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I 1.0 SUMMARY 

1.1 PROPOSED STANDARDS 

The proposed standards would limit atmospheric lead emissions from 

new, modified, or reconstructed facilities at any lead-acid battery 

manufacturing plant which has a production capacity equal t o  or greater 

than 500 batteries per day (bpd). 

by the standards, and the proposed emission limits for these facilities 

are 1 i sted bel ow: 

The facilities which would be affected 

Facility 

Lead-ox i de 
production 

Grid casting 
Paste mixinq 

Lead Emission Limit 

5.0 mg/kg3 (0.010 lb/ton) 
0.05 mg/m3 (0.00002 gr/dscf) 
1 .OO ms/m, (0.00044 qr/dscf) 

Three-procegs 1 .OO mg/mi  (0.00044 Grjdscfj 
Lead reclamation 2.00 mg/m (0.00088 gr/dscf) 
Other lead-emit- 
ting operations 1.00 mg/m3 (0.00044 gr/dscf) 

The emission limit for lead-oxide manufacture is expressed in terms of 

lead missions per kilogram of lead processed, while those for other 

facilities are expressed in terms of lead concentrations in exhaust air. 

In addition, 0 percent opacity standard is proposed for emissions from 

any of these affected facilities. 

continuous monitoring of the pressure drop across the control system, to help 

insure proper operation o f  the system. 

determine compliance with the proposed standards. 

The proposed standards would also require 

Performance tests would be required to 

A new reference method, Method 

1-1 



I 
12, would be used to measure the amount of lead in exhaust gases, and Method 

9 would be used to measure opacity. 

during all tests. 

I 
1 

1 

Process monitoring would be required 
I 

i 
The Administrator considered setting standards of performance for the 

lead-acid battery manufacturing industry which would limit sulfuric acid mist 

emissions, as well as atmospheric lead emissions. Thus, the emission control 

alternatives discussed in this Document include the use of mist eliminators 

to control acid mist emissions from dry formation operations. 

mist standards are not being proposed at this time, however. 

1.2 SUMMARY OF ENVIRONMENTAL, ENERGY, AND ECONOMIC IMPACTS 

Sulfuric acid 

New, modified and reconstructed facilities coming on-line over the next 

five years will emit about 95 Mg (104 tons) of lead to the atmosphere in the 

fifth year, if their emissions are controlled only to the extent required by 

State particulate regulations. At some existing plants, emissions are controlled 

to a greater extent than state particulate regulations require. 

might be continued at new plants in the absence of the proposed standards of 

performance. The proposed standards would reduce potential lead emissions 

from facilities coming on-line during the next five years to about 2.8 Mg 

(3.1 tons) in the fifth year. This is approximately 97 percent lower than 

the emission level which would be allowed under state particulate regulations. 

The proposed standards would also result in decreased nonlead particulate 

emissions from new plants, since equipment installed for the purpose of 

controlling lead-bearing particulate emissions, would also control nonlead- 

bearing particulate emissions. 

This practice 

The results of dispersion modeling calculations indicate that the 
3 ambient atmospheric lead standard of 1.5 ug/m (averaged over a calendar 

\ 
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quarter) will be met a t  plants compl-ing with the proposed standards. 

This i s  an important consideration, s ince most lead-acid bat tery plants 

a re  located in urban areas .  Results of EPA dispersion modeling calculations 

indicate  tha t  the ambient lead standard will not be met in the neighborhoods 

of plants control l ing emissions only t o  the extent required by exis t ing 

state regulations.  

The impact of the  proposed standards on the wastewater and so l id  

waste emissions of a lead-acid battery plant  would depend on the technique 

used by tha t  plant  t o  comply with the proposed standards. 

demonstrated system fo r  reduction of lead emissions i s  the use of fabr ic  

f i l t e r s .  High energy impingement scrubbers could also be used, b u t  

would have higher energy requirements and operating costs  than fabr ic  f i l t e r s .  

A t  plants u s i n g  impingement scrubbing t o  control emissions, lead-bearing 

wastewater would be generated. 

plant wastewater pr ior  t o  being disposed from the plant.  The fract ional  

increase in the  lead content of wastewater discharged from a plant u s i n g  

impingement scrubbing t o  control a l l  atmospheric lead emissions except 

those from the three-process and lead oxide production f a c i l i t i e s  would be 

about 4.5 percent. A t  plants using fabr ic  f i l t r a t i o n  t o  comply with the 

proposed standards, the captured pol lutant  would be reclaimed, and there  

would be no increase in wastewater or so l id  waste emissions due t o  the 

proposed standards. 

The best 

This would be t reated along with other 

The energy needed to  operate control equipment required t o  meet the 

proposed standards a t  a new plant would be approximately 2 percent of the 

to t a l  energy needed to  run the plant.  

resul t ing from the application of the proposed standards t o  the battery 

The  incremental energy demand 
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manufacturing f a c i l i t i e s  expected t o  come on-line over the next f i ve  years 

would be about 2.8 Gigawatt hours o f  e l e c t r i c i t y  i n  the f i f t h  year. Approximately 

4.8 thousand bar re l s  of o i l  would be required t o  generate t h i s  e l e c t r i c i t y .  

The capi ta l  cost  of the in s t a l l i ng  emission control equipment necessary 

t o  meet the proposed standards on a l l  new f a c i l i t i e s  coming on-line nationwide 

d u r i n g  the f i r s t  five years of the standards would be approximately $8.6 

mill ion.  

year of the proposed standards would be about $4 million. 

The to t a l  annualized cost of operating this  equipment i n  the  f i f t h  

These costs  and energy and environmental impacts a re  considered reasonable, 

and a r e  not expected to  prevent or  hinder expansion of the lead-acid battery 

manufacturing industry. 

capaci t ies  larger  than or  equal t o  500 bpd, the  costs  a t t r i bu tab le  t o  the 

proposed standards could be passed on w i t h  l i t t l e  e f f e c t  on sales .  

Economic analysis indicates  t h a t ,  f o r  plants  w i t h  

The 

average incremental cost  associated with the proposed standard would be about 

30& per battery.  This i s  about 1.6 percent of the wholesale pr ice  of a 

battery.  
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2. INTRODUCTION 

Standards of Performance are  oroposed following a detai led invest igat ion 

o f  a i r  pollution control methods ava i lab le  t o  the affected industry and the 

imoact of t h e i r  costs  on the industry. 

information obtained from such a study. 

de ta i l  the background and basis of the pronosed standards and t o  f a c i l i t a t e  

analysis of the orooosed standards by in te res ted  oersons, including those 

who may not  be famil iar  with the many technical aspects of the  industry.  

To obtain additional copies of t h i s  document o r  the Federal Register not ice  

of nrooosed standards,  wri te  t o  EPA Library (MD-35), Research Triangle Pa rk ,  

North Carolina 2771 1. 

Information: 

orderinq. 

This document summarizes the 

I t  s ourpose i s  t o  explain in 

Sneci fy  "Lead-Aci d Battery Manufacturing, Background 

Pronosed Standards ," document number EPA 450/3-79-028a when 

2 .1  AUTI!DRITY FOR THE STANDARDS 

Standards of oerformance f o r  new s ta t ionary  sources a re  es tabl ished 

under sect ion 111 o f  the Clean Air Act (42 U.S.C. 7411) ,  as amended, 

hereaf ter  referred t o  as the Act. Section 111 d i rec ts  the Administrator 

t o  es tab l i sh  standards of performance f o r  any category of new s ta t ionary  

source of a i r  pol lut ion which 'I. . . causes or  contributes s ign i f i can t ly  

to ,  a i r  pol lut ion which may reasonably be ant ic ioated t o  endanger oublic 

health or  welfare." 
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The Act  requ i res  t h a t  standards o f  oerformance f o r  s t a t i o n a r y  

sources r e f l e c t ,  'I. . . t h e  degree o f  emission l i m i t a t i o n  achievable 

through the a o o l i c a t i o n  o f  the bes t  techno log ica l  system o f  continuous 

emission reduc t i on  . . . the Admin is t ra to r  determines has been 

adequately demonstrated." The Act  a l s o  provides t h a t  the  cos t  

o f  achiev ing the  necessary emission reduc t ion ,  the nona i r  q u a l i t y  h e a l t h  

and environmental imgacts and t h e  energy requirements a l l  be taken i n t o  

account i n  e s t a b l i s h i n g  standards o f  performance. 

on l y  t o  s t a t i o n a r y  sources, the cons t ruc t i on  o r  m o d i f i c a t i o n  o f  which 

comnences a f t e r  regu la t i ons  are Droposed by o u b l i c a t i o n  i n  t h e  Federal 

Reai s t e r .  

The standards aooly  

The 1977 amendments t o  the Act  a l t e r e d  o r  added numerous Drov is ions  

which aooly  t o  the  process o f  e s t a b l i s h i n g  standards o f  performance. 

1. EPA i s  requ i red  t o  l i s t  the  ca tegor ies  o f  major s t a t i o n a r y  

sources which have n o t  a l ready been l i s t e d  and regu la ted  under standards 

o f  oerformance. 

on the  f o l l o w i n g  schedule: 

Regulat ions must be promulgated f o r  these new categor ies 

25 oercent  o f  t h e  l i s t e d  ca tegor ies  by August 7, 1980 

75 percent  o f  thc: l i s t e e  ca tegor ies  by August 7, 1981 

100 percent o f  t h e  l i s t e d  ca tegor ies  by August 7, 1982 

A governor o f  a S ta te  may aoDly t o  t h e  Admin is t ra to r  t o  add a category 

which i s  n o t  on the  l i s t  o r  may apply  t o  the  Admin is t ra to r  t o  have a 

standard o f  oerformance revised. 

2. EPA i s  requ i red  t o  review t h e  standards o f  oerformance every 

four years, and i f  aooroor ia te ,  r e v i s e  them. 
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, 
3.  EPA i s  authorized t o  oromulgate a design, equipment, work 

oract ice ,  or operational standard when an em'ssion standard i s  not 

feasible .  

4. The term "standards of performance" i s  redefined and a new term 

"technological system of continuous emission reduction" i s  defined. The 

new def in i t ions  c l a r i f y  t h a t  the control system must be continuous'and 

may include a low-polluting or  non-polluting process o r  operation. 

5. The time between the oroposal and promulgation o f  a standard 

under sect ion 111 o f  the Act may be extended t o  s ix  months. 

Standards of performance, by themselves, do n o t  guarantee protection 

of health or  welfare because they are not designed t o  achieve any spec i f i c  

a i r  qua l i ty  levels .  

emission l imitat ion achievable through aool icat ion of the best adequately 

demonstrated technological system of continuous emission reduction, 

taking i n t o  consideration the cos t  of achieving such emission reduction, 

any nonai r qual i ty  health and  environmental empact and energy requirements. 

Rather, they are designed t o  r e f l e c t  the degree of 

Congress had several  reasons fo r  including these requi renents. 

F i r s t ,  standards w i t h  a degree of uniformity are  needed t o  avoid s i tua t ions  

where some Sta tes  may a t t r a c t  industr ies  by relaxing standards r e l a t ive  

t o  other  States.  Second, stringent standards enhance the potent ia l  f o r  

long term growth .  

cost  savings by avoiding the need f o r  more expensive r e t r o f i t t i n g  when 

pollution ce i l ings  may be reduced in the fu ture .  Fourth, cer ta in  types 

of s t a n d a r d s  fo r  coal burning sources can adversely a f f ec t  the coal 

market by driving up  the pr ice  of low-sulfur coal or e f fec t ive ly  

Third, stringent standards may help achieve long-term 

2-3  



exc lud ing  c e r t a i n  coals  from the reserve base because t h e i r  unt reated 

o o l l u t i o n  p o t e n t i a l s  a re  high. 

oerformance standards con t r i bu te  t o  these oroblems. F i f t h ,  the  standard- 

s e t t i n g  orocess should c rea te  i ncen t i ves  f o r  improved technology. 

Congress does n o t  i n t e n d  t h a t  new source 

Promulgation o f  standards o f  oerformance does n o t  orevent  S ta te  o r  

l o c a l  agencies from adoot ing more s t r i n g e n t  emission l i m i t a t i o n s  f o r  the  

same sources. States are f r e e  under s e c t i o n  116 o f  the  Act  t o  e s t a b l i s h  

even more s t r i n g e n t  emission l i m i t s  than those es tab l i shed  under sec t i on  

111 o r  those necessary t o  a t t a i n  o r  ma in ta in  the n a t i o n a l  ambient a i r  

q u a l i t y  standards (NAAQS) under sec t i on  110. 

some cases be sub jec t  t o  l i m i t a t i o n s  more s t r i n g e n t  than standards o f  

performance under sec t i on  11 1, and orospec t i  ve owners and ooerators o f  

new sources should be aware o f  t h i s  p o s s i b i l i t y  i n  p lann ing  f o r  such 

f a c i  1 i t i e s .  

Thus, new sources may i n  

A s i m i l a r  s i t u a t i o n  may a r i s e  when a major e m i t t i n g  f a c i l i t y  i s  t o  

be const ructed i n  a geograohic area which f a l l s  under the orevent ion o f  

s i g n i f i c a n t  d e t e r i o r a t i o n  o f  a i r  q u a l i t y  o rov is ions  o f  Pa r t  C o f  the  

Act. 

f a c i l i t i e s  t o  be const ructed i n  such areas are t o  be sub jec t  t o  bes t  

a v a i l a b l e  c o n t r o l  technology. The term "best a v a i l a b l e  c o n t r o l  tech- 

no logy"  (BACT), as de f ined i n  the  Act, means ". . . an emission l i m i t a t i o n  

based on the  maximum degree o f  reduc t i on  o f  each o o l l u t a n t  sub jec t  t o  

r e g u l a t i o n  under t h i s  Act  em i t ted  from o r  which r e s u l t s  from any major 

e m i t t i n g  f a c i l i t y ,  which the o e r m i t t i n g  a u t h o r i t y ,  on a case-by-case 

basis,  t ak ing  i n t o  account energy, environmental ,  and economic impacts 

and o the r  costs,  determines i s  achievable f o r  such f a c i l i t y  through 

These orov is ions  requ i re ,  among o t h e r  th ings ,  t h a t  major  e m i t t i n g  
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aoolication of production processes and  avai lable  methods, systems, and 

techniques, including fuel cleaning or treatment or  innovative fuel 

combustion techniques fo r  control of each such pol lutant .  

shal l  application of ' be s t  avai lable  control technology' r e s u l t  i n  

emissions o f  any pol lutants  which wil l  exceed the emissions allowed by 

any aoplicable standard established p u r s u a n t  t o  sect ion 111 or  112 of 

t h i s  Act." 

' 

In no event 

A l t h o u g h  standards of performance a re  normally s t ructured in  terms 

of numerical emission l imi t s  where f e a s i b l e ,  a l t e rna t ive  approaches are 

sometimes necessary. 

from a new source may be imoractical or exorbi tant ly  expensive. 

l l l ( h )  provides tha t  the Administrator may oromulgate a design or  

equipment standard i n  those cases where i t  i s  not feas ib le  t o  prescribe 

o r  enforce a standard of performance. 

hydrocarbons from storage vessels f o r  petroleum l iquids  a re  g rea t e s t  

during tank f i l l i n g .  

fo r  shor t  Deriods d u r i n g  f i l l i n g ,  and low concentrations fo r  longer 

periods during s torage,  and the configuration of storage tanks make 

d i r ec t  emission measurement impractical .  

aDproach t o  standards of performance f o r  s ta rage  vessels has been 

equipment speci f i c a t i  on. 

In some cases physical measurement o f  emissions 

Section 

For example, emissions of 

The nature of the emissions, h i g h  concentrations 

Therefore, a more orac t ica l  

In addi t ion,  sect ion l l l ( j )  authorizes the Administrator to  grant 

waivers of comoliance t o  permit a source t o  use innovative continuous 

emission control technology. 

must f ind:  

greater  emission reductions t h a n  the standards require ,  o r  an equivalent 

reduction a t  lower economic energy o r  environmental cost ;  ( 2 )  the oroposed 

In order t o  g r a n t  the waiver, the Administrator 

( 1 )  a substant ia l  l ikelihood t h a t  the technology will  oroduce 
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system has n o t  been adequately demonstrated; ( 3 )  the  technology w i l l  n o t  

cause o r  c o n t r i b u t e  t o  an unreasonable r i s k  t o  the  p u b l i c  hea l th ,  , 

we l fa re  o r  sa fe ty ;  ( 4 )  the  governor o f  the Sta te  where the source i s  

l oca ted  consents; and t h a t ,  (5) the waiver w i l l  n o t  prevent the 

a t t t a inmen t  o r  maintenance o f  any ambient standard. 

a t tached t o  assure the  source w i l l  n o t  orevent  a t ta inment  o f  any NAAQS. 

Any such c o n d i t i o n  w i l l  have the fo rce  o f  a oerformance standard. 

F i n a l l y ,  waivers have d e f i n i t e  end dates and may be terminated e a r l i e r  

i f  t h e  cond i t i ons  are  n o t  met o r  i f  the system f a i l s  t o  Derform as 

exoected. 

meet the  standards, w i t h  a mandatory progress schedule. 

A waiver  may have cond i t ions  

I n  such a case, the  source may be g iven up t o  th ree  years t o  

2.2 SELECTION OF CATEGORIES OF STATIONARY SOURCES 

Sect ion 111 o f  t h e  Act  d i r e c t s  the  Adminst rator  t o  l i s t  categor ies 

o f  s t a t i o n a r y  sources which have n o t  been l i s t e d  before.  The Adminstrator,  

'I. . . s h a l l  i n c l u d e  a category o f  sources i n  such l i s t  i f  i n  h i s  judgement 

i t  causes, o r  con t r i bu tes  s i g n i f i c a n t l y  t o ,  a i r  o o l l u t i o n  which may 

reasonably be a n t i c i p a t e d  t o  endanger p u b l i c  h e a l t h  o r  welfare." 

Prooosal and promulgat ion o f  standards o f  oerformance are t o  f o l l o w  

w h i l e  adher ing t o  t h e  schedule r e f e r r e d  t o  e a r l i e r .  

Since oassage o f  t h e  Clean A i r  Amendments o f  1970, considerable 

a t t e n t i o n  has been g iven t o  the develooment o f  a system f o r  ass ign ing 

p r i o r i t i e s  t o  var ious  source cateqor ies.  

o f  i n t e r e s t  by cons ider ing  the broad s t r a t e g y  o f  the Agency f o r  imolementing 

t h e  Clean A i r  Act. 

a r e  emi t ted  by s t a t i o n a r y  sources. 

p o l l u t a n t s  were then evaluated and ranked by a orocess i n v o l v i n g  such 

The anoroach s o e c i f i e s  areas 

Often, these "areas" are a c t u a l l y  Do l l u tan ts  which 

Source categor ies which emi t  these 

\ 
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fac tors  as ( 1 )  the level of emission control ( i f  any) already required 

by S ta te  regulations;  ( 2 )  estimated levels  of control t h a t  might be 

required from standards of performance f o r  the source category; 

( 3 )  projections of growth and  replacement of ex is t ing  f a c i l i t i e s  for  the 

source category; and ( 4 )  the estimated incremental amount of a i r  pollution 

t h a t  could be prevented, i n  a oreselected future  year ,  by standards of 

performance fo r  the source category. 

performance standards were promulgated o r  a re  under development during 

1977 or  e a r l i e r ,  were selected on these c r i t e r i a .  

Sources fo r  which new source 

The Act amendments of Augus t ,  1977, es tab l i sh  spec i f i c  c r i t e r i a  t o  

be used in determining p r i o r t i e s  f o r  a l l  source categories n o t  y e t  

l i s t e d  by EPA. These are 

1 )  the quantity of a i r  po l lu tan t  emissions which each such category 

will  emit, or  will  be designed t o  emit; 

2 )  the extent  t o  which each such pol lu tan t  may reasonably be 

ant ic ipated t o  endanger public health o r  welfare; and 

3)  the mobility and competitive nature of each such category of 

sources and the consequent need f o r  nat ional ly  applicable new source 

standards of performance. 

In  some cases,  i t  may not be f eas ib l e  t o  immediately develop a 

standard f o r  a source category with a high o r i o r i t y .  This might happen 

when a program of research is  needed to  develop control techniques or 

because techniques ' f o r  sampling and  measuring emissions may require 

refinement. In the develooing of s tandards,  differences in the time 

required to complete the necessary invest igat ion f o r  d i f f e ren t  source . *  

categories must a l so  be considered. 

time may be necessary i f  numerous pol lutants  must be investigated from a 

For example, subs tan t ia l ly  more 
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s ingle  source category. 

the schedule f o r  completion of a standard may change. 

i n a b l i l i t y  t o  obtain emission da ta  from well-controlled sources i n  time 

t o  pursue the development process i n  a systematic fashion may force a 

change i n  scheduling. 

continue to  be, used to  es tab l i sh  the order i n  which projects a re  

i n i t i a t e d  and resources assigned. 

Further, even l a t e  i n  the development process 

For example, 

Nevertheless, p r i o r i t y  ranking i s ,  and wil l  

After the source category has been chosen, determining the types o f  

f a c i l i t i e s  within the source category t o  which the standard wil l  apply 

must be decided. 

cause a i r  pollution and emissions from some o f  these f a c i l i t i e s  may be 

insignif icant  o r  very expensive t o  control.  

source category and of applicable control technology may show tha t  a i r  

oollution control i s  be t t e r  served by applying standards to the more 

severe pollution sources. 

adequately demonstrated system fo r  control l ing emissions from cer ta in  

f a c i l i t i e s ,  standards often do not apply t o  a l l  f a c i l i t i e s  a t  a source. 

For the same reasons, the standards may not apply t o  a l l  a i r  pol lutants  

emitted. T h u s ,  although a source category may be selected t o  be covered 

by a standard of performance, not a l l  ool lutants  or  f a c i l i t i e s  within 

tha t  source category may be covered by the standards. 

A source category may have several f a c i l i t i e s  t h a t  

Economic s tudies  of the 

For this reason, and because there be no 

2 .3  PROCEDURE FOR OEVELOPMENT OF STANDARDS OF PERFORMANCE 

Standards o f  oerformance must ( 1 )  r e a l i s t i c a l l y  r e f l e c t  best  demon- 

s t r a t ed  control orac t ice ;  ( 2 )  adequately consider the cos t ,  and the 

nonair qual i ty  health and environmental impacts and energy requirements 

of such control ;  ( 3 )  be aoplicable t o  ex i s t ing  sources tha t  a r e  
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I modified or  reconstructed as well as new i n s t a l l a t i o n s ;  and ( 4 )  meet 

these conditions f o r  a l l  var ia t ions of operating conditions being I 

i 
considered anywhere in the country. 

The objective of a orogram fo r  development of standards i s  t o  

ident i fy  the best technological system of continuous emission reduction 

which has been adequately demonstrated. 

section 111 and various court  decisions make c l ea r  t h a t  the Administrator's 

judgement of what i s  adequately demonstrated i s  not l imited t o  systems 

t h a t  are in ac tua l  routine use. 

assessment of control systems which have been adequately demonstrated 

b u t  for which there is  limited ooerational exoerience. In most cases,  

determination of the 'I. . . degree of emission reduction achievable . . ." 
i s  based on r e su l t s  of tests of emissions from well control led ex is t ing  

sources. A t  times, t h i s  has required the invest igat ion and measurement 

of emissions from control systems found in  other indus t r ia l ized  countries 

t h a t  have develooed more e f fec t ive  syztems of control than those avai lable  

in the United States .  

The l eg i s l a t ive  his tory of 

The search may include a technical 

Since the best demonstrated systems of emission reduction may not 

be widespread use, the data base upon which standards a re  developed may 

be smewhat limited. Test data on ex is t ing  well-controlled sources a re  

obvious s t a r t i n g  Doints in developing emission l imi t s  f o r  new sources. 

However, since the control o f  ex is t ing  sources generally reoresent 

r e t r o f i t  technology or was or ig ina l ly  designed t o  meet an exis t ing S ta t e  

or local regulat ion,  new sources may be able t o  meet more s t r ingent  

emission standards. 

before a judgement can be made as t o  the level a t  which the emission 

standard s h c u l d  be set .  

Accordingly, other  information must be considered 
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A process f o r  the development of a standard has  evolved which takes 

i n t o  account the following considerations.  

1. 

2. 

Emissions from ex i s t ing  well-controlled sources as measured. 

Data on emissions from such sources are  assessed with considera- 

t ion  of such fac tors  as :  ( a )  how representat ive the tes ted  source i s  in 

regard t o  feedstock, operation, s i z e ,  age, e t c . ;  ( b )  aqe and maintenance 

of control equipment tested; ( c )  design uncertaint ies  of  control 

equipment being considered; and ( d )  the degree of uncertainty t h a t  new 

sources wil l  be able  t o  achieve s imi l a r  leve ls  of control .  

3. Information from pi l o t  and  orototype i .ns ta l la t ions ,  quarantees 

by vendors of control equipment, unconstructed b u t  contracted oro jec ts ,  

foreign technology, and published l i t e r a t u r e  are  a l so  considered during 

the standard development process. 

sources where "emerging" technology appears t o  be a s ign i f i can t  a1 t e rna t i  ve. 

T h i s  i s  especial ly  important f o r  

4. Where possible ,  standards a re  developed which oermit the use of 

more than one control technique o r  l icensed process. 

5. Where possible,  standards are  developed t o  encourage or permit 

the use of process modifications or  new processes as  a method of control 

r a the r  than "add-on" systems of ' a i r  pol lut ion control .  

6 .  In aporopriate cases,  standards a re  developed t o  permit the use 

of systems capable of control l ing more than one pol lutant .  

a scrubber can remove both gaseous and oa r t i cu la t e  emissions, b u t  an 

e l e c t r o s t a t i c  p rec ip i t a to r  i s  s p e c i f i c  t o  oa r t i cu la t e  matter. 

As an example, 

7 .  Where apnrooriate,  standards f o r  v i s ib le  emissions are  developed 

i n  conjunction with concentration/mass emission standards.  

standard i s  establ ished a t  a level t h a t  wil l  require orooer ooeration 

and maidtenance of the emission control system ins t a l l ed  t o  meet the 

The ooaci t y  
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concentration/mass standard on a day-to-day basis.  

however, i t  i s  n o t  possible t o  develon concentration/mass s t a n d a r d s ,  

such as with fugi t ive  sources o f  emissions. 

opacity standards may be developed t o  l i m i t  emissions. 

I n  some cases ,  

In these cases ,  only 

2 . 4  CONSIDERATION OF COSTS 

Section 317 of the Act requires ,  among other things,  an economic 

imoact assessment w i t h  respect t o  any s t anda rd  of nerformance established 

under section 111 of the Act. The assessment i s  required t o  contain an 

analysis of:  

( 1 )  the costs of compliance w i t h  the regulation and standard 

including the ex ten t  t o  which the cost  of comoliance varies deoending on 

the e f fec t ive  date of the standard or  regulation and  the develonment of 

less expensive or  more e f f i c i e n t  methods of compliance; 

( 2 )  the ootent ia l  in f la t ionary  recessionary e f f ec t s  of the standard 

or regulation; 

( 3 )  the e f f ec t s  on competition of the standard or regulation with 

resoect t o  small business; 

( 4 )  the e f f ec t s  of the standard o r  regulation on consumer cos t ;  

and, 

( 5 )  the e f f ec t s  of the standard or regulation on energy use. 

Section 317 requires tha t  the economic impact assessment be as 

extensive as prac t ib le ,  taking in to  account the time and resources 

avai lable  t o  EPA. 

The economic impact of a oronosed standard upon an industry i s  

usually addressed b o t h  in absolute terms and by comparison with the 

control costs  t h a t  would be incurred as a result  o f  compliance with 

tyoical ex is t ing  S ta te  control regulations.  An incremental approach i s  

taken since both new and ex is t ing  plants would be required t o  comply with 
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Sta te  regu la t i ons  i n  t h e  absence o f  a Federal standard o f  performance. 

This  aporoach requ i res  a d e t a i l e d  ana lys is  o f  the impact uDon the  

i n d u s t r y  r e s u l t i n g  from the  cos t  d i f f e r e n t i a l  t h a t  e x i s t s  between a 

standard o f  oerformance and the t y p i c a l  S ta te  standard. 

The costs  f o r  c o n t r o l  o f  a i r  p o l l u t a n t s  are n o t  the  on ly  costs  

considered. To ta l  environmental costs  f o r  c o n t r o l  o f  water  o o l l u t a n t s  

as w e l l  as a i r  p o l l u t a n t s  are analyzed wherever Dossible.  

A thorough study o f  the  p r o f i t a b i l i t y  and o r i c e - s e t t i n g  mechanisms 

o f  the  i n d u s t r y  i s  essen t ia l  t o  t h e  ana lys is  so t h a t  an accurate es t imate  

o f  p o t e n t i a l  adverse economic imoacts can be made. 

t o  know the c a o i t a l  requirements o laced on Dlants  i n  the absense o f  

Federal standards o f  performance s o  t h a t  t h e  a d d i t i o n a l  c a p i t a l  requirements 

necess i ta ted  by these standards can be p laced i n  the proper  oersoect ive.  

F i n a l l y ,  i t  i s  necessary t o  recognize any c o n s t r a i n t s  on c a p i t a l  a v a i l a b i l i t y  

w i t h i n  an i ndus t r y ,  as t h i s  f a c t o r  a l s o  i n f l uences  t h e  a b i l i t y  o f  new 

Dlants  t o  generate the  c a p i t a l  requ i red  f o r  i n s t a l l a t i o n  o f  a d d i t i o n a l  

c o n t r o l  equioment needed t o  meet the standards o f  Derformance. 

It i s  a l s o  essen t ia l  

2.5 CONSIDERATION OF ENVIRONMENTAL IMPACTS 

Sect ion 102(2)(C) o f  the Nat ional  Environmental P o l i c y  Act  (NEPA) 

o f  1969 requ i res  Federal agencies t o  oreoare d e t a i l e d  environmental 

imoact statements on proDosals f o r  l e g i s l a t i o n  and o the r  major Federal 

ac t ions  s i g n i f i c a n t l y  a f f e c t i n g  the q u a l i t y  o f  the human environment. 

The o b j e c t i v e  o f  NEPA i s  t o  b u i l d  i n t o  t h e  decision-making orocess of 

Federal agencies a c a r e f u l  cons idera t ion  o f  a l l  environmental asoects of 

proposed act ions.  
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I n  a number of legal challenges t o  standards of oerformances f o r  
f 
I various indus t r ies ,  the Federal Courts of  Anoeals have held t h a t  , 

environmental imoact statements need n o t  be orepared by the Aqency for  

proposed actions under section 111 of the Clean Air Act. Essent ia l ly ,  

the Federal Courts of Aopeals have determined t h a t  'I. . . the best  

System of emission reduction, . . . r equ i r e ( s )  the Administrator t o  take 

in to  account counter-productive environmental e f f ec t s  of a proposed 

standard, as well as  economic costs  t o  the industry.  . ." On t h i s  

basis ,  therefore ,  the Courts 'I. . . establ ished a narrow exemption from 

NEPA f o r  EPA determination under section 111." 

In addition t o  these jud ic ia l  determinations, the Energy Supply and 

Environmental Coordination Act (ESECA)  of 1974 (PL-93-319) soec i f ica l ly  

exemoted proposed actions under  the Clean Air Act from NEPA requirements. 

According t o  section 7 ( c ) ( l ) ,  "No action taken under the Clean Air Act 

s h a l l  be deemed a major Federal action s ign i f i can t ly  a f fec t ing  the 

qual i ty  of the human environment within the meanina of  the National 

Environmental Policy Act of 1969." 

The Agency has concluded, however, t h a t  the oreoaration of environmental 

imoact statements could have beneficial  e f f e c t s  on cer ta in  regulatory 

actions.  

1 0 2 ( 2 ) ( C )  of N E P A ,  environmental imoact statements are oreoared f o r  

various regulatory ac t ions ,  inlcuding standards of Derformance developed 

under sect ion 111 of the Act. This voluntary preoaration of environmental 

imoact statements,  however, in no way leqa l ly  subjects the Aqency t o  

NEPA requirements. 

Consequently, while not lega l ly  required t o  do so by sect ion 

To implement t h i s  policy,  a separate  sect ion i s  included in t h i s  

document which i s  devoted solely t o  an analysis  of the potential  environmental 
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impacts associated w i t h  the proposed standards.  

f i c i a l  impacts i n  such areas as  a i r  and water ool lut ion,  increased s o l i d  

waste disposal ,  and increased energy consumption a re  ident i f ied  and 

discussed. 

Both adverse and  bene- 

2.6 IMPACT ON EXISTING SOURCES 

Section 111 of the Act defines a new sources as 'I. . . any s ta t ionary  

source, the construction o r  modification of which i s  commenced . . . " 

a f t e r  the pronosed standards are  published. An existing source becomes 

a new source i f  the source is  modified o r  i s  reconstructed. 

and reconstruction are defined in amendments t o  the general provisions 

of Subpart A of 40 CRF Par t  60 which were oromulgated in the Federal 

Register on December 16, 1975 (40 FR 50416). 

change t o  an ex is t ing  f a c i l i t y  which results in  an increase i n  the 

emission r a t e  of any pol lu tan t  f o r  which a standard applies i s  considered 

a modification. Reconstruction, on the other hand, means the replacement 

of comoonents of an ex is t ing  f a c i l i t y  t o  the extent t h a t  the f ixed 

caDital cos t  exceeds 50 percent of the cost of constructing a comoarable 

e n t i r e l y  new source and t h a t  i t  be technical ly  and economically feas ib le  

t o  meet the aoplicable standards. 

equivalent t o  a new construction. 

Both modification 

Any physical o r  operational 

In such cases ,  reconstruction i s  

Promulgation of a standard of oerformance requires S ta tes  t o  es tab l i sh  

standards of performance f o r  ex is t ing  sources i n  the same industry under 

section l l l ( d )  of the Act i f  the standard for new sources l imi t s  emissions 

of a designated ool lu tan t  ( i . e . ,  a oo l lu tan t  f o r  which a i r  qua l i ty  

c r i t e r i a  have no t  been issued under sec t ion  108 or which has not been 

l i s t e d  as  a hazardous pol lutant  under sect ion 112) .  I f  a S t a t e  does not 
\ 
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ac t ,  EPA must es tab l i sh  such standards. General Drovisions outlining 

procedures f o r  control of exis t ing sources under section l l l ( d )  were 

promulgated on November 17, 1975, as Suboart S of 40 C F R  Part 60 (40 FR 

53340). 

2 . 7  REVISION OF STANDARDS OF PERFORMANCE 

Congress was aware t h a t  the level of  a i r  oollution control achievable 

by any industry may improve w i t h  technological advances. 

section 111 of the Act provides t h a t  the Administrator 'I. . . s h a l l ,  a t  

l e a s t  every four years ,  review and, i f  aporopriate,  revise . . ." the 

standards. Revisions a re  made t o  assure t h a t  the standards continue t o  

r e f l e c t  the best  systems t h a t  become avai lable  in  the future.  

revisions wi l l  no t  be ret roact ive b u t  wi l l  apply t o  s ta t ionary sources 

constructed o r  modified a f t e r  the proposal o f  the revised standards. 

Accordingly, 

Such 

I 
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3.0 THE LEAD-ACID BATTERY INDUSTRY 

3.1 GENERAL 

The l a rges t  s ing le  use o f  lead in the United States  i s  in the 

manufacture of lead-acid, o r  secondary, s torage ba t te r ies .  There are  

approximately 190 lead-acid bat tery plants  i n  the United S ta tes ,  of which 

91 have been estimated t o  be small p l a n t s .  The s i x  l a rges t  companies, 

with branch plants  dis t r ibuted across the country, account for  over 70 

percent of the lead-acid battery market. 

1 

Lead-acid battery plants a re  sca t te red  t h r o u g h o u t  the  country, and 

are  generally located i n  highly urbanized areas near markets f o r  t h e i r  

ba t te r ies .  

o r  lead oxide production f a c i l i t i e s ,  or b o t h ;  smaller firms tend t o  

purchase the lead const i tuents  from outside vendors. 

3.1.1 Industry Profi le  

Some of the  larger  plants have secondary smelting f a c i l i t i e s ,  

Two major types of lead-acid storage ba t t e r i e s  a re  manufactured in 

1 )  Star t ing-l ight ing-igni t ion (SLI )  ba t t e r i e s ,  used the 'Inited States:  

in automobiles, golf carts, and a i r c r a f t ,  SIC (Standard Industrial  

Class i f ica t ion)  36911, and 2 )  industr ia l  storage ba t t e r i e s  fo r  low- 

voltage power systems, industr ia l  f o r k - l i f t  trucks,  and the l i k e ,  SIC 

36912. SLI uni t s  account for  more than 80 percent of the market. 

3.1.1.1 Relationship of Battery Industry to  Overall Economy-- 

2 

3 

accounting f o r  0.08 percent of the 1974 gross national product ( G N P )  of 

Lead-acid battery shipments in 1974 were valued a t  $1.15 b i l l i on ,  
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$1397 b i l l i ~ n . ~  Annual bat tery values and the GNP f o r  the period 1960 

t o  1974 a r e  presented in Figure 3-1, which a l so  depicts the added value 

(shipment value minus raw material value).  

The gross national product and lead-acid battery values have shown 

s imi la r  trends s ince 1960, both increasing approximately 280 percent. 

Total use o f  lead by ba t te ry  manufacturers increased 235 percent during 

the 14-year period beginning i n  1960.5 The lead-acid bat tery industry 

employed 22,100 workers i n  1972.6 New bat te ry  plant and equipment 

expenditures f o r  1972 amounted t o  $30.8 m i l l i ~ n . ~  Of t h i s  amount, new 

machinery and equipment accounted f o r  $21.1 mill ion.  

3.1.1.2 Relationship o f  Battery Industry t o  Lead Industry-- 

8 

The ba t te ry  industry receives lead from two sources: mines and 

secondary lead smelters. 

(850,000 tons) of lead i n  1974.’ United S ta tes  mine production of 

recoverable lead i n  1975 was 0.56 Tg (620,000 tons ) . ”  

lead recovery in  1975 was 0.55 Tg (610,000 tons) .”  

b a t t e r i e s  account f o r  the major portion o f  recovered lead, along with 

drosses and residues (lead-containing wastes and impurit ies t h a t  a r e  

processed t o  recover lead) .  Approximately 0.17 Tg (190,000 tons)  o f  

imported lead cons t i t u t e  the remainder o f  lead supplied t o  the industry 

The s torage ba t te ry  industry consumed 0.77 Tg 

Estimated secondary 

Scrapped lead-acid 

in  1975.12 

Lead consumption by individual products in the years 1971 through 

1975 i s  summarized i n  Tables 3-1 and 3-1A. 

accounted f o r  almost 0.64 Tg (700,000 tons ) ,  or more than half of the 

t o t a l  lead consumed in 1975.13 Metal gr ids  and posts required 0.30 Tg 

(327,000 tons ) ,  while 0.34 Tg (373,000 tons)  of lead was used i n  lead 

oxide fo$ g r id  pasting. 

