFP.4 No. 661, 
Suction and Venting in Groin Elevators. The  purpose in consolidating 
the three codevretaining the imponant features of each, was to 
provide a single complete standard covering the full range of 
recommendations for good design, operating practices 2nd pro- 
tective features. It should be noted that trends within the indusoy 
toward utilization of various types of bulk grain storxge facilities 
suggest that a distinction between types of grain elevators on the 
basis of capacity or shipping and receivizs media is no !onger 
practical. 

These guidelines have been set forth representing current think- 
ing on minimizing fire and dust explosion hazards in properties 
to which they apply as defined in the scope. 

The Sfandurd for  Dehydrafors and Dryns for R g r i w I h d  Prodirctr 
(NFPA No. 93) was formally withdrawn in May 1968. For this 
reason, Chapter 5, Grain Driers has been included. 

SCOPE 
This standard has two principal objectives: First, to prevent fire 

and dust explosions, and second, to minimize the resulting damage 
should a fire or explosion Dccur. 

This standard shall apply to all facilities designed principally 
for receiving, shipping, handling or storing agricultural commodities 
such as (but not limited to) barley, corn, cottonseed, flaxseed, milo, 
oau, wheat, rice, safflower wed, soybeans, and similar cominodities 
which may present a fire or dust explosion hazard. 
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61B-6 0RAI.V ELEVATORS ASD BULK HANDLING - 
Such facilities include grain elevators, transfer facilities with or 

without storagc, bulk storage buildings, etc., including grain stor- 
age and handling facilities associated wirh processing plants For 
standards applying to facilities involving fuxher prcccssing of agri- 
cultural commodities such as cereal mills, flour mills, or Iced mills, 
vc NFPA Standards 61A, 61C, 61D. 

This standard shall apply to facilities crccted subsequent to the 
date of this standard, and is presented as an advisory guide for 
owners or operators who may wish to avail themselves of the infor- 
mation herein contained in major rcplacement or rcnovation of 
existing facilities. 
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QIAPTER 1. STRUCTURAL FEATURES 

'101. General 

1011. Materials of construction shall be either noncombustible 
or fire resistive. 

1012. Exterior walls, roofs, roof houses and galleries shall be 
desisned in conformity wirh applicable local, state or national 
building codes. 

*102 Interior Surfaces 

*1021. Horizontal surfaces, particularly those that are inac- 
ccuible or difficult to clean, should be kept to a minimum to reduce 
the accumulation of static dust. 

103. W a s  

1031. Interior wal!s erected as fire walls, between mills, work 
houses, bins, drien, warehouses, pack sheds, etc., shall be designed 
for a minimum of three hours fire resistance. 

1032. Any opening in a fire wall shall be protected by approved 
installation of an automatic closing Class h fire door. 

1033. Interior walls, erected to segregate dust-explosion hazards, 
shall be designed for explosion resistance that wiU permit proper 
relieving of venting areas to the outside without destruction of 
thcse walls. 

1034. The use of plastic panels shall bc limited to plastics 
having a fire hazard classification not exceeding a flame spread 
rating of 25 according to method of test of surface burning charac- 
teristics of building materials NFPA No. 255, UL No. 723, ASTM 
No. E84. 

104. Bins and Tanks  

1041. Bins and tanks shall be noncombustible or fire-resistive. 

1042. Bins and tanks shall be provided with dust-tight and 

1043. There shall be no openings between bins or tanks. 

watertight coven or decks. 
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1044. Where a bin or tank has a manhole provided in the 
deck or cover the smallest dimension of the opening shall be at 
least 24 inches and the manhole cover shall not emit dust. 

'105. Stairs and Elevators 

1051. Interior stairs and elevators shall be enclosed by fire- 
resistive or noncombustible shafts having a fire-resistive rating of 
at least one hour. 

1052. Stair and elevator shafts shall be protected by approved 
installations of automatic closing Class B fire doon on all interior 
openings. 

'106. Marine Towers 

1061. Marine Towen shall be constructed of noncombustible 
materials. 

1062. Movable marine towers shall be provided with adequate 
automatic and manual power operated brakes. 

1063. Movable marine towers shall be provided with automatic 
and manual rail clamps. Provision shall be made for providing 
emergency tie-down with guy cables in areas subject to hurricanes. 
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61B-9 - VENTILATION, VE,VTIBO AXD AERATIOX 

M A P T E R  2. 

201. General 

1011. Other chapters of this standard provide specifically for 
inclusion of necessary explosion relief designs and dust conuol. 
Ventilation as referred to in this chapter refers to natural heat and 
light venting and other air movement as may be necessary for nor- 
mal indusuy operations and for personnel comfort and safety. 
Where local, state or federal regulations sovern quantity or type of 
particulate emission to the atmosphere, the following provisions 
may be modiKcd to conform with such requirements. However, 
any fire or explosion hazards introduced or increased by the modi- 
tications shall be provided with the protective features required 
by this standard. 