Lead storage ba t t e r i e s  

14 

3-2 



\ b  

I 

LL 
0 

StlVllOa A0 SNOIllIB 'dN3 
St lVl lOO A0 SNOIllIW 'S3nlWA htl311W8 

3 - 3  



m 

m 
d . 
d n 

rc w 
4 
[;c 
0 

z 
0 
H 
E c. z 
3 
v) z 
0 
U 

(0 w 
E 
4 
E 
v) 

a 
0 
E 
H 
z 
3 

4 
I 

m 

0 
d 
R 
ro 
E 

I - N O O  o o m m w  0 r n - r - m  I ? W N  N N  w - m ~ m  . . . . . . . . . . . . . . . . . . . . . . . . .  
I - N O ~  P N N N N  N - A W N  m m o  010 ~ 3 o m m  

"7 m 3 3  
I r ( r ( N r l  3 m  w m  W 3 4 

> m ~ ~ m  . . . . . . . . . . . . . . . . . . . . . . . . .  m m o m m  d m - w r n  N P P  m w  P L ~ L D W ~  

r c l ~ m ~  w ) ~ w w ( n  O N N ~ ~  P L ~ O  p.0 c l - o m r l  4 N  
i r (  W P  rl m -  N - 3 N c l 3  N 

V ~ N O N  w r l o m o  m ~ n m c l  ~ W P  P W  r - c l m m m  . . . . . . . . . . . . . . . . . . . . . . . . .  
m - m m -  w m w w m  c l w d m - ~  W N O  m o  m r ( o m - =  3 -  
. 3 r 3 c . N  A N  w 4  4 L n 3  0 N 

W 

m 
CI 
.d 
I. 
a 

._( 
4J .* m 
V -  a s  m u  
.3 

I E  
U C I  
01: 
c u  
Y 
.I VI 

c o  
C 

E 3  
.d 4 
- 0  
0 0  
m m  
W E  

u a  
ma 
a m  

m .* 

V 
0 

3-4 



u) 
0 > .* 
Y 
.4 10 a 4  

rn m u  
m a m  

3-5 



3.1.1.3 Battery Usage and Sales Forecast-- 

Total bat tery shipments of 54.5 mil l ion SLI uni ts  in 1974 represented 

the f i r s t  annual decl ine since 1967. 15’16 Figure 3-2 shows the shipments 

of SLI units (replacement, or iginal  equipment, and imported ba t t e r i e s )  

since 1947. 

The decline i n  new c a r  s a l e s  accounted f o r  the to t a l  decrease. 

Shipments of replacement u n i t s  remained r e l a t ive ly  constant. 

Table 3-2 sumnarizes SLI bat tery use. SLI units account f o r  80 

Industr ia l  percent of the  t o t a l  lead-acid bat tery market i n  1974.17 

ba t t e r i e s  account f o r  the remaining 20 percent. Approximately 80 percent 

of the SLI units a re  used i n  automobiles. 22 

TABLE 3-2. SUMMARY OF SLI BATTERY USE: 197423 

Portion of SLI 
C1 a s s i f i ca t ion  market, % 

Automobile 80 

Heavy dutylcomnercial 14 

Golf c a r t s  2 

L i g h t  u t i l i t y  2 

Marine 1 

Mi scel laneous 1 

Several sources provide forecasts  f o r  the 1 ead-acid bat tery 

industry.  

Council International (BCI), predicts  an annual growth r a t e  o f  approximately 

3 percent through 1979.24 Another source estimates an average employment 

increase of 2.4 percent per year in the s torage bat tery indus t ry  through 

1985.25 

One of the trade organizations fo r  t h i s  industry,  the Battery 

\ 

3-6 



3-7 



3.1.1.4 Indus t r y  Expansion-- 

Q u a n t i t a t i v e  i n fo rma t ion  and est imates regard ing i n d u s t r y  expansion 

are  n o t  a v a i l a b l e  i n  t h e  l i t e r a t u r e  a t  the  present t ime. The dec l i ne  i n  

new c a r  sa les and the  economic slump i n  t h e  mid-1970's have caused 

unce r ta in t y  concerning i n d u s t r y  growth, as have the  increased a c t i v i t i e s  

of r e g u l a t o r y  agencies such as OSHA and EPA. 

nebulous p i c t u r e  concerning p l a n t  m o d i f i c a t i o n  and new p l a n t  cons t ruc t ion .  

Estimates 

The r e s u l t  i s  a very 

One source p r o j e c t s  an annual growth r a t e  o f  5 percent.  

o f  growth r a t e  obta ined from those p lan ts  responding t o  EPA i n q u i r y  

(Sect ion 114 L e t t e r s ) *  range from 40 t o  120 percent through 1985, y i e l d i n g  

a p ro jec ted  average annual r a t e  o f  3.5 t o  8.2 percent. 

27 w i t h  t h e  lower est imate.  

The B C I  agrees 

The B C I  r e p o r t  s ta tes  t h a t  t h e  sales increase f o r  1975 should be 

n i l .  

years,  1977 through 1979, a 3.7 percent  gain.  Thus, B C I  p r o j e c t s  a 3 

percent  annual growth r a t e  over t h e  nex t  5 years. 

The fo recas t  f o r  1976 i s  a 4 percent  gain, and f o r  t h e  remaining 

28 

Responses t o  EPA's Sect ion 114 L e t t e r s  i nd i ca ted  t h a t  n e a r l y  a l l  

growth would be r e a l i z e d  through expansion ' o f  ex i s t i ng ,  l a r g e r  p lants ,  

those w i t h  c a p a c i t i e s  o f  2000 b a t t e r i e s  per  day (bpd) o r  more. 

3.1.2 Process Desc r ip t i on  

A lead-ac id b a t t e r y  cons is ts  o f  any number o f  c e l l s ,  depending on 

S ta t i ona ry  b a t t e r i e s  con ta in  up t o  t h e  vo l tage r a t i n g  o f  the  ba t te ry .  

120 c e l l s  (240 v o l t s ) ,  whereas automobi le b a t t e r i e s  genera l l y  con ta in  3 

*These are  e t t e r s  sent  t o  var ious manufacturers o f  l e a d  a c i d  b a t t e r i e s  
by which c e r t a i n  in fo rmat ion  i s  sought t o  a s s i s t  EPA i n  developing 
standards o f  performance. 
mat ion f o r  t h i s  purpose i s  vested i n  t h e  Admin is t ra to r  o f  EPA under 
Sect ion 114 o f  t h e  Clean A i r  Act .  Hence these l e t t e r s  a r e  r e f e r r e d  
t o  as "114 L e t t e r s . "  

A u t h o r i t y  f o r  r e q u i r i n g  d i sc losu re  o f  i n f o r -  
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or 6 c e l l s  (6  o r  12  v o l t s ) .  

and weight. 

l b ) ,  of which 11.8 kg (26 l b )  i s  lead. 

and  t he  e l ec t ro ly t e  consists of a solut ion o f  su l fu r i c  acid and water. 

The cathode cons is t s  of lead peroxide and the anode cons is t s  of porous 

or spongy lead .  

su l f a t e  when the bat tery i s  discharging. 

reactions take place inside a lead-oxide ba t te ry  during discharge, 

resul t ing in neutral izat ion of the two p la tes  and  weakening of the 

e l ec t ro ly t i c  solut ion by formation o f  water. Figure 3-3 shows the 

components o f  a bat tery.  . 

Lead acid s torage ba t t e r i e s  range in s i z e  

I t  i s  estimated tha t  an ave.rage bat tery weighs 18.1 kg (40 

The  electrodes a r e  made o f  lead, 

Both the anode and the cathode are converted t o  lead 

Many complicated chemical 

The e lectrodes,  or p la tes ,  cons is t  of two par t s :  ( 1 )  an inact ive 

lead g r id ,  which provides mechanical support fo r  the ac t ive  portion (the 

p la te )  and a conductive pa th  f o r  the e l e c t r i c  current, and ( 2 )  a lead 

oxide s u l f a t e  paste ,  which i s  applied and bonded t o  the gr ids .  Other 

materials i n  the  lead-acid bat tery include p l a s t i c ,  wood, or  rubber 

separators and the outer  case mater ia ls ,  which a r e  usually vulcanized 

rubber, polypropylene, nylon, or ac ry l i c s .  

ment of bat tery components in a n  element. 

Figure 3-4 shows the arrange- 

Consumer a t t en t ion  has recently been directed toward the waterless 

or "maintenance f ree"  ba t t e r i e s .  

without vent plugs or provisions f o r  adding water. 

t o  be t o t a l l y  sealed,  they a re  always vented in some way, usually by 

small holes in the t o p  of the bat tery case. 

identical  t o  the conventional bat tery except in appearance; they a l l  use 

lead-lead peroxide p la tes  in a su l fur ic  acid e l e c t r o l i t e .  

These ba t t e r i e s  are typ ica l ly  supplied 

Though they appear 

These ba t t e r i e s  are  prac t ica l ly  

There are  
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F i g u r e  3 - 4 .  Components of a b a t t e r y  e l e m e n t  

(shown p u l l e d  a p a r t ) .  
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s u b t l e  d i f f e rences  i n  t h e  l ead  a l l o y  used i n  some o f  t h e  p l a t e s  (usua l l y  

a s u b s t i t u t i o n  o f  ca lc ium f o r  some o f  the  antimony) and genera l l y  they 

do consume so l i t t l e  water dur ing  normal ope ra t i on  t h a t  water a d d i t i o n  

i s  u s u a l l y  unnecessary du r ing  the  l i f e  o f  t h e  ba t te ry .  

processes f o r  these b a t t e r i e s ,  and the  a t tendant  emissions, a re  f o r  a l l  

p r a c t i c a l  purposes i d e n t i c a l  t o  those f o r  t h e  convent ional  ba t te ry .  

Therefore,  t h i s  document makes no d i s t i n c t i o n  between t h i s  s t y l e  o f  

b a t t e r y  and convent ional  b a t t e r i e s .  

However, manufactur ing 

Lead ox ide  (g ray  o r  b lack  lead)  i s  used i n  prepar ing the  a c t i v e  

mater ia ls .  Many b a t t e r y  p lan ts  prepare t h e  ox ide  in-house, and several  

processes are  used. 

A process f l o w  diagram f o r  t h e  manufacture o f  lead-ac id s torage 

b a t t e r i e s  i s  shown i n  F igure  3-5, w i t h  emission f a c t o r s  f o r  uncon t ro l l ed  

process operat ions.  As t h e  f i g u r e  i nd i ca tes ,  t h i s  study encompasses 

on ly  the  b a t t e r y  manufactur ing process and product ion o f  lead  ox ide  

(PbO); i t  does n o t  i nc lude  lead smel t ing operat ions.  

B a t t e r y  manufactur ing begins w i t h  g r i d  cas t i ng  and paste mix ing.  

The g r i d s  a r e  genera l l y  c a s t  i n  doublets  ( t w o  g r i d s  per  cas t i ng )  f rom 

mol ten lead, t o  which 6 t o  12 percent antimony has been added t o  p rov ide  

hardness. These g r i d s  a re  coated w i t h  e i t h e r  p o s i t i v e  o r  negat ive  paste 

formed (a process discussed l a t e r ) ,  c u t  i n t o  two separate g r i d s  (a 

process c a l l e d  s l i t t i n g )  and then sent  t o  be assembled i n t o  d ry -  o r  wet- 

type  b a t t e r i e s .  

Lead emission f a c t o r s  are shown i n  F igu re  3-5, and est imated 

nat ionwide emissions are  presented i n  Table 3-3. 

f a c t o r s  f o r  g r i d  cast ing,  paste mixing, and b a t t e r y  assembly a re  der ived  

The lead  emission 
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f rom data obtained i n  t e s t s  performed as p a r t  o f  t h i s  study. 

o f  c o n t r o l l e d  and uncont ro l led  lead emissions were performed a t  se lected 

p lan ts  manufactur ing lead-ac id  b a t t e r i e s .  

p lan ts  i n  t h i s  r e p o r t  i s  by a lphabet ica l  code). 

emissions o f  s u l f u r i c  a c i d  m i s t  from t h e  format ion process are  n o t  

ava i l ab le .  

Measurements 

(Reference t o  the  i n d i v i d u a l  

Q u a n t i t a t i v e  data on 

Except f o r  t h e  lead ox ide  manufactur ing f a c i l i t y ,  the p a r t i c u l a t e  

p o l l u t a n t  ca tch  from t h e  con t ro l  systems, whether wet o r  dry ,  i s  reclaimed 

by a lead smelter.  

opera t ion  i s  used i n  t h e  paste mixer .  

3.2 G R I D  CASTING 

The p a r t i c u l a t e  captured from the lead ox ide manufactur ing 

Techniques f o r  cas t i ng  o f  g r i d s  vary  w i t h  the  a l l o y  used, the  type 

o f  molds, and mold prepara t ion  before cas t ing .  

are melted i n  a gas - f i r ed  lead po t  a t  approximately 370°C ( 7 O O O F ) .  

furnace i s  o f t e n  equipped w i t h  a hood t o  vent  t h e  fumes t o  a con t ro l  

device o r  t o  t h e  atmosphere. 

Molten .--. lead -. a l l o y  ingots  

The 

I n  some g r i d  cas t i ng  operat ions,  m e l t i n g  pots  are at tached d i r e c t l y  

t o  the  &st ing machines. The molten l ead  f lows from the  pots d i r e c t l y  
- - 

i n t o  the  molds, where the  g r i d s  a re  formed and then are  e jected,  trimmed, 
.-/-1 

and stacked. 

po t  furnace, from which the  molten lead i s  e i t h e r  pumped o r  fed  by 

g r a v i t y .  

r e s u l t i n g  i n  problems a t  t h e  molding machines. 

problem w i t h  g r i d  cas t i ng  machines t h a t  are fed  by g r a v i t y  f low.  

Some f a c i l i t i e s  feed t h e  molding machines from a cen t ra l  

Pumping may cause a i r  t o  be en t ra ined i n  the molten lead, 

Entra ined a i r  i s  no t  a 

Emissions from the  g r i d  c a s t i n g  operat ions are  genera l l y  low; even 

uncont ro l led  f a c i l i t i e s  can meet t h e  most s t r i n g e n t  s t a t e  p a r t i c u l a t e  
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regu la t i ons .  

and o thers  do not .  

vented t o  t h e  atmosphere t o  p r o t e c t  workers from the  lead emissions. 

The areas around t h e  c a s t i n g  machines a r e  genera l l y  unvented. 

Some manufacturers c o n t r o l  emissions from t h i s  opera t ion  

Exhausts from the  g r i d  c a s t i n g  furnace a r e  u s u a l l y  

Tes t ing  o f  t h e  g r i d  cas t i ng  f a c i l i t y  a t  P lan t  D (see Chapter 4, 

Sect ion 4.1) i n d i c a t e d  uncon t ro l l ed  l e a d  concentrat ions ranging from 0.9 

t o  5.9 mg/m3 (0.00039 gr /dscf  t o  0.0026 gr /dscf ,  0.049 t o  0.34 l b / h r ) .  

A t  P l a n t  D, t h e  g r i d  c a s t i n g  f a c i l i t y  i s  operated f o r  24 hours each day 

and t h e  produc t ion  capac i t y  i s  4000 bpd. The measured lead  emissions 

are  equ iva len t  t o  408 g (0.9 l b )  per  1000 b a t t e r i e s ,  o r  approximately 

51.1 g/hr  (0.113 l b / h r )  f o r  a t y p i c a l  2000 bpd p lan t .  

3.3 PASTE MIXING 

The paste m ix ing  operat ion,  a batch- type process, i s  done w i t h  a 

mu l le r ,  Day, o r  dough-type mixer. 

o f  l ead  ox ide  i s  added t o  the mixer;  water  and,su l fur ic  a c i d  a r e  then 

added, and the  m ix tu re  i s  blended t o  form a s t i f f  paste. 

o f  t h e  process a r e  exothermic, mixers a re  u s u a l l y  water- jacketed and 

a i r -coo led  t o  prevent  excessive temperature bu i ldup which causes t h e  

paste t o  become s t i f f  and d i f f i c u l t  t o  apply  t o  t h e  g r ids .  

1 weight percent  o f  expander (genera l l y  a mix tu re  o f  barium su l fa te ,  

carbon b lack,  and organ ics)  i s  added t o  batches o f  paste f o r  negat ive 

p la tes.30 Carbon b lack  a l s o  prov ides c o l o r  i d e n t i f i c a t i o n  f o r  the  

negat ive  paste. 

f rom t h e  mixer.  

mixer,  ranging from 15 minutes t o  an hour. 

and negat ive pastes a r e  shown i n  Table 3-4. 

From 272 t o  1361 kg (600 t o  3000 l b )  

Because reac t i ons  

Approximately 

A duc t  system vents the  moisture- laden exhaust gases 

The du ra t i on  o f  t h e  mix ing cyc le  depends on t h e  type of 

Typ ica l  formulas f o r  p o s i t i v e  
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TABLE 3-4. TYPICAL FORMULAS FOR POSfTIVE AND 
NEGATIVE BATTERY PASTES 

Ing red ien t  P o s i t i v e  Negative 

Lead ox ide,  kg ( l b )  272 (600) 272 (600) 

Dynel f i b e r ,  kg ( l b )  0.068 (0.15) 0.068 (0.15) 

Expander, kg ( l b )  

Water, l i t e r  (qua r t )  

None 1.90 (4.2) 

23 (25) 26 (28) 

H SO (1.375-1.400 S.g.), 25 (26) 21 (22) 
?it?r (quar t )  

The major emissions from paste m ix ing  occur dur ing  charg ing o f  the  

d r y  i ng red ien ts  t o  t h e  mixer .  

f i r s t  10 minutes o f  a 60-minute m ix ing  cyc le .  The emissions are  i n  the  

form o f  lead  oxide, w i t h  small amounts o f  o the r  paste cons t i t uen ts  such 

as Dynel, organics,  and carbon black.  

The high-emissions phase i s  about the  

Source t e s t s  were performed a t  P lan t  D where the  mixer  was vented 

t o  a baghouse du r ing  ma te r ia l s  charg ing and t o  a Roto-Clone dur ing  

mix ing.  

t h e  Roto-Clone a l s o  c o n t r o l l e d  the  g r i d  c a s t i n g  operat ion.  

run  I t  t h e  baghouse i n l e t  dur ing  charg ing showed uncont ro l led  lead 

emissions o f  115 and 34 mg/m 

and 2.99 l b  Pb/hr). 

s l i t t i n g  process i nd i ca ted  lead emissions o f  43 mg/m 

0.0188 g r /dsc f ) .  

t o t a l  m ix ing  opera t ion  (both charg ing and mix ing)  i s  est imated t o  be 

approximately 5.1 kg (11.2 l b )  o f  l ead  per  1000 ba t te r i es ,  o r  0.636 

kg/hr  (1.40 l b / h r )  f o r  a t y p i c a l  2000 bpd p lan t .  

The baghouse a l so  c o n t r o l l e d  t h e  p l a t e  s l i t t i n g  operat ion,  and 

Two t e s t s  

3 (0.050 and 0.015 gr /dsc f ,  10.4 l b  Pb/hr 

A s i n g l e  t e s t  t o  determine emissions from the  

(3.88 l b /h r ,  3 

On the  bas is  o f  these data, an emission f a c t o r  f o r  the 
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3.4 THREE-PROCESS OPERATION - STACKING/BURNING/ASSEMBLY 

After the  p la tes  a r e  cured, they are normally sent  t o  the three- ( 
process operation, which stacking, burning, and assembly 

of elements in to  the plants a r e  equipped w i t h  an 
I \  

associated p la te  sl i t ter ,  which cuts the double plates  

plants  the  p la tes  a r e  parted by hand, a f t e r  which they 

a l te rna t ing  posi t ive and negative block formation with 

apart .  A t  most 

are  stacked i n  an 

separators sandwiched 

between .each p l a t e  t o  insu la te  the oppositely charged plates  while 

permitting f r e e  ionic  flow. 

such as wood, t rea ted  paper, p l a s t i c ,  o r  rubber. 

been designed t o  stack the  plates  and separators  automatically, hand 

stacking i s  common. ; 

These separators  a re  made from materials 

Although machines have 

\ 

Leads (pronounced leeds) a re  welded t o  the tabs of each posi t ive 

p la te  and each negative p la te ,  fastening the assembly (element) together. 

T h i s  i s  the b u r n i n g  operation. An a l t e rna t ive  t o  the welding or burn ing  

process i s  the  cast-on-strap process, in  which molten lead i s  poured 

around and between the p l a t e  tabs to  form the connection 

and a negative terminal a r e  welded t o  the element. 

/ 

Then a posi t ive 

The completed elements 
a r e  then assembled in to  battery cases e i t h e r  before 0 formation (wet 

ba t t e r i e s )  o r  a f t e r  formation (dry b a t t e r i e s ) .  The difference between 

wet and dry ba t t e r i e s  i s  explained in Section 3.5. 1 
Most lead emissions a r e  generated during p la te  stacking and bu rn ing  

o r  casting operations. 

generates considerable lead emissions. 

stacks by s t r ik ing  them against  a grated surface. Upon impact, pa r t i c l e s  

of paste become airborne.  Work areas  a r e  generally vented to  co l l ec t  

these parkicles and t o  protect  the health of the workers. 

Handling of p la tes  between process s teps  a lso 

Typically, operators s t ra ighten 
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Source t e s t s  a t  Plants B and  D ,  with capaci t ies  of 4500 and 4000 

bpd respectively,  indicate  t h a t  uncontrolled lead emissions from the 

three-process operation range from 20 t o  54 mg/m 

gr /dscf ,  1.37 t o  6.31 l b / h r )  d u r i n g  f u l l  operation.* 

to ta l  three-process emissions, since t e s t ing  of each process step in the 

f a c i l i t y  i s  n o t  feas ib le .  On the  basis of these data (presented completely 

in Chapter 4 ) ,  an estimated emission f ac to r  fo r  the three-process operation 

i s  6.67 kg (14.7 l b )  of lead per day f o r  each 1000 bpd capacity,  or  

0.835 kg/hr (1.84 lb /h r )  f o r  a typical 2000 bpd plant.  

3 (0.0087 t o  0.023 . 

These t e s t s  indicate  

3.5 FORMATION 

Dur ing  formation the inact ive lead oxide-sulfate paste i s  chemically c 
converted i n t o  an ac t ive  electrode. Formation i s  e s sen t i a l ly  an oxidation- 

reduction react ion,  i n  which the lead oxide i n  the posi t ive p la tes  i s  

oxidized t o  lead peroxide and in the negative plates  are  reduced t o  

metal l ic  lead. T h i s  i s  accomplished by placing the unformed p la tes  in a 

d i l u t e  (10-25 percent)32 s u l f u r i c  acid solut ion and  connecting-the 

posi t ive p la tes  t o  the posi t ive pole of a d i r ec t  current (dc)_soucce-and 

the negative plates t o  the negative pole of the dc source. > 
During the  formation process, hydrogen i s  released i n  the form of  

small bubbles,  which carry su l fu r i c  acid with them as they break t h r o u g h  

the surface of the solut ion and enter the atmosphere above the  container. 

The  process, therefore ,  i s  a source of su l fu r i c  acid mist emissions. 

*Emissions data f o r  t he  p la te  s l i t t i n g  operation a t  Plant D are included 
in the mixer emissions d a t a  s ince they a re  a l so  vented t o  the  baghouse 
t h a t  controls mixer exhaust. 
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Charging r a t e  and temperature a f f e c n  t h e  emissions o f  s u l f u r i c  a c i d  

mis t ,  which genera l l y  increase w i t h  inc reas ing  temperature and r a t e  o f  

charge. Also, as t h e  process nears the end o f  the  format ion cycle,  the  

re lease o f  hydrogen bubbles increases. 

w i t h  time. 

Emissions the re fo re  increase 

3.5.1 Wet Formation Process 

k n  manufacture o f  wet lead-ac id  b a t t e r i e s ,  the  elements a r e  assembled 

i n t o  $he case before forming. 

i n  t h e  b a t t e r y  case, p lace  t h e  l i d  on the  ba t te ry ,  and add s u l f u r i c  

ac id .  The p l a t e s  a r e  then formed w i t h i n  t h e  b a t t e r y  cas[ A f t e r  format ion,  

t h e  spent a c i d  i s  dumped from the b a t t e r y  and new a c i d  i s  added. 

a d d i t i o n  o f  a boost charge t h e  u n i t  i s  ready f o r  use, r e q u i r i n g  o n l y  

It i s  common p r a c t i c e  t o  p lace  t h e  c e l l s  

1 
With 

decora t ion  and manufacturer 's markings. 

Wet fo rmat ion  genera l l y  takes 1 t o  4 days. Most p l a n t s  use a 36- 

t o  48-hour forming cyc le .  

t o  36 hours and lower du r ing  the remaining 12 hours. The ampere ra tes  

depend on t h e  b a t t e r y  s ize .  

The charg ing r a t e  i s  h igh  dur ing  t h e  f i r s t  24 

Emissions from wet format ion processes a r e  u s u a l l y  n o t  c o n t r o l l e d  

o r  ducted t o  a stack.  Therefore, no data a r e  a v a i l a b l e  on q u a n t i t a t i v e  

emissions from t h e  wet format ion process. However, because o f  t h e  slow 

charg ing r a t e ,  t h e  f a c t  t h a t  t he re  i s  a l i d  o r  cap on the  b a t t e r y  dur ing  

format ion,  and t h e  absence.of  a s t rong a c i d  odor a t  wet fo rmat ion  processes, 

emissions from t h e  process a r e  be l ieved t o  be smal l .  

3.5.2 Dry Formation Process 

\ The p la tes  used i n  dry b a t t e r i e s  a r e  formed i n  several  ways. Some 

-? L . .  p la tes  are  i n d i v i d u a l l y  formed i n  tanks o f  s u l f u r i c  a c i d  and then assembled. 

, , 1 
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Most, however, a r e  assembled into elements before completed 

clements are  then formed by placing the elements in large tanks of , 
su l fur ic  acid and by then making an e l ec t r i ca l  connection t o  form the 

elements. Some manufacturers place the assembled elements d i r ec t ly  in 

i 
the b a t t  a ry case fo r  formation. they remove the formed 

elements, dump the a c i d ,  r inse and  elements, reassemble . 
them, and ship the ba t t e r i e s  dry. 

hours,  with t h e  plates  o r  elements loaded i n t o  tanks  d u r i n g  the day 

s h i f t ,  and formed during the evening and night s h i f t s .  

Dry formation typ ica l ly  l a s t  16 1 
When forming ba t t e r i e s  by the dry formation process, the acid mist 

can be controlled by the use of mist eliminators or scrubbers, b u t  i s  

commonly controlled by application of some sort o f  cover over the  acid 

bath or receptable. 

such a s  A1 konol o r  Dupanol . 
The cover i s  usually of a surface foaming agent 

Two dry formation processes have been sampled by EPA. The f i r s t  

t es t  did not  y ie ld  any valid results because the  process was not  operating 

properly (one of the three  formation c i r c u i t s  was inoperat ive) .  

emissions from the  control device were not detectable  when EPA Reference 

Also, 

Method 8 was used t o  co l l ec t  emissions over a two hour  sampling period. 

The second EPA t es t  (Plant  L )  showed uncontrolled emissions toward the 
3 

! 
1 end of the cycle t o  average 66 mg/m (0.029 gr /dscf ,  0.70 lb /h r ) .  T h i s  

I formation room formed 20,000 bat tery plates  over a 16 hour period. 

3.6 LEAD OXIDE PRODUCTION 
I 

The lead  monoxide used in battery paste production i s  cal led lead 

oxide, black oxide, or bat tery oxide. The typical lead oxide contains 

approximately 70 percent PbO. The balance i s  f ree  metall ic lead. Lead 
i 

3-21 



- 

oxide i s  produced e i t h e r  by the b a l l  m i l l  process o r  Barton process. 

Each o f  t h e  l e a d  ox ide  manufactur ing processes incorporates a 

baghouse f o r  product  recovery,  s ince  t h e  value o f  the product i s  r e l a t i v e l y  

h igh.  A i r - t o - c l o t h  r a t i o s  o f  these f a b r i c  f i l t e r s  genera l l y  a re  about 

3/1, whether t h e  f i l t e r s  a re  designed f o r  product recovery o r  f o r  emissions 

c o n t r o l .  As a r e s u l t ,  emissions from t h e  lead ox ide  produc t ion  f a c i l i t y  

a r e  low. 

3.6.1 B a l l  M i l l  Process 

I n  the  b a l l  m i l l  process o x i d a t i o n  i s  i n i t i a t e d  by heat generated 

by tumbl ing pure l e a d  p i g s  ( i ngo ts )  i n  a m i l l .  

a c t i o n  the  l e a d  ox ide  t h a t  forms on t h e  sur face o f  t h e  lead p igs  and 

f i n e  p a r t i c l e s  o f  unoxid ized lead i s  broken o f f ,  forming a f i n e  dust  

t h a t  i s  removed f rom t h e  m i l l  by a c i r c u l a t i n g  a i r  stream. The l a r g e r  

f r a c t i o n  i s  ground f u r t h e r  i n  a hamnermill. A i r  f l o w  through the  m i l l  

t h e  temperature o f  t h e  charge, and t h e  weight o f  the  charge are  cont ro  

t o  product a s p e c i f i e d  r a t i o  o f  l e a d  ox ide  t o  f i n e l y  d i v i d e d  m e t a l l i c  

lead.  The product  i s  conveyed by t o t a l l y  enclosed screw conveyors t o  

s torage b ins.  

j u s t i f y  gas c lean ing  f o r  product recovery.  

a p a r t  o f  t h e  process. 

Dur ing the  tumbl ing 

Enough product i s  en t ra ined  i n  t h e  m i l l  exhaust gases t o  

Fabr ic  f i l t r a t i o n  i s  always 

Tests performed a t  P lan t  B (shown i n  Appendix C )  y i e l d e d  average 

lead emissions o f  0.475 g/kg (0.0095 l b / t o n )  o f  lead i npu t .  

operates two b a l l  m i l l  p roduc t ion  l i n e s  equipped w i t h  f a b r i c  f i l t e r s ,  

one w i t h  an a i r - t o - c l o t h  r a t i o  o f  2/1 and the  o the r  w i t h  a r a t i o  of 4/1. 

The f i l t e r s  a re  vented t o  a conunon stack.  

This  p l a n t  

I ed 



3 . 6 . 2  Barton Process 

In the Barton process, molten lead i s  fed to  a c i r cu la r  pot  and 

s t i r r e d  rapidly.  

into extremely small d rople t s ,  which a re  then oxidized by a n  a i r  stream 

directed over the surface of the molten lead. The resul t ing lead oxide 

i s  conveyed by the a i r  stream to  a fabr ic  f i l t e r  where the product i s  

removed. The par t ic le -s ize  d i s t r ibu t ion ,  apparent density, and  reac t iv i ty  

of the oxide a re  controlled by the  temperature maintained in the p o t  and 

by the volume and speed of the a i r  stream tha t  car r ies  away the reacted 

products.  

fabr ic  f i l t e r  and pulverized i n  a hamnermill. 

and  collected by another fabr ic  f i l t e r .  

A se r i e s  of baff les  within the pot atomize the lead 

The larger  pa r t i c l e s  a re  captured in a cyclone prior t o  the 

They are  then conveyed 

3 . 7  LEAD RECLAMATION 

Lead reclamation i s  the process whereby r e l a t ive ly  clean lead scrap 

i s  remelted and  cas t  i n t o  p i g s  for  use in the process. 

generally done in a pot-type furnace. @ r a p ,  in the form of small par ts  

or  defective gr ids  and plates ,  i s  charged t o  the  furnack. T h i s  i s  often 

done sporadically,  only when enough material i s  avai lable  for  charging. 

Emissions from pot-type furnaces tend t o  be minimal. 

a t  r e l a t ive ly  low temperatures and emissions usually a re  v is ib le  only 

when o i l y  scrap o r  f l o o r  sweepings a re  charged. 

G's lead recovery process show uncontrolled lead emissions averaging 298 

g/kg  (5.9 lb/ ton)  of scrap input. 

The melting i s  . 

/) 

The lead i s  melted 

Source tests on Plant 

Many of the smaller plants have no lead reclamation f a c i l i t i e s  and 

send o u t  the scrap fo r  reclamation. 

amount of scrap which i s  reclaimed a t  battery plants nationwide. 

No f igures  e x i s t  which indicate  the 

However, 
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based on observat ions made du r ing  p l a n t  v i s i t s  under t h i s  study, i t  

would appear t h a t  approximately 5 percent  o f  t h e  lead t h a t  enters  the  

i n d u s t r y ' s  process stream winds up as scrap and t h a t  o n e - f i f t h  o f  the 

b a t t e r y  manufactur ing capaci ty ,  nat ionwide, recyc les  i t s  l ead  i n  nonsmelting 

processes, i.e., a po t - type  furnace. 

nonsmelt ing r e c y c l e  r a t e  o f  1 percent  o f  a l l  lead  charged t o  t h e  b a t t e r y  

manufactur ing processes nat ionwide. 

The n e t  r e s u l t  i s  an est imated 
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4.0.  EMISSION CONTROL TECHNIQUES 

The lead-acid bat tery industry current ly  applies various par t icu la te  

controls with e f f i c i enc ie s  r a n g i n g  from 50 t o  99.8 percent.’ 

60 percent of these control devices used a re  baghouses with e f f i c i enc ie s  

ranging from 96 t o  99.8 percent; the remaining 40 percent consis ts  of 

venturi scrubbers, packed bed scrubbers, impingement and entrainment 

scrubbers, and cyclones with reported e f f i c i enc ie s  r a n g i n g  from 50 t o  98 

percent. 

An estimated 

2 

Manufacturers often vent a number o f  processes t o  the same control 

The control systems device via a col lect ion system of ducts and hoods. 

used a t  individual plants  depend upon plant  layout and economics of product 

recovery. Sections 4.1 t h r o u g h  4.5 describe emission control techniques 

applicable t o  f a c i l i t i e s  in the lead-acid bat tery industry.  

a lso present the r e su l t s  of source t e s t s  performed fo r  this study and 

other applicable data.  

These sect ions 

For t h i s  background study, emisions t e s t s  were conducted a t  four 

lead-acid bat tery plants (p lan ts  8, 0, G ,  and L).  

emissions from controlled sources were conducted according t o  the proposed 

EPA Reference Method lZ---Determination of Inorganic Lead Emissions from 

Stationary Sources. 

of su l fu r i c  acid mist from formation processes. 

Measurements of lead 

EPA Reference Method 8, was used t o  measure emissions 
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In a prior study, lead emissions were tested at three plants (plants 

B, J, and K). 

similar to Method 12. 

The method used to measure lead emissions in these tests was 

The results of emissions tests are presented in Appendix C and sumarized 

in this chapter. The ranges of emission concentrations are depicted as 

data bars in several figures. 

concentrations detected in the emission tests. 

4.1 

These figures allow comparison o f  lead emission 

GRID CASTING MACHINES AND FURNACES 

Emissions from grid casting furnaces are often uncontrolled, and many 

plants vent this facility to the surrounding work space rather than 

directly to the outside airi Some plants have used low-energy wet scrubbers 

to control these exhausts 

filters on this facility. 

v- There are no known applications of fabric i 

Particle size data for particulates emitted from grid casters are 

presented in Figure 4-1. 

4.1.1 Scrubbers 

An - impingement . . . ~  and .~ entrainment - crubbec,-s@as the type N Roto- 

Clone, is a comon device for controlling grid casting emissions. These 

units are relatively small, with moderate power requirements (1245 Pa or 

5 in. W.G. pressure drop) and low water requirements (makeup water typically 

less than 0.134 l/m or 1 ga1./1000 acf). 

range about 2.6 l / m  (20 ga1./1000 acf) of exhaust. 

is generally about 90 percent as indicated by EPA tests at Plant 0. 

Multiwash centrifugal or cascade scrubbers are also used. 

-__ ------ / 

3 

3 
Liquid-to-gas ratios generally 

Collection efficiency 

These 
3 units typically accomodate up to 1415 m /min (50,000 acfm) with water 

injection requirements as low as 0.4 l/m 3 (3 ga1./1000 acf). . 

Frequently, grid casting machines and furnaces are vented along with 

other operations, such as small parts casting and lead reclamation, to a 

single low-energy scrubber. 
4-2 



I' 

10- 

1 . 0 -  
0 . 9 -  

g 0.8- - v 0.7- 
E 0.6- - 0.5-  

o 0.4- 

k! 0.3- 

E 

" a .. = 

3 
0.2 c) 

Y 
-4 

I- o: 
k 

u 

0.1- 
0.09- 
O.OR- 
0.07- 
0.06- 
0.05-  

0.04 

0.03 

0.02- 

0.01 

9 -  I I I 1  I I I I I I I  I I ,  
8 -  
7 -  
6 -  
5 -  

4 -  

3 -  

2 -  

- 

- 

- 

- 
I I I I  I I I I I I I  I I 

2 5 10 15 20 30 40 50 60 70 80 85 90 95 
C U W L A T I V E  PERCENT LESS THAN STATE0 MICRON S I Z E  

3 

Figure  4-1 .  P a r t i c l e  size of p a r t i c u l a t e  emissions 
from a g r i d  c a s t i n g  ope ra t ion .  
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4.1.1.1 Test Data-- 

Figures 4-2 and 4-3 indicate uncontrolled and controlled lead emissions, 

respectively, from a grid casting facility. 

for this NSPS study were conducted at plant 0. The grid casting facility 

and the paste mixing facility (during the mixing portion of its operating 

cycle only) were vented to an impingement and entrainment scrubber, having 

a pressure drop o f  1245 Pa (5 in. W.G. ) ,  in a cycle shown graphically in 

Figure 4-4. 

produces only 3200 bpd. 

determine uncontrolled and controlled emissions. 

test at the Roto-Clone inlet and one at the Roto-Clone outlet. 

tests, four were run to determine uncontrolled grid casting emissions and 

one to determine controlled grid casting emissions. Other tests were run 

continuously through the entire mixing cycle (see Figure 4-4), and others 

were run only during those periods when both mixer emissions and grid 

casting emissions were vented to the Roto-Clone. 