*?O?. Venting of Bins and Tanks  

2021. There shall be no direct sauctural openinzs between bins 
and tanks. 

'2022. Each bin or tank, inchdins interstices, shall be provided 
with means for adequate air displacement during filling or emptyhg. 
The vent shall be large enough to handle the air displaced by F a i n  
according to the fastest rare of input or removal possible rvirh rhe 
equipment provided (24 cubic feet per minute for each 1,000 bushels 
per hour of grain handled - not including entrained air). 

2023. Where there is a story above the bins, such vent may ne- 
cessarily be located in the side of bin immediately below its top, 
in which case the terminal of vent shall be of special desikn which' 
will not permit wind to blow into vent. Yo portion of vent shall 
be other than vertical if such arrangement is practicable, to prevent 
choking with accumulation of dust. 

2024. If a vertical stack or air aspiration cannot be installed on 
a bin or tank because of interference with operation of house or 
because of structural conditions, the stack may be inclined not 
more than 30 decrees from vertical and where necessary, TWO or 
mare such stacks may be connected to a common header stack and 
thence to the outside. Such stacks [inchdin!: header) inay bc in- 
c h e d  not more than 30 degrees from vertical. There shall be 
no intercoinuiunication of bins except throush stacks which may 
necessarily join in a comnioii header stack as above. Clean-out 
doom shall be provided at resular intewals i n  all nonvertical shafts. 

VENTILATION, VENTING AID AERATION 
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CHAPTER 3. EXPLOSION RELIEF 

301. General 

*3011. Explosion rclief as used in this standard is intended to 
encompass the design and installation of protective featurcs, which 
by relieving the pressurcs resulting from a combustion explosion 
occurring at  atmosphcric prcsurez, will minimize damagc to the 
building or equipment and injury to personnel. 

3012. When a dust-explosion hazard exists in any building or 
smcturc, such building or structure shall be providcd with ex- 
plosion relief. For more complete information refcr to NFPA 
Standard No. 91, Guide fw Explosion Vcnting. 

3013. Explosion relieving panels, windows, or other closures 
shall be designed to prevent automatk closurc aftcr rclicvins a 
pressure wave, othemisc an implosion can occur. 

'302. Equipment 

3021. Elevator legs shall be equipped with maximum possible i 
explosion relief through the roof. 

3022. Dust collectors shall be located outdoors or in separate 
buildings with the recommended explosion relief for collector and 
building. Where it is necexiry to use filter collecton, thex  shall 
be enclosed in a rnctal housing which in turn shall be providcd 
with explosion relief. Explosion relief for equipment shall be de- 
signed for thc minimum of l square foot of relief for each 30 cubic 
feet of volume. 

: 
i 

3023. Dust collection system ducts shall be provided with ex- 
plosion relief in accord with NFP.4 Standard No. 91, Blorun and 
Exhaut Systems. 

j 

3024. Explosion relief for pneumatic conveyor systems shall' be 
provided and designed in accord with YFP.4 Standard No. 66, 
Pneumatic Convcyins Syrtrms in Handling Fced, Flour, Grain and Ofhn 
Agricultural Dusts. 

! 
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=AFTER 4. EQUIPhlENT 

400. General 

*401. Elevator Legs 

4011. Leg casings, head and boot sections and connecting spouts 
shall be dust tight and constructed of noncombustible material. 
Plastics used as lining material for such equipment shall be limited 
ta materials having a fire hazard classification not to exceed a flame 
iprcad rating of 25 according IO method of test of surface burning 
characteristics of building materials NFPA No. 255, UL No. 723, 
ASTM No. E84. 

4012. Inspection door($ shall be located in the head section to 
allow full inspection of head pulley lagging and  the pulley side of 
the leg belt, preferably on the down leg side. 

4013. Leg throat shall be hoppered to the down leg a t  an angle 
of not less than 45  degrees. 

4014. Legs shall be driven by individual moton and drives which 
shall be large enough to handle the full rated elevating capacity 
withouc being subjected to overload, but which shall not be larger 
than the smallest standard motor rating meeting the above re- 
quirements. 

4015. If pits are necessary, ample r w m  shall be provided for 
cleaning, lubricating and repairing boot. 

402. Drives 

4021. All elevator legs, conveyon, processing machinery, car- 
Pullers, wincha, drier systems, etc., shall have individual connec- 
UOns to power source, and shall not be run idle. 

*403. Processing Machinery 

*4031. Rocenning machinery shall include equipment for ?reen- 
ins, cleaning, scalping, clippinq. scourinp, desmutting, grinding, 
Pulverizing, cracking, shelling, ctc., but not for drying. 

'4032. Tributary spouts or conveyon feeding grain proccslling 
machinery shall be equipped with a properly installed permanent 
or decvic lMgnet, pneumatic separator, screen, or specific gravity- 
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type separator to exclude from the processing machinery all metal 
or foreign matter of a size larger than the grain being proccued. 

*404. Clutches and Drive Belts 

4041. If friction clutches are used, they shall be constructed 
entirely of noncombustible material. 

4042. Where a belt-type drive is used, the drive shall be de- 
signed to add a sufficient service factor to stall the drivin!: fo r r a  
without dipping. 

405. Screw Conveyors 

4051. Screw conveyors shall be fully enclosed in metal housings, 
with free-lifting coven a t  discharge end and over each shaft coupling. 