All tests of grid casting emissions 

Plant D has a production capacity of 4000 bpd but normally 

Eight sets of concurrent source tests were run to 

Each set consisted of a 

Of these 

Uncontrolled lead emissions from grid casting ranged from 0.89 to 5.9 
3 mg/m ( 3 . 9  x to 25.6 x gr/dscf, 0.048 to 0.34 lb/hr), with an 

average o f  2.65 mg/m (11.6 x gr/dscf, 0.15 lb/hr). The controlled 

emissions from grid casting were tested simultaneousTy with the test that 

yielded the highest uncontrolled lead concentration of grid casting lead 

emissions. 

removal efficiency of 94 percent. 

3 

In these concurrent tests, the Roto-Clone demonstrated a lead 

--------. - 
The process was operating normally during all tests. Although the 

small parts production facility is also ducted to the same Roto-Clone, no 

small parts were produced during the test periods. 

melting Rot was fired at all times, however, and an unknown amount of 

The small parts 
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F i g u r e  4-2 .  U n c o n t r o l l e d  e m i s s i o n s  f rom g r i d  c a s t i n g  and 

combined  g r i d  c a s t i n g  and  mix ing .  a 

a A t  P l a n t  D b o t h  g r i d  c a s t i n g  and  p a s t e  m i x i n g  e x h a u s t s  
were v e n t e d  i n  common d u c t .  See F i g u r e  4 - 4 .  
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combined g r i d  c a s t i n g  and  m i x i n g .  

A t  P l a n t  D b o t h  g r i d  c a s t i n ? ]  a n d  p a s t e  m i x i n g  e x h a u s t s  were 
v e n t e d  i n  a common d u c t .  

a 

See F i g u r e  4-4 .  
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GRID CASTING EMISSIONS 

MIXER MIXER MIXER 
EM1 ss IONS* CMISSIOf IS*  

K I X E S  
:Pi! SS 1 ONS* 

ONE COb!PLETE 
M I X I N G  CYCLE I- 

* Gases vented froiii i i i ixer t o  Roto-Clone on ly  dur ing  t h a t  p o r t i o n  o f  t h e  
c y c l e  i n  which t h e  i na red ien ts  a r e  a c t u a l l y  inixed. 

** During t h a t  p o r t i o n  o f  the  i i i i x ing  c y c l e  i n  which the  i ng red ien ts  a r e  
charged t o  t h e  mixe r - ,  the  mixer i s  vented tn a haghnirse---not t o  the 
Roto-C 1 one. 

I 

F i g u r e  4 - 4 .  G r a p h i c  r e p r e s e n t a t i o n  of e m i s s i o n s  

v e n t e d  t o  P l a n t  D Roto-Clone  o v e r  a p e r i o d  of t i m e .  
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lead emissions may be a t t r i bu ted  t o  this melting pot .  However when there 

are  no par ts  being cas t  there  i s  v i r t u a l l y  no ac t iv i ty  a t  this f a c i l i t y .  

Also the pot temperature i s  kept just below the  melting point of lead 

thereby avoiding the formation of lead fumes. 

t h a t  these emissions a r s  negl igible  i n  r e l a t ion  t o  the g r i d  casting emissions. 

Test r e su l t s  r e l a t ive  t o  mixer emissions (which occurred concurrent w i t h  

the gr id  casting emissions) a r e  discussed in  Section 4.2. 

Therefore i t  is  estimated 

In another study, g r i d  casting emissions were tes ted  a t  plant J .  
3 t ro l l ed  lead emissions from t h i s  plant ranged from 2.70 t o  7.05 mg/m 

30.8 gr/dscf) w i t h  an average value of 4.39 mg/m 

casting f a c i l i t y  a t  t h i s  plant  was not equipped with any emission control 

equipment. 

4 .1 .2  Fabric Filters 

Uncon- 

(11.8 t o  
3 (19.2 gr /dscf ) .  The grid 

As previously s t a t ed ,  there  a r e  no known applications of fabr ic  

f i l t e r s  on t h i s  f a c i l i t y .  

mold release agents and the spark hazard from o i l  and powdered cork. 

spark hazard has been minimized by u s i n g  spark a r r e s t e r s  i n  the  control 

network in other  metallurgical processes, and can be eliminated by simply 

recycling only clean scrap t o  the grid casting pots. 

T h i s  i s  because of  the potential  blinding from 

The 

Another reason industry i s  re luc tan t  t o  use fabr ic  f i l t e r s  ,tu control 

emissions from grid casting furnaces is the fear  t ha t  mold release agents, 

most notably sodium s i l i c a t e  and acelylene soot ,  will cause fabr ic  blinding 

and render the  f i l t e r  ineffect ive.  

the industry t o  prevent the lead from s t ick ing  t o  the grid molds. 

applied by spraying an aqueous suspension o f  the material d i r ec t ly  onto 

the molds. 

Sodium s i l i c a t e  i s  commonly used i n  

I t  i s  

\ 
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E 
The reason operators surmise tha t  t h i s  will  blind the fabr ic  i s  i t s  

I t  i s  a slimy substance which does n o t  appear physical charac te r i s t ics .  

t o  dry readi ly .  

occur. 

manufacturers successfully uses fabr ic  f i l t e r s  t o  control emissions from 

his sodium s i l i c a t e  spray dryers,  and reports  no major operational or 

maintenance d i f f i c u l t i e s .  

However, in pract ice ,  fabr ic  blinding apparently does n o t  

A major manufacturer which supplies sodium s i l i c a t e  t o  battery 

3 

Another technique used by some manufacturers t o  prevent lead from 

sticking t o  the molds i s  cal led acetylene b u r n i n g .  

of an acetylene torch, without oxygen, t o  produce soot. 

This i s  simply the use 

This soot i s  

blown o n t o  the molds with the torch and produces an o i l y ,  carbonaceous 

film which ac ts  as the mold re lease agent. T h i s  method i s  somewhat 

archaic and not used, o r  used very infrequently,  by many major manufacturers. 

One major manufacturer uses this method only when manufacturing ba t te r ies  

fo r   submarine^.^ Another manufacturer s t a t e s  t ha t  only one of his  ten 

plants uses acetylene b u r n i n g .  

uses the technique, the company's representative s ta ted  tha t  t h i s  i s  

simply the method they had gotten used t o  and they saw no reason t o  force 

a ~ h a n g e . ~  

to  control acetylene soot. However, there  a re  apparently several viable 

a l te rna t ives  t o  acetylene burning a t  bat tery plants and this need n o t  be a 

deterrent  t o  the use of fabr ic  f i l t e r s .  

fabr ic  f i l t e r s  on the three-process opemtbn-(discussed in Section 4.3) 

an air- to-cloth r a t i o  of about 6/1 should be adequate t o  control this 

process t o  99 percent lead removaL-No data are  available fo r  this 

spec i f ic  appl icat ion,  however. 

When asked why only one of the ten plants 

EPA could not locate  an in s t a l l a t ion  which uses fabr ic  f i l t e r s  

Based on the performance of 
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4.2 PASTE MIXER 

Both baghouses and scrubbers are  used t o  control paste mixing emissions. 

Some plants vent the mixer t o  a baghouse during t h e  material charging 

phase and then t o  a wet co l lec tor  d u r i n g  the f ina l  "wet" mixing phase. 

Most plants  use only a scrubber. 

Typically when two control devices a r e  used, other  operations are 

controlled by the same devices. 

controls  the mixer d u r i n g  the charging period of the mix ing  cycle and i t  

a l so  controls  the p l a t e  s l i t t i n g  machine a t  a l l  times. 

a t  Plant D i s  a Type N Roto-Clone t h a t  controls  the  paste mixer during the 

mixing period of the cycle and a l s o  cont ro ls  the gr id  and small par ts  

cast ing machines and furnaces a t  a l l  times. 

the  mixing cycle prevents possible plugging of the bags by the moist 

exhaust. The exhaust stream i s  t ransferred from one control device t o  the 

other  via an automatically operated damper located a t  the  mixer hood. 

For example, a t  Plant D ,  a baghouse 

The wet co l lec tor  

Use of the Roto-Clone dur ing  

P a r t i c l e  size f o r  pa r t i cu la t e  emissions from the paste mixer a t  P l a n t  

D a r e  presented i n  Figure 4-5. 

4.2.1 Scrubbers 

An impingement entrainment scrubber such a s  the Type N Roto-Clone i s  

frequently used t o  contro~i.x.ing-opecatbns.-- These units are  r e l a t ive ly  - . 

small ,  ( i n  the range of 30 t o  300 m 3 / m i n  [ l , O O O  t o  10,000 acfm]) w i t h  a 

pressure drop of approximately 1245 Pa (5 i n .  W.G.) .  

generally l e s s  than 0.134 l / m  (1 ga1./1000 ac f )  and liquid-to-gas r a t i o s  

generally a re  about 2.6 l/m 

water loss  i s  due t o  evaporation; about 20 percent results from recirculat ion 

tank blowdown. Collection eff ic iency i s  approximately 90 percent, a s  

indicated below. - 

Makeup water i s  
3 

(20 ga1./1000 ac f )  of exhaust. 3 Most of the 

. -  
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4.2.1.1 Test Data-- 
1 

I 
1 All paste mixing source t e s t s  under t h i s  program were r u n  a t  Plant 0. 

Source tests were r u n  a t  the i n l e t  and o u t l e t  of the Roto-Clone, 

having a pressure drop of 1245 Pa (5 in .  W . G . ) ,  both continuously (including 

the time when the mixer exhausts were ducted t o  the baghouse) and during 

the mixing portion of t h e  cycle only. Two i n l e t  samples and four o u t l e t  

samples were taken during f u l l  mixing cycles;  two inlet  samples and three 

o u t l e t  samples were taken d u r i n g  mixing only. 

the results of these tests. 

t e s t s ) ,  uncontrolled lead emissions a t  the  i n l e t  were 2.4 and 25.4 mg/m 

(10.6 x and 111 x 

lead emissions ranged from 0.21 t o  0.27 mg/m 

0.013 t o  0.017 lb /h r ) .  

Roto-Clone removal e f f ic ienc ies  f o r  lead of 98.8 and 89.5 percent. 

lead emissions measured during the mixing portion of the cycle only (keep 

i n  mind t h a t  a l l  Roto-Clone data include emissions from the g r i d  casting 

operation) were 1.6 and 3.2 mg/m (7.0 x and 13.9 x gr/dscf,  

0.09 and 0.20 l b / h r ) .  

(0.7 x t o  1.4 t o  gr/dscf, 0.0096 t o  0.021 lb /hr ) .  Roto-Clone 

e f f i c i enc ie s  during the two se t s  of t e s t s  run concurrently were 89.6 and 

89.7 percent. 

Figures 4-2 and 4-3 show 

During f u l l  mixing  cycles (the continuous 
3 

gr /dscf ,  0.153 and 1.47 l b / h r ) ;  the controlled 
3 (0.9 t o  1.2 x gr /dscf ,  

The two s e t s  of t e s t s  run concurrently indicated 

Uncontrolled 

3 

3 Controlled emissions ranged from 0.16 to 0.32 mg/m 

As the f igures  ind ica te ,  r e s u l t s  of the t e s t s  a t  the Roto-Clone show 

no c l ea r  difference in lead emissions in  re la t ion  t o  the operating mode of 

the processes vented t o  the control device. 

f o r  control led lead emissions ind ica te  t h a t  the Roto-Clone can reduce lead 
3 concentrations t o  l e s s  than 0.34 mg/m (1.5 x gr/dscf) (approximately 

0.02 l b / h r  a t  t h i s  p l an t ) .  

t h a t  a properly maintained wet co l l ec to r  can control approximately L 90 

Results of the source t e s t s  

Furthermore, e f f ic iency  calculat ions indicate  
i 

I 

'percent of the lead emissions from g r i d  cast ing and paste mixing. 
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In a previous study, paste mixing emissions were tes ted  a t  plant J .  

t h i s  plant ,  the e n t i r e  mixing cycle i s  controlled by a Schneible multistage 

impingement scrubber w i t h  a pressure d r o p  of 500 Pa ( 2  in.  W . G . ) .  The lead 

removal eff ic iency of t h i s  scrubber was 86 percent.6 

grain loadings'of lead averaged 77.3 and  10.8 mg/m 

A t  

The i n l e t  and ou t l e t  

and 47.0 x 3 (338 x 

g r /dscf ) ,  respect ively.  The measured exhaust r a t e  was approximately 

5.4 m3/min (190 dscfm). 

While the e f f i c i enc ie s  of the Cascade scrubber and Roto-Clone (86 and 

90 percent respect ively)  a t  Plants J and D are  about the same, comparisons 

are d i f f i c u l t  regarding the r e l a t ive  e f f i c i enc ie s  of  the two devices. The 

lead pa r t i cu la t e  concentration of  the i n l e t  stream a t  Plant J is  an order 

of magnitude higher than the concentration a t  Plant D and i t  i s  generally 

accepted t h a t  the more concentrated the exhaust stream, the more e f f i c i e n t  

the control device. 

f i a b r i c  f i l t e r s  with ai r - to-cloth r a t i o s  ranging from 4/1 t o  8/1 are  

4.2.2 Fabric F i l t e r s  

L 
used t o  control pa r t i cu la t e  and lead emissions from the charging phase of 

paste mixing. 
- 

The bags a re  typ ica l ly  made from orlon f e l t ,  polyester ,  _- 
cotton sateen,  dacron, o r  wool. Pressure drops across the bags a re  249 t o  

1494 Pa (1 t o  6 inches W . G . ) .  

There appear t o  be no technological reasons why fabr ic  f i l t e r s  

cannot be used t o  control emissions from the e n t i r e  mixing cycle. 

current ly  being done a t  a t  l e a s t  one f a ~ i l i t y . ~  However, the fabr ic  

This i s  

f i l t e r  a t  t h i s  f a c i l i t y  does n o t  have provisions fo r  preventing the paste 

mixer gas from f a l l i n g  below i t s  dew point in the baghouse. Consequently, 

t h i s  i n s t a l l a t ion  occasionally experiences a ,high pressure drop across the 

fabr ic  f i l t e r ,  apparently because of the moisture which combines with the 

par t icu la te  t o  form a mud cake which blinds the bags. 
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Condensation of moisture in fabric filters is a potential problem 

which has been overcome by other industries.8 The solution usually 

involves insulation of the baghouse and all ductwork leading to it, and 

often requires the installation of a small auxilliary heater .to keep the 

gas temperature above its dew point. This auxilliary heat is sometimes 

needed only during startup or shutdown of the facility. 

margin of safety, it is recommended that the gas temperature be maintained 

50-75' F above its dew point. 

4.2.2.1 Test Data-- 

To provide a 

9 

The mixer at Plant D is vented to a baghouse during the dry materials 

charging portion of the mixing cycle and while the mixer is idle. 

baghouse has no provisions for preventing condensation of moisture. 

Therefore, as explained in Section 4.2, the gases are diverted to a 

scrubber during the portion of the cycle when moisture is evolved. 

same baghouse continuously controls the slitting operation. 

divides the pasted grids into two plates. 

lead-acid battery manufacturers and is considered an affected facility 

under "other lead-emitting operations. I' 

grids into two plates after curing. 

This 

The 

The slitter 

Slitting is not comnon to all 

Many plants break the pasted 

Source tests were run at the inlet and outlet of the Plant D baghouse. 

One test was run during slitting only, one was run during the full mixing 

cycle (including the times when the mixer was vented to the scrubber), and 

two were run during mixer charging only. 

results of these tests. 

Figures 4-6 and 4-7 show the 

Prior to the tests, lead emissions from the slitting operations 

were expected to be negligible when compared with the emissions from 

I 
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materials charging.” However, the source test conducted during s l i t t i n g  

indicated i n l e t  and o u t l e t  concentrations of 43.0 and 0.94 mg/m 3 (188 x 

and 4.1 x gr /dscf ,  3.88 and 0.060 l b / h r ) ,  respectively.  

Concentrations during the f u l l  mix cycle were 66.6 and 1 . 2  mg/mJ 

(291 x and 5.1 x 

o u t l e t ,  respectively.  

charging and s l i t t i n g  only. 

mg/m3 (505 x and 5.1 x 

i n l e t  and ou t l e t ,  respectively; the other  tes t  indicated i n l e t  and 

o u t l e t  concentrations of 33.6 and 1 .4  mg/m 

gr /dscf ,  2.99 and 0.124 l b / h r ) ,  respect ively.  

gr /dscf ,  5.72 and 0.108 lb /hr )  a t  i n l e t  and  

Two tests were r u n  a t  the baghouse during materials 

One indicated concentrations of 116 and 1 . 2  

gr /dscf ,  10.4 and 0.106 lb/hr)  a t  the 

3 (147 x and 5.9 x 

Because of the small number of tests f o r  each operating mode and 

the va r i ab i l i t y  of the data ,  i t  i s  impractical t o  estimate mixer emissions 

by difference;  t h a t  i s ,  by subtract ing the emissions a t t r i bu tab le  t o  

s l i t t i n g .  However, the source tests do indicate  that  a baghouse control l ing 

emissions from the mater ia ls  charging and s l i t t i n g  operations can reduce 

l ead  concentrations t o  l e s s  t h a n  1.37 mg/m (6 .0  x gr /dscf)  (approximately 

0.125 lb/hr  a t  Plant D) .  

3 

Calculations of removal eff ic iency a l so  show 

t h a t  a properly maintained baghouse control l ing these processes can 

reduce lead emissions by a t  l e a s t  98 percent. 

4.3 THREE-PROCESS OPERATION (STACKING, BURNING AND ASSEMBLY) 

Well-controlled lead-acid bat tery plants use f ab r i c  f i l t e r s  or t 
scrubbers t o  control the three-process Most plants vent the 

stacking, burning, and assembly operations i n t o  a common duct  p r ior  t o  

cleaning the gases. Other p l a n t s  clean exhausts from paste mixing and 

the three-process operation with a common system. 
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Par t i c l e  s i z e  data f o r  par t icu la te  emissions from the three-process 

operations a t  Plants B and D a r e  presented in Figures 4-8 and 4-9. 

4.3.1 Fabric F i l t e r s  

Based on plants  surveyed by EPA, the industry typ ica l ly  uses shaker- 

type f ab r i c  f i l t e r s  having a i r - to-c lo th  r a t i o s  o f  6/1 t o  7/1 t o  control 

three-process emissions. Hood design i s  very important because o f  the 

large number of emission points (s tacking,  burning, and assembly usually 

a re  performed a t  several s t a t ions ) .  

4.3.1.1 Test Data-- 

The three-process operation f a c i l i t i e s  a t  Plants B and D were 

t e s t ed ,  with r e su l t s  as shown in Figures 4-10 and 4-11. 

a re  4500 and 4000 bpd a t  B and D ,  respectively. 

B averaged 1660 ba t t e r i e s  d u r i n g  7 hours o f  production and Plant D 

averaged 1600 ba t t e r i e s  during approximately 7 hours o f  production. 

Air-to-cloth r a t io s  of the baghouses are  6.5/1 and 3.3/1 a t  Plants B and 

D ,  respectively.  

b o t h  plants .  

Plant capaci t ies  

Dur ing  the t e s t s ,  Plant 

Three-process production i s  essent ia l ly  the same a t  

Three pairs  of t e s t s  a t  the baghouse i n l e t  and o u t l e t  were performed 

a t  Plant B,  which processes b o t h  wet and dry ba t t e r i e s  i n  the three- 

process operation. 

a t  four manual stacking s ta t ions  and two automated s ta t ions .  The stacks 

a re  processed on two automatic element assembly units (cast-on-strap [or 

COS] machines) and on a proprietary system. 

baghouse i n l e t  were 30.0, 33.6, and 19.9 mg/m 

and 87 x 

Outlet concentrations were 0.44, 0.07, and 0.04 mg/m 

The plates  and separators a t  this plant a re  stacked 

Lead concentrations a t  the 
3 (131 x 147 x 

gr/dscf ,  1.99, 2.30, and  1.37 lb /hr )  in the three t e s t s .  
3 (1.94 x 
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Figure 4-8. Particle size of particulate 
emissions from a three-process operation. 
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i 

0.32 x and 0.19 x gr/dscf ,  0.0347, 0.0056, and 0.0033 l b / h r ) .  ' 

The average lead concentrations a t  the baghouse i n l e t  and o u t l e t ,  \ 

respect ively,  were 27.9 and  0.19 mg/m3 (122 x loq4 and 0.82 x 

gr/dscf, 1.87 and 0.015 l b / h r ) ,  giving an average control eff ic iency of 

99.2 percent. 

Three pairs  of t e s t s  were a l so  performed a t  the i n l e t  and  o u t l e t  of 

baghouses control l ing three-process operations a t  Plant D. 

process f a c i l i t y  a t  Plant D cons is t s  of three production l i nes .  

the l i nes  are equipped with mechanical stackers and COS machines. 

other l i n e  has a mechanical s tacker ,  and the elements are jo ined  by 

manually burning the  leads,  (pronounced leeds) .  

were 40.0, 53.3, and 2.4 mg/m (175 x 233 x and 10.6 x 

gr/dscf;  5.09, 6.31, and 0.29 lb /hr ) .  

0.55, 1 .0 ,  and 0.66 mg/m3 (2 .4  x 

gr/dscf ;  0.071, 0.093, and 0.071 lb /h r ) .  The markedly lower concentrations 

a t  the i n l e t  in the th i rd  test apparently a r e  a t t r i bu tab le  t o  process 

down-time during the tes t .  

affected.  The average i n l e t  and o u t l e t  concentrations,  respect ively,  

over the two s e t s  of tests were 46.7 and 0.82 mg/m and 3.6 

x ;d-4 gr /dscf ;  5.7 and 0.082 l b / h r ) ,  giving an average control e f f i c i -  

ency of 98.6 percent. 

The three- 

Two o f  

The 

Baghouse i n l e t  concentrations 
3 

The o u t l e t  concentrations were 

4 .4  x 4 and 2.9 x 10- 

The o u t l e t  lead emissions were not  s ign i f i can t ly  

3 (204 x 

In tests performed e a r l i e r  a t  Plants B and J the controlled lead 

emissions averaged 0.15 and 0.13 mg/m3 (0.67 x 

gr /dsc f ) ,  respect ively.  
3 4.3 mg/m (18.7 x 

percent. 

and 0.56 x 

Uncontrolled lead emissions a t  Plant J averaged 

gr /dscf ) ,  indicat ing a baghouse eff ic iency of 97 
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1 

3 ! 
The r e s u l t s  show t h a t  a baghouse can c o n t r o l  the  three-process 

f a c i l i t y  t o  l e v e l s  l e s s  than 1.15 mg/m (5.0 x g r /dsc f )  w i t h  lead 

removal e f f i c i e n c i e s  grea ter  than 97 percent. 

4.3.2 Scrubbers 

Impingement type  scrubbers a r e  sometimes used t o  c o n t r o l  three-  

process emissions. 

drop o f  approximately 1245 Pa ( 5  inches W.G.) w i t h  l ead  c o l l e c t i o n  

e f f i c i e n c i e s  rang ing  about 90 percent as i n d i c a t e d  by t e s t s  a t  P lan t  D 

( g r i d  c a s t i n g  and paste mix ing) .  

o f  scrubber i s  u s u a l l y  l e s s  than 0.134 l / m  

l i qu id - to -gas  r a t i o  o f  2.6 l / m  (20 ga1./1000 a c f )  o f  exhaust. 

These scrubbers t y p i c a l l y  operate w i t h  a pressure 

Makeup water  requirement f o r  t h i s  type 
3 (1 ga1./1000 ac f )  a t  a 

3 

4.4 LEAD O X I D E  PRODUCTION 

Lead ox ide  i n  t h e  form o f  f i n e  p a r t i c u l a t e  mat te r  i s  manufactured 

i n  a b a l l  m i l l  o r  a Bar ton pot .  Most l ead  ox ide  f a c i l i t i e s  o f  both 

types use mechanical c o l l e c t o r s  fo l l owed  by a baghouse t o  capture the  

l e a d  ox ide  produc t ion  a f t e r  i t  leaves the  b a l l  m i l l  o r  Barton pot.  Most 

o f  t h e  product  i s  separated i n  a s e t t l i n g  chamber o r  cyclone, and the  

baghouse serves t o  increase t h e  product c o l l e c t i o n  e f f i c i e n c y .  

baghouse i s  considered as bo th  process equipment and a i r  p o l l u t i o n  

c o n t r o l  equipment. 

devices such as high-energy scrubbers o r  Roto-Clones are no t  used. 

4.4.1 Fabr i c  F i l t e r s  

The 

Therefore,  f o r  economic reasons, wet c o l l e c t i o n  

Based upon EPA survey da ta  a i r - t o - c l o t h  r a t i o s  o f  baghouses f o r  

c o l l e c t i o n  o f  lead  ox ide range from 2/1 t o  4/1. A low r a t i o  i s  needed 

t o  prevent  blow-through o f  t h e  c o l l e c t e d  ma te r ia l  from one s ide  o f  the  

bag t o  the  o ther .  
\ 
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4.4.1.1 Test Data-- 

The lead oxide production f a c i l i t y  a t  P l a n t  B was t e s t ed ,  w i t h  

results a s  shown i n  Figure 4-12. 

mills ,  each followed by two baghouses w h i c h  provide pa r t i cu la t e  control 

and a l so  col lect  the product. 

i n  para l le l  hav ing  a i r - to-cloth r a t i o s  of  2/1 and pressure drops of 249 

t o  498 Pa (1 t o  2 inches W . G . ) ;  the o ther  ba l l  mill i s  controlled by two 

baghouses i n  pa ra l l e l  having  a i r - to-cloth ratios of 4/1 and pressure 

drops o f  about 1494 Pa (6 inches W.G.). 

a r e  combined and released t o  the  atmosphere t h r o u g h  a s ingle  stack. The 

normal feed rate t o  each ball mill i s  189 grams of lead per second (1500 

pounds per hour) ,  i n p u t  for the two mills t o t a l i n g  378 g/sec (3000 

lb/hr);  the feed r a t e  can be increased a s  required t o  314 grams per 

second (2500 pounds per h o u r )  t o  give a t o t a l  rate of 624 g/sec (5000 

lb/hr) .  Throughout the t e s t s ,  the  lead feed r a t e  was 189 g/sec (1500 

1 b/hr) through each ball  mil 1 , t o t a l ing  378 g/sec (3000 1 b/hr). 

Lead oxide is  produced by two ball 

One ball  mill i s  controlled by two baghouses 

Exhausts from a l l  four baghouses 

Three tests were r u n  a t  the common out le t  of the four baghouses 

associated w i t h  lead oxide production. No tests were performed a t  t he  

baghouse inlets.  

2.3, and 1.1 mg/m (4.9 x 9.9 x l op4 ,  and 4.9 x gr/dscf;  

0.010, 0.022, and 0.011 lb /h r ) ,  g i v i n g  an average lead concentration of 

1 .5  mg/m (6.6 x gr/dscf,  0.014 lb /hr ) .  These values a r e  equivalent 

t o  emissions of 3.17, 6.35, and 3.17 grams (0.007, 0.014, and 0.007 

The lead concentrations i n  the three tests were 1.1,  
3 

3 

pounds) of lead per t o n  of lead i n p u t  t o  the process. 

i n  1974 indicated average lead emissions of 0.39 mg/m 

gr/dscf,  0.0026 l b  per ton of lead input ) .  

Tests a t  P l a n t  B 

(1.7 x 3 

11 
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The test  r e su l t s  show t h a t  operation of baghouses in a control 

recovery system can reduce lead emissions from a ball  mill lead oxide 

production f a c i l i t y  t o  l e s s  than 1 . 1  mg/m3 (5.0 x gr /dscf ) .  

The only data avai lable  on lead emissions from a baghouse-controlled 

Barton Process a re  from tests performed in 1973 a t  a lead oxide manufacturing 

p lan t . ' '  These data show emissions a t  t he  baghouse out le t  averaging 

71.9 mg/m3 (314 x 

level i s  s ign i f i can t ly  higher than those obtained in t e s t s  of ball mill 

emissions. 

o r  f ab r i c  type so no conclusions can be drawn regarding Barton Process 

versus ball  mill lead oxide production emissions. 

Barton pot emissions are avai lable .  

gr/dscf o r  0.45 lb/ton of lead input) .  This 

However, the  test  report d i d  n o t  specify a i r - to-c lo th  r a t io ,  

No other  t e s t  data on 

4 .5  LEAD RECLAMATION 

The exhaust  gas stream from the lead reclamation process i s  

s imilar  t o  the gr id  cast ing and small par ts  cast ing exhaust gases in 

t h a t  both are characterized by high temperatures and lead fumes. 

these gas streams are  s imi la r  i n  character  i t  i s  not uncommon t o  vent 

these processes t o  a common control device. 

Since 

P a r t i c l e  s i ze  data f o r  par t icu la tes  emitted from a lead reclamation 

furnace are presented in Figure 4-13. 

4.5.1 Scrubbetx 

Lead reclamation furnaces a re  generally control led w i t h  low-energy 

Low-energy mu1 t i s t a g e  or  Roto-Clone-type wet co l lec tors  

3 
a re  used most f requent ly ,  with pressure drops  less than 2 kPa (8 inches 

W . G . )  and l iquid-to-gas r a t io s  of 0.4 t o  0.7 l/m 

ac f ) .  

( 3  t o  5 ga1./1000 
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The lead reclamation f a c i l i t y  a t  Plant G i s  controlled with a 

cascade scrubber. Tests of uncontrolled and controlled lead emissions 

gave the r e su l t s  shown in Figures 4-14 and 4-15, respectively.  

of scrap lead during three t e s t s  were 431, 404, and 508 kg (950, 890, 

and 1120 l b ) .  

( 4  t o  5 ga1./1000 ac f )  of exhaust a t  a pressure d rop  of 498 t o  747 Pa ( 2  

t o  3 in .  W . G . ) .  

f a c i l i t y ,  which was not operating during the t e s t s .  

Charges 

3 The l iquid-to-gas r a t i o  ranges from 0.53 t o  0.70 l/m 

This scrubber also controls the small parts casting 

Three t e s t s  fo r  lead were run  a t  b o t h  the i n l e t  and ou t l e t  of the  

cascade scrubber. Lead concentrations a t  the i n l e t s  were 175, 214, and 

293 mg/m3 (765 x 937 x and 1280 x gr/dscf;  2.10, 2.69, 

and 3.72 lb /h r ) .  

mg/m3 (9.4 x 19  x and 1 7  x gr /dscf ;  0.028, 0.059, 0.050 

lb /hr ) .  

(1000 x and 15 x 

These values indicate  an average control eff ic iency of 98.3 percent. 

Concentrations a t  the o u t l e t  were 2.2, 4.3, and 3.9 

3 Average i n l e t  and o u t l e t  concentrations were 229 and  3.4 mg/m 

gr /dscf ,  2.8 and 0.046 l b / h r ) ,  respectively.  

The tes t  resu l t s  demonstrate t ha t  a low-energy scrubber can reduce 
3 emissions from lead reduction to average l e s s  than 3.7 mg/m 

gr/dscf,  0.05 lb /hr )  a t  a plant  with a f a c i l i t y  of t h i s  s ize .  

4.5.2 Fabric F i l t e r s  

(16 x 

A survey of plants  performed by EPA indicates t ha t  fabr ic  f i l t e r s  

a re  n o t  used on lead reclamation f a c i l i t i e s  a t  lead-acid bat tery plants.  

They are ,  however, applied t o  hot exhaust streams i n  other industr ies .  

Examples are baghouse applications for  control of emissions from e l e c t r i c  

arc  furnaces and s i n t e r  plant windboxes in t h e  iron and steel industry. 

Tests of baghouses a t  Plants €3 and D indicate  tha t  a lead col lect ion 
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1 

eff ic iency i n  excess of 98 percent can be achieved. These devices i 
control led exhaust gases from the three-process operation s t a t ions  and 

had a i r - to-c lo th  r a t i o s  of 6/1 and 3/1 respect ively.  

4.6 FORMATION 

As explained in  Chapter 3, formation processes a re  divided i n t o  two 

ca tegor ies ,  those which form i n  the bat tery case and those which form in 

open tanks.  

s u l f u r i c  acid mist. 

formed slowly (1 t o  4 days) and are  usually destined f o r  wet-charged 

b a t t e r i e s .  

(usual ly  16 hours) and a re  used t o  make dry-charged ba t t e r i e s .  

of emissions control f o r  these processes depends on whether o r  not the 

formation area i s  enclosed. 

Formation processes do not  emit lead, b u t  a r e  a source of 

Battery plates  formed inside the bat tery case a re  

Battery p la tes  formed in  open tanks a re  formed more rapidly 

The type 

Very l i t t l e  data on emissions from formation processes a re  avai lable  

from any source. 

the processes which appear t o  generate much higher emissions a re  those 

which form the p la tes  i n  open vats .  

t h a t  most companies which form the bat tery p la tes  inside the assembled 

ba t te ry  have no ductwork t o  remove emissions from the work area,  and 

there  appears t o  be no concern about indus t r ia l  hygiene from e i t h e r  

plant  o r  government personnel. 

the work area (those which form in an open va t )  have a more acute emission 

problem. 

or  combinations of these control techniques t o  minimize emissions t o  the 

production area and the outside a i r .  

pract ices  used f o r  formation processes. 

However, based on observations during plant inspections,  

T h i s  i s  a l so  evidenced by the f a c t  

Plants which do duct  the emissions from 

These plants typical ly  use e i t h e r  foam, scrubbers, mist eliminatot 

Following are  emission control 
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4.6.1 Control Techniques 

4.6.1.1 Good Work Practice-- 

When the formation area i s  no t  vented t o  a control device, such as 

when the battery i s  formed a f t e r  complete assembly, the operator should 

form t h e  ba t te r ies  slowly and keep every bat tery f i l l e r  cap on the 

battery a t  a l l  times during the formation period. 

t o  the work area,  and hence t o  the atmosphere. 

company leaves the top of the battery case off d u r i n g  the assembly 

process and does n o t  i n s t a l l  the  top unt i l  a f t e r  formation is  complete. 

During formation, a dummy, reuseable cover i s  placed on t o p  of the  

ba t t e r i e s  be ing  formed. T h i s  helps t o  reduce emissions since much of 

the su l fu r i c  acid mist impinges on the s lave cover and condenses back 

i n t o  the bat tery.  

4.6.1.2 Water Sprays-- 

T h i s  minimizes emissions 

One large battery manufacturing 

13 

Many plants which form in the bat tery case (wet formation) spray 

The spray may the  ba t t e r i e s  with water during the formation process. 

absorb some s u l f u r i c  acid mist b u t  i s  primarily used t o  keep the temperature 

of the ba t t e r i e s  lower than i t  would normally be since,  as experienced 

i n  Chapter 3,  su l fu r i c  acid mist emissions increase proportionally w i t h  
14 acid temperature d u r i n g  formation. 

4.6.1.3 Ceramic-Disk Caps-- 

One manufacturer who forms the ba t t e r i e s  while they are completely 

assembled in the case has a patented bat tery f i l l e r  cap which has a 

ceramic disk on the  inside o f  the cap. The only escape fo r  the g a s  i s  

t h r o u g h  the cap, and t h i s  manufacturer claims tha t  the d i s k  absorbs 

hydrogen (which i s  a c a r r i e r  fo r  the s u l f u r i c  acid mis t ) ,  thus v i r tua l ly  
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e l i m i n a t i n g  s u l f u r i c  a c i d  m i s t  emissions generated dur ing  format ion.  

The a c i d  i s  dumped from t h e  b a t t e r y  a f t e r  fo rmat ion  and the  b a t t e r i e s  

are cen t r i f uged  t o  remove any remaining acid.  A f t e r  c e n t r i f u g i n g ,  the  

"wet" b a t t e r i e s  a r e  f i l l e d  w i t h  f r e s h  a c i d  and the  "d ry"  b a t t e r i e s  are 

shipped as i s .  15 

4.6.1.4 Foam Covers-- 

Some companies which form the b a t t e r i e s  i n  open tanks ( d r y  format ion)  

cover the  tanks w i t h  a l a y e r  o f  foam. 

a re  Alkonol  and Dupanol. These foaming agents c o n t r o l  s u l f u r i c  a c i d  

m i s t  by c o l l e c t i n g  t h e  m i s t  p a r t i c l e s  from t h e  sur face o f  the  s u l f u r i c  

a c i d  s o l u t i o n  be fore  they can escape i n t o  t h e  format ion room. 

format ion processes us ing  foam were surveyed by EPA. 

o f  t h e  m i s t  c loud above forming tanks and t h e  c h a r a c t e r i s t i c  a c i d  odor 

i n  t h e  forming room suggested a decrease i n  a c i d  m i s t  emissions when 

foam i s  used. 

con f i rm  a reduc t i on  i n  emissions (see Sect ion  4.6.2 and Appendix C). 

4.6.1.5 Scrubbers-- 

Two foaming agents t y p i c a l l y  used 

Three 

Subject ive F measurements 

Emission measurements a t  one p l a n t  (P lan t  L )  d i d  n o t  

The o n l y  companies which use scrubbers a re  those which form the  

The scrubbers used by these b a t t e r i e s  i n  open va ts  ( d r y  format ion) .  

companies are  t y p i c a l l y  low energy type scrubbers, such as the  H e i l  fume 

washer (a scrubber and m i s t  e l im ina to r ) ,  and several non-commercial 

designs. 

and duct  t h e  emissions t o  the  scrubber, o r  they form t h e  b a t t e r y  i n  a 

room which can be c losed o f f .  The emissions i n  the  room are then ducted 

t o  the  scrubber. 

4.6.1.6 M i s t  E l im ina tors - -  

P lan ts  which use scrubbers e i t h e r  enclose the  format ion tanks 

I 

I 



Some companies which form t h e i r  ba t t e r i e s  i n  open vats use mist 

eliminators r a the r  than scrubbers. 

i s  the Tri-Mer scrubber. 

as they go t h r o u g h  a fan separator followed by a packed tower. The 

packing is  then per iodical ly  washed (cal led f lush ing)  on a schedule 

ranging from once per day t o  two or three times per s h i f t .  

4.6.2 Test Data 

A popular brand used by t h i s  industry 

T h i s  mist eliminator catches the mist pa r t i c l e s  

Two open vat-type (dry)  formation processes have been sampled by 

EPA. The f i r s t  test  did n o t  y ie ld  any val id  r e s u l t s  because the process 

was n o t  operating properly (one o f  three formation c i r c u i t s  was inoperative).  

Also, emissions from the control device were n o t  detectable  when EPA 

Reference Method 8 was used t o  c o l l e c t  emissions over a two-hour sampling 

period. Uncontrolled emissions were not  sampled a t  this plant.  

The second formation process (Plant  L )  was sampled during four 

separate sixteen-hour cycles.  The emission control on formation a t  this 

plant consisted of the use o f  foam i n  combination w i t h  a scrubber/mist 

eliminator.  

el iminator during three formation cycles when foam was in use and one 

cycle when foam was n o t  applied.  

process increase towards the end of the sixteen-hour cycle,  only samples 

taken during the l a s t  f i v e  hours of each cycle were analyzed for average 

emissions. These r e s u l t s  a r e  shown in Figures 4-16 and 4-17. Acid mist 

emissions without the use of foam were 65 mg/m 

lb /h r )  before the scrubber and 1.6 mg/m3 (0.0007 gr /dscf ,  0.02 lb /hr )  

a f t e r  the scrubber/mist eliminator.  With the use of foam, emissions 

averaged 66 mg/m 

Samples were taken a t  t he  i n l e t  and out le t  of the s c r u b b e r h i s t  

Because emissions from the formation 

- 

3 (0.028 gr /dscf ,  .66 

3 (0.029 gr /dscf ,  0.70 lb /hr )  before the scrubber and 
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Figure 4-16. Uncontrolled formation emissions. 
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3 2 . 3  mg/m (0.001 gr/dscf,  0.03 lb /hr )  a f t e r  control.  Additional de t a i l  

on these t e s t s  i s  presented in  Appendix C. 

4.7 CONTROL PERFORMANCE SUMMARY 

Figures 4-18 and 4-19 respectively,  show average uncontrolled and 

controlled lead emissions from a l l  processes tes ted d u r i n g  the EPA test 

program. 

t e s t s .  

Table 4-1 sumar izes  control equipment parameters d u r i n g  these 

Details o f  the  t e s t s  a re  presented i n  Appendix C. 

The lead-acid s torage battery industry generally uses low energy 

scrubbers t o  control production processes which evolve gases containing 

moisture o r  possible spark hazards. EPA has concluded t h a t  f ab r i c  

f i l t e r s  can be used t o  control a l l  lead emitting processes, provided 

t h a t  necessary precautions are  taken t o  prevent moisture condensation 

and sparks. 

emission cha rac t e r i s t i c s  (especial ly  p a r t i c l e  s i z e )  of a l l  bat tery 

manufacturing processes fo r  which we have emission data. 

f i l t e r s  a re  commonly used t o  control emissions from other  industr ies  

having s imi la r  moisture and spark hazards. 

T h i s  conclusion i s  p a r t i a l l y  based on the s imi la r i ty  of 

Also, fabr ic  
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5.0 MODIFICATIONS AND RECONSTRUCTION 

i 

5.1 GENERAL 

New Source Performance Standards apply  t o  new, modi f ied,  and reconst ructed 

f a c i l i t i e s .  Therefore, e x i s t i n g  f a c i l i t i e s  are no t  a f f e c t e d  u n t i l  a 

m o d i f i c a t i o n  o r  recons t ruc t i on  i s  determined t o  have taken place. 

d e f i n i t i o n s  o f  mod i f i ca t i on  and recons t ruc t i on  are presented i n  t h e  

general p rov is ions  app l i cab le  t o  a l l  New Source Performance Standards i n  

40 CFR 60.14 and 60.15 and a r e  discussed i n  t h i s  chapter. 

The 

A step-by-step approach t o  determin ing whether a physical  o r  

operat ional  change c o n s t i t u t e s  a m o d i f i c a t i o n  o r  recons t ruc t i on  under 

the  regu la t ions  i s  shown i n  F igure  5-1. 

o f  some o f  t h e  terms used i n  the  regu la t i ons :  

Fol lowing a r e  s i m p l i f i e d  d e f i n i t i o n s  

O Source - Genera l ly  an e n t i r e  p l a n t  o r  process cons is t i ng  o f  
more than one f a c i l i t y .  

O F a c i l i t y  - A p a r t i c u l a r  ope ra t i on  w i t h i n  a source. For 
example, i n  a lead-ac id  ba t te r )  p lan t ,  the g r i d  cas t i ng  
operat ion,  the  paste m ix ing  operat ion,  the  three-process 
operat ion,  etc. ,  would be considered as separate f a c i l i t i e s .  

A f fec ted  F a c i l i t y  - One t h a t  i s  sub jec t  t o  the  emission 
l i m i t a t i o n s  o f  an NSPS. An a f f e c t e d  f a c i l i t y  i s  one t h a t  i s  
newly b u i l t  o r  one t h a t  has been mod i f ied  o r  reconst ructed.  

O 
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5.1 .l Reconstruction 

a comparable e n t i r e l y  new f a c i l i t y ,  and, ( 2 )  i t  i s  technologically and 

economically f eas ib l e  t o  meet the appl icable  standards. 

!, 

1, 

I 5.1.2 Modification 

If  a physical or operational change r e s u l t s  in a n  increase in  the 

r a t e  of emission t o  the atmosphere of any pol lutant  t o  which an NSPS 

a p p l i e s ,  the f a c i l i t y  i s  deemed t o  be modified. 

apply, as  shown i n  Figure 5-1. 

Certain exceptions 

When the  purpose of the  change i n  a f a c i l i t y  or ope ra t ion  i s  t o  

increase production r a t e s  and such change causes an increase i n  emission 

rates, t he  f a c i l i t y  i s  deemed modified only i f  the  to t a l  expenditures 

(both capi ta l  and expense do l l a r s )  a t t r i b u t a b l e  t o  the  change exceed t h e  

product of  the f a c i l i t y ' s  "1012 Basis" and the "Annual Asset Guideline 

Repair Allowance Percentage (AAGRAP) ."  The f i r s t  f i gu re  i s  determined 

in  accordance with Internal Revenue Code Section 1012. Very simply 

s t a t ed ,  i t  may be t h o u g h t  of as t h e  i n i t i a l  cos t ,  o r  basis ,  of the 

f a c i l i t y .  

t ion  534 ( l a t e s t  e d i t i o n ) .  

t o  various f a c i l i t i e s  for which NSPS regulat ions have been promulgated. 

The la t te r  f igure i s  g i v e n  i n  Internal Revenue Service Publica- 

Tab le  5-1 l i s t s  the AAGRAP values appl icable  
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TABLE 5-1. ANNUAL ASSET GUIDELINE R E P A I R  ALLOWANCE 
PERCENTAGES FOR S P E C I F I E D  FACILITIES PER I R S  

PUBLICATION 534 (1975 EDITION) 

Fac i  1 i ty AAGRAP 

N i t r i c  a c i d  product ion u n i t  5.5 

S u l f u r i c  a c i d  p roduc t ion  u n i t  5.5 

Lead smel ter  cupola 4.5 

C a t a l y t i c  c rack ing  u n i t  a t  7.0 
a pet ro leum r e f i n e r y  

E l e c t r i c  a rc  furnace 8.0 

5.2 APPLICABILITY OF 40 CFR 60.14 AND 60.15 TO THE LEAD-ACID 
BATTERY MANUFACTURING INDUSTRY 

5.2.1 Cap i ta l  Costs o f  F a c i l i t i e s  

I n  general, the  c o s t  o f  any p iece  o f  equipment represents approximately 

25 t o  33 percent  o f  t h e  t o t a l  i n s t a l l e d  c a p i t a l  costs.  Cost breakdowns 

f o r  a t y p i c a l  i n s t a l l a t i o n  a r e  g iven i n  Tables 8-10 and 8-11. 

c a p i t a l  cos ts  associated w i t h  the purchase o f  var ious components a r e  

shown i n  Table 5-2. 

may be considered a recons t ruc t i on  i f  the f i x e d  c a p i t a l  cos t  o f  the  new 

components exceeds 50 percent  o f  t h e  f i x e d  c a p i t a l  cos t  t h a t  would be 

requ i red  t o  cons t ruc t  a comparable e n t i r e l y  new f a c i l i t y .  Thus the 

replacement o f  a r o t a r y  m i l l  i n  a lead ox ide  manufactur ing f a c i l i t y  

would n o t  be considered a recons t ruc t i on  where t h e  f i x e d  c a p i t a l  cos t  o f  

t h e  m i l l  i s  $45,000 and t h e  t o t a l  f i x e d  c a p i t a l  costs  o f  an e n t i r e l y  new 

f a c i l i t y  would approximate $125,000. 

5.2.2 Rout ine Maintenance, Repair, and Replacement 

Estimated 

As mentioned e a r l i e r ,  t h e  replacement o f  components 

4 

Rout ine maintenance, repa i r ,  o r  replacement o f  components are 

s p e c i f i c a l l y  exempted under sec t i on  60 .14(e) ( l ) .  Therefore i t  i s  impor tant  
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to consider the physical changes that constitute routine maintenance, 

repair, or replacement. 

Grid casting furnaces require periodic inspection and annual repairs 

such as relining. 

times and then are replaced. 

and therefore require periodic inspection and replacement o f  small parts 

and an annual complete overhaul. 

grid casting machine can operate for many years. 

These furnaces are normally relined only five or six 

Grid casting machines are highly mechanized 

With a good maintenance program, a 

Paste mixers usually require considerable maintenance because 

operators tend to overload the equipment. 

other movable parts cannot sustain the mechanical attrition and must be 

replaced. The paste mixer shell and other stationary hardware can last 

for many years, however, requiring very little maintenance. 

grid casting machine, the paste machine is highly mechanized and requires 

periodic inspections and annual overhauls. 

bearings, and drives is  common. 

Gears, shafts, drives, and 

Like the 

Replacement of chains, 

Automatic stacking machines, burning machines, and group assembly 

machines require continual maintenance. Conveyor chains, bearings, and 

small parts are periodically replaced. These machines are also cleaned 

periodically and overhauled annually. 

burning, and assembly are done manually, little if any routine maintenance 

i s  required. 

At plants where the stacking, 

Equipment for forming dry batteries may corrode during the years 

Where batteries are formed in their and eventually need replacement. 

cases, corrosion is not a problem. 

they are not adequately cooled, this is  unlikely; they typically require 

Although rectifiers can burn out if 



t no maintenance and l a s t  f o r  many years.  

t h i s  study t h e  r e c t i f i e r s  were over 20 years o ld .  

A t  one p l a n t  v i s i t e d  dur ing  

, 

Fabr ic  f i l t e r  bags are  normal ly  rep laced annual ly .  

the  baghouse are  l i k e l y  t o  jam f r e q u e n t l y  and r e q u i r e  r e g u l a r  maintenance. 

Screw conveyors from 

Barton pots  a l s o  r e q u i r e  p e r i o d i c  r e l i n i n g  and o the r  minor repa i r s .  

Eventual ly  these po ts  must be replaced. 

5.2.3 Use o f  A l t e r n a t i v e  Ma te r ia l s  

I n  general, t h e  same m a t e r i a l s  have been used i n  lead-ac id  b a t t e r i e s  

ever s ince s e l f - s t a r t e r s  were pu t  on automobiles. 

they cannot be rep laced w i t h  a l t e r n a t i v e  ma te r ia l s .  

Almost by d e f i n i t i o n ,  

A l l o y  metals are 

sometimes added t o  the  lead, u s u a l l y  a t  the  smelter.  I n  b r i e f ,  the  

exemption c i t e d  i n  sec t i on  60.14 ( e ) ( 4 )  r e l a t i v e  t o  the  use o f  a l t e r n a t i v e  

m a t e r i a l s  has l i t t l e  a p p l i c a t i o n  t o  the  manufacture o f  lead-ac id  b a t t e r i e s .  

The on ly  foreseeable a p p l i c a t i o n  o f  t h i s  sec t i on  would r e l a t e  t o  

pasre mix ing.  The mix ing f a c i l i t y  i s  designed t o  mix oxides der ived  

from both  b a l l  m i l l s  and Bar ton pots .  

f i n e r  and more d i f f i c u l t  t o  con ta in  and ~ a p t u r e , ~  it i s  poss ib le  t h a t  

use o f  Bar ton p o t  oxides cou ld  cause r e l a t i v e l y  g rea ter  emissions from 

the  mixer .  

t h i s  regard;  one po in ted  ou t  t h a t  because bo th  oxides a r e  o f t e n  ground 

i n  a hammermill as a f i n a l  step, t h e  p a r t i c l e  c h a r a c t e r i s t i c s  may be 

Because some regard the  l a t t e r  as 

(None o f  t h e  i n d u s t r y  spokesmen contacted had in fo rmat ion  i n  

5- 7 



s i m i l a r ) .  

a l s o  may increase emissions from t h e  mixer. 

ground f o r  use i n  the  negat ive  paste mix.  

such a change i n  t h e  use o f  ma te r ia l s  would not  be deemed a m o d i f i c a t i o n  

if t h e  mixer  was designed t o  accommodate t h e  a l t e r n a t i v e  ma te r ia l .  

5.2.4 Use o f  D i f f e r e n t  Cont ro l  Device 

Use o f  var ious a l t e r n a t e  m a t e r i a l s  as b inders and expanders 

Even o l d  paste i s  sometimes 

Under sec t ion  60.14(e)(4), 

Sect ion 60.14(e)(5) prov ides an exemption where an increase i n  

p o l l u t a n t  emission r a t e  i s  due t o  the  a d d i t i o n  o r  use o f  any system o r  

device whose pr imary f u n c t i o n  i s  t h e  reduc t i on  o f  a i r  p o l l u t a n t s  and i t  

i s  determined by t h e  Admin i s t ra to r  o f  EPA t h a t  such system i s  n o t  l ess  

env i ronmenta l ly  b e n e f i c i a l  than the  o r i g i n a l  system. An example o f  t h i s  

i s  replacement o f  a 99.9 percent  e f f i c i e n t  scrubber ( f rom which lead- 

contaminated water emanates) w i t h  a 99 .7-percent -e f f i c ien t  dry c o l l e c t o r  

such as a f a b r i c  f i l t e r .  

p e r c e n t - e f f i c i e n t  cyclone would be considered l e s s  env i ronmenta l ly  

b e n e f i c i a l  and thus a mod i f i ca t i on .  

Replacement o f  t h e  same scrubber w i t h  a 70- 

5.2.5 Increase i n  Product ion Rate Accomplished Without a Cap i ta l  
Expendi ture 

I f  the  purpose o f  a phys ica l  o r  opera t iona l  change i s  t o  increase 

t h e  produc t ion  r a t e  and i f  such change r e s u l t s  i n  an increase i n  emission 

ra te ,  t h e  f a c i l i t y  w i l l  be considered a mod i f ied  f a c i l i t y  on l y  i f  the 

t o t a l  cos ts  associated w i t h  the  change c o n s t i t u t e  a c a p i t a l  expenditure. 

I f the  t o t a l  costs  a r e  lower  than those c o n s t i t u t i n g  a c a p i t a l  expendi ture,  

such change i s  n o t  considered a m o d i f i c a t i o n  ( sec t i on  60.14[e][2]). 

Cap i ta l  expendi ture i s  t h e  product o f  the IRS Regulat ion 1012 Basis and 

t h e  Annual Asset Gu ide l ine  Repair Allowance Percentage (AAGRAP). 

1977 E d i t i o n  o f  I R S  p u b l i c a t i o n  534 se ts  t h e  AAGRAP a t  5.5 percent  f o r  

The 

\ 

I 
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the lead-acid battery industry. 

cost of the change exceeds 5.5 percent of the original cost of the 

facility, the change could constitute a modification. 

Simply stated, therefore, if the total 

5.3 ILLUSTRATIVE EXAMPLES 

The enforcement division of the appropriate EPA regional office 

should be contacted whenever a source has questions regarding modifications 

and reconstruction. Their judgment will supercede any general examples 

that can be given in a document such as this. 

are offered below, showing how the regulation might apply to the lead- 

acid storage battery industry. 

However, some examples 

As one example, consider a grid casting facility with a 1012 basis . 
of $515,000. 

change results in an increase in the emission rate to the atmosphere of 

any pollutant to which a standard applies, the change will be considered 

a modification if the cost exceeds $28,325 (5.5 percent of $515,000). 

If the furnace i s  changed to increase production and the 

As another example, if a plant operator replaces the motor, paddle 

wheel and shell of his paste mixer, the repaired mixer will be subject 

to the new source performance standards, even if emissions to the atmosphere 

are not increased. This is assuming that the cost of the new components 

of the repaired mixer "exceeds 50 percent of the fixed capital cost that 

would be required to construct a comparable entirely new facility [mixer]" 

and that "it is technically and economically feasible to meet the 

applicable standards" (Section 60.15). 
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6.0 EMISSION CONTROL SYSTEMS 

This chapter describes emission control systems that are considered 

likely candidates to represent the best system of emission reduction. 

An emission control system is a combination of a production process or 

type of process equipment (Chapter 3) and an emission control technique 

(Chapter 4). 

differences in types of process equipment that would limit the use of 

one control technique and dictate use of another. 

process operations, however, there is the choice of providing a wet 

collector or a fabric filter. 

of a series of control devices, such as cyclone, baghouse, and after- 

burner. (When a baghouse is preceded by a cyclone at a lead oxide 

production facility, the cyclone is considered part of the process 

equipment. 

economic removal of valuable lead-oxide from the stack gas. 

of the baghouse to remove lead oxide beyond the point where it is economical 

is considered capacity added for emission control). 

In the lead-acid battery industry there are no significant 

For most of the 

None of the operations requires the use 

The baghouse is also part of the process to the extent of 

The capacity 

Given the definition of a control system as consisting of a production 

process together with a specific control technique, the next step is to 

develop a set of control "alternatives"; these are strategies for combining 

the various processes with the available control techniques to achieve 

optimum reduction of lead emissions throughout an entire plant. 

selected alternatives, or strategies, discussed in this chapter are 

The 
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later considered in terms of their environmental impacts (Chapter 7) and 

economic impacts (Chapter 8). 

6.1 APPLICATION OF CONTROL TECHNIQUES 

The applicability and performance of a control technique with 

respect to a specific facility or group of facilities depend on the 

characteristics of the exhaust gas and particles, and on the operational 

characteristics of the control device and the facility. Other lead- 

emitting operations, such as slitting or lug breaking, can be ducted to 

any device controlling lead emissions from another facility. Table 6-1 

sumarizes the control systems that are, or could be, applied to well- 

controlled facilities in lead-acid battery manufacturing plants. 

6.2 SELECTED CONTROL ALTERNATIVES 

As discussed earlier, some facilities may be vented to common 

control systems. The possible combinations are many. Eight control 

alternatives for lead emissions are presented in Table 6-2. Control 

alternatives I through V are applicable to plants of production capacity 

greater than 500 batteries per day. 

less than 500 bpd) typically do not have lead oxide manufacture and lead 

reclamation facilities. Also, it i s  expected that the economic impact 

of requiring emission controls on small plants will be more severe than 

on larger plants. Therefore, control alternatives VI, VII, and VI11 are 

presented to give consideration to small producers of lead-acid batteries. 

Small plants (production capacity 

Selection of these eight alternatives is based on current applications, 

engineering judgement, and in the cases of systems I, VI, and VII, 

technology transfer. 

equally effective in abating lead emissions. All eight alternatives 

include a'fiber mist eliminator for acid mist control. 

It is emphasized that these alternatives are not 
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T a b l e  6-2.  SELECTED CONTROL ALTERNATIVES FOR 

LEAD-ACID BATTERY MANUFACTURING INDUSTRY 

_ ?  

Plant 
size. 
BPD - 

500, r 
2000, 

6 5 0 0  
6 

r 
130 

250 'd 

L 

Control 
3lternative 

I 

11 

111 

IV 

V 

V I  

VI 1 

VI11 

a Facilities 

A ,  B, F 
C, E 
G 
D 

B .  C, E 
F 

A 

G 
D 

C.  E 
A .  B, f 

G 
D 

A .  B. C 

E 
F 

G '  
D 

A. B, C, F 

E 
G 
D 

A ,  B, C 
E 
G 

A. 8, C, E 
G 

A. 8, C 

E 
G 

. .. ___ . .. . . - .... . ._ 

Control system b 

Fabric filter, 6 / 1  A/C 
Fabric filter, ~6/1 A/C 
Mist eliminator 
Fabric filter, 2/1 A/C 

Fabric filter. 6/1 A/C 
Impingement and entrainment 

Impingement and entrainmen: 

Mist eliminator 
fabric filter. 2 / 1  A/CC 

Fabric filter, 6/1 A/C 
Impingement and entrainment 

Mist eliminator 
Fabric filter, 2 /1  A/C 

Impingement and entrainme>: 

Fabric filter, 6/1 A/C 
Impingement and entrainment 

Mist eliminator 
Fabric filter, 2/1 A/CC 

Impingement and entrainment 

Fabric filter, 6/1 A/C 
Mist eliminator 
Fabric filter, 2 / 1  A/CC 

fabric filter, 6/1 A/C 
Fabric filter, 6/1 A/C 
Mist eliminator 

Fabric filter, 6/1 A/C 
Mist eliminator 

scrubber 

scrubber 

scrubber 

scrubber 

scrubber 

scrubber 

Impingement and entrainment 

Fabric filter, 6/1 A/C 
scrubber 

Mist eliminator 

a Facilities key: A - grid casting furnace; B - grid casting 
machines; C - paste mixer: D - lead oxide manufacturing: 
E - three-process operation: F - lead reclamation furnace: 
G - formation. 
Facilities are vented to common control systems as shown. 
Small plants (500 bpd or l e s s )  are assumed to have no lead 
oxide manufacturing facilities. 
Plants smaller than 500 BPD are assumed to have no lead reclansa- 
tion facilities. 

C 
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E l e c t r o s t a t i c  p r e c i p i t a t o r s  and h igb energy scrubbers a re  commonly 

used t o  c o n t r o l  p a r t i c u l a t e  emissions from o the r  i n d u s t r i e s .  They are  

no t  considered i n  any o f  the  c o n t r o l  a l t e r n a t i v e s  i n  t h i s  study because 

they are  n o t  used i n  the  lead-ac id storage b a t t e r y  indus t ry ,  and have no 

economic o r  environmental advantage over f a b r i c  f i l t e r s .  

6.3 EFFECTIVENESS OF SELECTED LEAD EMISSIONS CONTROL SYSTEMS 

Approximate uncon t ro l l ed  lead emission ra tes  o f  the  f a c i l i t i e s  used i n  

lead-ac id  b a t t e r y  p lan ts  a re  presented i n  Table 6-3. 

ca l cu la ted  us ing e,oission t e s t i n g  data presented and discussed i n  Chapter 4. 

The emission reduc t i on  which would r e s u l t  f rom the  use o f  any one o f  t h e  

se lected con t ro l  a l t e r n a t i v e s  can be c a l c u l a t e d  us ing t h e  c o l l e c t i o n  

e f f i c i e n c i e s  o f  the  c o n t r o l  system components (see Table 6-4).  Tables 6-5 

and 6-5A compare t h e  expected lead emission ra tes  o f  500, 2000, and 6500 bpd 

p lan ts  us ing c o n t r o l  a l t e r n a t i v e s  I through V and 100 and 250 bpd p l a n t s  

using a l t e r n a t i v e s  V I  through VI11 w i t h  the  approximate emission ra tes  o f  

p lan ts  us ing no emission con t ro l s .  

lead emission ra tes  o f  p l a n t s  us ing  the se lec ted  con t ro l  a l t e r n a t i v e s  w i t h  

the  expected emission r a t e s  o f  p l a n t s  c o n t r o l l i n g  emissions on ly  t o  the  

ex ten t  requ i red  by t y p i c a l  S ta te  regu la t i ons .  S ta te  Implementation Plan 

(SIP) regu la t i ons  genera l l y  l i m i t  p a r t i c u l a t e  emissions from a process t o  a 

percentage o f  the  throughput o f  the  process. 

b a t t e r y  p l a n t  t o  comply w i t h  t y p i c a l  S I P  regu la t i ons ,  emissions from the  

paste mix ing and lead rec lamat ion f a c i l i t i e s  genera l l y  must be c o n t r o l l e d  

(uncont ro l led  emissions from lead ox ide produc t ion  f a c i l i t i e s ,  g r i d  

cas t i ng  f a c i l i t i e s  and three-process f a c i l i t i e s  genera l l y  do n o t  exceed 

S I P  l i m i t s ) .  

These have been 

Tables 6-6 and 6-6A compare the  expected 

I n  o rder  f o r  a lead-ac id 

S I P  emission r a t e s  presented i n  Tables 6-6 and 6-6A were 

6-5 



m i  

h u 
.A I 

U - 
d N  In - 

m m  . .  0 0  

00 
. .  

N L? - v 

a, 
C 
.A c 
U 

2 
tn 
C 
.ri u 
ffl 
I C  
U 
a 
.rl 
Ll u 

tn 
c 
.d 
x 
..-I 
E 
a, u 
ffl 
ir) 
14 

CI 
C 
-4 
Ll 
7 u u m 
w 
I 
C 
2 
0 a 
PI 

c 
0 
4 u 
m 
Ll 
a, a 
0 
ffl 
lo 
a, 
U 
0 
Ll a 
I 
a, 
a, 
Ll c 
E+ 

m u  a w i;r a: 

6-6  



, 
, 

Control device Lead collection efficiency, % 

I 

1 
It is estimated that well-controlled lead oxide manufacturing 
facilities emit only half as much lead as one designed only 
for economical recovery of lead oxide. Hence only a 50 per- 

k a 

t 
, cent efficiency is stated. 
I 
r: 

Fabric filter, 2/1 A/C 

Fabric filter, 6/1 A/C 

Impingement and entrainment 
scrubber 
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Table 6-5. EFFECT OF CONTROL ALTERNHTIVES ON LEA0 EMISSIONS 

FRUM VARIOUS S I Z E D  BATTERY MANUFACTURING PLANTS 

Plant Lead emissions, kglday 
Control size, percent 

a1 ternativea bpd Uncontrolled Controlled removal 

I 500 6.25 0.063 99.0 
2000 25.1 0.291 98.8 
6500 81.6 0.988 98.8 

500 
2000 
6500 

I 1  500 6.25 0.088 98.6 
2000 25.1 0.388 98.4 
6500 81.6 1.311 98.4 

6.25 0.326 94.8 
25.1 1.31 94.8 
81.6 4.38 94.6 

111 500 6.25 0.098 98.4 
2000 25.1 0.424 98.3 
6500 81.6 1.43 98.3 

500 
2000 
6500 

I V  

6.25 0.326 94.8 
25.1 1.31 94.8 
81.6 4.41 94.6 

V 

100 
2 50 

V I  

V I 1  

1.22 0.0122 99 .o 
3.04 0.0304 99.0 

0.0122 99 .o I l!: I 3.04 I 0.0304 1 99.0 

0.0615 I 94.9 
0.1540 94.9 

V I 1 1  

Table 6 - 2  describes the selected control alternatives. a 
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Table 6-5A. EFFECT OF CONTROL ALTERNATIVES ON LEA0 EMiSSIONS 

FROM VARIOUS SIZE0 BATTERY MANUFACTURING PLANTS 

(English Units) 

Control ~ a I 
alternative 

I 

I 1  

111 

I V  

V 

V I  

V I 1  

VI11  

Plant 
size, 
bpd 

500 
2000 
6500 

500 
2000 
6500 

500 
2000 
6500 

500 
2000 
6500 

500 
2000 
6500 

100 
250 

100 
250 

100 
250 

Lead emissions, lblday 

Uncontrolled 

13.8 
55.3 
180 

13.8 
55.3 
180 

13.8 
55.3 
180 

13.8 
55.3 
180 

14.8 
55.3 
180 

2.68 
6.70 

2.68 
6.70 

2.68 
6.70 

:ontrolled 

0.138 
0.665 
2.18 

0.193 
0 .E85 
2.89 

0.214 
0.940 
3.15 

0.718 
2.88 
9.67 

0.718 
2.88 
9.73 

0.0268 
0.0670 

0.0268 
0.0670 

0.136 
0.339 

percent 
removal 

99.0 
98.8 
98.8 

98.6 
98.4 
98.4 

98.4 
98.3 
98.3 

94.8 
94.8 
94.6 

94.8 
94.8 
94.6 

99.0 
99 .o 
99.0 
99 .o 
94.9 
94.9 

a Table 6-2 describes the selected control alternatives 
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Table 6-6. EFFECT OF CONTROL ALTERNATIVES ON LEAD EMISSIONS 

COMPARED WITH SIP CONTROLS 

P lan t  Lead emissions, kg/day 
Contro l  s i ze ,  Percent 

a l t e r n a t i v e a  bpd SIP Contro ls  NSPS Contro ls  Improvement 

I 500 3.81 0.063 98.3 
2000 15.3 0.291 98.0 
6500 49.8 0.988 98.0 

I1 500 3.81 0.088 
2000 15.3 0.388 
6500 49.8 1.311 

97.7 
97.4 
97.4 

I11 500 3.81 0.098 97.4 
2000 15.3 0.424 97.2 
6500 49.8 1.43 97.2 

I V  500 3.81 0.326 91.4 

6500 49.8 4.38 91.1 
2000 15.3 1.31 91.4 

V 500 3.81 0.326 
2000 15.3 0.31 
6500 49.8 4.41 

91.4 
91.4 
91.1 

VI 100 0.76 0.0122 98.4 
250 1.90 0.0304 98.4 

VI1 100 0.76 0.0122 98.4 
250 1.90 0.0304 98.4 

VI11 100 0.76 0.0615 
250 1.90 0.154 

91.9 
91.9 

~ ~~ 

aTable 6-2 descr ibes the  se lected con t ro l  a l t e r n a t i v e s .  
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Table 6-6A. EFFECT OF CONTROL ALTERNATIVES ON LEAD EMISSIONS 

COMPARED WITH S I P  CONTROLS 

(English Units) 
~~ ~~~ ~ 

Plant 
Control size,  Percent 

a l ternat ivea bpd Lead emissions, lb/day Improvement 

I 

I 1  

111 

I V  

V 

V I  

V I 1  

V I 1 1  

500 
2000 
6500 

500 
2000 
6500 

500 
2000 
6500 

500 
2000 
6500 

500 
2000 
6500 

100 
250 

100 
250 

100 
250 

8.38 
33.7 

109 

8.38 
33.7 

109 

8.38 
33.7 

109 

8.38 
33.7 

109 

8.38 
33.7 

109 

1.67 
4.18 

1.67 
4.18 

1.67 
4.18 

0.138 
0.665 
2.18 

0.193 
0.885 
2.89 

0.214 
0.94 
3.15 

0.718 
2.88 
9.67 

0.718 

9.73 

0.0268 
0.067 

0.0268 
0.067 

0.136 
0.339 

2.88 

98.3 
98.0 
98.0 

97.7 
97.4 
97.4 

97.4 
97.2 
97.2 

91.4 
91.4 
91.1 

91.4 
91.4 
91.1 

98.4 
98.4 

98.4 
98.4 

91.9 
91.9 

aTable 6-2 describes the  selected control a1 ternat ives .  
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obtained by assuming 90 percent control o f  paste mixing and lead reclamation 

emissions. 

and 6-6A were calculated with the assumption that 500 bpd plants do not 

have lead oxide production facilities and plants smaller than 500 bpd 

do not have lead oxide production or lead reclamation facilities. 

All of the emission rates predicted in Tables 6-5, 6-5A, 6-6, 
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7.0 ENVIRONMENTAL IMPACT 

i , 

The pro jec ted  impacts o f  each a l t e r n a t i v e  c o n t r o l  system on ambient 

a i r ,  water q u a l i t y ,  s o l i d  waste, energy demand, and o the r  concerns a r e  

discussed i n  t h i s  chapter.  These are  presented i n  terms o f  incremental  

impacts and a r e  compared w i t h  the  impacts o f  uncon t ro l l ed  sources and 

sources c o n t r o l l e d  t o  meet e x i s t i n g  S ta te  regu la t i ons .  

7.1 A I R  POLLUTION IMPACT 

7.1.1 Lead Emissions 

Lead a c i d  r a t e s  f rom lead-ac id  b a t t e r y  p l a n t s  o f  var ious s izes  are  

discussed i n  Chapter 6. 

t h e i r  h e a l t h  impacts and na t iona l  impacts, a re  discussed below. E x i s t i n g  

standards which app ly  t o  lead a c i d  b a t t e r y  p lan ts  a r e  a l s o  discussed. 

7.1.1.1 Ambient Impact-- 

The ambient impacts o f  these emissions, and 

A p o i n t  source atmospheric d i spe rs ion  model, CRSTER, was used t o  

approximate ambient concentrat ions o f  l ead  around t y p i c a l  500 and 6500 bpd 

lead a c i d  b a t t e r y  p lan ts .  

The s ing le-source CRSTER model i s  a steady-state,  Gaussian-plume- 

d ispers ion  model designed f o r  po int -source app l i ca t i ons .  

p o l l u t a n t  concentrat ions f o r  each hour o f  a year  a t  180 .selected receptor  

s i t e s .  

est imates f o r  t ime increments o f  s p e c i f i e d  length,  such as one hour, 24 

hours, and 1 year .  

I t  ca lcu la tes  

The hour l y  concentrat ions a r e  averaged t o  ob ta in  concentrat ion 

Inpu t  t o  the model cons is ts  o f  the  p o l l u t a n t  source c h a r a c t e r i s t i c s  

and a f i l e  o f  hour-by-hour d i spe rs ion  cond i t i ons .  The source c h a r a c t e r i s t i c s  
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include the emission r a t e ,  s tack height,  stack diameter ( inne r ) ,  and  

stack-gas temperature and e x i t  velocity.  The f i l e  of hour-by-hour 

dispersion conditions i s  developed by a pre-processor program from 

weather observations recorded over a 1-year period. 

weather data a r e  from 1964 records. 

Currently, the 

The lead emission r a t e s  used as input t o  the model were based on 

data from the EPA t e s t  program. 

a lead oxide mill  o r  lead reclamation f a c i l i t y ,  and emissions estimated 

from the tes t  data f o r  a 6500 bpd model plant include emissions from 

lead reclamation, s l i t t i n g ,  and the lead oxide mi l l .  

The 500 bpd model plant does not include 

Figures 7-1, 7-2, and 7-3 and Table 7-1 present the maximum impacts 

on ambient a i r  of emi'ssions from ba t te ry  p lan ts  with and without NSPS 

controls .  Emission r a t e s  used fo r  the uncontrolled cases a re  those f o r  

plants control l ing emissions only t o  the ex ten t  required by SIP  par t icu la te  

regulations (see Table 6 - 6 ) .  

cases a re  those f o r  plants using control a l t e r n a t i v e  1 ( fabr ic  f i l t e r  

control of a l l  lead emissions). 

7.1.1.2 Health Effects o f  Lead Emissions-- 

The emission r a t e s  used fo r  the control led 

Airborne lead i s  believed t o  contr ibute  t o  increased lead leve ls  i n  

man.* 

e f f ec t s .  The reader i s  directed t o  the EPA document t i t l e d  "Air Qual i ty  

Cr i t e r i a  f o r  Leadgo3 f o r  a comprehensive discussion of the health e f f ec t s  

of lead emissions. 

7.1.1.3 Nationwide Emissions of Lead-- 

However, i t  i s  outs ide the scope of this study t o  de ta i l  health 

U.S. t o t a l  lead consumption in 1975 was 1200 Gg (1,270,000 tons) of 

which 617 Gg (680,000 tons)  was used i n  s torage b a t t e r i e ~ . ~  ,Total 
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I I I I I I I 

CONTROLLED H2S04 
CONTROLLED LEAD J 

O" 1 1000 2000 
~ 

PLANT C A P A C I T I E S ,  bpd 

aCont ro l led  o n l y  t o  the  ex ten t  requ i red  by t y p i c a l  S I P  regu la t i ons .  

F igure  7-1. 
p l a n t s  f o r  var ious  p l a n t  p roduc t ion  r a t e s  - 1-hour maximum. 

Maximum ambient impact o f  lead-ac id  b a t t e r y  manufactur ing 
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bThe amgient impact o f  c o n t r o l l e d  a c i d  m i s t  emissions i s  l ess  than 
1 u g h  and i s  n o t  shown. 

F igure  7-2. 
p lan ts  f o r  var ious  p l a n t  product ion r a t e s  - 24-hour maximum. 

Maximum ambient impact o f  lead-ac id b a t t e r y  manufactur ing 
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CONTROLLED LEAD 
I I I I I 

1000 2000 3000 4000 5000 6000 7000 
PLANT CAPACITIES, bpd 

aControlled only t o  the extent  required by typical S I P  regulations.  

bThe ambient impacts of both cogtrol led and uncontrolled acid mist 

‘The maximum ambient impact i s  a t  50 m from the source. 

emissions a re  l e s s  t h a n  1 ug/m and are n o t  shown. 

Figure 7-3. 
plants f o r  various plant  production rates - Annual mean. 

Maximum ambient impact of lead-acid batteryarnanufacturing 
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annual atmospheric emissions of lead are estimated a t  194 Gg (214,000 

tons),* of which approximately 82 Mg (90 tons)  or ig ina te  from battery 

manufacturing processes (See Chapter 3 .0) .  i 

7.1.1.4 Current Standards f o r  Lead-- 
3 The ambient c r i t e r i a  standard for  lead i s  1.5 mg/m averaged over a 

calendar quarter .  

calculated downwind concentration of more than 10 m g / m  

using the Pasquill-Gifford equations. 

may no t  exceed 5 pg/m (24-hour) and  2 pg/m (30-day). Montana and 

Pennsylvania have s e t  ambient a i r  standards fo r  lead a t  5 pg/m 

day). 

0.7 pg/m3, 24-hour average. 

7.1.2 Sulfuric-Acid Mist Emissions 

I n  Ontario, Canada, lead emissions may n o t  impart a 
3 

Measured downwind concentrations 

(30 minutes) 

3 3 

3 (30- 

Reportedly the most s t r ingen t  standard i s  t h a t  of the USSR, 

Both the wet and dry formation processes generate su l fu r i c  acid 

mist. Emission data a r e  sparse.  One report  indicates  an emission r a t e  

of 14  kg (30 l b )  of s u l f u r i c  acid (H2S04) mist per 1000 ba t t e r i e s .  

Another report  estimates an emission f ac to r  of 19 kg (42 l b )  acid mist 

per 1000 ba t t e r i e s .  

7 

8 

(In wet formation, bat tery p la tes  a re  formed in individual,  preassembled 

bat tery cases. Based on plant  observations, the slow r a t e  of charging 

(one t o  four days),  and the f a c t  t h a t  there i s  usually a l i d  or  cap on 

the assembled bat tery,  su l fu r i c  acid mist emissions t o  the atmosphere 

from wet formation a r e  believed t o  be small. 