406. Bearings 

machinery, conveyors and processing equipment 

dust caps or other tight closures 

'407. Spouts a n d  Throw of Grain 

4061. Roller or ball antifriction bearings shall be used on all 

4062. Lubrication inlets on all bearings shall be provided with 

4071. Fixed spouts shall be dust tight. 

4072.. Portable, automatic distributing, and movable spouu arc 
permitted in working floor, bin floor or distributing floor areas. 
Such spouts shall be made dust tight when in use. 

4073. Open top grain chutes and open screens which permit 
fm escape of dust shall not be used. 
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CHAlTER 5. GRAIN DRIERS 

501. Gnslruction of Driers 

5011. General. Driers and the related equipment shall be built 
with rcgard to the hazard inherent in the equipment operating at 
elevated temperatures, the hazard occasioned by overheating the 
product, open Ramcs, incomplete combustion of direct-fired dc- 
vices, hazard to operator from mechanical equipment and high 
tcmperaNes, and the need of assuring reliable, safe operation over 
the expected. life of the equipment. 

(a) Drien shall bc consaucted of noncombustible material. 
(b) Expansion joints shall be provided, if ncccssary, to pre- 

vent damage fmm expansion or contraction. 
(c) Driers designed for outdoor usc shall be so constructed 

or anchored that they can safely withstand wind pressures or snow 
loads to which they may bc subjected. .4s a minimuin, driers 
than 50 feet in height shall be designed to withstand wind pressures 
of 20 pounds per square foot. If over 50 feet, but less than 100 feet 
h height, this loading shall bc increaxd to 25 pounds per square 
foot, and if over 100 feet, 30 pounds per square foot loading shall 
be uxd. These requirements may be modified to conform to local 
buildins codes. 

(d) Thr primary intake air of the burners shall be screened. 
(e) All driers designed to re-circulate a portion of the exhaust 

air shall employ a means of removing combustible material from the 
air in the rc-circulation duct. 

(r) In  a direct-fired drier using oil or solid fuels, a target plate 
or other effective means shall bc used to prevent burning materials 
from entering the drying chamber. 

(9) Interior surfaces of all driers shall be designed to facilitate 
cleaning. 

(h) Access doors or openings shall be provided to permit in- 
Wction, cleaning and maintenance, and also the effective u x  of 
CX&pishen or hose s a e a m  in all parts of the drier and the con- 
necting spouts or conveyors. All access doors which permit peT- 
Wnnel entry shall be provided with hardware which will permrt 
manual opening without tools from either side of the access door. 

Intake and discharge hoppers for driers shall be so designed 
hat  they will be accessible to permit cleaning in the event of 
stoppage. 

(i) 
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(j) Means shall bc provided to rapidly unload (dump) the 
dricr in cay of firc. 

502. E l & d  

provided. 

'503. Location of Driers 

5021. Elecmc motors shall bc installed so that ventilation U 

5031. Drying process?, conducted in buildings likclv to contain 
combustible dust shall have heating devices and blowcrs located 
in a scparatc dust-tight room or area. Such room or arcas shall not 
communicatc with porrions of a building subject to dust. Surfaces 
of structural members and all other objects in this area shall be 
desisncd to rcducc to a minimum any accumulation of dust. 

5032. Exhaust air from driers shall bc directed to the ouuide, 

504. Fuel Supplies 

5041. Fuel supplies up to the point of connection with the dricr, 
where applicable, shall comply with the following Standards: NFP.4 
No. 30, N a n . - d l e  Liquids Codr; NFPA No. 31, Standardsfor the lnrldla- 
lion of Oil B m i n g  Equipment; VFP.4 No. 54, Standardfor the Inrtdio- 
lion of Gar .4ppliamer and Gas Piping; XFPA No. 58, Storage and 
Handling o/ L:pe/iLd Prlroicum Cues; SFPA No. 70, ;\'aIiond Eirc- 
bical Code. 

505. Heat Producing Dcviccs 

5051. Combustion controls shall comply with provisions as de- 
fined in  NFP.\ ?io. %A, Standardfor OUCN and Furnacrs. 

5052. GAS FIRE DEVICE$. All gas-fired heat producing devica 
shall be of an approved type. Heat producing devices usins LP- 
Gas and using vaporizer burners shall comply with construction 
and conuol rquircmenu as spccificd in NFP.4 No. 58, Slandmd 
for the Stmage -74 Handling of Liquejrd Prtrolrum Carer. 

5053. Gas burners and associated mixing equipment shall be 
suitable for &.e wrvice intended as follows: 

(a) For BTL' content of gas used. 
(b) For cxrar ine pressures furnished. 
(c) Capable of maintaining flame stability throughout turn- 

down range. 
(d) DesipxJ to permit use of required safety interlock. 
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' 5054. Pilots shall be of an approved type: Under conditions 
where reliability of direct electriul ignition of the main burner($ 
u questionable, flame-type pilot ignition shall be w d .  