*Estimated from Reference 5 and 6 by the following method: 

1975 lead consumption x 1970 emissions = 1975 lead emissions 1970 lead consumption 
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During dry formation, battery plates are formed prior to battery 

1 ___27 

\ 
assembly in open vats over a shorter formation cycle (16 hours) and 

therefore emissions are more of a problem. 

hydrogen bubbles in the formation process increases with time, emissions 

are greater towards the end of the cycle. 

Because the release of 

EPA tests on the dry formation process at a 6000 battery per day 

plant showed average uncontrolled sulfuric acid mist emissions of 66 

mg/m 3 during the last 5 hours of the formation cycle (about 1.1 kg c2.4 j 
lb] of sulfuric acid mist per 1000 batteries). 

acid mist can generally be controlled 95 to 99 percent by use of fiber 

mist eliminators. 

7.1.2.1 Ambient Impact-- 

Emissions of sulfuric 
4 

As with lead, the CRSTER model was used to approximate the ambient 

concentrations of sulfuric-acid mist. The emission rates used as input 

to the model were based on EPA test data from a dry formation process at 

Plant L. 

impacts on ambient air of emissions from uncontrolled and well controlled 

sources. 

be equipped with a mist eliminator that was 95 percent efficient for 

sulfuric acid mist collection. 

7.1.2.2 Health Effects of Sulfuric-Acid Mist Emissions-- 

Figures 7-1, 7-2, and 7-3, and Table 7-1 indicate the maximum 

It was assumed that a well controlled formation facility would 

Short-term human exposure to sulfuri c-acid mi st can cause temporary 

and permanent damage to the lungs and bronchial tubes. 

can cause skin damage, inflamation o f  the eyes, mouth, and stomach, and 

permanent tooth damage. 

7.1.2.3 Current Standards for Sulfuric Acid Mist-- 

Long-term exposure 

9,lO 
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Emissions of sulfuric acid mist from formation processes are 
3 generally unregulated. 

(0.156 gr/dscf).” 

from wet formation rooms are generally below this level.’* Table 7-2 

lists the allowable ambient air concentrations of sulfuric acid mist in 

several jurisdictions. 

One State limits these emissions to 357 mg/m 

However, the concentrations o f  acid mist in exhausts 

TABLE 7-2. ALLOWABLE AMBIENT AIR CONCENTRATIONS 
OF SULFURIC ACID MIST 

Allowable concentration for, 
various average times, pg/mJ 

Jurisdiction Maximum 1-hr 24-hr 

Montana 

Missouri 

New York 

30 

10 

100 

7.1.3 Secondary Air Pollution Impact 

All of the control alternatives described in Section 6 (see Table 

6-2) would require the use of fans to drive exhaust gases through particle 

collection devices. 

because relatively low concentrations o f  lead are emitted at lead-acid 

battery plants, the amount of energy required to collect 1 pound of 

pollutant would be high. 

These fans would require electrical energy, and, 

The generation of electricity results in a certain amount of air 

pollution, therefore, standards of performance for the lead-acid battery 

manufacturing industry would have a negative secondary air pollution 

impact. This impact can be estimated using the power requirements of 

*These figures do not include energy used by of lead removed by SIP control 
equipment (see section 7.1.1). 
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emission controls and the proposed standards of performance for new, 

modified, and reconstructed electric utility steam generating units.13 For 

each kilogram of lead collected as a result of NSPS controls (Alternate I ) ,  

approximately 23 grams of NOx, 40 grams of SO2, and 3 grams of particulate 

matter would be emitted at a power plant. 

collected, approximately 83 grams of NOx, 144 grams of SO2, and 12 grams 

of particulate matter would be emitted at a power plant. Thus, although 

there would be a negative secondary air pollution impact associated with 

the proposed standards, this impact would be small compared with the 

beneficial primary impact. 

7 . 2  WATER POLLUTION IMPACT 

For each kilogram of mist 

Assessing the impacts of the control alternatives on water pollution 

requires data on uncontrolled effluent characteristics, excluding wastewater 

streams from air pollution control devices. The increase in pollutant 

loadings and discharge flow attributed to the application of wet collectors 

can then be determined and compared with the uncontrolled levels. 

7.2.1 Effluent Characteristics 

A typical lead-acid battery manufacturing plant generates approximately 

250 liters (66.5 gal) o f  wastewater per battery man~factured.’~ This waste- 

water contains approximately 2 to 4 percent sulfuric acid, by weight, 

and less than 0.0025 percent lead by weight.15 This water can be completely 

neutralized, and more than 90 percent of the lead can be removed in 
16 wastewater treatment facilities. 

7.2.2 Incremental Pollutant Loadings Due to Air Pollution 
Control Systems 

The acid scrubbed from exhausts from the formation process adds to 

the overalJ burden of wastewater treatment. Essentially all of this, 
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however, can be neutralized t o  the point t h a t ,  f o r  a l l  pract ical  purposes, 

no increase in pollution r e su l t s  from the formation f a c i l i t y  controls .  

Incremental lead loadings t o  the in-plant  raw wastewater from wet 

col lect ion devices can be estimated by assuming 90 percent col lect ion 

eff ic iency of the wet co l lec tors  and 90 percent removal of lead i n  the  

scrubber l iquor  rec i rcu la t ion  f a c i l i t y .  

l/m 

to ta l  increase i n  hydraulic flow and the concentration can be determined 

and compared with the manufacturing e f f luen t  data .  Tables 7-3 and 7-3A 

show these parameters for four o f  the control a l te rna t ives  described i n  

A t  a rec i rcu la t ion  r a t e  o f  0.5  
3 (4.0 ga1/1000 acf )  and 5 percent rec i rcu la t ion  tank overflow, a 

Table 6-2 as applied t o  a 6500 bpd plant.* 

7.2.3 Summary o f  Water Pollution Impact 

Where wet col lect ion techniques a r e  used t o  control atmospheric lead 

emissions, the increase i n  lead discharged t o  municipal sewage systems 

or  surface waters i s  predicted t o  range from 0.43 t o  4.6 percent, depending 

on the control a l t e rna t ive  selected.  The increase in flow rates in to  a 

waste treatment system i s  ant ic ipated t o  range from 1.1 t o  2.4 percent. 

Where fabric f i l t r a t i o n  i s  used t o  control lead emissions, there  will be 

no impact on water emissions. 

of the airborne pol lutants  will  have no s ign i f i can t  impact on water 

pollution . 

Therefore, i t  i s  concluded t h a t  control 

7.3 SOLID WASTE IMPACT 

7.3.1 Sources of Waste Materials 

Tables 7-4 and 7-4A show the sources,  quant i t ies ,  and disposi t ion .- 
I /  o f  waste mater ia ls  based on production of 1000 batteries. All s o l i d  

*Control a l t e r n a t i v e  1 does n o t  incorporate wet control devices and 
therefore  does n o t  contr ibute  t o  water pol 1 ution. 
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Table 7-4 .  SOURCES, QUANTITIES, AND DISfgSITION 
OF WASTE MATERIALS (METRIC UNITS) 

Type of waste  
~~ 

Dusts ,  d r o s s ,  and 
r e j e c t e d  m a t e r i a l )  

Lead and l ead  
ox ide  p a s t e  

Lead and l ead  
ox ide  i n  rise 
wa te r s  

Rejec ted  p l a t e s  

Rejec ted  assembled 

Raid wastewater  

e l emen t s  

s o l u t i o n s  

s l u d g e s  

A i r  contaminants  

source  

Grid 
nanufac tur ing  

Pas t e  
? r e p a r a t i o n  

Pas t ing  a r e a  

P l a t e  c u r i n g  

Three-process 

Pas t ing  a r e a  
formation 
b a t t e r y  

r i n s i n g  

Wastewater 
t r ea tmen t  

T o t a l  p l a n t  

Quan t i ty  
kg/lOOO b a t t e r i e s  

5 4 4  kg Pb 

36 kg Pb/PbO 

90 kg Pb/PbO i n  
1% s o l u t i o n  

180 kg PbO 
3 6 2  kg Pb 

1 8 0  kg PbO 
3 6 2  kq Pb 

190 m3 
2-4% ~ 2 ~ 0 4  
6-11 kg Pb 

C a u s t i c  n e u t r a l -  
i z a t i o n  - 10 kg 
Lime n e u t r a l i  z a t i o r  - 13.4 Mg 

0 . 4 - 2  kg Pb/PbO 

J i s p o s i t i o n  

Rcclaim 

Reclaim 

Wastewater 
t r ea tmen t  

Reclaim 

Reclaim 

Wastewater 
treatment 

L a n d f i l l  

Reclaim 

I 
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Table 7-4A. i SOURCES, QUANTITIES, AND DISPOSITION 
OF WASTE MATERIALS (ENGLISH U N I T S ) ~ ~  

1200 l b  Pb 

80  l b  Pb/PbO i n  

200  l b  Pb/PbO i n  
18 s o l u t i o n  

t 

Reclaim 

Reclaim 

Wastewater 
t r ea tmen t  

Type of waste 

Dusts ,  d r o s s ,  and 

Ledd and l e a d  
oxide  p a s t e  

Lead and l e a d  
ox ide  i n  r i n s e  
waters 

r e j e c t e d  material 

Rejec ted  p l a t e s  

Rejec ted  assembled 
e lements  

. Raw wastewater 
s o l u t i o n s  

S ludges  

A i r  Contaminants 

sou rce  

Grid 
manufacturinq 

P a s t e  
p repa ra t ion  

Pas t ing  a r e a  

Plate  c u r i n g  

Three-process 

Pas t ing  area 
forma ti on 
b a t t e r y  
r i n s i n g  

Wastewater 
t r ea tmen t  

Total p l a n t  

o u a n t  i t y  
b/1000 b a t t e r i e s  

4 0 0  l b  PbO 
800 l b  Pb 

I Reclaim 

i 400  l b  PbO 
800 l b  Pb 

5 0 , 0 0 0  a a l l o n s  I Wastewater 
2-4a 14~604 t r e a t m e n t  
13-25 l b  Pb I 
i z a t i o n  - 22  l b  
L i m e  n e u t r a l -  
i z a t i o n  29,400 l b  

1-5 l b  Pb/PbO Reclaim 
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wastes excluding wastewater treatment sludges are  recycled d i r e c t l y  t o  

the manufacturing f a c i l i t i e s ,  reclaimed i n  the plant ,  or shipped t o  a 

smelter.  

Wastewater streams containing lead and s u l f u r i c  acid are treated by 

caus t ic  or  lime neutral izat ion f a c i l i t i e s .  Lime treatment produces very 

la rge  quant i t ies  of sludge, whereas caus t ic  neutral izat ion generates 

l i t t l e  so l id  waste. 

7.3.2 Waste Characterization 

Caustic treatment i s  more cost ly  than lime neutral izat ion.  

T h i s  discussion concerns only the waste generated by manufacturing 

processes and does n o t  consider nonprocess waste generated i n  the form 

of r u b b i s h .  

7.3.2.1 Lead Items-- 

Defective lead par ts  such as g r ids ,  pos ts ,  and  connectors are 

returned t o  the grid-casting lead pots or the  small-parts lead po t .  

Plates a re  e i t h e r  sent t o  a smelter or  separated by a tumbler i n t o  paste 

and gr ids .  

ingredient i n  the paste mixer and the gr ids  are  remelted in the reclamation 

furnace. 

7.3.2.2 Separators-- 

In the l a t t e r  case,  the paste is frequently used as a n  

Rejected separators may be used as spacers or  shims in b locking  the 

element i n  the container.  

with s u l f u r i c  acid must be discarded. 

l i t t l e  so l id  waste, however. 

7.3.2.3 Containers and  Covers-- 

Generally, separators t h a t  have become saturated 

This disposal accounts f o r  very 

The current trend i s  toward polypropylene containers and  covers, 

although some manufacturers s t i l l  use rubber. Defective containers must 

be discarded. Polypropylene containers can be used as fuel i n  lead 

7-16 



blast  furnaces and therefore a r e  often sen t  t o  a smelter. 

send cases t o  the manufacturer for  recycling. 

polypropylene cases do n o t  enter  the so l id  waste stream. 

Some plants 

In short ,  defective ' 

Rubber containers can break rather  eas i ly  i f  dropped. Broken 

containers must be discarded, since they a re  not useful as fuel nor can 

they be recycled. 

are  separated from the covers and sent  t o  a smelter. 

containers and covers are  t reated as r u b b i s h  and  a re  generally landf i l led .  

7.3.2.4 Finished Batteries--  

Defective covers usually contain lead bushings, w h i c h  

Scrapped rubber 

Bat ter ies  t h a t  are  found t o  be defective when they are  pa r t i a l ly  or  

fu l ly  assembled are  sent  t o  a smelter fo r  recycling. 

the so l id  waste stream a t  the battery manufacturing f a c i l i t y .  

7.3.2.5 Paste-- 

They do n o t  enter  

Posit ive paste tha t  becomes contaminated must be discarded o r  used 

as an ingredient fo r  negative paste .  

lumpy, i t  cannot be softened and must be discarded. 

t o  a smelter fo r  ref ining.  

7.3.2.6 Sulfur ic  Acid-- 

I f  the paste becomes h a r d  o r  

This paste i s  sent  

1.: s u l f u r i c  acid i s  discharged from a plant and i s  neutralized with 

lime, so l id  waste i s  generated a t  the e f f luen t  treatment f a c i l i t y .  

Well-managed operations seldom discard s u l f u r i c  acid.  

from wet charged ba t t e r i e s  a f t e r  the formation process i s  used in place 

o f  water t o  make acid of higher spec i f ic  gravi ty ,  which i s  used for  the 

f ina l  f i l l  of the ba t t e r i e s .  T h u s  the "used" acid i s  ac tua l ly  shipped 

o u t  in the wet ba t t e r i e s .  

7.3.2.7 Sludge-- 

The acid dumped 

Virtually a l l  the process-related so l id  waste resu l t s  from the 

treatment of battery plant e f f luen t ,  which r e su l t s  from acid leakage a n d  
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s p i l l a g e ,  washing and r i n s i n g  o f  d r y  b a t t e r y  elements, and housekeeping 

(hos ing the  f l o o r s ) .  

(66.4 ga l l ons )  o f  wastewater per b a t t e r y  produced.18 This  e f f l u e n t  i s  

n e u t r a l i z e d  by t reatment  w i t h  l ime  o r  c a u s t i c  soda. 

l a r g e  arnourits o f  sludge, approxi i i iately 13 Mg (:5 tons)  per  1000 b a t t e r i e s  

m a n u f a ~ t u r e d . ’ ~  Caust ic  soda t reatment  produces l ess  than 11.3 kg (25 l b )  

o f  sludge per  1000 b a t t e r i e s  manufactured. 

method, t h e  sludge conta ins  approximately 2.5 kg (5.6 l b )  Pb(OH)2 and 

5.3 kg (11.7 l b )  PESO4 pdr  1000 b a t t e r i e s  manufactured. 

sumnarizes t h e  process s o l i d  wastes generated a t  var ious-s ized lead-ac id  

b a t t e r y  manufactur ing f a c i l i t i e s .  

A t y p i c a l  p l a n t  generates approximately 250 l i t e r s  

The former produces 

Regardless o f  the  n e u t r a l i z a t i o n  

Table 7-5 

TABLE 7-5. ESTIWTED DAILY PROCESS SOLID WASTES 
GENERATED AT LEAD-ACID BATTERY MANUFACTURING FACILITIES 

Plant s ize ,  bpd 

Type o f  waste 500 2000 6500 

Sludge ( l i m e  t reatment) ,  6.5 (7.5) 26 (30) 84.5 (97.5) 

Sludge (caus t i c  soda 5.5 (12) 22 (48) 73 (160) 

Pb(OH)2, kg ( l b )  1.3 (2.8) 5.0 (11.2) 16.5 (36.4) 

PbS04, kg ( l b )  2.6 (5.8) 10.6 (23.4) 34.5 (76.1) 

Mg ( tons)  

t reatment) ,  kg ( l b )  

7.3.3 Incremental S o l i d  Waste Impact 

The increase i n  s o l i d  waste produc t ion  due t o  increase emissions 

c o n t r o l  w i l l  be s l i g h t .  

l i m e  t reatment  o f  t h e  blowdown from t h e  fo rmat ion  f a c i l i t y  c o n t r o l  

system. 

The l a r g e s t  increase i s  i n  sludge generated by 

Smal ler  increases a r e  due t o  c o l l e c t i o n  o f  a i r  p o l l u t a n t s  a t  
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the  power p l a n t  t h a t  generates e l e c t r i c i t y  to  power the bat tery p l a n t ' s  

control devices. 

The amount of sludge produced a t  the  lime wastewater treatment 

f a c i l i t y  i s  proportional t o  the  amount of  s u l f u r i c  acid neutralized. 

Most p lan ts  can reuse the acid col lected by mist eliminators used to  

control emissions from the  formation process. I f  the  acid mist i s  

diluted o r  contaminated, however, i t  must be discharged through the  

waste treatment system. 

mist from a wet co l lec tor  control l ing the  formation operation a t  a 6500 

bpd plant will produce an additional 14.5 kg (32 l b )  of sludge per day. 

Therefore, the increase i n  s o l i d  waste expected from waste treatment 

sludge i s  only 0.15 percent. 

An addition of  94 kglday (208 lblday) of acid 

Wastewater streams from other a i r  pollution control devices will 

not increase the volume o r  change the composition of  the sludge. 

s l u d g e  production will  be ins igni f icant  a t  a 6500 bpd plant t h a t  uses 

caust ic  t o  t r e a t  e f f luen t s  from the  formation process. 

Also, 

The s o l i d  wastes from dry col lect ion of lead a i r  pollutants a r e  
I 

sent t o  in-plant or outs ide reclamation furnaces or  smelters for lead 

recovery. 

t o  54.8 l b )  of lead per 1000 ba t t e r i e s  produced, depending upon the  

control a l te rna t ive  applied. 

These wastes a r e  col lected a t  the  r a t e  of 13.4 t o  25 kg  (29.6 

Additional s o l i d  wastes result ing from generation of e l e c t r i c i t y  

fo r  the control systems can be a s  much a s  9.1 Mg (10 tons) per year f o r  

a coal-burning p l a n t  w i t h  su l fu r  oxides controls .  

Table 7-6 summarizes the  maximum s o l i d  waste impacts due t o  the  

NSPS. These figures a re  based on a bat tery plant us ing  control a l t e rna t ive  
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1 
I (see Table 6-2) and served by a c o a l - f i r e d  u t i l i t y .  

t h a t  s o l i d  waste produc t ion  w i l l  no t  inc rease by more than 0.5 percent.  

The data i n d i c a t e  

TABLE 7-6. POTENTIAL SOLID WASTE IMPACTS OF A BATTERY 
PLANT USING CONTROL ALTERNATIVE I 

Q u a n t i t y  
Mglyr per 1000 bpd 

(TPY/1000 bpd) capac i t y  

Inc rease 
Source Uncont ro l led  w i t h  c o n t r o l s  D i s p o s i t i o n  

Waste t reatment 3360 (3700) 5.0 (5.5) l a n d f i l l  

A i r  p o l l u t i o n  0 6.3 (6.9) recovery 

( l i m e )  

c o n t r o l  ( f a b r i c  
f i  1 t e r )  

Power p l a n t  0 4.5 (5.0) l a n d f i l l  

To ta l  3360 (3700) 15.8 (17.4) 

7.4 ENERGY IMPACTS 

Any o f  the  a l t e r n a t i v e  c o n t r o l  systems i n s t a l l e d  t o  comply w i t h  a 

new source performance standard w i l l  r e q u i r e  e l e c t r i c i t y .  The major 

p o r t i o n  o f  t h e  e l e c t r i c a l  energy i s  needed . to  operate the fans i n s t a l l e d  

t o  overcome the  pressure drop across t h e  c o n t r o l  systems. 

o f  e l e c t r i c a l  energy a r e  needed f o r  motors t h a t  operate t h e  pumps i n  

scrubber c o n t r o l  devices and the shaking mechanisms i n  f a b r i c  f i l t e r s .  

The a d d i t i o n a l  f an  energy requirements f o r  the c o n t r o l  systems descr ibed 

i n  Chapter 6.0 a r e  r e i t t e r a t e d  ( f rom s e c t i o n  7.1.3) below: 

Lesser amounts 

2000 
6500 

Power Requirements (MWhrlyr) 
Lead Cont ro ls  Ac id  M i s t  Contro ls  

17 
17 
28 
80 

252 
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These requirements are  based on pressure.drops of 1245 kPa ( 5  i n .  W . G . )  

for  lead emission control equipment, and 620 kPa ( 2 . 5  i n .  W . G . )  for' 

reclaimation emission controls a r e  n o t  included since ex is t ing  s ta te  

regulations (S IP 'S )  require control of these emissions. 

requirements t o  overcome duct pressure drops a re  not included, since 

ducting to  ven t i a l t e  process exhausts i s  required t o  meet OSHA s t anda rds .  

Final ly ,  the  above f igures  do not include energy requirements o f  lead 

oxide manufacture emission cont ro ls ,  because such controls a r e  required 

fo r  product recovery. 

Also, energy 

Tables 7-7 and 7-7A compare the eneagy requirements ( i n  terms of 

c a l ' s  and Btu's respect ively)  fo r  100, 250, 500, 2000, 6500 bpd plants 

for  the four following e n t i t i e s :  

control ;  and  NSPS acid mist control .  

on reported to t a l  plant  energy requirements of various sized bat tery 

plants l e s s  estimated energy requirements fo r  exhaust, SIP cont ro l ,  and 

NSPS control .  

exhaust rates and assuming an average 620 kPa (2.5 in.  W.G.) ductwork 

pressure d r o p  f o r  a l l  process exhaust streams. 

control are based on a 1245 kPa ( 5  i n .  W . G . )  pressure drop.  

ments fo r  product recovery equipment for  lead oxide manufacturing processes 

are considered process energy. Final ly ,  a l l  demands for  e l ec t r i ca l  energy 

(fan requirements) a r e  expressed in terms of the  amount of thermal energy 

required t o  generate the needed e l e c t r i c i t y  (assuming a power p l a n t  

eff ic iency of 34 percent) .  

process; exhaust; SIP control ;  NSPS lead 

Process energy demands a re  based 

Exhaust energy demands were estimated using typical 

Energy demands fo r  SIP 

Energy require- 

Projections for  1985 lead-acid ba t te ry  industry-wide energy usage were 

made by assuming t h a t  energy demands will  increase a t  the same ra t e  as 
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industry manufacturing capacity (i.e., 40 percent from 1975 to 1985). 

This would mean that the 1975 estimated industry energy requirements 1.2 

Pcallyr (4.8 trillion Btulyr) or 0.21 Tg or coal or 0.12 G1 of residual 

oil (0.23 million tons of coal or 0.76 million barrels of residual oil) 

will increase t o  1.7 Pcal/yr (6.7 trillion Btu/yr) by 1985. 

would be required to meet New Source Performance Standards represents about 

3.2 percent of this figure, or 52 Tcallyr (210 million Btulyr). 

35 Tcal/yr (140 million Btu/yr would be needed to control lead emissions 

while 17 Tcal/yr (70 million Btulyr) would be needed to control acid mist 

emissions. Note that each control alternative has the same energy 

demand and the various control alternatives do not effect makeup air. 

The NSPS energy requirements are in addition to energy demands for the 

process exhaust and SIP control. 

7.5 OTHER ENVIRONMENTAL IMPACTS 

Energy which 

Approximately 

Application of a control system could cause no significant increase 

in noise, heat, or static electrical energy. 

visited in this study reported problems regarding these environmental 

hazards. 

7.6 OTHER ENVIRONMENTAL CONCERNS 

7.6.1 Irreversible and Irretrievable Commitment of Resources 

None of the eight plants 

Increased emission control of the battery industry would result in 

All a trade off of environmental gains at the expense of energy losses. 

the control devices required to bring battery manufacturing facilities 

into compliance with increased emissions control requirements must be 

powered by electrical energy. 

irretrievable commitment of coal, oil, natural gas, or nuclear fuel as 

These power requirements result in an 
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an energy source for power plants. Section 7.4 discusses the energy 

penalties associated with lead-acid battery plant control strategic?. 

7.6.2 Environmental Impact of Delayed Standards 

Delay in setting of standards will allow the construction of new 

battery facilities without controls. 

anticipation o f  SIP regulations for lead, install control equipment on 

both new and existing facilities. 

Manufacturers may, however, in 

At present, most state regulations do not specifically regulate 

lead-acid battery facilities. 

lead-bearing particulates from secondary nonferrous operations. 

states have ambient air standards for sulfuric acid, and one state 

specifically limits emissions of sulfuric acid from the stack. 

Concentrations of sulfuric acid in formation exhausts are too low to 

require controls under the regulations o f  that state. 

A few states have standards regulating 

Other 

20 

A delay of one year in the adoption of the NSPS will result in the 

nationwide emission of approximately 4 Mg (4.4 tons) of lead over and 

above that permitted by anticipated SIP regulations. 

A delay in promulgation of a New Source Performance Standard for 

sulfuric acid mist may cause only a slight increase in uncontrolled acid 

mist emissions, since many new installations tend to control exhausts from 

dry formation processes. 

7.6.3 Environmental Impact of No Standard 

As mentioned earlier, most states do not now regulate emissions of 

lead or sulfuric acid from lead-acid battery manufacturing facilities. 

In the absence of SIP regulations, "no standard" would cause lead and 

sulfuric acid mist emissions from these plants to increase as lead-acid 
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battery production increases. 

requirements, due to the recently established OSHA lead-in-air standard 

o f  50ug /m3 ,  may increase lead emissions to the atmosphere. 

with the promulgation o f  a lead ambient air quality standard, the increase 

in lead emissions would be less severe. 

Also, the increased process venting 

However, 
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8.0 ECONOMIC IMPACTS 

8 .1  INDUSTRY E C O N O M I C  P R O F I L E  

8.1.1 I n t r o d u c t i o n  

The l e a d - a c i d  s t o r a g e  b a t t e r y  i n d u s t r y  i s  t h e  l a r g e s t  

s i n g l e  consumer  of  l e a d  i n  t h e  U n i t e d  S t a t e s .  I n  1 9 7 7 ,  t h e  

i n d u s t r y  a c c o u n t e d  f o r  a p p r o x i m a t e l y  945 ,000  s h o r t  t o n s  of  

l e a d ,  which  is 59.7 p e r c e n t  of t h e  t o t a l  1 , 5 8 2 , 0 0 0  s h o r t  t o n s  

of l e a d  consumed d o m e s t i c a 1 l y . l  T o t a l  U.S. l e a d  s u p p l i e s  

i n  1977 o r i g i n a t e d  f rom i m p o r t s  ( 1 4 . 4 % ) ,  s e c o n d a r y  p r o d u c t i o n  

( 4 4 . 7 % ) ,  r e f i n e r y  p r o d u c t i o n  ( 3 2 . 8 % )  and  i n v e n t o r y  (8 .0 '%)  .2  

T r a d i t i o n a l l y ,  l e a d - a c i d  b a t t e r i e s  a c c o u n t  f o r ;  

90 p e r c e n t  of t o t a l  s t o r a g e  b a t t e r y  s a l e s .  Because  of t h e  

f l o u r i s h i n g  a c t i v i t y  i n  t h e  U.S., some f o r e i g n  concerns a r e  

a t t e m p t i n g  t o  p e n e t r a t e  t h e  m a r k e t .  B r i t a i n ' s  C h l o r i d e  g r o u p  

and F r a n c e ' s  SAFT h a v e  p u r c h a s e d  a few s m a l l  U.S. b a t t e r y  

m a k e r s ,  a n d  Germany ' s  l e a d i n g  b a t t e r y  p r o d u c e r ,  V a r t a  A G ,  

is moving i n t o  Canada and l o o k i n g  t o w a r d  e n t r a n c e  i n t o  t h e  

U.S. m a r k e t .  

8.1.2 Number, S i z e  of  P l a n t s  and R e g i o n a l  D i s t r i b u t i o n  

T h e  i n d u s t r y  i n  t h i s  c o u n t r y  i s  d o m i n a t e d  by s i x  com- 

p a n i e s .  T a b l e  8 . 2  i n d i c a t e s  t h a t  t h e s e  s i x  m a n u f a c t u r e r s  h o l d  

o v e r  70 p e r c e n t  of  t h e  m a r k e t ,  t h e  t o p  f o u r  a c c o u n t i n g  f o r  G O  

p e r c e n t  of  i n d u s t r y  s a l e s . 3 r 4  

T h e r e  a r e  a p p r o x i i i i a t e l y  190 l e a d - a c i d  b a t t e r y  p l a n t s  i n  
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Table 8.1 

CONSUMPTION OF LEAD IN THE UNITED STATES 

BY  PRODUCT^ 
(in thousand short tons) 

1977 

Amount Percentage 

Metal Products 

Ammunition 
Brass and Bronze 
Cable Covering 
Sheet Lead 

Storage Battery Grids, etc 
Storage Battery Oxide 
Other 

' Solder 

Pigments 

White Lead 
Red Lead and Litharge 
Pigment Colors 
Other 

Chem ica 1 s 

Gasoline Anti knock Additives 
Miscellaneous Chemicals 

Miscellaneous Uses 

Annealing 
Galvanizing 
Lead -pla t ing 
Weights and Ballast 

Other Uses Unclassified 

Total 

68.3 4.3% 
16.7 1.1 
15.1 1.0 
16.7 1.1 
64.3 4.1 

453.3 29.0 
486.5 30.8 
59.1 3.7 

6.6 .4 
78.0 4.9 
14.7 .9 
.6 .04 

232.9 14.7 - .1 

2.7 
1.4 
.5 

19.1 

.2 
- 0 9  
.03 

1.2 

39.5 2.5 

1,582.1 

*Does not add to 1 0 0  because .of rounding. 
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T a b l e  8 .2  

L E A D I N G  DOMESTIC STORAGE BATTERY MANUFACTURERS3 

P a r e n t  Co. /Address  

E S B ,  I n c .  
P h i l a d e l p h i a ,  P a .  

G e n e r a l  Moto r s  Corp .  
Delco-Remy D i v .  
D e t r o i t  Mich . 

Gould ,  I n c .  
Ch icago  I l l .  

E s t i m a t e d  S h a r e  o f  
1974 s a l e s  U.S. Marke t  

% B r a n c h  P l a n t  L o c a t i o n  m i l l i o n ,  $ - 

Los Ange les ,  C a l i f .  241.3 21.0 
M i l i p i t a s ,  C a l i f .  
Woodland, C a l i f .  
Denver ,  Co lo .  
F a i r f i e l d ,  Conn.  
A t l a n t a ,  Ga. 
Warsaw, I l l .  
L o g a n s p o r t ,  I n d .  
B u r  1 i n g  t o n ,  Iowa 
M i n n e a p o l i s ,  Minn. 
Kansas  C i t y ,  Mo. 
Omaha, Neb. 
B u f f a l o ,  N . Y .  
Cheektowaga ,  N . Y .  
R a l e i g h ,  N.C .  

( 2  p l a n t s )  
A l l e n t o w n ,  Pa.  
P h i l a d e l p h i a ,  Pa.  
Sumter ,  S.C. 
Memphis, Tenn.  
D a l l a s ,  T e x .  
R a c i n e ,  Wisc. - 
Anaheim, C a l i f .  
M u n c i e ,  I n d .  
O l a t h e ,  Kan. 
N e w  B r u n s w i c k ,  N . J .  
P i t z g e r a l d ,  Ga. 

204.6 

C i t y  o f  I n d u s t r y ,  C a l .  151.1 
O r l a n d o ,  F l a  . 
Kankakee ,  I l l .  
Leavenwor th ,  Kan. 
Howel l ,  Mo. 
S t .  P a u l ,  Minn. 

( 3  l o c a t i o n s )  
T r e n t o n ,  N . J .  
Z a n e s v i l l e ,  Oh io  
Salem, Ore. 
Memphis, Tenn.  
D a l l a s ,  T e x .  
Lynchburg ,  V a .  

17 .8  

1 3 . 1  
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Globe-Union,  I n c .  
Mi lwaukee ,  W i S C .  

N o r t h w e s t  I n d u s -  
t r i e s ,  I n c .  
G e n e r a l  B a t t e r y  

Div.  
C h i c a g o ,  I l l .  

E l t r a  c o r p .  
N e w  York ,  N . Y .  

T a b l e  8.2 C o n t i n u e d  

E s t i m a t e d  S h a r e  o f  
1974  s a l e s  U.S. Market  

pi Branch  p l a n t  L o c a t i o n  m i l l i o n ,  $ - 

82.0 7.4 F u l l e r t o n ,  C a l i f .  
Midd le town ,  Del.  
Tampa, F l a .  
S t .  J o e ,  MO. 
A t l a n t a ,  Ga. 
Geneva,  111. 
L o u i s v i l l e ,  Ky. 
Owosso, Mo. 
Oregon C i t y ,  Ore. 
Candy, Ore. 
G a r l a n d ,  Tex.  
N .  B e n n i n g t o n ,  V t .  

Se lma ,  A l a .  
S t r a t f o r d ,  Conn. 
S a l i n a ,  Kansas 
F r a n k f o r t ,  I n d .  
P o r t l a n d ,  Ore. 
R e a d i n g ,  P a .  
T o l e d o ,  Oh io  
G r e e r ,  S.C. 
D a l l a s ,  Tex .  
Hamburg , Pa.  
L a u r e l d a l e  , Pa. 

A t t i c a ,  I n d .  
B r o o k s t o n ,  I n d .  
V i n c e n n e s ,  Ind .  
Oklahoma C i t y ,  Ok la .  
Read ing ,  Pa .  
L a u r e l d a l e ,  Pa. 
Temple,  P a .  
E a s t  p o i n t ,  Ga. 
M a n c h e s t e r ,  Iowa 

't 

78.5 6.8 

62.1 5.4 
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t h e  U.S., of which a b o u t  91  have  b e e n  e s t i m a t e d  t o  be  sma'll 

p l a n t s *  ( l e s s  t h a n  5 0 0  t p a ) . 5  T h e s e  190  p l a n t s  a r e  s c a t t e r e d  

t h r o u g h o u t  t h e  c o u n t r y  and  a r e  g e n e r a l l y  l o c a t e d  i n  h i g h l y  

u r b a n i z e d  a r e a s  n e a r  t h e  m a r k e t  f o r  t h e i r  b a t t e r i e s .  F i g u r e  

8-1 shows t h e  r e g i o n a l  d i s t r i b u t i o n  of  t h e s e  1 9 0  p l a n t s .  

Of t h e  a p p r o x i m a t e l y  91 s m a l l  p l a n t s ,  31 a r e  c l a s s i f i e d  

a s  a s s e m b l e r s .  As w i l l  be c o n s i d e r e d  i n  s e c t i o n  8 .4 .4 ,  assem-  

b l e r s  p u r c h a s e  a l l  o f  t h e  m a t e r i a l s  and p a r t s  t h a t  a r e  r e q u i r e d  

f o r  a b a t t e r y  and a s s e m b l e  t h e s e  p a r t s  i n t o  a f i n i s h e d  b a t t e r y .  

They g e n e r a l l y  p e r f o r m  a l l  of t h e  f u n c t i o n s  of  t h e  s m a l l  manu- 

f a c t u r e r  e x c e p t  g r i d  c a s t i n g  and p a s t i n g .  The  i m p a c t  o f  t h e  

s u l f u r i c  a c i d  m i s t  c o n t r o l  and l e a d  NSPS c o n t r o l  c o s t  on t h e s e  

s m a l l  m a n u f a c t u r e r s  and a s s e m b l e r s  w i l l  be shown i n  s e c t i o n  

8.4.4.  

S m a l l  m a n u f a c t u r e r s  and a s s e m b l e r s  a r e  g e n e r a l l y  one-  

p l a n t  o p e r a t i o n s ,  t h o u g h  some m a n u f a c t u r e r s  and a s s e m b l e r s  may 

have  w a r e h o u s e  s p a c e  i n  l o c a t i o n s  o t h e r  t h a n  t h e i r  p l a n t .  T h e r e -  

f o r e ,  f o r  t h e  9 1  s m a l l  p l a n t s  t h e r e  a r e  a p p r o x i m a t e l y  9 1  f i rms .  

D i r e c t  d e l i v e r y  t o  c l i e n t  a c c o u n t s  is g e n e r a l l y  t h e  r u l e  a s  

t h i s  is a mos t  p r o f i t a b l e  d i s t r i b u t i o n  p a t t e r n  f o r  t h e  p l a n t s .  

As was s e e n  i n  s e c t  on 3.5,  b a t t e r y  m a n u f a c t u r i n g  c a n  

be d i s t i n g u i s h e d  by t h e  f o r m a t i o n  p r o c e s s  - wet o r  d r y  forma- 

t i o n .  No i n f o r m a t i o n  is a v a i l a b l e  o n  t h e  number o f  p l a n t s  

f o r m i n g  wet: v e r s u s  d r y  o r  a c o m b i n a t i o n  of  w e t / d r y .  The 

* E x c l u d i n g  s m a l l  p l a n t s  of t h e  l a r g e r  m u l t i p l a n t  compan ies .  

8-5 





l a r g e  p l a n t s  p r o b a S l y  have  d r y  f o r m a t i o n  c a p a b i l i t y  i f  t h e y  

a r e  s e l l i n g  t o  r e t a i l  m a r k e t s ,  s i n c e  d r y  fo rming  i n c r e a s e s  t h e  

s h e l f  l i f e  of  a b a t t e r y .  S m a l l  p l a n t s  g e n e r a l l y  s p e c i a l i z e  

i n  w e t  f o r m a t i o n ;  i f  a n y  d r y  f o r m a t i o n  is p e r f o r m e d ,  i t  i s  

u s u a l l y  a s m a l l  p o r t i o n  of  t h e i r  t o t a l  b a t t e r y  p r o d u c t i o n .  

Employment i n  t h e  i n d u s t r y  is a p p r o x i m a t e l y  19 ,000  

p e o p l e . 6  

p e o p l e  and a 1 0 0  B P D  p l a n t  a b o u t  5 o r  6 p e o p l e ,  s m a l l  p l a n t  

employment a c c o u n t s  f o r  a b o u t  1300  of t h e  t o t a l ,  based  on 

an a v e r a g e  o f  1 5  p e o p l e  p e r  s m a l l  p l a n t .  

8 .1 .3  M a r k e t s  . 

S i n c e  a 500 BPD p l a n t  would g e n e r a l l y  employ 20-25 

The m a r k e t  f o r  l e a d - a c i d  s t o r a g e  b a t t e r i e s  is composed 

of two s e g m e n t s .  The f i r s t  and l a r g e s t  s egmen t  c o n s i s t s  of  

r ep lace i t l en t  b a t t e r i e s  f o r  a u t o m o b i l e s ,  t r u c k s  and b u s e s ,  heavy  

e q u i p m e n t ,  r e c r e a t i o n a l  v e h i c l e s ,  f a rm m a c h i n e r y ,  and  o t h e r ,  

v e h i c l e s .  The r e p l a c e m e n t  m a r k e t  a c c o u n t e d  f o r  78.8 p e r c e n t  of 

i n d u s t r y  s a l e s  i n  1977 .  The s e c o n d  l a r g e s t  m a r k e t ,  h o l d i n g  

21.2 p e r c e n t  o f  s a l e s ,  is  t h e  o r i g i n a l  equ ipmen t  m a r k e t ,  

c o n s i s t i n g  o f  b a t t e r i e s  s o l d  t o  p r o d u c e r s  of  new c a r s ,  new 

t r u c k s ,  and  o t h e r  new p r o d u c t s .  T a b l e  8-3 summar izes  s h i p -  

men t s  t o  t hese  m a r k e t s  f o r  t h e  p a s t  1 0  y e a r s .  

The i n d u s t r y  a s  a whole  h a s  e n j o y e d  a n  a v e r a g e  g r o w t h  

r a t e  o f  4.9 p e r c e n t  p e r  y e a r  be tween  1968 and  1977.  I n  1974 

and 1975  t h e  economic  r e c e s s i o n  c a u s e d  a slowdown i n  s a l e s  and 

p r o d u c t i o n  of  new v e h i c l e s  and t h e r e f o r e  i n  b a t t e r y  s a l e s .  

E x c e p t  f o r  a d e c l i n e  i n  1 9 7 5 ,  r e p l a c e m e n t  b a t t e r y  s h i p m e n t s  
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have  i n c r e a s e d  each y e a r  of t h i s  1 0 - y e a r  s p a n  a t  a n  a v e r a g e  

r a t e  o f  5 .5  p e r c e n t  a y e a r .  

m e n t s  have  been  v o l a t i l e  b u t  h a v e  i n c r e a s e d  a t  a n  a v e r a g e  

r a t e  o f  3.6 p e r c e n t  p e r  y e a r .  

o r i g i n a l  ec lu ipnen t  batte;y s h i p -  

A c c o r d i n g  t o  Globe-Union ,  t h e  r e p l a c e m e n t  m a r k e t  w i l l  

c o n t i n u e  t o  be s t r o n g .  Wi th  more t h a n  50  m i l l i o n  v e h i c l e s  

e n t e r i n g  t h e  a u t o m o b i l e  a f t e r m a r k e t  by 1 9 9 0 ,  t h e  number of 

b a t t e r y  u n i t s  s h o u l d  r e e c h  more t h a n  285  m i l l i o n .  Rep lacemen t  

b a t t e r y  s h i p m e n t s  s h o u l d  r e a c h  62 .5  t o  63.5 m i l l i o n  u n i t s  i n  

1982,  a n  i nc rease  o f  a p p r o x i m a t e l y  25 pe rcen t  o v e r  t h e  1977  

l e v e l .  T a b l e  8-4 shows a f o r e c a s t  f o r  r e p l a c e m e n t  b a t t e r y  

s h i p m e n t s  f o r  t h e  y e a r s  1978  t o  1982 .  Growth a r e a s  f o r  t h e  

i n d u s t r y  l i e  i n  t r u c k s  and  c o m m e r c i a l  v e h i c l e s ,  b o t h  f o r  o r i -  

g i n a l  e q u i p m e n t  and  r e p l a c e m e n t  b a t t e r i e s .  Ano the r  s o u r c e  w i t h  

p o t e n t i a l  f o r  f u r t h e r  marke t  p e n e t r a t i o n  l i e s  i n  r e c r e a t i o n a l  

v e h i c l e s ,  s u c h  a s  m o t o r c y c l e s ,  s n o w m o b i l e s ,  g o l f  c a r t s ,  and  

motor  b o a t s .  Globe-Union r e p o r t s  t h a t  t h i s  m a r k e t  a c c o u n t e d  

f o r  $50  m i l l i o n  i n  s a l e s  i n  1 9 7 0 ,  and  e s t i m a t e s  t h a t  by 1 9 8 5  

t h e  r e c r e a t i o n a l  marke t  may a c c o u n t  f o r  o v e r  $200 m i l l i o n . 8  

Year - 

T a b l e  8 . 4  

REPLACEMENT BATTERY SHIPMENTS9 

( I n  M i l l i o n s )  

Number of U n i t s  
P e r c e n t  Change 

From P r e v i o u s  Year  

1978 
1 9 7 9  
1980  
1981  
1982  

57.3 
58.3 
57.7 
59.2 
63.0 

8-9 

- 
1.7% 

-1.1 
2.6 
6 . 4  



8.1.4 Distribution 

Distribution of batteries by any plant usually takes 

place in a limited geographical area. Because the weight of 

lead-acid storage batteries is high relative to shipment value, 

transportation cost is high and significant cost savings accrue 

from geographical location adjacent to markets. It is generally 

economically inefficient to ship beyond a 250 to 300 mile radius. 

If a company wants national distribution of its product, plants 

have to be located in regional markets. Proximity to markets 

appears to be a key to the economic viability of many small 

producers, whose unit manufacturing costs and F.O.B. plant 

prices are significantly higher than those of larger companies. 

The large producers a r e  distributing primarily to the 

large original equipment markets (OEM) such as the automobile 

companies, and large retail accounts such as Sears, Roebuck, and 

Co. and J.C. Penney. Warehouse distribution of their batteries to 

smaller accounts is also made. Smaller firms s e l l  primarily to 

fleet accounts such as local cab companies, government and 

business firms, local gas stations, discount stores, and the 

like. 

The marketing chain for batteries is primarily from 

battery producer to warehouse to jobber to retailer, although 

individual links in the chain are often bypassed. This is 

particularly true of the smaller producer who is selling to 

fleet accounts. Deliveries to these accounts are made in company- 

owned trucks because it is more profitable to deliver directly. 



In this way the small firm can accrue the markup which would 

have been applied by the intermediaries to the final buyer. 

These markups vary by 20 to 65% from the warehouse price 

depending on the client account.1° 

Competition between the large and small producer for some 

client accounts exists through local warehouse distribution of 

the larger company's battery to clients in the smaller produ- 

cer's market. The smaller producer, however, offers additional 

services such as faster delivery time, personalized service, 

better credit arrangements, and pick-up of small quantities 

of junk batteries from customers. 

No alternative source can provide energy for a cost 

comparable to that provided by the lead-acid storage battery 

in its automobile application. This cost efficiency tends to 

be true for other uses of SLI batteries such as golf carts and 

snowmobiles. Potential substitutes, such as the nickel-cadmium, 

nickel-zinc, nickel-iron, silver-zinc and silver-cadmium bat- 

teries, cost from three to five times as much as lead-acid 

batteries. 

8.1.5 Imports 

Imports and exports of storage batteries are, in general, 

associated with the imports and exports of automobiles. 

high transport costs associated with storage batteries make 

competitive pressure from foreign manufacturers a neglibile 

The 

factor in response to battery price movements. 
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8.2 COST ANALYSIS OF ALTERNATIVE CONTROL SYSTEMS 

The approach to determining the costs associated with the 
. .  

alternative control systems involved three steps: 1) selecting 

five representative model plants; 2)  applying the selected 

five control alternatives for lead and the sulfuric acid mist 

control system as discussed in Chapter 6; and 3 )  determining the 

total control costs based upon each strategy and typical exhaust 

volumes. 

plants. 

impacts of the alternative systems in Section 8.4. 

eight control alternatives, as shown in Table 6-2, is repeated for 

convenient reference as Table 8-6). 

This three-step procedure is applied to both new and modified 

The results of this analysis are used in determining economic 

(The listing of 

Of t h e  dpproximately 200 battery manufacturing Dlants in 

t h e  United S t a t e s ,  nea r ly  50 p e r c e n t  manufacture less than  

500 u n i t s  p e r  day and 30 pe rcen t  manufacture between 500 and 

6500 u n i t s  p e r  day. Based on t h e s e  s t a t i s t i c s ,  t h e  fol- 

lowing model p l a n t  s i z e s  w e r e  selected: small - 100,  250, 

and 500 bpd; medium - 2000  bpd; and large - 6500 bpd. 

Typical  parameters  f o r  uncon t ro l l ed  exhaus t  f r o m  t h e  f a c i l i -  

t i e s  wi th in  t h e s e  model p l a n t s  a r e  g iven  i n  Tables  8-7 and 

8-7A. These parameters  were e s t ima ted  from d a t a  obta ined  

from p l a n t  r e p r e s e n t a t i v e s ,  des ign  c a l c u l a t i o n s ,  and va r ious  

r e p o r t s  of source  tes ts .  

* 

r 
Based on employment d a t a  o b t a i n e d  f r o m  Reference 25 and 
assuming ou tpu t  a t  2 5  b a t t e r i e s  per  man-day. 
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Tab le  8-6. SELECTED CONTROL A L T E R N A T I V E S  F O R  

LEAD-ACID BATTERY MANUFACTURING INDUSTRY 

Control 
alternative 

I 

I1 

I11 

IV 

V 

VI 

VI1 

VI11 

Facili tiesa 

B. C. E 
F 

E 
G 
D 

A. B. C 

E 
G 

Control system b 

Fabric filter, 6/1 A/C 
Fabric filter, 6/1 A/C 
Mist eliminator 
Fabric filter, 2/1 A/C 

Fabric filter, 6/1 A/C 
Impingement and entrainment 

Impingement and entrainment 

Mist eliminator 
Fabric filter, 2/1 A/Cc 

Fabric filter, 6/1 A/C 
Impingement and entrainment 

Mist eliminator 
Fabric filter, 2/1 A/C 

Impingement and entrainment 

Fabric filter 6/1 A/C 
Impingement and entrainment 

Mist eliminator 
Fabric filter, 2/1 A/Cc 

scrubber 

scrubber 

scrubber 

scrubber 

scrubber 

Impingement and entrainment 

Fabric filter, 6/1 A/C 
scrubber 

Mist eliminator 
Fabric filter, 2/1 A/CC 

Fabric filter, 6/1 A/C 
Fabric filter, 6/1 A/C 
Mist eliminator 

Fabric filter, 6/1 A/C 
Mist eliminator 

Impingement and entrainment 

Fabric filter, 6/1 A/C 
Mist eliminator 

scrubber 

a Facilities key: A - Grid casting furnace: B - Grid Casting 
machines: C - Paste mixer: D - Lead oxide manufacturing; 
E - Three process operation and assembly: F - Lead reclaim 
furnace: G - Formation. 
All facilities are vented to common control systems as 
shown . 
Small (6  500 bpd) plants are assumed to have no PbO nanufac- 
turing facilities. 
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Uncontrol led l e a d  emissions based on data  obta ined  from 

tes ts  performed i n  t h i s  s tudy  a r e  shown i n  Table8-8. 

Typica l  uncon t ro l l ed  emissions o f  l e a d  from t h e  g r i d - c a s t i n g ,  

th ree-process  o p e r a t i o n ,  and l e a d  o x i d e  manufactur ing 

f a c i l i t i e s  are less t h a n  0 . 5  k g / m e t r i c  t on  (1 lb / ton )  of 

process  weight .  A t  a product ion ra te  of 200  bat ter ies  p e r  

hour (approximately 3 .6  Mg/hr [E,  000 lb /hr ]  process  weight 

ra te )  uncon t ro l l ed  l ead  emissions from t h e  th ree -p rocess  

o p e r a t i o n  would approximate 1 . 3  kg/hr ( 2 . 9  l b / h r ) .  I f  it i s  

assumed t h a t  l e a d  r e p r e s e n t s  on ly  50 p e r c e n t  of t h e  t o t a l  

p a r t i c u l a t e  e m i s s i o n s ,  t h i s  f a c i l i t y  would s t i l l  comply 

w i t h  a t y p i c a l  p rocess  weight r a t e  r e g u l a t i o n  ( f o r  par t icu-  

l a t e  m a t t e r )  a s  se t  f o r t h  i n  a S ta te  Implementation Plan 

( S I P )  because of i t s  high process  weight  ra te .  S i m i l a r l y ,  

t h e  g r i d  c a s t i n g  and l e a d  oxide  manufactur ing f a c i l i t i e s  

would comply wi th  t h i s  r e g u l a t i o n .  

** 

** 
Tests made du r ing  t h i s  s tudy  measured on ly  lead .  
contaminants such a s  b i t s  of m a t e r i a l  from s e p a r a t o r s ,  
cork from t h e  mold release a g e n t ,  and t h e  l i k e  must be 
cons idered .  I t  i s  es t ima ted  t h a t  t h e  l ead  c o n s t i t u t e s  
a t  l e a s t  SO p e r c e n t  of t h e  t o t a l  p a r t i c u l a t e  m a t t e r .  

Other 



Table 8 4 .  UNCONTROLLED LEAD EMISSIONS FROM VARIOPS 

LEAD- AC ID BATTERY MANUFACTURING FACILITIES~ 

F a c i l i t y  

Grid c a s t i n g  

P a s t e  mixing 

Three-process 
o p e r a t i o n  

PbO manufactur ing 

Reclamation 

Emissions 

0 . 4  kg/1000 ( 0 . 9  l b / 1 0 0 0 )  b a t t e r i e s b  

5 .1  kg/1000 ( 1 1 . 2  lb/1000) b a t t e r i e s  

6 . 6  kg/1000 ( 1 4 . 7  lb/1000) b a t t e r i e s  

b 

b 

0 . 0 1  kg/Mg ( 0 . 0 2  lb / ton)  of l e a d  
throughput  

3.0 kg/Mg (5 .9  lb / ton )  of l e a d  charged 

a Based on d a t a  ob ta ined  from source tests performed i n  
t h i s  s tudy.  

For e s t i m a t i n g  purposes ,  each b a t t e r y  weighs 18 kq ( 4 0  
lb) and c o n t a i n s  1 2  kg ( 2 6  lb) of l e a d ,  o f  which 
approximately h a l f  is i n  t h e  paste and h a l f  i s  i n  t h e  
c a s t  . pa r t s .  

The p a s t e  mixing and l e a d  r ec l ama t ion  f a c i l i t i e s  appa ren t ly  

would n o t  comply wi th  such a r e g u l a t i o n ,  and t h e r e f o r e  

c o n t r o l s  would b e  r e q u i r e d  f o r  t h e s e  f a c i l i t i e s  even wi thout  

t h e  promulgation of a N e w  Source Performance Standard.  
* 

* 
The p o s s i b l e  e f f e c t s  of f u t u r e  SIP r e g u l a t i o n s  f o r  lead  
a r e  n o t  cons idered  i n  t h i s  chap te r .  
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Very few SIP'S regulate sulfuric acid mist emissions 

from the formation facility. New Jersey has set a limit of 

10 mg/scf. A spokesman for the New Jersey Air Pollution 

Control Agency states that the plant in his jurisdiction 

complies with both this regulation and New Jersey's partic- 

ulate matter regulation without use of a control device. 

8.2.1 New Facilities 

8.2.1.1 Capital Cost of Control Systems - Control equipment 
costs are shown in Tables 8-9 and 8-9A. All costs in this 

section are based on 4th-quarter 1977 dollars. This equip- 

ment represents the most efficient from a pollutant control 

viewpoint and is currently used only on the best-controlled 

facilities. Costs were obtained directly from vendors and 

updated to 4th-quarter 1977 using the Marshall and Swift 

11 

12,13 Index. 

Two major categories of costs have been developed: in- 

stalled capital costs and total annualized costs. The 

installed capital cost for each control device system in- 

cludes the purchased cost of the major and auxiliary equip- 

ment, cost of site preparation and equipment installation, 

and design engineering cost. Because of the short installa- 

tion times required for construction of these control 

systems, no construction interest charges are included. NO 

attempt is made to include costs of research and develop- 

8-18 



>I a w 
E- 
€+ a: 

0 
H 

m 

? 
2 w 
t.4 
a 
0 
E 

m 
E- m 
0 
V 
E- z 
W E 
H 
3 
01 w 
4 
0 a 
E- z 
0 u 
z 
0 
H 
E- 
3 
t.4 
d 
0 a 
a 
a: 
H 

m 
t 
a, 
a, 
rl 
Q m 
E- 

- 
m 
E- 
H 
z 
3 
V 
H a 
E-4 - 2 
m w 
H 

;I 

V 
H 

2 
?I 

2 

u 
a 
3 
E- 
U 

3 z 
5 -. 

.Q 
0 0  0 0  00 0.3 a 0  00 
00 00 .oo 00 r.0 0 0  
N O  m w  m d  w q  m o  w m  
l.0 0 0  W N  m o  dlLn m m  

N 4 0  d rl m 
.. .. .. .. .. .. 

rl 

r-r. r.r- m m  m m  
m m  m m  N N  N N  m m  m m  
dd  r l r l  N N  N N  w w  w w  

I 1  I I  I 1  I I  w w  w w  

. .  . .  
q q  v q  m m  m m  4.4 4 4  
rld d d  N N  N N  z z  z z  

. .  . .  I 1  I I  1 . 1  I 1  

m m  N N  o m  o m  br. N N  
N N  cpm - N  cpw r n m  w m  
q r l m  rl rl d m  

d rl 

a, a 
-u h 

av & 
0 u 
m 
G 
4 
E 
.4 
d 
a, 

u 
m 
4 
I: 

8-19 

rl 
m m  

N 

a Q 



>I a w 
H 
E s 
n 
H 

7 a 
d 

!% 
0 cr 
m 
H m 
0 
U 

E+ z 
F4 
H 
3 
0 w 
I4 
0 a 
E z 
0 
U 

z 
0 

H 
3 
4 
d 
0 
D.I 
!% 

a: 

3 

2 

H 

H 

. 
4 
m. 

I 
03 

a, 
d 
P m w 

m 
H 
H 
z 
3 
z m 
H 
4 c z w 
m w 
H 
E 
H 
4 
H 
U 

- 

2 
u z 
p: 
3 
H 
U 

3 z 

H 

2 
s 

A4 
'10 00 0 0  00 0 0  o c  
> o  00 00 00 P O  00 
u o  m m  r n ~  w e  m o  w m  

> a  G S  00 00 
3 0  00 rlrl rlrl . .  . .  . .  . . w w  w w  
3 0  00 0 0  00 . -  
I I  I I  I I  I I  4 4  4 4  

> o  0 0  00 00 

3 0  00 0 0  00 

. .  
U N  N N  U l U l  Lorn . .  . .  . .  . .  

3 0  
q -  
N N  00 00 00 00 00 

3 0  N N  NN 
P o 3  

I I m m  -6 9-  ma,  m m  

0 0  0 0  0 0  0 0  00 o c  
0 0  0 0  0 0  0 0  00 o c  
0 0  00 -- - -  00 o c  .. .. . -  .; .. . ,  
r l m  m o  rld 4 -  N m  m c  r 

d P 

a, a 
2r u 
I 
Ll 
a, 
x -  m o  c .rl 
m o  
- m  

Ll 

LlU 
a,\ o 4  
rl 
..-I rl 
W \  

N 
U 
v i  c 
Llu a ..-I 
cu 

. 

m 3  

I 
L 



ment, possible loss of production during equipment installa- 

tion, or losses during start-up. 'All capital costs reflect 

4th-quarter 1977 prices for equipment, installation mater- 

ials, and installation labor. Tables 8-10 and 8-11 present 

the various capital cost factors for installation of fabric 

filters and wet collectors, respectively. These factors are 

based on pub1.ished information16- and engineering judgment. 

Application of these factors to the equipment costs produces 

the cost curves shown in Figures8-2 and 8-3. These Figures 

also show control system costs as reported by Plants B, C, 

D, E, G ,  and H updated to 4th-quarter 1977 by use of the 

Marshall and Swift (M & S )  equipment cost index. 

8.2.1.2 Annualized Cost of Control Systems - The total 
annualized cost consists of three categories: direct 

operating cost, capital charges, and (where applicable) 

credit for dust recovery. The first category accounts for 

operating and maintenance costs, which include these items: 

0 Utilities, including electric power and process 

0 Operating labor 

0 Maintenance and supplies 

0 Solid waste disposal 

water 

Since the material collected in the pollutant control 

system is toxic, it is sent to a smelter for lead recovery. 

The value of the recovered lead tends to offset the refining 
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TableB-10. COMPONENT CAPITAL COST FACTORS FOR A 
FABRIC FILTER AS A FUNCTION OF EQUIPMENT COST, Q 

Measure of costs 

10% material and labor 
15% material and labor 
5 %  material and labor 
1% material 
3% material 
3% material 

~ ~~ 

Component 

Factor 

0.2044 
0.3064 
0.1024 
0.013Q 
0.0384 
0.0384 

E gu i pme n t 
Ductwork 
Instrumentation 
Electrical 
Foundations 
Structural 
Si tework 
Painting 

~ 

I 
~~ ~~ 

Total indirect costs 

Contingencies - 20% of direct and indirect costs 1 

Direct 
Material 

0.6964 

0.5474 

1. OOQ 
0.04Q 
0.04Q 
0. llQ 
0.03Q 
0.03Q 
0.02Q 
0.0044 

costs 
Labor 

0.25Q 
0.214 
0.006Q 
0.16Q 
0.054 
0.05Q 
0.02Q 
0.02Q 

0.77Q I Total direct costs I 1.274 

Cpmponen t 

Engineering 
Contractor's fee 
Shakedown 
Spares 
Freight 
Taxes 

I 

Total capital costs I I 3.284 

8-22 



Table 8-11. COMPONENT CAPITAL COST FACTORS FOR A WET 

COLLECTOR (SCRUBBER OR. MIST ELIMINATOR) AS A FUNCTION OF 

EQUIPMENT COST, Q 

1 . 4 1 4  

Component 

0.854 

I 

Component 

Engineering 
Contractor's fee 

Equipment 
Duc twork 
Instrumentation 
Electrical 
Foundations 
Structural 
Sitework 
Pa in t ing 
Piping 

Indirect costs 
Measure of costs Factor 

10% material and labor 0.2264 

1 5 %  material and labor 0.3394 

Total direct costs 

Freight 
Taxes 

Direci 
Material 

3 %  material 0.0424 
3 %  material 0.0424 

1. 0 0 4  
0 .034 
0 .044 

0. 114 
0 . 0 3 4  

0 .034 
0 .024 
0 . 0 0 4 4  
0.154 

Total indirect costs 

Contingencies - 2O%'of  direct and indirect costs, 
I 

costs 
Labor 

0.7764 

0 .6074 

0.254 
0 . 1 3 4  
0 .0064 

0 .164 
0.054 
0.054 
0.024 
0.024 
0.164 

Shakedown 
Spares 

5% material and labor 
1% material 

0.1134 

0 .0144 

~~ 

Total capital costs I 1 3 . 6 4 4  
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Figurefj-2. 
c o n t r o l  systems compared wi th  e s t i m a t e d  c o s t  curves  used 
i n  t h i s  s tudy  (4 th -qua r t e r  1977  d o l l a r s ) .  

Reported i n s t a l l e d  costs of f a b r i c  f i l t e r  
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0; FABRIC F I L T E R .  - 
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REPORTING PLANT. 

3. R A N T  REPORTED COSTS WERE 
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IlOTES : 
I 

2 300 " t  8 
-Y, I 

1 .  A= REPRESENTS DATA POINT FOR 
TYPE N ROTOCLONE 

2. n= REPRESNETS DATA POINT FOR 
M I S T  ELIMINATOR OR FAN 
SEPARATOR 

g 200 

I- 4. PLANT REPORTED COSTS UERE 
IIPOATED TO 4 t h - W A R T E R  1 9 7 7  

5 . 1 0 0  
E) " t  0 

3. LETTER I N S I D E  SYMBOL I D E N T I F I E S  
REPORTING PLANT. 

// _ _  .. 
BASED ON M 6 S INDEX. 

LOW ENERGY SCRUBBER 5. TO CONVERT EXHAUST GAS 
VOLUME TO-METRIC U N I T S :  

CF x 0.0283 = m 

LOU ENERGY SCRUBBER 

1 I I I I I I 
2 3 5 10 20 30 50 

EXHdUST GAS, 1000 acfm 
0 

Figure 8-3. Reported installed costs of wet scrubber 
systems compared with estimated cost curves used in 
this study (4th-quarter 1977 dollars). 
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costs. Generally, no solid waste disposal costs due to air 

pollution control are incurred in the lead-acid battery 

industry. The industry therefore receives no dust recovery 
17,18 credit. 

Capital charges account for depreciation, interest, 

administrative overhead, property taxes, and insurance. 

Depreciation and interest are computed by use of a capital 

recovery factor (CRF), the value of which depends on the 

operatinq life of the device and on the interest rate. 

operating life of 15 years and an annual interest rate of 10 

percent are assumed). Insurance cost is fixed at an addi- 

tional 0.3 percent of the installed capital cost per year. 

Because most states have liberalized their tax laws regard- 

ing air pollution control equipment, the cost of taxes is 

considered to be negligible. The values used for overhead 

are shown in Table 8-12 and the various items and unit 

values used in computing total annualized costs are listed 

in Table 8-13. 

(An 

Annualized costs of operation of control devices on all 

facilities except formation and lead oxide manufacturing are 

a function of the number of operating shifts per day. For 

purposes of this study, the following are designated: three 

shifts for a large plant, two shifts for a medium plant, and 

one shift for the small plants. The formation facility nor- 

8-26 



Table 8-12. ITEMS USED IN COMPUTING TOTAL ANNUALIZED COSTS ___ _- 
Item Unit value I 

Operating factor 2000 hours/year/operating I shift 

Operating labor $5/man-hour 

Utilities 

Electric power $0.03/kWh 

Process water $0.0625/m3 ($0.25/thous. gal) 

- 

Solid waste disposal 0 

Dust recovery credit 0 

Capital recovery factora 13.2% of installed capital 
cost 

a For all air pollution control equipment: 15 year 
life, 10 percent interest assumed. 
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\ 

mally operates 16 to 2 4  hours per day, regardless of plant 

size. For estimating purposes, it is assumed that this 

facility operates three shifts per day. Table8-12 illus- 

trates how annualized costs are computed for air pollution 

control systems used in the lead-acid battery manufacturing 

industry. Since all the dust or sludge collected in the 

control systems is sold to a lead smelter for a low price, 

the solid waste disposal cost and dust recovery credit are a 

tradeoff. The utilities and labor factors used in cal- 

culating the annualized costs are shown in Tables 8-14 and 

8-14A. Smelters generally take waste only from customers 

and would refuse lead waste from noncustomers even if it 

were delivered to the smelter at no cost. 

8.2.1.3 Cost of Alternative Control Measures - Each of the 
ten model plants (five new, five retrofit) consists of from 

five to seven separate facilities (see Tables .3-7 and 8-7A). 

These facilities can each be controlled separately. In 

practice, these facilities are often controlled by common 

systems. Of the five selected alternative control systems 

for control of lead emissions from the larger plants, system 

I corresponds to best control technology for emission reduc- 

tion considered: the other systems are presented for analy- 

sis of the cost aspects of various other levels of control. 

Control alternatives VI and V I 1  represent the best control 

19 
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technology for smaller plants. 

figuration. The three alternatives, (VI, VII, and VIII) are 

considered for the cost aspects. 

They differ only in con- 

The control systems for which costs have been estimated 

are fabric filters, impingement and entrainment scrubbers, 

and mist eliminators, all of which are technically capable 

of achieving the various emission reductions. Each system 

includes all auxiliary equipment such as fans, motors, 

drives, pumps, sludge ejectors, walkways, and ladders, as is 

appropriate. 

auxiliary heating for fabric filters to which mixer gases 

are exhausted. However, this requirement depends on the 

geographic location of the baghouse, the exhaust gas' dew 

point, and the concentration of acid mist and water vapor. 

Those control alternatives in which the mixer gases are 

vented to a baghouse also vent the three process operation 

to the same device. This dilutes the mixer exhaust from a 

6500  BPD plant by a 6 to 1 factor. In warm climates con- 

densation may be controlled by installing the baghouse 

inside the building. 

would be $ 7 0 0 ,  $1100, and $2400 for a 500 BPD, 2000 BPD, and , 

6500  BPD plants respectively, based on an annual space cost 

of $ 3 . 5 0  per square foot. For purposes of this report, the 

cost of insulation and auxiliary heat sufficient to maintain 

It is necessary to provide insulation and 

The annualized cost of this precaution 
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\ 

a 55-65OC (130-150°F) exhaust gas temperature for condensa- 

tion control was added. No allowance is made for handling 

and conveying systems for the collected sludge and dust. 

This material is normally manually dumped directly from the 

control device into reusable 0.2 cubic meter (55-gallon) 

drums or plastic bags and is shipped to a smelter. The 

estimated tctal particulate catch of an entire 6500 bpd 

plant is estimated at 158 kg (350 lb) per day. Shipment in 

plastic bags would require 10 bags per day, which can be 

purchased for approximately $4.00. This cost is insignifi- 

cant relative to the estimated total annualized costs of 

more than $100,000. 

For purposes of estimating the cost of the best demon- 

strated technology with regard to lead oxide manufacturing 

controls, it is assumed that the average facility incor- 

porates a baghouse having an air-to-cloth ratio of 3 to 1 

(3/1 A-/C). This is part of the process equipment. To reach , 

the collection efficiency of the control system tested at 

Plant G, it may be necessary to use fabric filters with an 

A/C of 2/1. Therefore the incremental cost of a 2/1 A/C 

baghouse is added to the overall control’costs shown herein. 

None of the selected lead emissions control systems dis- 

charges water. 

generally use water at a rate of only 134 m /lo00 m3 (1 

Impingement and entrainment scrubbers 
3 
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gpm/1000 acfm), only 20 percent of which is due to recir- 

culation tank blowdown. The balance is lost through evapor- 

ation. This use results in a maximum increase of only 1 to 

2 percent in total hydraulic flow for the plant (see Table 

7-11). This increase would probably not require expansion 

of the water treatment system nor would it significantly 

increase the operating costs. 

The mist eliminator used to control acid mist requires 

A typical 3 67 m 

battery plant requires 42 to 290 liters (11 to 74 gal) water 

per battery depending on whether batteries are wet- or dry- 

charged:' 

amount. A typical plant requirement is given as an average 

of 250 liters/battery (66.5 gal/battery). 21 Thus the daily 

water flow to the plant's wastewater system is as follows: 

Plant Manufacturing Water added for 
size, wastewater, H2SO4 mist control, 
bpd m3 (gal)/day m3 (gal)/day* 

100 25 (6 ,600 )  5 (1,200) 

water per 1000 m3 (1/2 gpm per 1000 scfm). 

cne dry-charge battery requiring the higher 

250 62 (16,500) 11 (2,900) 
5 0 0  124 (33,000) 22 (5 ,800)  

2000 503 (133,000) 87 (23,000) 
6500 1 6 2 7  (430,000) 260 (68,000) 

The cost to build and operate the additional water treatment 

capacity must be added to the cost of the acid mist control. 

Based on the data reported in Reference 22 it is estimated 

* Based on 16 hrs. per day. 
\ 



P l a n t  s i z e ,  bpd C a p i t a l  c o s t s  

100 ,  250* $ 300 

500 $ 1,000 

2000 $10,000 

Annualized c o s t s  

$ 300 

$ 1,000 

$ 6,000 

The estimated t o t a l  c o s t s  o f  each c o n t r o l  system f o r  each 

c o n t r o l  a l t e r n a t i v e  are shown i n  Tables  8-15 through8-22. 

N,of.-all t h e s e  costs are a t t r i b u t a b l e  t o  t h e  promulgation of 

a N e w  Source Performance Standard ,  s i n c e  t w o  f ac i l i t i e s  

( l e a d  rec lamat ion  and p a s t e  mixing) r e q u i r e  c o n t r o l s  j u s t  t o  2- 

m e e t  t y p i c a l  S I P  r e g u l a t i o n s  for  p a r t i c u l a t e  ma t t e r .  The 

a p p l i c a b l e  c o s t s  of t h e s e  S I P  c o n t r o l s  must be deducted from 

t h e  overall  c o s t s  shown i n  Tables  8-15 through 8-22 S I P  

c o n t r o l  costs are shown i n  Table 8-23. For e s t i m a t i n g  t h e  

6500 

S I P  c o n t r o l  c o s t s ,  it i s  assumed t h a t  each f a c i l i t y  i s  

vented t o  a s e p a r a t e  impingement and entrainment  scrubber  

having a 90 pe rcen t  t o t a l  p a r t i c u l a t e  c o l l e c t i o n  e f f i c i e n c y .  

Tables  8-24 through 8-28 show t h e  n e t  c a p i t a l  c o s t  of 

l ead  c o n t r o l  r e s u l t i n g  from a N e w  Source Performance Stan- 

dard f o r  l ead .  Table  8-29 l ists  t h e  o v e r a l l  n e t  c a p i t a l  

$15,000 $10,000 

* 
C a p i t a l  costs  and annual ized  c o s t s  are assumed t o  l e v e l  
o f f  a t  t h e  250 BPD p l a n t  c a p a c i t y  l e v e l .  
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cost of each control alternative for both lead and acid mist 

emissions. Annualized control costs for new plants are 

shown in Tables 8-30 through 8-34. These costs are exclu- 

sive of those costs incurred to meet SIP regulations. The 

annualized costs of sulfuric acid mist control are shown in 

Table 8-35. 

8.2.2 Modified/Reconstructed Facilities 

8.2.2.1 Capital Cost of Control Systems - The cost for 
installing a control system in an existing plant that has 

been modified, reconstructed, or expanded (given the same 

exhaust gas parameters) is greater as a result of special 

design considerations, more complex piping requirements, 

etc. Estimating this additional installation cost or retro- 

fit penalty is difficult because of many factors peculiar to 

the individual plant. In preparation of this section, such 

factors as lack of space, additional ducting, and additional 

engineering were considered. 

Configuration of equipment in the existing plant governs 

the location of the control system. Depending on process or 

stack location, long ducting runs from ground level to the 

control device and to the stack may be required. A sizable 

increase in costs may be incurred if the control equipment 

must be placed on the roof, which may require steel struc- 

tural support. Other cost components that may be increased 
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because of space restrictions and plant configuration are 

contractor's fees and engineering fees. These fees, esti- 

mated at 15 percent and 10 percent respectively under normal 

conditions, can be expected to increase to 20 percent and 15 

percent respectively for a retrofit. These fees vary from 

place to place and job to job depending on the difficulty of 

the job, the risks involved, and current economic conditions. 

The fees cited are PEDCo's estimates. 

The requirement for additional ducting can vary con- 

siderably, depending on plant configuration. For purposes 

of this study, it is estimated that approximately 5 0  percent 

more ducting may be required to install a control system in 

an existing plant. 

If the space is tight within the plant, it may be 

necessary to install the control equipment on the roof. It 

is estimated that a roof-top installation could double the 

structural costs. The additional labor costs were deter- 

mined by assuming that 10 percent of the labor will be 

required to tie the system into the process. This work 

would most likely have to be done at premium-time wage rates 

in accordance with governmental regulations and/or union 

agreements. These rates are assumed to be double the 

straight-time pay. 
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Applying these additional cost factors to those in 

Tables 8-10 and 8-11 

tions runs approximately 20 percent higher than the cost of 

new installations. Breakdowns of retrofit cost factors are 

shown in Tables8-36 ana 8-31 for fabric filters and wet 

collectors. 

8.2.2.2 Annualized Cost of Control Systems - The annualized 
costs of control systems for modified/reconstructed facilities 

are calculated similarly to those for new facilities. The 

cost components that are proportional to capital costs, (see 

Table 8-12J 

for new facilities. 

8.2.2.3 Cost of Alternative Control Measures - The costs of 
the eight control alternatives listed in Table 8-6 vvere 

calculated on the same basis as those costs applicable to 

new facilities, (see Section 8.2.1.3). Tables 8-38 through. 

8-42 show the net capital and annualized costs for the eight 

control alternatives applicable to existing facilities that 

have been reconstructed or modified: Table 8-43 shows the 

costs of sulfuric acid mist control. The additional waste- 

water costs resulting from use of a fan separator have been 

shows that the cost of retrofit installa- 

are approximately 20 percent higher than those 

added. For estimating purposes, it was assumed that these 

costs are double those incurred for a new plant. It is 

important to note that these costs are estimates. Retrofit 

situations vary,over a broad range, since, for example, some 



rabie 8-36 .  COMPO??E??T CAPITAL COST FACTORS FOR A 

RETROFIT INSTALLATION OF A FABRIC FILTER AS A 

FUNCTION OF EQUIPMENT COST, Q 

Component 

Engineering 
contractor's fee 
Shakedown 

Component 

Measure of costs Factor 

15% material and labor 0.342Q 
20% material and labor 0.4564 
5% material and labor 0.114Q 

Equipment 
Ductwork 
Instrumentation 
Electrical 
Foundations 
Structural 
Si tework 
Painting 
Premium time labor 

Taxes 
Total indirect costs 

~~ 

Total direct costs 

3% material 0.039Q 
1.0034 

Direct costs 

Total capital costs 

Material 

3.94Q 

1. OOQ 
0.06Q 
0.040 
0. llQ 
0.034 
0.044 
0.02Q 
0.0044 

Labor 

0.25Q 
0.304 
0.006Q 
0.16Q 
0.05Q 
0.084 
0.02Q 
0.02Q 
0.09Q 

1.300 I 0.980 

I Indirect costs 

Spares 
Freight 

1% material 
3% material 

0.0134 
0.0394 

1 
i 

I 

I 
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Table 8-37. COMPONENT CAPITAL COST FACTORS FOR A RETROFIT 

INSTALLATION OF A WET COLLECTOR (SCRUBBER OR MIST ELI~INATOR) 

AS A FUNCTION OF EQUIPMENT COST, Q 

Component 

Engineering 
Contractor's fee 
Shakedown 
Spares 
Freight 
Taxes 

. 

Component 

Indirect costs 
Measure of costs Factor 

15% material and labor 0.369Q 
20% material and labor 0.492Q 
5% material and labor 0.123Q 
1% material 0.014Q 
3% material 0.042Q 
3% material 0.042Q 

Equipment 
Duc twork 
Instrumentation 
Electrical 
Foundations 
Structural 
Sitework 
Painting 
Piping 
Premium Time Labor 

Total direct costs 

I 
Total indirect costs 

Direct costs 

1.082Q 

Material 

1. OOQ 
0.040- 
0.040 
0.llQ 
0.030 
0.044 
0.02Q 
0.004Q 
0.154 

- 

Labor 

0.25Q 
0.20Q 
0.006Q 
0.16Q 
0.05Q 
0.08Q 
0.02Q 
0.024 
0.164 
0.09Q 

1.434 I 1.03Q 

I 4.25Q 
Total capital costs 

I 
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are reconstructions and others are expansions. Thus it is 

unlikely that the new plant exhaust parameters would fit all 

the retrofit applications. For estimating purposes, it must 

be assumed that exhaust parameters remain constant. Addi- 

tionally, plants that reconstruct or modify their facilities 

are not likely to undertake changing all their facilities at 

the same time. Consequently, the overall capital and 

annualized costs shown in Tables 8-38 through 8-43 are not 

likely to be incurred at the same time. All the costs must 

be incurred at some point in time, as each of the facilities 

becomes an affected facility. 