5055. Purge cyde shall accomplish a t  least four complete changes 
of a u  in all areas of the drier. 

5056. OL-FIRED DEVICES. All typcr of heating devices that use 
liquid fuels shall be of an approved type. 

50561. Design of the combustidn chamber shall be such that 
combustion of the air-oil mixture will be completed within the 
chamber throughout the turndown range af the control equipment. 

50562. Pilots shall be of an approved typc. Under conditions 
where reliability of direct electrical ignition of the main burner($ 
is questionable, flame-type pilot ignition shall be used. 

50563. Oil shall not be delivered to the burner by gravity. 

5057. HEAT TRANSFER DRIERS. All types of heat uansfer de- 
vices chat usc heat transfer media such as steam, air or vapors of 
other media, some of which are combustible, shall comply with 
the following requiremenu: 

(a) Relief valves shall be provided where necessary and re- 
lief valves on system employing combustible Liquids shall be vented 
to the outside. 

(b) Enclosures foi heat exchangem shall be of noncombustible 
conrauction with a c c m  openings for maintenance and cleaning. 

(c) Heat exchangers shall not be located or arranged in such 
a manner that combustible dusts are likely to accumulate on the 
coils, fins or other heated surfaccs. 

506. Control Equipment 

5061. Conaol equipment shall be of such construction and dc- 
~ g n  and so arranged that required condition of safety for the o p  
-tion of the heat-producing device, the drier,.and the ventilation 
quipment  used, will be maintained. In  addition to combustioo 
and ignition control there shall be provided automatic means for 
shutting down the drier and its auxiliary equipment in the event 
Of a fire or the development of excessive heat within the drier. 

5062. All control equipment shaU be nonrecycling or shall ac- 
complish a nonrecycling shutdown and require a manual r e t  be- 
fOrC the drier can be again placed in operation following a d e t y  
control shutdown. 
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5063. ,A maximum temperature thermostat shall be locatcd be- 

5064. Driers shall have a thcrmostar to control induced air 

CRAIS ELEVATORS ASO BULK HAXDLING 

tween the heat-producing devicc and the dricr. 

tcmpeaturc inside drfing compartment. 

5065. Dricn from which thc  dricd product moves automatically 
from the drier to the storage building shall have a maximum tern. 
peraturc limit switch located in thc exhaust air stream. Dricn in 
which the dried product moves manually should have onc or more 
maximum rcmperaturc limit switchs locatcd in  ihe exhaust air 
sncam. The operation of thcsc connols shall: 

(a) Shut off a11 heat being supplied to the drier and shall 
stop the movemcnt of air rhroush the drier. 

Nom: Dncn ifi which the producr king deed k io air surpcnGm >hall 
bc ncrnpt fmm rhe rcquirrmcnr of rropping thc movement of dI air. 

(b) Interrupt thc flow of the product into and away from the 

(c) Sound.an audible alarm. 
dricr. 

5066. A control device of suitablc design shail be provided which 
will CUI off all heat being supplied to the drier should the move- 
ment of air through thc drier be stopped. A device which measurcs 
air flow shall be used. Drum or rorary driers which do  not employ 
air flow are exempt from this requirement. 

507. Operation of Drier 

5071. Extraneous material which contributes to the hazard of 
the drying operation shall be removed from the product by an a p  
proved mcthod, prior to entericg the dricr. 

5072. Extraneous material from the product shall be immedi- 
ately removed from the vicinity o i  any building except i t  may be 
stored in a spccially built structure. 

5073. Periodic inspections of the drier interior shall be madc 
and thc unit cleaned as necessary. Driers processing material con- 
taining vcgctable oils shall have the accumulation of oil film R. 
moved a t  frequent intervals to prevent the formation of an ad- 
hesive or combustible surface. 

5074. Thc entire unit including the drier and burner shall bc 
carefully inspected acd a test shall be made to assure proper o p  
ca t ion  of the equipment and its controls, prior to each drying 
season. 
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5075. Manufacturers shall furnish operating instsuctions which 
will spcufically indicate d e  operating and processing limitations 
lor each drier. 
5076. Operating persoand shall k fully insrmcted in the safe 

operation of the drier. 
5077. Drier shall be monitored while in operation. 

'508. Fire ExtingUishing Equipment 
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CHAPTER 6. DUST CONTROL 

601. Dust Collection 

6011. Dust shall be collected a t  all dust producing points within 

6012. All elevator boots shall be provided with air axpiration. 

6013. .4utomatic wales shall be provided with enclosurcs or 

6014. Scale hoppen shall be enclosed at the top and air aspira- 

6015. All belt loaders shall be provided with air aspiration. 

6016. Air aspiration shall bc provided on all belt discharges, 
nippers, dishbutor  heads, and at  the end of all belts. 

6017. All machinery such as cleaners, walpcn and s i d a r  de- 
vices not designed to be dust tight shall be provided with air aspira- 
tion. 

602  Dust CoUecting System 

6021. The entire dust collecting system shall conform to NFP.4 
No. 91, Standard for thr Instailation of Blown and Exhaust S y t ~ .  

6022. .411 component paru  of the dust collection system located 
inside the elevator structure shall be of noncombustible material. 