8.2.3 Cost-effectiveness of Alternative Control Measures 

It is informative to compare the annualized costs of 

the various alternative lead control measures to the quanti- 

ties of lead removed by them. This comparison, or cost- 

effectiveness analysis, is done in this section for the 

five sizes of the new model battery plants. (Since an NSPS 

impacts most heavily on new, rather than existing plants, 

the cost-effectiveness analysis will be limited to them. 

There are several ways this comparison can be made. 

First, the various incremental annualized costs (that is 

those costs solely due to NSPS control) may be divided by 

the incremental quantities of lead removed. Tables 8-3g 

throuqh 8-34 list these cost-effectiveness quotients. It is 

I 
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c l e a r  from t h e  t a b l e s  t h a t  t h e  q u o t i e n t s  vary  b o t h  w i t h  t h e  

p l a n t  c a p a c i t y  and t h e  c o n t r o l  a l t e r n a t i v e .  The q u o t i e n t s  

vary from n e a r l y  $7.00 t o  $ 2 5 . 0 0  p e r  Kg i n  t h e  6500  b a t t e r y  

per day (bpd) p l a n t ,  b u t  a r e  much h i g h e r  i n  t h e  smallest  

p l a n t  (100 bpd) where they  range from $150.00 t o  $238.00 per  

Kg. This  c l e a r l y  i n d i c a t e s  t h a t  c o n t r o l  c o s t s  b e n e f i t  from 

a p o s i t i v e  economy of scale. 

The q u o t i e n t s  f o r  c o n t r o l  a l t e r n a t i v e s  I through VI11 

a r e  p l o t t e d  i n  F igu re  8-4 a g a i n s t  t h e  model b a t t e r y  p l a n t  

c a p a c i t y .  N o t e ,  f i r s t  of a l l ,  t h a t  t h e  c o s t - e f f e c t i v e n e s s  

q u o t i e n t s  dec rease  s i g n i f i c a n t l y  a s  t h e  p l a n t  s i z e  increases. 

This demonstrates  t h e  economy of s c a l e  c h a r a c t e r i s t i c  men- 

t i oned  above. Moreover, as t h e  s i z e  i n c r e a s e s  t o  t h e  

l a r g e s t  c a p a c i t y ,  6500 bpd, t h e  q u o t i e n t s  cont inue  t o  

dec rease ,  a l though more g r a d u a l l y .  I f  e x t r a p o l a t e d  beyond 

6500 bpd, ' the  curves  would t end  t o  approach c e r t a i n  l i m i t i n g  

va lues .  Beyond t h e s e  v a l u e s ,  c o s t - e f f e c t i v e n e s s  would b e  

e f f e c t i v e l y  independent  of p l a n t  s i z e .  

Also n o t i c e  t h a t  t h e  c o s t - e f f e c t i v e n e s s  curves  a r e  n o t  

o rdered  accord ing  t o  t h e i r  r e s p e c t i v e  c o n t r o l  e f f i c i e n c i e s .  

For i n s t a n c e ,  t h e  cu rve  f o r  A l t e r n a t i v e  I,  t h e  most s t r i n -  

gen t  w i t h  99 pe rcen t  l ead  emissions c o n t r o l ,  l i es  below t h e  

curve f o r  A l t e r n a t i v e  11, which r e p r e s e n t s  a lower c o n t r o l  

e f f i c i e n c y  (98  p e r c e n t )  f o r  t h e  larger p l a n t s .  L i k e w i s e  t h e  

curve f o r  A l t e r n a t i v e  V I  l i es  below a n  equa l ly  e f f i c i e n t  
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2 - A L T E R N A T I V E  V I I :  99 PERCENT LEAD EMISSIOFi CONTROL 
ALTERNATIVE V I I I :  9 5  PERCENT LEAD EMISSION CONTROL 

I I I I I I 

Z I ALTERNATIVE 
ALTERNATIVE 

5 ALTERNATIVE 
ALTERNATIVE t ALTERNATIVE 

-. 
0 
u 

I ALTERNATIVE 

I I I I 

I :  99 PERCENT LEAD EMISSION CONTROL 
11: 98 PERCENT LEAD EMISSION CONTROL 

111: 98 PERCENT LEAD EMISSION CONTROL 
I V :  95 PERCENT LEAD EMISSION CONTROL 

V :  9 5  PERCENT LEAD EMISSION CONTROL 
V I :  99 PERCENT LEAD EMISSION CONTROL 

Figure 8-4 Cost-effectiveness of Model Plant Control 
Alternatives. 

, 
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A l t e r n a t i v e  VI1 and b a r e l y  above A l t e r n a t i v e  VI11 which 

r e p r e s e n t s  a much lower e f f i c i e n c y  ( 9 5  p e r c e n t ) .  In o t h e r  

words, one would expec t  A l t e r n a t i v e s  I ,  VI, and VI1 t o  be 

less c o s t - e f f e c t i v e  ( i . e . ,  more c o s t l y )  t han  a l l  t h e  o t h e r s ,  

simply because they  r e q u i r e  t h e  greatest  degree of c o n t r o l .  

This ,  however, i s  n o t  t h e  case  i n  A l t e r n a t i v e s  I and VI. This  

s i t u a t i o n  can be understood i f  it is remembered t h a t  each 

a l t e r n a t i v e  r e p r e s e n t s  a d i f f e r e n t  group of c o n t r o l  systems 

and f o r  each of t h e s e  systems t h e r e  is a d i f f e r e n t  r e l a t i o n -  

s h i p  between c o s t  and gas f lowra te .  For example, t h e  A l t e r -  

n a t i v e  I c o s t s  f o r  t h e  2000 and 6500 bpd p l a n t s  i n c l u d e  

t h r e e  f a b r i c  f i l t e r s ,  wh i l e  t h e  corresponding A l t e r n a t i v e  I1 

c o s t s  i n c l u d e  two f a b r i c  f i l t e r s  and two impingement and 

entrainment  scrubbers---a t o t a l  o f  f o u r  l ead  c o n t r o l  systems. 

A l t e r n a t i v e  VI is less c o s t l y  t h a n  A l t e r n a t i v e  VI1 because 

the  mois t  mixer g a s e s  and t h e  three-process  o p e r a t i o n  ex- 

h a u s t s  are vented t o  s e p a r a t e  f a b r i c  f i l t e r s .  Thus Alterna-  

t i v e  VI does n o t  r e q u i r e  h e a t i n g  as l a r g e  a f a b r i c  f i l t e r  a s  

does A l t e r n a t i v e  VII. 

F i n a l l y ,  a s  F igure  8-4 shows, A l t e r n a t i v e  VI11 ( a t  9 5  

pe rcen t )  i s  t h e  most c o s t - e f f e c t i v e  f o r  t h e  s m a l l e s t  p l a n t s ,  

while  A l t e r n a t i v e  V (95  percen t )  i s  t h e  most c o s t - e f f e c t i v e  

fo r  t h e  2000 and 6500 bpd p l a n t  s i z e s .  
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8.3 OTHER COST CONSIDERATIONS 

8.3.1 Costs Imposed by Water Pollution Regulations 

Effluent limitations, new source standards, and pretreatment 

standards regulating water emissions from lead-acid battery plants 

are expected to be proposed in 1980. Upon promulgation of these 

regulations, existing plants discharging to surface waters will be 

subject to effluent limitations which will reflect best practicable 

technology (BPT) currently available. After 1983, these effluent 

limitations will reflect best available technology (BAT) economically 

achievable. New battery plants discharging to surface waters will be 

subject to new source standards which will reflect BAT. 

Existing plants discharging to municipal treatment systems will 

be subject to Federal pretreatment standards which will reflect BPT. 

New plants discharging to municipal treatment systems will be required 

to meet Federal pretreatment standards which will be more stringent 

than those for existing plants. 

One study reports that of the 200 lead-acid battery plants in 

the United States in 1972, approximately 150 were neutralizing their 

wastewater effluents. Of these 150 plants, about 4 6  use lime treat- 

ment and 14 use caustic treatment. The number of plants applying 

such treatments will increase rapidly as Federal effluent limitations 

become effective. The costs associated with water pollution control 

/' 
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I 

are presented in Table 8-44. Wastewater generated by impingement and 

entrainment scrubbers uscd to control atmospheric I.ead emissions 

would make up only a small percentage of the wastewater generated at 

a lead-acid battery plant. 'The additional wastewater would not 

significantly affect the costs of water treatment. Use of a mist 

eliminator to control acid mist requires increased water treatment 

capacity. This extra cost is included with the mist eliminator 

control costs in Table 8-43. 

8.3.2 Costs Imposed by Solid Waste Disposal Regulations 

AS mentioned earlier, 60 plants were producing wastewater treat- 

ment sludges in 1972. These sludges require some type of landfill 

disposal. Estimated annualized costs for providi-ng solid waste 

disposal for lime and caustic treatment facilities are presented in 

Table 8-45 and Table 8-46, respectively. These costs are based on 

costs applicable to an 1800-BPD plant24 and scaled to 100, 250, 500, 

2000, and 6 5 0 0  bpd plants by use of the t O s 6  law. 

8.3.3 Costs Associated with OSHA Compliance 

The costs of compliance with regulations of the Occupational 

Safety and Health Administration have been estimated for five factors, 

as shown in Table 8-47, which also lists the assumptions upon which 

the compliance cost estimate is based. The 25 batteries/man-day 

figure is an average based on information obtained from several p1.ant 

representatives. 
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Table 8-47. COST FACTORS AND ASSUMPTIONS FOR 

OSHA COMPLIANCE (METRIC UNITS) 

OSHA Factor 

Employee care 

Heat for makeup air 

Exhaust hoods and ducts 

Electricity 

Fans & motors 

Assumptions upon which 
estimate is made 

25 batteries/man-day 
$35/employee/mo. 

4600 degree-days/year 
O $3.00/GJ 
O Air volumes as follows: 

100-bpd plant 600 m3/nin, 8 hr/day 
250-bpd plant 730 m3/nin, 8 hr/day 
500-bpd plant 1160 m3/nin, 8 hr/Chy 

2509-bpd plant 2580 m3/min, 16 hr/day 
6500-bpd plant 6 3 6 0  m3/nin, 24 hr/day 

O 457 meters/nin velocity 
O 122 m ductwork/plant 

annualized costs = 20% of capital 
costs 

O $O.O3/kWh 
O Pressure loss :  1.6 Pa/m duct 
O Each plant has four separate systems 

with overall AP of 100 Pa. 
(including fittings & dampers, etc.) 

O Four equal sized units per plant 
O Annualized costs = 30% of capital costs 

: 
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T a b l e  8-47A. COST FACTORS AND ASSUMPTIONS FOR 

OSHA COMPLIANCE ( E N G L I S H  UNITS) 

OSHA f a c t o r  
-~ 

Employee care  

H e a t  f o r  makeup a i r  

E x h a u s t  h o o d s  and d u c t s  

E l e c t r i c i t y  

F a n s  a n d  m o t o r s  

- 
A s s u m p t i o n s  upon which  

e s t i m a t e  i s  made 

2 5 b a t t e r  ies /man-day  
$3 5/employee/mo. 

4600 d e g r e e - d a y s / y e a r  
$3.00/MM B t u  
A i r  v o l u m e s  as f o l l o w s :  

100-bpd p l a n t  2 1 , 0 0 0  c f m ,  8 h r / d a y  
250- t~pd  p l a n t  2 5 , 6 0 0  c f m ,  8 h r / d a y  
500-bpd p1ar.t 4 0 , 8 0 0  c f m ,  8 h r / d a y  

2000-bpd p l a n t  9 1 , 3 0 0  c fm,  1 6  h r / d a y  
6500-bpd p l a n t  224 ,000  c f m ,  24 h r / d a y  

1 5 0 0  f p m  v e l o c i t y  

a n n u a l i z e d  costs = 20% o f  cap i ta l  
costs  

4 0 0  f t  d u c t w o r k / p l a n t  

$0.03/kWh 
P r e s s u r e  loss :  0 . 2  i n .  W.G./100 If d u c t  
Each  p l a n t  h a s  f o u r  separate s y s t e m s  
w i t h  overall  AP of 0 .4  i n .  W . G .  
( i n c l u d i n g  f i t t i n g s  a n d  d a m p e r s ,  e tc . )  

F o u r  equa l  s i z e d  u n i t s  per p l a n t  
A n n u a l i z e d  costs  = 30% of c a p i t a l  costs 
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Simply put, it represents plant capacity divided by plant 

employees. It is estimated that $35 per employee per month 

is required for blood tests, laundry, and shower facilities. 

All the plant air that is exhausted must be made up. In 

cold climates, this requires the addition of heat. The 

heating costs are based on 4600 degree days per year (average 

for St. Louis, Missouri), a fuel cost of $3.00 per MM Btu, 

and a heat exchange efficiency of 60 percent. If the plant 

uses propane, the costs will be somewhat higher. The volume 

of air to be heated corresponds to the exhaust rates shown 

in Table 8-15. The capital costs of ductwork, hoods, fans, 

and motors are based on engineering judgment and published 

data. 

velocity, and length and number of runs are based on engi- 

neering judgment. Calculated annualized costs for the 

control alternatives are approximately 30 percent of the. 

capital costs, (See Tables 8-29 through 8-35) . That percent- 

age value is used for the costs associated with the fans and 

motors. Since the ductwork and hoods require less mainten- 

ance and no operating labor, the associated annualized costs 

are estimated at 20 percent of the capital costs. 

30 

Likewise, the ventilation system pressure drop, 31 

Overall OSHA compliance costs are shown in Table 8-48. 

These costs do not include the impact of any new regulations 
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or amendments that OSHA may be considering. Should OSHA 

adopt more stringent standards, the compliance costs could 

easily double. 

The battery industry has no operations that require the 

expenditure of funds for noise control. 

Table 8-48. ESTIMATED OSHA COMPLIANCE COSTS FOR 

LEAD-ACID BATTERY MANUFACTURING PLANTS 

, 

100 
OSHA factor bpd 

Employee care 1.7 

Heat for makeup air 4 .1  

Exhaust hoods and ducts 1 . 6  

Electricity 0.1 

Fans and motors 4.6  
I 

nnual 
2 5 0  
bPd 

- 

4 . 2  

5.2 

2.0 

0.1 

4.8 

Totals 1 2 . 1  16.3 

zed COI 
5 0 0  
bpd 

8 . 4  

8.2 

2.4 

@.? 

5 . 6  

S I  $1( 
2 0 0 0  
bpd 

33.6 

39.4 

3.G 

1.1 

8.8 

24.8 I 86 .5  

0 

6 5 0 0  
bpd 

109.0 

132.0  

5.5 

4 . 1  

18.7 

269.3 

8.3.4 - Costs Associated with Compliance Testing 

Each source subject to a New Source Performance 

Standard must undergo a compliance testing program. In 

the case of lead-acid battery manufacturing plants, the 

following facilities and pollutants may be affected: 
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9 Facility Pollutant 

Grid Casting Lead 
Paste Mixer Lead 
Lead Oxide Manufacturing Lead 
Three-Process Operation Lead 
Lead Reclamation Lead 
Formation Sulfuric Acid Mist 

Concentrations of lead and sulfuric acid mist in well- 

controlled gas streams from these facilities are very 

small and extended sampling time is required to gather a 

measurable sample. For example, it was necessary to sample 

for 16 straight hours to gather a measurable sulfuric acid 

mist sample for a test performed under this study. It is 

estimated that a standard three-run compliance test program 

will cost approximately $6,000-$7,500 for lead and $10,000- 

$11,500 for sulfuric acid mist.* These costs include the 

expenses of a presurvey travel, lodqing and report prepara- 

tion for the test crews. The total impact of these costs 

are shown in Table 8-49. Except for the fact that smaller 

plants, for purposes of this study, have fewer Affected 

Facilities, the test costs are insensitive to plant size. 

As can be seen, the compliance test program is a large 

proportion of, and in addition to, the capital costs of the 

Control Alternatives. 

* The higher cost applied to a single stack test program. 
The smaller figure applies to any stacks sampled beyond 
the first stack in a multi-stack test program. 
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Table 8-49. COMPLIANCE TESTING COSTS APPLICABLE TO NEW 

SOURCE PERFORMANCE STANDARDS FOR LEAD-ACID 

BATTERY MANUFACTURING FACILITIES 

~ 

> 500 

- > 500 

- > 500 

- > 500 

- > 500 

= 

- 

- 

- 
- 
< 500 

< 500 

500 

Control 
Alternative 

3 

4 

3 

4 

3 

2 

1 

2 

I 

I1 

I11 

IV 

V 

VI 

VI1 

VI11 

Plant Size 
Range, BPD 

Stacks 
‘2”4 
1 

1 

1 

1 

1 

1 

1 

1 

Total Cost, 
$1,000 

29.5 

35.5 

29.5 

35.5 

29.5 

23.5 

17.5 

23.5 

8.3.5 Composite Costs of Environmental Regulatory 
Requirements 

This subsection summarizes the cost impacts of the 

various environmental regulations discussed earlier and 

compares these costs with those related to air pollution 

control. These latter costs consist of costs for SIP com- 

pliance and costs related to compliance with an NSPS. Table 

8-50 lists the various annualized costs of compliance with 

environmental regulatory requirements for  typical new plants. 

The costs of compliance source tests, shown in Table 8-49,. 

are not annualized. 
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8.3.6 Regulatory Agency Manpower Requirements 

States are required to adopt regulations for non- 

criteria pollutants addressed in the Federal standards and 

to obtain EPA approval of a plan to implement enforcement of 

these regulations. State and local agencies will be re-. 

sponsible for issuance of construction permits and for 

compliance verification of new sources. 

be responsible for permits compliance schedules, enforce- 

ment, and compliance verif cation on existing sources. In 

addition, agencies will provide periodically updated reports 

on compliance status and legal matters relative to new and 

existing sources. 

These agencies will 

In summary, regulation of sulfuric acid mist emissions 

under an NSPS adds another pollutant to the list of those to 

be regulated by state agencies. As a practical matter, it 

is estimated that particulate matter and sulfur oxides 

probably require 80 percent of an agency's resources current- 

ly. It is further estimated that the remaining 20 percent 

of their workload will be increased by less than 1/20, 

giving an estimated net increase of 1 percent in the cost of 

agency operations. Typical annual budgets for state air 

programs range from $250,000 to $2 million. Therefore a 

proposed NSPS for the formation facility in lead battery 

plants may require an additional cost of $2500 to $20,000 

for local agencies. 
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8 . 4  ECONOMIC IMPACT OF CONTROL ALTERNATIVES 

This section presents an assessment of economic 4m acts B 
of alternative NSPS lead control systems and sulfuric acid 

mist control. Integral to this assessment are the NSPS 

compliance cost data developed in the technical analysis 

(described in Section 8.2) and the industry economic conditions 

discussed in Section 8.1 and in this section. The assessment 

focuses only on incremental cost effects of the regulations 

which include both sulfuric acid mist control and NSPS lead 

particulate control. Th scope of the impact analysis if 

limited to establishments engaged in manufacturing lead-acid 

storage batteries. 

The economic assessment includes an evaluation of the 

impact of the proposed regularoty alternatives on industry 

growth and prices. It considers potential impacts on the 

operations of existing plants, categorized by size, product 

mix, processes performed, age, and financial status. 

As will be shown in the following pages, the incremental 

cost impact of NSPS regulations on the lead-acid battery 

industry as a whole will not cause significant economic 

disruption. The more significant impacts are summarized 

as follows: 
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e I n c r e a s e d  l o n g - r u n  p r i c e s  on t h e  o r d e r  of  1 t o  1 . 5  - p e r c e n t  o f  t h e  a v e r a g e  v a l u e  of  b a t t e r y  s h i p m e n t s  
a r e  p r e d i c t e d .  

e I n d u s t r y  volume is p r o j e c t e d  t o  yrow t h r o u g h o u t  t h e  
p e r i o d  o f  NSPS i n t r o d u c t i o n  a t  an a v e r a g e  a n n u a l  
g r o w t h  r a t e  of 3 .5  p e r c e n t  o r  more p e r  y e a r .  T h i s  
g r o w t h  r a t e  w i l l  n o t  be s i g n i f i c a n t l y  a f f e c t e d  by 
a p a s s - t h r o u g h  of  NSPS c o s t s .  

e I m p a c t s  on the l e a d - a c i d  s t o r a g e  b a t t e r y  manufac- 
t u r i n g  i n d u s t r y  a r e  l i m i t e d  b e c a u s e  of  t h e  g e n e r a l  
l a c k  of e c o n o m i c a l l y  f e a s i b l e  a l t e r n a t i v e  s o u r c e s  
( s u c h  a s  i m p o r t s )  o r  s u b s t i t u t e s  ( a l t e r n a t i v e  e n e r g y  
s o u r c e s )  f o r  t h e  m a j o r  b a t t e r y  u s e  a p p l i c a t i o n s .  

No s i g n i f i c a n t  r e g i o n a l ,  communi ty ,  o r  b a l a n c e  o f  
t r a d e  i m p a c t s  a r e  e x p e c t e d  a s  a r e s u l t  o f  t h e  NSPS 
r e g u l a t i o n .  

e The i m p a c t  of  NSPS l e a d  and  s u l f u r i c  a c i d  m i s t  con-  
t r o l  on s m a l l  p l a n t s  ( p r o d u c i n g  i n  t h e  r a n g e  of  1 0 0  
b a t t e r i e s  p e r  d a y )  w i l l  be s u b s t a n t i a l .  R e t u r n  on 
i n v e s t m e n t  w i l l  f a l l  f rom 11 t o  1 9  p e r c e n t a g e  p o i n t s  
and  o b t a i n i n g  f i n a n c i n g  of c o n t r o l  e q u i p m e n t  w i l l  
be d i f f i c u l t .  T h i s  i m p a c t  is f u r t h e r  a g g r a v a t e d  
when c o m p l i a n c e  t e s t i n g  c o s t s  a r e  a l s o  c o n s i d e r e d .  

A l t h o u g h  i t  i s  b e l i e v e d  t h a t  t h e  NSPS r e g u l a t i o n  i n  

i t s e l f  w i l l  n o t  h a v e  a s i g n i f i c a n t  e f f e c t  on t h e  p r o j e c t e d  

b a s e l i n e  c o n d i t i o n s  of  t h e  i n d u s t r y ,  t h e  c o m p l e t e  " p a c k a g e "  

of  g o v e r n m e n t a l  r e g u l a t i o n s ,  a s  d i s c u s s e d  i n  S e c t i o n  8 . 3 ,  

p r o b a b l y  w i l l  h a v e  s i g n i f i c a n t  i m p a c t .  T h e  c u m u l a t i v e  c o s t  

i m p a c t  i s  e s t i m a t e d  t o  be  o v e r  5 p e r c e n t  o f  t h e  v a l u e  of  

s h i p m e n t s .  T h e  t o t a l  c o s t  i n c r e a s e  may be  h i g h e r ,  s i nce  a 

number of t h e s e  r e g u l a t o r y  p r o g r a m s  a r e  n o t  y e t  f i n a l i z e d .  

8 . 4 . 1  R e g u l a t o r y  A l t e r n a t i v e s  

I n  r e s p o n s e  t o  t h e  r e g u l a t i o n s  a n a l y z e d  h e r e ,  t h e  p l a n t  

: m a n a g e r ' w i l l  g e n e r a l l y  have  more t h a n  one  c o n t r o l  a l t e r n a t i v e  

1 

A 

1 
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available to meet them. Of these, some alternatives will 

involve higher capital expenditure costs and thus higher 

total unit costs than others. 

Only impacts under Alternative I are reviewed in the 

analysis of large plants. This alternative was selected 

because control Alternative I has been determined in section 

8.2 to be the best control technology for emission reduction. 

For small plants control Alternatives VI and VI1 rep- 

resent the best control technology for emission reduction. 

' Alternative VI was selected for analysis because it has 

lower capital and annualized costs than alternative VII. 

The basic economic analysis assumes that NSPS regula- 

tions will impact in the following manner: 

1. - New sources will be subject to the regulations on 

all facilities. Facilities will be considered reconstructed 

and will be covered if "(1) the fixed capital cost of the new 

components exceeds 50 percent of the fixed capital cost that 

would be required to construct a comparable entirely new facil- 

ity and ( 2 )  it is technologically and economically feasible 

to meet the applicable standards set forth...". With certain 

exceptions, "any physical or operational change to an existing 

facility which results in an increase in the emission rate to 

the atmosphere of any pollutant to which a standard applies 

shall be considered a modification..." and the facility will 

come under NSPS. 

2 .  Base2 on 1 above, it is dssuned that expansion of 
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any facility at an existiny source will be subject to the 

regulations, no matter how small the resulting increase in 

capacity. This will result from the reconstruction and 

modification provisions of the NSPS. 

3 .  Technological improvements at existing sources, 

whether or not they involve expansion of output capacity, 

are subject to the NSPS reconstruction and/or modification 

Frovisions, under conditions similar to those stated in 

2 above. 

4. Because of the NSPS definition of "facilities", it 

is reasonable to assume that all replacement of major capital 

items at existing plants will fall under NSPS, including cases 

that involve neither expansion o f  capacity nor technical up- 

grading. This is true because replacement would generally be 

covered under reconstruction. Thus, all facilities at existing 

plants that continue operations on a long-term basis will even- 

tually fall under NSPS, except insofar as some equipment might 

effectively be reconstructed through piecemeal expenditures on 

maintenance and repair. 

These assumptions governing interpretation of the regu- 

lations have been formulated with the objective of  portraying 

cases having the greatest potential impacts. 

The analysis of modified/reconstructed plants assumes 

a "worst case" analysis, i.e., the replacement/reconstruction 

of a l l  affected facilities immediately after the promulgation 

of the regulations. "Korst case" analysis is standard practice 



, 

t 

. ,. 

i n  NSPS economic  i m p a c t  a s s e s s m e n t s .  

8 .4 .1 .1  L i m i t a t i o n s  of  t h e  A n a l y s i s  

The  socio-economic impact a n a l y s i s  i n  S e c t i o n  8 .4  i s  

s u b j e c t  t o  t h e  fol lowing g e n e r a l  l i m i t a t i o n s :  

1. The a n a l y s i s  i s  based  on p u b l i c l y  a v a i l a b l e  in fo rma-  

t i o n ,  i n t e r v i e w s  w i t h  s e l e c t e d  i n d u s t r y  r e p r e s e n t a t i v e s  and 

i n f o r m a t i o n  o b t a i n e d  i n  e a r l i e r  EPA s t u d i e s .  No f o r m a l  economic  

s u r v e y  o f  l e a d - a c i d  b a t t e r y  p l a n t s  was p o s s i b l e ,  t h e r e f o r e  many 

o f  t h e  o b s e r v a t i o n s  a b o u t  i n d u s t r y  c o n d i t i o n s  and  t r e n d s  a r e  

b a s e d  on q u a l i t a t i v e .  i n f o r m a t i o n .  

2.  A l t h o u g h  t h e  a n a l y s i s  is d e s i g n e d  t o  m e a s u r e  i n c r e -  

m e n t a l  c o s t  i m p a c t s ,  n o  a t t e m p t  was made t o  s u r v e y  e x i s t i n y  

p l a n t s  c o n c e r n i n g  s p e c i f i c  S I P ,  water p o l l u t i o n  c o n t r o l  o r  

c u r r e n t  OSHA r e q u i r e m e n t s ,  o r  t h e  c u r r e n t  s t a t u s  o f  c o n i p l i a n c e  

w i t h  t h e s e  r e q u i r e m e n t s .  A l l  S I P  a n d  c u r r e n t  O S H A  r e q u i r e d  

e q u i p m e n t  is assumed t o  be  i n  p l a c e .  

8.4.2 Market I m p a c t  o f  NSPS 

8.4.2.1 B a s e l i n e  I n d u s t r y  E x p a n s i o n  

As d e s c r i b e d  e a r l i e r ,  s h i p m e n t s  o f  l e a d - a c i d  s t o r a g e  

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

5 p e r c e n t  b e t w e e n  1968  a n d  1977 .  A l t h o u g h  t h e  i n d u s t r y  s h o u l d  

e x p e r i e n c e  s t e a d y  g r o w t h ,  t h e  f u t u r e  r a t e  o f  g r o w t h  i s  s u b j e c t  

t o  much s p e c u l a t i o n .  O v e r - a l l  g r o w t h  e s t i m a t e s  o b t a i n e d  f rom 

p l a n t s  r e s p o n d i n g  t o  EPA i n q u i r y  ( S e c t i o n  1 1 4  L e t t e r s )  r a n g e  

from 4 0  t o  1 2 0  p e r c e n t  t h r o u g h  1985 .  T h i s  is a p r o j e c t e d  

a v e r a g e  a n n u a l  r a t e  of  3.5 t o  8 . 2  p e r c e n t .  E C I  a g r e e s  w i t h  
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t h e  l o w e r  e s t i m a t e .  R e s p o n s e s  t o  EPA's S e c t i o n  1 1 4  L e t t e r s  

i n d i c a t e  t h a t  n e a r l y  a l l  g r o w t h  would be r e a l i z e d  t h r o u g h  

e x p a n s i o n  o f  e x i s t i n g  l a r g e r  p l a n t s  (more t h a n  2000  BPD c a p a -  

c i t y j .  

The l e a d - a c i d  b a t t e r y  i n d u s t r y  i s  i n t i m a t e l y  t i e d  t o  

t h e  a u t o m o b i l e  i n d u s t r y ,  t h r o u g h  b o t h  t h e  o r i g i n a l  e q u i p m e n t  

and r e p l a c e m e n t  b a t t e r y  m a r k e t s .  As s u c h ,  t h e  i n d u s t r y  is  

s t r o n g l y  d e p e n d e n t  o n  a u t o  p r o d u c t i o n  f o r  i t s  economic  v i a -  

' b i l i t y .  Expand ing  a u t o  s a l e s  n o t  o n l y  s t i m u l a t e  C U C C e I I t  

p r o d u c t i o n  o f  l e a d - a c i d  b a t t e r i e s ,  b u t  a l s o  p r o d u c t i o n  3 t o  

4 y e a r s  i n  t h e  f u t u r e  when p r e v i o u s l y  p u r c h a s e d  a u t o m o b i l e s  

a r e  i n  need  o f  a r e p l a c e i n e n t  b a t t e r y .  C u r r e n t  demand f o r  

b a t t e r i e s  is d e p e n d e n t  on c u r r e n t  a n d  p r e v i o u s l y  p u r c h a s e d  

a u t o m o b i l e s ,  i . e . ,  c u r r e n t  a u t o m o b i l e  s a l e s ,  s a l e s  3 t o  4 

y e a r s  a g o ,  a n d  s a l e s  6 t o  8 y e a r s  a g o .  

Most o f  t h e  o u t p u t  e x p a n s i o n  i n  t h e  l e a d - a c i d  s t o r a g e  

b a t t e r y  i n d u s t r y  o c c u r s  t h r o u g h  m o d i f i c a t i o n s  a n d  a d d i t i o n s  

t o  e x i s t i n g  p l a n t s .  The m a j o r  mode o f  o u t p u t  e x p a n s i o n  i n  

t h e  l e a d - a c i d  s t o r a g e  b a t t e r y  i n d u s t r y  s i n c e  t h e  mid-1950's 

h a s  b e e n  e x p a n s i o n  o f  e x i s t i n g  p l a n t s  i n  t h e  1200-4000 BPD 

r a n g e .  I n  l a t e  1 9 7 4 ,  p l a n t s  l ess  t h a n  10  y e a r s  o f  a g e  com- 

p r i s e d  o n l y  22 p e r c e n t  of a l l  e s t a b l i s h m e n t s  a n d  a c c o u n t e d  

f o r  less  t h a n  20 p e r c e n t  o f  l e a d - a c i d  b a t t e r y  c a p a c i t y .  

Larger  new p l a n t s  ( w i t h  c a p a c i t i e s  of  1600  BPD o r  h i g h e r )  

a c c o u n t e d  f o r  o n l y  1 5  p e r c e n t  of e s t i m a t e d  i n d u s t r y  c a p a c i t y .  

By c o n t r a s t ,  p l a n t s  b e t w e e n  10  a n d  2 4  y e a r s  o l d  p r o d u c i n g  1200  
, 

8-90 



a v a i l a b l e  t o  meet them. of t h e s e ,  s o n e  a l t e r n a t i v e s  w i l l  

i n v o l v e  h i g h e r  c a p i t a l  e x p e n d i t u r e  c o s t s  and  t h u s  h i g h e r  

t o t a l  u n i t  c o s t s  t h a n  o t h e r s .  

Only i m p a c t s  u n d e r  A l t e r n a t i v e  I a r e  r e v i e w e d  i n  t h e  

a n a l y s i s  o f  l a r g e  p l a n t s .  T h i s  a l t e r n a t i v e  was s e l e c t e d  

b e c a u s e  c o n t r o l  A l t e r n a t i v e  I h a s  been  d e t e r m i n e d  i n  s e c t i o n  

8 . 2  t o  be  t h e  b e s t  c o n t r o l  t e c h n o l o g y  f o r  e m i s s i o n  r e d u c t i o n .  

For  s m a l l  p l a n t s  c o n t r o l  A l t e r n a t i v e s  V I  and  V I 1  r ep -  

r e s e n t  t h e  b e s t  c o n t r o l  t e c h n o l o g y  f o r  e m i s s i o n  r e d u c t i o n .  

1 ' A l t e r n a t i v e  V I  was s e l e c t e d  f o r  a n a l y s i s  b e c a u s e  i t  h a s  

The 

t i o n s  w i l  

1. 

a l l  f a c i l  

l o w e r  c a p i t a l  and  a n n u a l i z e d  c o s t s  t h a n  a l t e r n a t i v e  V I I .  

b a s i c  economic  a n a l y s i s  a s s u m e s  t h a t  NSPS r e g u l a -  

i m p a c t  i n  t h e  f o l l o w i n g  manner:  

- N e w  s o u r c e s  w i l l  be  s u b j e c t  t o  t h e  r e g u l a t i o n s  on 

t i e s .  F a c i l i t i e s  w i l l  be  c o n s i d e r e d  r e c o n s t r u c t e d  

and  w i l l  be  c o v e r e d  i f  " (1)  t h e  f i x e d  c a p i t a l  c o s t  o f  t h e  new 

componen t s  e x c e e d s  50 p e r c e n t  of t h e  f i x e d  c a p i t a l  c o s t  t h a t  

would be  r e q u i r e d  t o  c o n s t r u c t  a c o m p a r a b l e  e n t i r e l y  new f a c i l -  

i t y  and  ( 2 )  i t  is t e c h n o l o g i c a l l y  a n d  e c o n o m i c a l l y  f e a s i b l e  

t o  meet t h e  a p p l i c a b l e  s t a n d a r d s  s e t  f o r t h . . . " .  With c e r t a i n  

e x c e p t i o n s ,  " a n y  p h y s i c a l  o r  o p e r a t i o n a l  change  t o  a n  e x i s t i n g  

f a c i l i t y  which r e s u l t s  i n  a n  i n c r e a s e  i n  t h e  e m i s s i o n  r a t e  t o  

t h e  a t m o s p h e r e  o f  a n y  p o l l u t a n t  t o  wh ich  a s t a n d a r d  a p p l i e s  

s h a l l  be  c o n s i d e r e d  a m o d i f i c a t i o n . . . "  a n d  t h e  f a c i l i t y  w i l l  

come u n d e r  NSPS. 

2.  Based on 1 a b o v e ,  i t  is  dSSUned t h a t  e x p a n s i o n  of  
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a n y  f a c i l i t y  a t  a n  e x i s t i n y  s o u r c e  w i l l  be s u b j e c t  t o  t h e  

r e g u l a t i o n s ,  no m a t t e r  how s m a l l  t h e  r e s u l t i n g  i n c r e a s e  i n  

c a p a c i t y .  T h i s  w i l l  r e s u l t  f rom t h e  r e c o n s t r u c t i o n  and 

m o d i f i c a t i o n  p r o v i s i o n s  of t h e  NSPS. 

3. T e c h n o l o g i c a l  improvemen t s  a t  e x i s t i n g  s o u r c e s ,  

w h e t h e r  o r  n o t  t h e y  i n v o l v e  e x p a n s i o n  o f  o u t p u t  c a p a c i t y ,  

a r e  s u b j e c t  t o  t h e  NSPS r e c o n s t r u c t i o n  a n d / o r  m o d i f i c a t i o n  

p r o v i s i o n s ,  u n d e r  c o n d i t i o n s  s i m i l a r  t o  t h o s e  s t a t e d  i n  

2 a b o v e .  

4 .  Because of  t h e  NSPS d e f i n i t i o n  o f  " f a c i l i t i e s " ,  i t  

is  r e a s o n a b l e  t o  assume t h a t  a l l  r e p l a c e m e n t  o f  m a j o r  c a p i t a l  

i t e m s  a t  e x i s t i n g  p l a n t s  w i l l  f a l l  u n d e r  NSPS, i n c l u d i n g  cases  

t h a t  i n v o l v e  n e i t h e r  e x p a n s i o n  of  c a p a c i t y  n o r  t e c h n i c a l  up- 

g r a d i n g .  T h i s  is  t r u e  b e c a u s e  r e p l a c e m e n t  would g e n e r a l l y  b e  

c o v e r e d  u n d e r  r e c o n s t r u c t i o n .  T h u s ,  a l l  f a c i l i t i e s  a t  e x i s t i n g  

p l a n t s  t h a t  c o n t i n u e  o p e r a t i o n s  on a l o n g - t e r m  b a s i s  w i l l  even- 

t u a l l y  f a l l  u n d e r  NSPS, e x c e p t  i n s o f a r  a s  some e q u i p m e n t  m i g h t  

e f f e c t i v e l y  be r e c o n s t r u c t e d  t h r o u g h  p i e c e m e a l  e x p e n d i t u r e s  o n  

m a i n t e n a n c e  and r e p a i r .  