6023. Dust collectors shall be located outside of buildinks or in 
a noncombustible room outside the grain storage and handling 
structure. Such building or r m m  shall comply with d l  provisions 
set forth in NFPA No. 66, Standardfor Prnumatic Conucy'ng Sjstcmsfor 
Handling Fccd, Flour, Grain and o t h n  .4gn'mltuml Dub.  

6024. The dust liberated by car or rmck unloading, and espe- 
cially where car dumpers a m  used shall bc controlled by enclosing 
as much of the top of the track happen as possible by ~pplying 
positive air aspiration to such enclosurcs. 

6025. Dust bins shall be of noncombustible construction, de- 
tached from other buildings, equipped with a normally closed 
fire stop in connecting ducu  and provided with suitable fire dc- 
tecdon and extinguishing devices. 

the processing facilities. 

dust hoods and air aspiration. 

tion provided at both the top and discharge. 

i 

111-19 



BOUSEKEEPINC, ELECTRICAL, FIRE PROTECTION 6 1 5 1 9  

CHAPTER 7. HOUSEKEEPING 

701. Good Housekeeping 

7011. Good housekeeping and dean  premixs are the fint es- 
sentials for elimination of dust explosion hazards, consequently 
thu standard is not intended to lesxn in any way the responsibility 
of the owner or operator in this respect. I t  should also be em- 
phasized that any potential fire cause may produce a dust explosion. 

'702 Removal of Static Dust 

1 0 2 1 .  Dust on floors, ledges, girders, machinery, spouting and 
other surfaces, including all galleries and tunnels shall be removed 
concurrently with operations to prevent accumulation of such dust. 

7022. Spills. and chokes shall be dcaned up  without delay. 

7023. The use of compressed air or other means to blow dust 
from ledges, walls, and other areas which will create a dust explosion 
hazard shall not be permitted unlas all machincry in the area has 
k t n  shut down and all sources of ignition removed. 

CHAPTER 8. ELECTRICAL 

801. Wiring and Equipment 

8011. Electrical equipment shall conform with the provisions of 
ArticIerr 500 and 502 of NFPA No. 70, Nafional Elcrfrical Code or the 
Candim EIectricd Codc, as applicable. 

CHAPTER 9. FIRE PROTECTION 

'901. F i e  Protection 

9011. PORTABLE FIRE EXTINGUISHERS. Portable fire extingukhen 
shall be provided throughout all buildings in accordance with 
NFPA No. 10, fns:allafion o j  Porfublc Fire Exf inguuhs ,  with par- 
ticular rcfercncc to requirements for the protection of Clau C 
(elecuical) hazards. 
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10. MISCELLANEOUS 

1001. Heating 

10011. Hating shall be steam or hot water from a boiler in an 
approved location, or from elccPic hot water radiaton of a type 
approved for Class I1 locations. Steam p i p s  exposed to dust ac- 
cumulations shall be protected by suitable insulation having con- 
tinuous nonporous covering or skin of adequate thickness to keep 
the surface temperature bclow 160" F. 

1002 Protection Against Sparks 

10021. All openings la than 50 feet above ground, in exterior 
walls on uack or dock side, shall be protected agaimt sparks, by 
rcmns. 

'1003. Fumigation 

10031. Procusu and chemicals for fumigation shall be in ac- 
cordance with the requirements of NFPA No. 57, Slmdmd fm 
Fumigation. 

1004. Smoking 

10041. Smoking shall be prohibited except in designated areas. 

1005. Waste Cans 

10051. Approved containers shall be provided, all oily waste 
and other rubbish deposited therein, and emptied daily. 

1006. O i l s  

10061. Main storage of lubricating oil, grease and other flam- 
mable liquids shall be in a detached location. Storage of lubri- 
caring oil and greaw in the elevator shall be limited to a maximum 
of five barrels and shall be in a separate room of noncombustible 
consuuction. 

*1007. Miscellaneous Storage .' 

the provisions of NFPA No. 490,~~lOrage - ., of Amnynium.Niirarc. 
10071. Storage of ammonium, nitrate shall be in accordance with 

. f ,  

. .  
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1008. Lightning Protection 

accordance with NFPA No. 78, Li&nins Profatinn Ccde. 
10081. Lightning protection, if provided, shall bc installed in 

1009. static Elechitity 

10091. Static elmaicity shall be rcmovcd from such macbinw 
or equipment as accumulate a charge, by permanent ground wires, 
and from belts by groundcd metal combs or other effective mearu. 
Grounds shall be in accordance with the provisions of NFPA 
Xo. 77, Recommnuitd Prwtict on Sfatic Elechicity. 

1010. Welding and Cutting 

10101. Welding and cutting operations are potentially one of thc 
m a t  hazardous operations that m a y  be conducted in v a i n  storagc 
and handling buildings. This is particularly m e  because of the 
combustible dust and other refuse which might bc found io thc 
immediate vicinity whcrc wclding or cutting is carried out (see 
NFPA No. 51B, Standard fw Fire' Prolrctirm in Use of Cutling and 
Wdding P~OCCSJU) . 

10102. Written permission shall be given by the manager or 
superintendent, or other recognized officer, before each welding 
or cutting job u undertakcn. 

10103. All machincry'and dust producing operations from which 
dust may reach the arca or within range of wclding sparks shall be 
shut down prior to the start of thc welding or cutting job and 
remain inopcrativc until the job has been'complctcd and final 
inspection is made. 

10104. Swcep clean and wet down floors and surroundinp, in- 
dudine the floor immediatdy bclow beforc weldin% and cutting job - .~ 
is co&enced. 

10105. AU floors or wall owninas within 35 feet shall be tixhtly 
scaled to prevent p m g c  of*sparL and all combustible ma&d 
which cannot bc rcmovcd from the area shall be protected by 
suitable flamcproof covers or guards. 

10106. If a major welding or cutting job is to be undcnaken, 
and the plant cannot be shut down, special requirements will be 
outlined as required in paragaph 10102. 

10107. IWFECTION ON CowunoN OF Joe. Flying sparks from 
welding arc frequently thrown or fall into placcs where the ma- 
terial smolden for h o w  before bunting into flamc. A careful in- 
spection of all arcas ncar the wcldins scene, including thc floon 
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above and below, shall be made when the job is finished, and 3uch 
areas shall be patrolled for a period long enough to make certain 
that no smoldering fires have developed. 

1011. Powder-Operated Toola 
10111. Gun-hlpe tools using powder or caruidgu for driving 

pcgs or pins into concrete, brick, steel, ctc., shall not be used where 
combustible dust or dust clouds are present. When the use of this 
type of equipment becomes necessary, all dust producins machinery 
in the area shall be shut down, all equipment, floors and walk shall 
be carefully cleaned, and all dust accumulations removed. A 
careful check shall be made to be sure that no cartridge or charga 
are left on the premises where they could enter equipment or be 
accidentally discharged afrer operation of the dust producing or 
handling machinery is resumed. 

'1012 Outside Grain Storage 

'1013. Shovels 

'1014. Grain Temperature Indicators 

*1015. Internal Combustion Engines 

i 
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APPENDIX 

Thir Appendix is M I  a part of this NFP.4 Slnndmd . . . but is in- 
clzdtd for information pMpares ody. 

Mol. General: Grain storage and handling facilities should be 
maintained as separate firc areas from mills or other major process- 
ing installations. 

A102 Interior Surfaces: Surfaces, both horizontal and v c d c d ,  
should be smooth to facilitate cleaning. 

AlO21. Horizontal Surfaces: Inaccessible for adcquate cleaning, 
should be inclined as steeply a possible. 

4105. Stairs and Elevators: M a d i t s  should be enclosed and pr& 
tected as required in 1051 and 1052. 

,4106. Marine Towers Marine towers should be cut off or de- 
cached sufficiently from the elevator to preclude major damage :O 
the elevator from a n  cxplosion occurring. in the tower. 

Movable marine towers should be provided with suitable e q u i p  
ment to ynsc wind vclocitics and automatically set brakes and rail 
damps when wind velccitics exceed 35 miles per hour. 

AM2. Venting of Bins and Tanks: All vents, whcrever practicable, 
should be vcrtical stacks, and should be equipped with a weather 
hood of a that will not permit wind to blow into the vent. 

A2022 Aeration: The use of permanently or temporarily installed 
fans to draw or force unheated air through a silo or tank of p i n  
which is a t  an elevated temperature, should include the following 
principles : 

Temperature indication devices should be inaullcd in bins and 
intcntices for surveillance of grain temperatures. 

When two or more bin$ are manifolded into a common duct for 
the entrance or exit of air, blast gatcs or  equivalcnt shutoffs should 
be provided on cach individual bin duct. 
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Where a positivc pressure fan Pystcm is uxd to forcc air into 
a silo or tank with subsequent frcc air existing a t  the top, suf- 
ficient venting to thc outside should be provided. Where mfficient 
outside venting is not provided, an aspirating fan to the outside 
should be used to prevent dust-laden air from reentering the in- 
terior of the  building. 

A3011. Buildings and S t rnchues  All exterior walls and roofs 
above or bclow the bins or tanks in the workhouse and storaye 
annex sections of the elevator, also the walls of thc bclt gallerics 
and uack sheds and thc roofs of all buildinF or sections of buildings 
where a dust explosion hazard may exist should be desiqxd and 
constructed so as to offer the least posiblc resktancc to explosion 
pressures. 

Explosion relief areas should be evcnly distributed through the 
exterior walls and roof of the room or building whcrc grain dust may 
be present. Thc sizc and shape of volume to be equipped with cx- 
plosion rclicf areas must be considerrd in thc design of the cx- 
plosion relief areas, wall cxplosion relief must be provided to 
avoid devclopmeqt of excessive pressures. 

Large unrestricted areas should bc provided with stops in the 
form of noncombustible partitions with self-dosine doon to limit the 
uavel of the  flame-propagation wave 

All buildings should, insofar as is poniblq be constructed ouf- 
ficientfy above grade level so that all tunnels, bawmcnt beltways or 
other basement work arcas can be provided with the requircd ex- 
ploJion relief areas direct to the outsidc. 

A302. Equipment: Distributors and turn-heads should have the 
maximum amount of explosion rclicf possible. The spout openings 
not in use in the dismbutor or tun-head should bc dosed to pre- 
vent propagation of flame through the idle spouting. 

A401. Elevator Legs: P i6  should be lightcd and should be ac- 
cmiblc. 

Boot sections should be a t  or above the floor lcvcl rather than in 
pits and should bc provided with adequate doors for dcaning out 
the entire boot and inspection of the boot pulley and leg belt. 
Such doors should be equipped with dust-tight coven which can be 
opened without tools. 

Elevator boot sections and the spouts feeding them should be io 
constructed as to minimize the possibility of choking. 
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All elevator legs should be provided with an automatic me- 
chanical or elecuomcchanical device to shut off all driving power 
and sound an alarm in the event of belt slowdown or a separation 
of the leg belt. Tributary conveyors (all types) which feed the ele- 
vator leg should be equipped with an interlocking device to auto- 
niatically shut off power simultaneously when power to the ele- 
vator leg is interrupted. 

A403. Processing ,Machinery: AI processing machinery should 
be of noncombustible materials. 

A.1031. All grain processing machinery should be mounted at 
least 8 inches above the floor to allow access for cleanup, unless 
such machinery is constructed with a tight basc preventing grain 
from reaching inaccessible places beneath the machine. 

A.1032. Tramp Metal Removal: Grain and dry ingredient re- 
ceiving facilities should be equipped with permanent magnets, ap- 
proved electromagnets or specific gravity-type separators to prc- 
vent the e n q ' o f  a a m p  metal into grain handling or processing 
machinery. Such devices should be installed on conveyors or spout- 
ing handling grain from truck dump hoppers, rail car hoppers 
barge unloading and ship unloading systems prior to the envy of 
the grain into subsequent conveying, elevating, or processing ma- 
chinery. 

A 4 0 4  Clutches and Drive Belts: When drive assemblies must 
necessarily involve the use of belts (V-belts or flat belts), such belts 
should be of approved static-conduction type. 

h407. Spouts and  Throw of Grain: Throwing of grain in the 
open for considerable distances (not confined to spourr) should not 
be permitted, except where absolutely necessary in open or semi- 
confined spaces as in the case of barge loading, ship loading, or rail 
car loading or in large bulk grain storage areas. 

Spouts introducing grain into tanks, bins or garnen should be 
designed and installed in such a manner that the grain mcam will 
not strike the wall of the bin, to avoid the possibility of generating 
sparks with entrained mrnp  iron. 

Space Under Conveyors: A t  least 8 inches of clear space should 
be provided between return rollers supporting conveyor belts and 
the floor, to provide suflicient accm for cleaning. 

Nonchoking of Elevator Legs: ,411 spouts, garners, bins, etc. 
should be designed to handle the full rated capactiy of the largest 
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Jevator leg feeding thcm. Such receptaclcs should have automatic 
overflow systems or be equippcd with approved high-lcvcl visual or 
audible indicating devices. 

A5030. Location of Driers: Driers and rclared~equipment indud- 
ing fuel lines and fuel storage should be located with due regard to 
the possibility of fire resulting from ovcrhcating or fmm the acapc  
of fuel gas or oil and the possibility of injury to persons or damage to 
the containing building. 

Provisions should bc made for safe removal of overheatcd prcductn 
from the building. 

Sclf-contained dricn and d a t c d  equipment, including fuel lines 
and fuel storage should be located with duc regard to thc possibility 
of fire resulting from ovcrheating or from h e  scape  of fud gas or 
oil and the possibility of injury to persons or darnagc to adjaccnt 
buildings or structures. Driers should be separated fmm other 
s v u c ~ r c s ,  including other drien, by approved fire walls without 
openings, other than openings for spouts or conveyon, or separated 
by clcar space as follows: 

(a) By 5 feet of dear spacc where exposed structura have 
masonry walls with openings, provided such openings arc protected 
by approved fire doors 

(b) By 10 fect of dear space where exposed suuctura  have 
masonry walls with unprotected openings, or arc of noncombustible 
construcuon. 

(c) By 15 feet of dear  spacc where exposed suuctures arc of 
frame, frame ironclad or othcr types of combustible construction. 

,4508. Fire Extinguishing Equipment 

Fixed Installation. Driers should be provided with permanently 
installed means of extinguishing fires within drier enclosures. The 
nature and extent of the protcction rcquircd will depend upon the 
construction and arrangements of the drier and, its cnclosing struc- 
ture, if any, and rhc product bcing processed. 

It is recommendcd that one of thc following means be cmploycd 
for applying water on a fire within thc drying enclosure. They arc 
listed in order of their value 

(1) Fixed water spray devica or sprinklers supplied by an adc- 
quare sourcc. (SCC NFP.4 No. 15, Warn Spray Fiird Sysfnnsfm Fire 
Profecfion, and NFPA No. 15, Slandmdfor thr Imfah t ion  of Sp&fn 
SySfrmS.) 
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(2) One- and one-half-inch hose of sufficient length to reach all 
accm openings on the drier, supplied by a 2-inch or larger water 
pipe, and adequate source. (See NFPA No. 14, Sfandardfor fhc In- 
milatian of S f d p $ e  and Host Systems.) 

(3) Small diameter hose of sufficient length supplied from do- 
muac f~urce, when more adequate supply is not available. 

Nore: D L r c r - k d  mtary drien which may be damaged i n t m d l y  by 
ap l iadon of water should bc pmvidcd with porta or orha meam which d permit the injmdon of carbon dioxide or 5mam. 

Portable Fire Appliances. O n e  or more portable extinguishers 
approved for use on Clas  h fires should be provided for use within 
or in the vicinity of the driei enclosure, and one or more approved 
extinguishers having a rating of 8-B:C or better shall be provided 
for dectrical fires (See NFPA No. 10, S f d a r d j m  fhc htaf lnf ion 
of Pmtable Fire Extinpishmt.) I 

A102 Removal of Static Dust. Push brooms of hair or soft fiber 
&odd be used a s  they will throw I c u  dust into suspension than ordi- 
nary brooms, and are better adapted to sweeping under belts and 
other machinery. 

A1021. Vacuum Sweeping Apparatus. Installation of approved 
permanent, semipermanent portable vacuum cleaning systems 
should be provided for removal and collection of normal static dust 

When floor sweeps are provided, air velocity through such floor 
?weeps shall be sufficient to pick up and carry such dust deposits 
lnduding incidental kernels of whole grain which may be present. 

A901. Fire Protection 

Automatic Spnnlders. An approved system of automatic sprin- 
lden shouId be provided for the protection of all areas containing 
cornbusuble materials (other than grain). For p i n  risks located 
m area with inadequate water supplies for a standard system 
of automatic ~ p r i n k l e ~ ,  the imtallation of sprinklers in elevator 
cupolas and other areas containing combustible materials supplied 
by a dry standpipe with outside fire department connection should 
be provided. 

For prompt detection of f i r q  either a 
watchman, an automatic fire detection system or sprinkler water 
Row and iupcrvisory system should be provided. If  guard service 
is provided, routinq, the recording apparatus, etc., should be as 
recommended in NFPA No. 601, Rtcommendationr for Guard Snoices 

depoSilS. 

Supervisory SCM'CCS. 
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in Firc Lou F'rmoYion. Automatic fire dctcction systems to actuatc 
local alarm or other suitable arrangement for automatically notify. 
ing fire dcpamncnt in cvcnt of fire should be plovided in accordance 
with the provision of NFPA No. 72A, Locd Plofccfiuc Signoling Syr- 
trmr or NFPA No. 72C, R m r o r c  Slation Prolcclior S i p d i n s  Sytm. 

Standpipe system should be installed Standpipe and Hose. 
to protect all areas containing combustible materials as provided : 
in NFPA No. 14, Stondpipr ond Hose Sjstenu. Onc- and one-half-inch i 

hose and combination fog and straight sucam nozzles should be used. 

Either public or privav fire hydrants supplied by Hydrants. 
adequate water system should be provided for firc fighting use. 

Explosion Suppression. Approved explosion protection system 
designed for instantaneow detection and suppression of impending 
explosions are available for use in confincd areas such as bins, tanks, 
dust collectors, etc. U x  of such devices should be considered in 
unusually. hazardous areas where other means of hazard control 
are not suitable. Such devices should be in accordance with NFPA 
No. 69, Explosion Prmmfion System. 

Fire Fighting Operations. Fire Department or hose s u c a m  
should bc used with grcat care in grain devaton and other grain 
handling risks, as h o x  streams cardssly uscd may dispcrse static 
dusq cause structural damagc to bins, or lead to quality deterioration 
of grain 

A1003. Fumigation. Because of toxicity and possible fire hazard, 
fumigants should bc stored in a detached building used for no other 
Purpow. 

A1007. M s c d a n c o u s  Storage. There should be no storagc of 
sacks, sacked p i n ,  screenings, combustible merchandise, matcrials, 
unused machinery, parts and supplies within handling and grain 
storage buildings 

A1012. Outside Grain Storage. Care should be exercised in K- 
lcction of outside bulk storage a r e a  to avoid cxposure from ad- 
joining structures. 

Tarpadm used for covering grain should be flame-resistant 
mated. Plastic sheeting used for thc purpose should be of slow- 
burning or self-extinpishing type. 
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A1013. Shovels. Hand shovels used in shoveling of grain, dust and 
other r c f u x  on concrete or steel bin bottom, Boors, etc., should be 
made of nonsparking materials. 

A1011 GrJin Temperature Indicators. An approved installation 
of grain temperature indicators should be installed in all grain 
storage facilities. The number and location of detectors should be 
io accordance with manufacturers’ specifications. Control and re- 
cording equipment shall be installed in accordance with NFPA 
No. 70, N&-od Eltctrica: Coda. 

N O 1 5  Internal Combustion Engines. Grain handling equip 
mcnt using internal combustion engines, except those labeled for 
Class 11, Division 1, Hazardous Locations, should not be used inside 
any gnin handling or storage plant. 
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