T h e s e  a s s u m p t i o n s  g o v e r n i n g  i n t e r p r e t a t i o n  of t h e  r egu-  

l a t i o n s  have  been  f o r m u l a t e d  w i t h  t h e  o b j e c t i v e  of  p o r t r a y i n g  

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

The a n a l y s i s  o f  m o d i f i e d / r e c o n s t r u c t e d  p l a n t s  a s s u m e s  

a " w o r s t  c a s e "  a n a l y s i s ,  i . e . ,  the replacement/reconstruction 

of a l l  a f f e c t e d  f a c i l i t i e s  i m m e d i a t e l y  a f t e r  t h e  p r o m u l g a t i o n  

of  t h e  r e g u l a t i o n s .  "h 'o r s t  c a s e "  a n a l y s i s  is s t a n d a r d  p r a c t i c e  

i 



to 4 0 0 0  BPD accounted for about 37  percent of estimated 

capacity . 
8.4.2.2 Control Costs 

32  

The regulatory alternatives under consideration for the 

lead-acid battery manufacturing industry include acid mist 

controls on the dry formation process. If a standard is 

promulgated for acid mist emissions under Section lll(b) of the 

Clean Air Act, States would be required to develop standards 

for acid mist emissions from existing formation processes. In 

addition, existing plants would be required to meet the NSPS 

for any facilities which are newly constructed, modified, or 

reconstructed. 

Table 8.51 presents the annual sulfuric acid mist con- 

trol cost for large existing plants and the cost per battery 

at capacity and at an 80% operating rate. Capacity is battery 

production per day multiplied by the number of annual working 

days ( 2 5 0  working days/year is used). The operating rate is 

defined as actual production divided by capacity production. 

Table 8.51 

SULFUEIC ACID CONTROL COSTS - EXISTING PLANT 

WET/DRY OR DRY FORMING 

(In Thousand of Dollars) 

500  BPD 2000 BPD 6500 BPD 

$23.1 $74.9 $123.0 Annual Cost 

Cost Per Battery 
at Capacity 

Cost Per Battery 
at 8 0 %  Capacity 

$.184 $ .15 $ .077 

$ .23 $.187 $ .096 
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T a b l e  8 .52  shows t h e  a n n u a l  s u l f u r i c  a c i d  m i s t  c o n t r o l  

and  l e a d  NSPS c o n t r o l  c o s t s  f o r  p l a n t s  a t  c a p a c i t y  and  a t  

80% o f  c a p a c i t y ,  i f  a l l  p l a n t s  were t o  r e p l a c e  t h e i r  a f f e c -  

t e d  f a c i l i t i e s  o r  t o  f a l l  u n d e r  t h e  r e c o n s t r u c t e d / m o d i f i e d  

c l a u s e  i m m e d i a t e l y  a f t e r  p r o m u l g a t i o n  o f  t h e  s t a n d a r d .  

T a b l e  8 . 5 2  

INCREMENTAL A N N U A L  SULFURIC A C I D  MIST AND LEAD NSPS CONTROL COSTS 

RECONSTRUCTED/MODIFIED PLANT - CONTROL ALTERNATIVE I 

( I n  Thousand o f  D o l l a r s )  

500 BPD 2000 BPD 6500 BPD 

Annual  C o s t  $76.7 $192.9 $428.0 

C o s t  P e r  B a t t e r y  
a t  C a p a c i t y  $ .61  $ .385 $ .261 

C o s t  P e r  B a t t e r y  
a t  8G% C a p a c i t y  $.767 $ .482 $ .329 

T a b l e  8 .53  p r e s e n t s  t h e  a n n u a l  c o n t r o l  cos t s  f o r  new 

p l a n t s .  

T a b l e  6 .53  

INCREMENTAL ANNUAL SULFURIC A C I D  MIST AND LEAD NSPS CONTROL COSTS 

N E W  PLANT - CONTROL ALTERNATIVE I 

( I n  Thousand o f  D o l l a r s )  

500 BPD 

Annual  C o s t  $70 .6  

C o s t  P e r  B a t t e r y  
a t  C a p a c i t y  $ .56 

C o s t  P e r  B a t t e r y  
a t  8 0 %  C a p a c i t y  $.706 

2000 BPD 6500 BPD 

$182.9 $407.0 

$ . 365  $ . 25  

$ .456 $ - 3 1  
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8.4.2.3 Demand C o n d i t i o n s  \ 

No q u a n t i t a t i v e  s t u d i e s  of  t h e  p r i c e  e l a s t i c i t y  of  

demand f o r  b a t t e r i e s  have  been  i d e n t i f i e d  d u r i n g  t h i s  a n a l y s i s .  

P r i c e  e l a s t i c i t y  of demand i s  d e f i n e d  a s  t h e  p e r c e n t  c h a n g e  i n  

s a l e s  d i v i d e d  by t h e  c o r r e s p o n d i n g  p e r c e n t  p r i c e  c h a n g e ,  and  

d e t e r m i n e s  t h e  q u a n t i t a t i v e  e f f e c t  on s a l e s  f rom a change  i n  

t h e  p r i c e  c h a r g e d  f o r  a b a t t e r y .  

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

b a t t e r i e s  and f o r  i n c l u s i o n  i n  o r i g i n a l  e q u i p m e n t .  I n  t h e  

r e p l a c e m e n t  m a r k e t  t h e  p r i c e  e l a s t i c i t y  of  demand f o r  a com- 

m o d i t y  i s  d e t e r m i n e d  by t h e  a v a i l a b i l i t y  o f  good s u b s t i t u t e s  

f o r  t h e  p r o d u c t ,  t h e  number of  u s e s  t o  which  t h e  p r o d u c t  c a n  

be p u t ,  and  t h e  p r i c e  of  t h e  c o n m s d i t y  r e l a t i v e  t o  consumer 

incomes.  I n  t h e  o r i g i n a l  e q u i p m e n t  m a r k e t ,  a b a t t e r y  is n o t  

p u r c h a s e d  p e r  s e ,  b u t  is p u r c h a s e d  a s  p a r t  of a l a r g e r  p r o d u c t  

( s u c h  a s  a n  a u t o m o b i l e ,  g o l f  c a r t  o r  i n d u s t r i a l  e q u i p m e n t ) .  The  

e l a s t i c i t y  o f  p r i c e  demand i n  t h i s  c a s e  is d e t e r m i n e d  by t h e  

a v a i l a b i l i t y  of  good s u b s t i t u t e s  f o r  t h e  b a t t e r y  i n  i t s  u s e  

i n  the  f i n a l  p r o d u c t ,  t h e  p r i c e  e l a s t i c i t y  of  demand f o r  t h e  

f i n a l  p r o d u c t  and t h e  r a t i o  of  t h e  c o s t  of t h e  b a t t e r y  t o  t h e  

t o t a l  c o s t  o f  t h e  p r o d u c t  o f  w h i c h  i t  is  a p a r t .  T h e  s m a l l e r  

t h e  number of  good s u b s t i t u t e s ,  the  s m a l l e r  t h e  number of u s e s  

t o  which  t h e  p r o d u c t  c a n  be p u t ,  and  t h e  s m a l l e r  t h e  p r i c e  of 

t h e  p r o d u c t  r e l a t i v e  t o  c o n s u m e r ' s  income,  t h e  lower  i s  t h e  

e l a s t i c i t y  o f  demand f o r  t h e  p r o d u c t .  

a 
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By t h e  same r e a s o n i n g  t h e  s m a l l e r  t h e  r a t i o  of  t h e  

b a t t e r y ' s  c o s t  t o  t h e  t o t a l  c o s t  of t h e  f i n a l  p r o d u c t  o f  

wh ich  i t  is p a r t  and  t h e  lower  t h e  p r i c e  e l a s t i c i t y  o f  t he  

f i n a l  p r n d ~ ~ c t ;  t h e  more i n e l a s t i c  is  t h e  demand f o r  t h e  p ro -  

d u c t .  Of t h e s e  f a c t o r s  t h e  a v a i l a b i l i t y  o f  a d e q u a t e  s u b s t i -  

t u t e s  is t h e  most  i m p o r t a n t  t o  p r i c e  e l a s t i c i t y .  I n  t h e  

a u t o m o b i l e  i n d u s t r y ,  t h e  m a j o r  m a r k e t  f o r  l e a d - a c i d  b a t t e r -  

i es ,  t h e r e  i s  c u r r e n t l y  no a d e q u a t e  s u b s t i t u t e  f o r  t h e  b a t -  

t e r y ,  e i t h e r  i n  i ts  o r i g i n a l ,  new c a r  a p p l i c a t i o n  o r  i n  i ts  

b a t t e r y  r e p l a c e m e n t  a p p l i c a t i o n .  W h i l e  t h e r e  a r e  some p o t e n -  

t i a l  s u b s t i t u t e s ,  t h e s e  have  n o t  a s  y e t  p roved  g e n e r a l l y  

f e a s i b l e  f o r  u s e .  I n  f a c t  r e s e a r c h  is b e i n g  c o n d u c t e d  on t h e  

d e v e l o p m e n t  of l e a d - a c i d  b a t t e r y  powered e l e c t r i c  v e h i c l e s .  

The c o s t  o f  a b a t t e r y  r e l a t i v e  t o  t h e  t o t a l  c o s t  o f  t h e  

f i n a l  p r o d u c t  of  which  i t  is p a r t  is s i n a l l ;  e .g .  a t  $ 4 0  p e r  

b a t t e r y ,  t h e  b a t t e r y  p r i c e  is o n l y  .8% o f  t h e  p r  ce o f  a 

$5 ,000  c a r .  I f  t h e  b a t t e r y  p r i c e  s h o u l d  d o u b l e ,  t h e  p r i c e  

o f  a c a r  would o n l y  i n c r e a s e  0.8%. For t hese  re s o n s  t h e  

p r i c e  e l a s t i c i t y  o f  deitiand f o r  l e a d - a c i d  b a t t e r i e s  i s  l i k e l y  

t o  be i n e l a s t i c ,  i .e .  a change  i n  p r i c e  b r i n g s  a b o u t  a l e s s -  

t h a n - p r o p o r t i o n a t e  c h a n g e  i n  s a l e s .  

8 

On t h e  w h o l e ,  when t h e  o r i g i n a l  e q u i p m e n t  and r e p l a c e -  

m e n t  m a r k e t s  a r e  c o n s i d e r e d  t o g e t h e r ,  t h e  p r i c e  e l a s t i c i t y  

o f  denand  f o r  l e a d - a c i d  b a t t e r i e s  i s  l i k e l y  t o  he  i n e l a s t i c .  

The effec,t of  t h i s  is  t h a t  t h e  i n d u s t r y  a s  a whole  c a n  p a s s  

t h r o u g h  t h e  c o n t r o l  c o s t  w i t h  l . i t t l e  e f f e c t  on s a l e s  volume.  
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However, some s m a l l e r  p l a n t s  w i l l  n o t  be a b l e  t o  c a p t u r e  a l l  o f  

t h e  c o s t  b e c a u s e  t h e y  w i l l  be  c o m p e t i n g  i n  t h e  same m a r k e t  a s  

l a r g e r  p l a n t s  whose c o n t r o l  c o s t s  a r e  l o w e r  on a p e r  b a t t e r y  

b a s i s .  For  e x a m p l e ,  w h i l e  t h e  6 5 0 0  B P D  p l a n t  inay b e  a b l e  t o  

r e c a p t u r e  a l l  o f  i ts  c o n t r o l  c o s t s ,  t h e  2 0 0 0  5PD p l a n t  w i l l  b e  

a b l e  t o  c a p t u r e  o n l y  a p o r t i o n  o f  i t s  c o n t r o l  c o s t s  ( t h e  same 

amount a s  t h e  l a r g e r  p r o d u c e r  is p a s s i n g  t h r o u g h )  i n  some 

m a r k e t s ,  e . g . ,  t h e  l a r g e  r e t a i l  a c c o u n t s .  I n  t h o s e  m a r k e t s  

where  i t  is s h i p p i n g  t o  d i s t r i b u t o r s  and  h i s  c o m p e t i t i o n  is 

s i m i l a r  o r  s m a l i e r  s i z e  p l a n t s ,  t h e  2000 BPD p l a n t  w i l l  b e  a b l e  

t o  p a s s  t h r o u g h  t h e  e n t i r e  c o s t  p e r  b a t t e r y .  The 5 0 0  BPG p l a n t  

w i l l  be c o n s t r a i n e d  i n  t h e  same manner a s  t h e  s m a l l e r  p l a n t s  

c o n s i d e r e d  i n  S e c t i o n  8 . 4 . 4 .  

8 .4 .2 .4  P r i ce  E f f e c t s  

Long-Run M a r k e t  P r i c e  R e s p o n s e  t o  NSPS 

The l o n g - r u n  i n c r e a s e  i n  b a t t e r y  p r i c e s  r e s u l t i n g  f rom 

NSPS w i l l  be  d e t e r m i n e d  by t h e  t o t a l  i n c r e m e n t a l  u n i t  c o s t s  

a p p l i c a b l e  t o  n e w l y  b u i l t ,  e c o n o m i c a l l y  e f f i c i e n t ,  p r o d u c t i o n  

u n i t s  e n t e r i n g  t h e  i n d u s t r y .  Over t h e  l o n g - r u n ,  i n d u s t r y  

o u t p u t  c a n  be  m a i n t a i n e d  o n l y  t h r o u y h  t h e  c o n s t r u c t i o n  o f  

e n t i r e l y  new p l a n t s .  T h e  e n t r y  and  r e t i r e m e n t  o f  l e a d - a c i d  

b a t t e r y  p l a n t s  h i s t o r i c a l l y  h a s  p r o c e e d e d  a t  a v e r y  s l o w  p a c e ;  

t h i s  l o n g - r u n  a d j u s t m e n t  o f  f a c i l i t i e s  and o p e r a t i o n s  c o u l d  

t a k e  2 0  y e a r s  o r  more.  Over a n  h o r i z o n  of  5 t o  1 0  y e a r s ,  
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a d j u s t m e n t  o f  o u t p u t  w i l l  b e  a c c o m p l i s h e d  p r i m a r i l y  by modi- 

f i c a t i o n s  and e x p a n s i o n s  o f  e x i s t i n g  p l a n t s  t h a t  a r e ,  o r  c a n  

become, e c o n o m i c a l l y  e f f i c i e n t .  S ince  b a t t e r y  p r o d u c t i o n  is  

d o m i n a t e d  by t h e  2 0 0 0  BPD and l a r g e r  p l a n t s ,  and  s i n c e  t h e  c o s t  

p a s s - t h r o u g h  of s m a l l e r  p l a n t s  w i l l  be  c o n s t r a i n e d ,  t h e  medium 

l o n g - t e r m  m a r k e t  p r i c e  i n c r e a s e  w i l l  p r o b a b l y  be  i n  t h e  $.30 

t o  $.40 p r i c e  p e r  b a t t e r y  r a n g e .  T h i s  r e p r e s e n t s  f rom 1.6% 

t o  2.2% o f  t h e  e s t i m a t e d  1976  m a n u f a c t u r e r ' s  p r i c e  o f  a p p r o x -  

i m a t e l y  $18 p e r  a u t o  b a t t e r y  and  a b o u t  1 t o  1.5% of  a u t o  

b a t t e r y  p r i c e s  a t  r e t a i l . *  

Shor t -Run Response  o f  Marke t  P r i c e  t o  NSPS 

I n  t h e  s h o r t - r u n ,  e x i s t i n g  b a t t e r y  p l a n t s  w i l l  h a v e  t o  

meet o n l y  t h e  s u l f u r i c  a c i d  m i s t  c o n t r o l  s t a n d a r d .  The r e l a -  

t i v e l y  m i n o r  l o n g - t e r m  b a t t e r y  p r i c e  i n c r e a s e  r e s u l t i n g  f rom 

NSPS s h o u l d  be m i t i g a t e d  by t h e  g r a d u a l  p a c e  a t  wh ich  t h e  

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

a f f e c t  e x i s t i n g  p l a n t s  o n l y  i n s o f a r  a s  t h e y  e x p a n d ,  m o d e r n i z e ,  

o r  r e p l a c e  m a j o r  e q u i p m e n t  i t e n s ,  o p e r a t i n g  c o s t s  w i l l  n o t  

i n c r e a s e  a t  t h e s e  p l a n t s  ( a s  a r e s u l t  o f  NSPS) u n t i l  t h e y  

u n d e r t a k e  s u c h  i n v e s t m e n t s .  Over t i m e ,  t h e  number and o u t p u t  

o f  p l a n t s  t h a t  have  n o t  expanded  and r e p l a c e d  e q u i p m e n t  w i l l  

s t e a d i l y  d e c l i n e .  Many o f  t h e  p l a n t s  t h a t  make r e p l a c e m e n t s  

w i l l  do so on a f a c i l i t y - b y - f a c i l i t y  b a s i s  and  t h u s  w i l l  i n c u r  

t h e  i n c r e m e n t a l  NSPS c o s t s  g r a d u a l l y .  T h e  f u l l  p r i c e  i n c r e a s e  

a t t r i b u t a b l e  t o  NSPS s h o u l d  become e f f e c t i v e  o n l y  when the 

* E s t i m a t e  o b t a i n e d  f rom t h o s e  p l a n t s  r e s p o n d i n g  t o  EPA i n q u i r y  
( S e c t i o n  1 1 4  l e t t e r s ) .  
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t o t a l  p o t e n t i a l  o u t p u t  from ( a )  p l a n t s  t h a t  h a v e  n o t  made 

r e p l a c e m e n t s  o r  e x p a n s i o n s  i n  a l l  of t . h e i r  f a c i l i t i e s ,  a n d  

( b )  new f u l l y  r e c o n s t r u c t e d  p l a n t s  i s  i n s u f f i c i e n t  t o  meet 

t h e  e x p a n d i n g  demand f o r  b a t t e r i e s .  

8 .4 .2 .5  Growth E f f e c t s  

T h e  i m p a c t  o n  i n d u s t r y  q r o w t h  s h o u l d  n o t  be  s i g n i f i c a n t .  

The 1 t o  1.5% i n c r e a s e  i n  p r i c e  a t  r e t a i l  w i l l  be e f f e c t e d  

o v e r  a number o f  y e a r s .  I n  t h e  o r i g i n a l  e q u i p m e n t  market  

t h e  demand f o r  b a t t e r i e s  s h o u l d  show l i t t l e  o r  no  d e c r e a s e  

and  w i l l  c o n t i n u e  t o  b e  p r i m a r i l y  d e p e n d e n t  o n  t h e  c y c l i c a l  

n a t u r e  of  t h e  a u t o  i n d u s t r y .  I n  t h e  r e p l a c e m e n t  m a r k e t  de- 

mand may be more s e n s i t i v e  t o  p r i c e .  Any d e c r e a s e  i n  s m a l l e r  

company p r o d u c t i o n  w i l l  be a c c o m o d a t e d  by expanded  p r o d u c t i o n  

f rom l a r g e r  c o m p a n i e s .  I n  t h i s  way t h e  c o n t r o l  c o s t s  c a n  b e  

s p r e a d  o v e r  a n  e v e n  l a r g e r  p r o d u c t i o n .  An i n c r e a s e  o f  1 t o  

1.5% i n  t h e  p r i c e  of a b a t t e r y  w i l l  n o t  s t i m u l a t e  f a s t e r  

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

and  i t  s h o u l d  r ema in  t h e  o n l y  f e a s i b l e  p r o d u c t  i n  i t s  many 

a p p l i c a t i o n s  f o r  t h e  f o r e s e e a b l e  f u t u r e .  

8.4.3 O t h e r  C o s t s  

A l t h o u g h  t h e  NSPS r e g u l a t i o n s  a l o n e  s h o u l d  h a v e  a r e l a -  

t i v e l y  minor  i m p a c t  on b a t t e r y  i n d u s t r y  p r i c e s  and  o u t p u t ,  

t h e i r  i m p l i c a t i o n s  a r e  more s e r i o u s  when c o n s i d e r e d  a s  p a r t  

o f  a p a c k a g e  o f  g o v e r n m e n t  r e g u l a t i o n s .  The i n d u s t r y  e i t h e r  

r e c e n t l y  h a s ,  o r  s h o r t l y  w i l l ,  i n c u r  s i g n i f i c a n t  a d d i t i o n a l  

c a p i t a l  and  o p e r a t i n g  e x p e n d i t u r e s  d u e  t o  w a t e r  p o l l u t i o n  
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c o n t r o l ,  s o l i d  w a s t e  d i s p o s a l ,  n e w  OSHA r e g u l a t i o n s  and l e a d  

a m b i e n t  a i r  r e g u l a t i o n s  As t h e s e  e x p e n d i t u r e s  (which  g e n e r a l l y  

n e i t h e r  i n c r e a s e  o u t p u t  n o r  r e d u c e  m a n u f a c t u r i n g  c o s t s )  w i l l  

a i l  be i e q u i r c d  of t h f :  n d n s t r y  ~ i t h i n  a few y e a r s ,  t h e  m a j o r  

a d v e r s e  i m p a c t s  a r i s i n g  f rom t h e i r  c u m u l a t i v e  f o r c e  W i l l  be 

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

componen t s .  

The o v e r a l l  i m p a c t  o f  t h e s e  r e g u l a t i o n s  o n  t h e  i n d u s t r y  

i s  l i k e l y  t o  b e  s i g n i f i c a n t .  C u m u l a t i v e  a n n u a l  c o s t s  o f  BAT 

w a t e r  p o l l u t i o n  c o s t s  and s o l i d  w a s t e s  c o s t s ,  a s  shown i n  

T a b l e  8.50 f o r  t h e  2000 BPD p l a n t ,  r e p r e s e n t  3.1 p e r c e n t  o f  

t h e  e s t i m a t e d  1976 m a n u f a c t u r e r ' s  p r i c e  of  $18.  C u m u l a t i v e  

c o s t s  w i l l  b e  s i g n i f i c a n t l y  h i g h e r  a t  p l a n t s  where  c u r r e n t  

OSHA and S I P  r e g u l a t i o n s  a r e  n o t  now b e i n g  met. 

8 .4 .4  I m p a c t  on S m a l l  P l a n t s  

8 .4 .4 .1  I n t r o d u c t i o n  

As n o t e d  e a r l i e r  i n  s e c t i o n  8 . 1 ,  a p p r o x i m a t e l y  50 p e r -  

c e n t  of  t h e  p l a n t s  i n  t h e  l e a d - a c i d  b a t t e r y  i n d u s t r y  p r o d u c e  

f e w e r  t h a n  500 BPD. Because  s ina l1  p l a n t s  a r e  s u c h  a l a r g e  

p o r t i o n  of t h e  i n d u s t r y  and  b e c a u s e  s m a l l  p l a n t s  a r e  g e n e r a l l y  

a f f e c t e d  more s e v e r e l y  t h a n  l a r g e  f i r m ,  two s m a l l  p l a n t  s i z e s  

have  been  s e l e c t e d ,  1 0 0  BPD and 250 BPD, f o r  a d e t a i l e d  a n a l y -  

s is  of  t h e  economic  i m p a c t  o f  b o t h  t h e  s u l f u r i c  a c i d  m i s t  

c o n t r o l  c o s t s  and  t h e  i n c r e n e n t a l  NSPS l e a d  c o n t r o l  c o s t s .  

,Smal l  l e a d  a c i d  b a t t e r y  p l a n t s  have  a number of  p ro -  

d u c t i o n  and m a r k e t i n g  c h a r a c t e r i s t i c s  which d i s t i n g u i s h  them 
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f rom l a r g e r  b a t t e r y  p r o d u c e r s .  Most of t h e s e  s m a l l e r  p l a n t s  

have  a l l  o f  t h e  p r o d u c t i o n  c a p a b i l i t i e s  o f  t h e  l a r g e r  f i r m s  

w i t h  t h e  e x c e p t i o n  of  l e a d  o x i d e  p r o d u c ' t i o n  and l e a d  r e c l a -  

m a t i o n ;  i . e . ,  t h e s e  firms have  p a r t s  c a s t e r s ,  g r i d  c a s t e r s ,  

p a s t e  m i x e r s ,  t h r e e  p r o c e s s  (3-P) o p e r a t i o n  and  f o r m a t i o n  

c a p a b i l i t y .  T h e s e  f i r m s  w i l l  be r e f e r r e d  t o  h e r e  a s  "rnanufac- 

t u r e r s " .  A s m a l l e r  s egmen t  ( a p p r o x i m a t e l y  31 p l a n t s )  p r o d u c e s  

l e a d  a c i d  b a t t e r i e s  w i t h o u t  t h e  c a p a b i l i t y  of  p r o d u c i n g  and 

p a s t i n g  g r i d s .  T h e s e  f i r m s ;  r e f e r r e d  t o  h e r e  a s  " a s s e m b l e r s " ,  

I n  e f f e c t  

a b a t t e r y  

g e n e r a l l y  h a v e  o n l y  t h e  3-P and f o r m a t i o n  c a p a b i l i t y .  

t h e  a s s e m b l e r s  p u r c h a s e  a l l  o f  t h e  p a r t s  r e q u i r e d  f o r  

and a s s e m b l e  them i n t o  a f i n i s h e d  b a t t e r y .  

A n o t h e r  d i s t i n g u i s h i n g  c h a r a c t e r i s t i c  of t h e  s m  11 

b a t t e r y  p r o d u c e r s  i s  t h e  manner i n  wh ich  t h e y  form ( c h a r g e )  

b a t t e r i e s .  T h e r e  a r e  two p r o c e s s e s  a v a i l a b l e  f o r  f o r m i n g  

t h e  b a t t e r y :  w e t  f o r m a t i o n  and d r y  f o r m a t i o n .  E e w ,  i f  a n y ,  

s m a l l  p l a n t s  a r e  d r y  f o r m i n g  a l l  o f  t h e i r  b a t t e r i e s .  Most 

p l a n t s  which  h a v e  d r y  f o r m a t i o n  a l s o  have  w e t  f o r m a t i o n  capa -  

b i l i t y .  The m a j o r i t y  o f  p l a n t s  h a v e  o n l y  wet  f o r m a t i o n  c a p a -  

b i l i t y .  

Most i n d e p e n d e n t  s m a l l  f i r m s  a r e  o n e - p l a n t  o p e r a t i o n s  

and s p e c i a l i z e  i n  p r o d u c i n g  e i t h e r  S t a r t i n g ,  L i g h t i n g  and 

I g n i t i o n  ( S L I )  b a t t e r i e s  o r  i n d u s t r i a l  b a t t e r i e s ,  t h o u g h  

some p l a n t s  e i t h e r  a l l o t  a s m a l l  amount of  p r o d u c t i o n  o r  

p u r c h a s e  f o r  r e s a l e  t h e  t y p e  i n  whose p r o d u c t i o n  t h e y  a r e  
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n o t  s p e c i a l i z i n g .  Both  SLI and i n d u s t r i a l  b a t t e r i e s  a r e  a v a i l -  

a b l e  i n  numerous s i z e s ,  and i n d u s t r i a l  b a t t e r i e s  a r e  g e n e r a l l y  

l a r g e r  t h a n  SLI b a t t e r i e s .  The p r o d u c t i o n  p r o c e s s e s  r e q u i r e d  

t o  p r o d u c e  S L I  and  i n d u s t r i a l  battsri~z S:P the same; T h e r e  

a r e  o n l y  s l i g h t  d i f f e r e n c e s  i n  t h e  m a j o r  p i e c e s  o f  n e c e s s a r y  

e q u i p m e n t .  The d i s t i n g u i s h i n g  c h a r a c t e r i s t i c  is t h e  s i z e  of  

t h e  p l a t e s .  I n d u s t r i a l  b a t t e r i e s  r e q u i r e  l a r g e r  p l a t e s  wh ich  

a r e  p r o d u c e d  by u s i n g  l a r g e r  g r i d  c a s t i n g  molds on t h e  c a s t i n g  

mach ine .  The amount of p a s t e  on t h e  p l a t e  may a l s o  be y r e a t e r  

on some i n d u s t r i a l  b a t t e r i e s .  I n  some cases  i n d u s t r i a l  b a t -  

t e r i e s  a r e  custom-made t o  meet t h e  c l i e n t  demand a n d ,  i n  s u c h  

c a s e s ,  t h e  s m a l l  f i r m  w i l l  a l s o  t y p i c a l l y  se rv ice  t h e  b a t t e r i e s  

a f t e r  s a l e .  The m a j o r i t y  of  s m a l l  p l a n t s ,  however ,  s p e c i a l i z e  

i n  t h e  p r o d u c t i o n  o f  SLI b a t t e r i e s .  

A l though  t h e  s m a l l  p l a n t s  s e r v e  s e v e r a l  m a r k e t s ,  t h e i r  

m a j o r  market segments a r e  l a r g e  and  s m a l l  f l e e t  a c c o u n t s  s u c h  

a s  b u s  and t r u c k  c o m p a n i e s  and  l o c a l  gove rnmen t .  S a l e s  a r e  

a l s o  made t o  w a r e h o u s e  d i s t r i b u t o r s  and t o  o f f - t h e - s t r e e t  

c u s t o m e r s .  D i f f e r e n t  markups  a r e  a p p l i e d  t o  e a c h  m a r k e t  

s e g m e n t .  

A s  was s e e n  i n  S e c t i o n  8 .4 .2 .4 ,  t h e  a v e r a g e  b a t t e r y  p r i c e  

of  l a r g e  p r o d u c e r s  t a k e n  from S e c t i o n  1 1 4  l e t t e r s  was $18 p e r  

b a t t e r y .  For  s m a l l  p r o d u c e r s  t h e  a v e r a g e  p r i c e  used  i n  t h e  

c a l c u l a t i o n s  w h i c h  f o l l o w  i s  $ 2 7 .  T h i s  d i f f e r e n c e  i n  p r i c e  

is p r o b a b l y  e x p l a i n e d  i n  t h e  l o w e r  p r o d u c t i o n  c o s t s  of l a r g e  

m a n u f a c t u r e r s  and  t h e  f a c t  t h a t  s m a l l e r  p l a n t s  c a n  r e c e i v e  
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l a r g e r  .markups  b e c a u s e  o f  t h e  marhe t s  t h e y  s e r v e .  B a t t e r y  

d b s t r i b u t i o n  i s  gene ' ra1"ly p e r f o r m e d  o n l y  r e g i o n a l l y  and  t r a n s -  
I . .  

r . . .  . 
-9, ' . T,, 

p o r t a t i o n  c o s t s  p r o h i b i t  a p l a n t  froia d i s t r i b u t i n g  t o  l a r g e r  

g e o g r a p h i c a l  m a r k e t s .  Smal l  p l a n t s  d e l i v e r  t o  a c c o u n t s  h i g h e r  

up i n  t h e  m a r k e t i n g  c h a i n  and  d e l i v e r  d i r e c t l y  t o  t h e i r  c l i e n t s  

s o  t h a t  t h e y  r e c e i v e  t h e  e n t i r e  markup a p p l i e d  t o  t h e s e  m a r k e t  

s e g m e n t s .  
I 

Most i n d u s t r y  r e p r e s e n t a t i v e s  do  n o t  f o r e c a s t  c o n s t r u c -  

t i o n  o f  new smal l  p l a n t s .  Demand w i l l  b e  accommodated froal  

e x i s t i n g  p l a n t s  which  r e p l a c e  t h e i r  f a c i l i t i e s .  For  t h i s  

r e a s o n  t h e  economic  i m p a c t  d i s c u s s i o n  which  follows i s  based 

on t h o s e  p l a n t s  which  w i l l  r e c o n s t r u c t / m o d i f y  t h e i r  e x i s t i n g  

f a c i l i t i e s .  Rep lacemen t  of e x i s t i n g  f a c i l i t i e s  w i l l  c o n s t i -  

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

8 . 4 . 4 . 2  Methodology 

T h i s  s e c t i o n  w i l l  d e s c r i b e  t h e  g e n e r a l  me thodo logy  

u s e d  t o  m e a s u r e  t h e  economic  impact on s m a l l  p l a n t s .  

The economic  i m p a c t  i s  e v a l u a t e d  by d e v e l o p i n g  model  

p l a n t s  based on r e p r e s e n t a t i v e  ChaKaCteKiSt iCs  of srnall l ead  

a c i d  b a t t e r y  p r o d u c e r s .  A s  w i l l  be s e e n ,  t h e s e  c h a r a c t e r i s -  

t i c s  i n c l u d e  p r o d u c t i o n  c a p a b i l i t i e s ,  a s s e t  s i z e  and  o t h e r  

f i n a n c i a l  c h a r a c t e r i s t i c s .  The m o d e l s  d o  n o t  r e p r e s e n t  any  

p a r t i c u l a r  f i r m  a s  a n y  i n d i v i d u a l  f i r m  w i l l  d i f f e r  i n  o n e  or 

more of t h e s e  c h a r a c t e r i s t i c s .  T h e  models  a r e  meant  t o  p ro -  

v i d e  a n  i n d i c a t i o n  of t h e  d e g r e e  o f  impac t  on a l l  f i r m s  by 

i n c o r p o r a t i n g  i n  t h e  model tlie m a j o r  c l i a r c t e r i s t i c s  p r e v a i l -  

i ng  i n  t h i s  s egmen t  o f  tlie i n d u s t r y .  
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E i g h t  model p l a n t s  a r e  c o n s i d e r e d  h e r e  a s  f o l l o w s :  

e a c h  o f  t h e  two model s i z e  p l a n t s ,  1 0 0  BPD and 250 B P D ,  

a r e  d i s t i n g u i s h e d  by two p r o d u c t i o n  c a p a b i l i t i e s ,  manufac-  

t u r i n g  and a s s e m b l i n g .  A f u r t h e r  d i s t i n c t i o n  is  made on 

t h e  b a s i s  of  t h e  € o r m a t i o n  c a p a b i l i t y ,  i .e . ,  w h e t h e r  t h e  

b a t t e r i e s  a r e  formed w e t  o r  b o t h  w e t  and d r y .  Dry forma- 

t i o n  a l o n e  is  n o t  i n c l u d e d  b e c a u s e  no s m a l l  p l a n t  u s i n g  

d r y  f o r m a t i o n  o n l y  was i d e n t i f i e d  i n  f i e l d  i n v e s t i g a t i o n s  

and  d u r i n g  i n t e r v i e w s  w i t h  i n d u s t r y  r e p r e s e n t a t i v e s .  

T h e s e  d i s t i n c t i o n s ,  i n  a d d i t i o n  t o  p l a n t  s i z e ,  a r e  

i n c l u d e d  i n  t h e  a n a l y s i s  f o r  two r e a s o n s :  

0 C o s t s  a s s o c i a t e d  w i t h  NSPS l e a d  c o n t r o l *  w i l l  

d i f f e r  be tween  m a n u f a c t u r e r s  and  a s s e m b l e r s .  

0 C o s t s  a s s o c i a t e d  w i t h  s u l f u r i c  a c i d  m i s t  c o n t r o l  

w i l l  d i f f e r  be tween  w e t  a n d  d r y  f o r m i n g  p l a n t s .  

S i n c e  a s s e m b l e r s  d o  n o t  h a v e  c a s t i n g  and  p a s t i n g  capa -  

b i l i t y ,  no  i n c r e m e n t a l  l e a d  c o n t r o l  c o s t s  a r e  imposed on 

them f o r  t h e s e  p r o c e s s e s  and t h e  economic  impac t  d i f f e r s  

be tween  a s s e m b l e r s  and  m a n u f a c t u r e r s .  S i n c e  c o n t r o l  c o s t s  

f o r  s u l f u r i c  a c i d  m i s t  w i l l  be imposed p r i m a r i l y  o n  d r y  

f o r m i n g  p l a n t s , * *  c o n t r o l  c o s t s  a r e  h i g h e r  f o r  t h e s e  p l a n t s  

*Lead c o n t r o l  c o s t s  a r e  i n c r e m e n t a l  c o n t r o l  c o s t s ,  i .e . ,  
c o s t s  o v e r  and a b o v e  t h a t  r e q u i r e d  f o r  m e e t i n g  S I P .  

**The recommended s t a n d a r d s  f o r  f o r m a t i o n  o p e r a t i o n s  a r e  
w r i t t e n  f o r  " a n y  f o r m a t i o n  p r o c e s s  which  f o r m s  b e f o r e  t h e  
b a t t e r y  i s  c o m p l e t e l y  a s s e m b l e d  ( i n c l u d i n g  i n s t a l l a t i o n  
o f  b a t t e r y  f i l l e r  c u p s )  o r  which  f o r m s  o v e r  a p e r i o d  of 
less t g a n  2 4  h o u r s " .  Most wet f o r m a t i o n  p r o c e s s e s  w i l l  
o c c u r  i n  a p e r i o d  o v e r  2 4  h o u r s .  
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and,  therefore, t h e  economic i m p a c t  w i l l  d i f f e r  b e t w e e n  p l a n t s  

on t h i s  account. 

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

t h e  l e a d - a c i d  b a t t e r y  i n d u s t r y  i n c l u d e  a c i d  m i s t  con t ro l s  

o n  t h e  d r y  formation process. S h o u l d  a s t a n d a r d  be p r o m u l g a t e d  

for  a c i d  m i s t  emissions u n d e r  section l l l ( b )  of t h e  C l e a n  A i r  

A c t ,  S t a t e s  would  be r e q u i r e d  t o  develop s t a n d a r d s  f o r  a c i d  

m i s t  emiss ions  from e x i s t i n g  formation processes. 

F o r  t h i s  r e a s o n  s u l f u r i c  a c i d  m i s t  c o n t r o l  c o s t s  a r e  a n a l y z e d  

i n d i v i d u a l l y  on e x i s t i n g  p l a n t s .  They a r e  a l s o  a n a l y z e d  w i t h  

l e a d  NSPS c o n t r o l  c o s t s  on r e c o n s t r u c t e d / m o d i f i e d  p l a n t s  be- 

c a u s e  r e c o n s t r u c t e d / m o d i f i e d  p l a n t s  w i l l  a l s o  have  t o  meet  

s u l f u r i c  a c i d  m i s t  c o n t r o l  i n  the a t x e n c e  of  a s p e c i f i c  dSPS 

f o r  s u l f u r i c  a c i d .  

l h e  f i r s t  s t e p  i n  t h e  a n a l y s i s  r e q u i r e s  e s t a b l i s h i n g  

t h e  t o t a l  a s s e t s  of  e a c h  s i z e  p l a n t  b e f o r e  t h e  i m p o s i t i o n  

o f  s u l f u r i c  a c i d  m i s t  o r  l e a d  c o n t r o l s .  T h i s  r e s u l t  p r o v i d e s  

" b a s e l i n e "  c o n d i t i o n s  upon which  t h e  r e t u r n  on i n v e s t m e n t  

(ROI)*  i s  c a l c u l a t e d .  T o t a l  a s s e t s  w i l l  c o n s i s t  of f i x e d  

a s s e t s  a f t e r  d e p r e c i a t i o n  and c u r r e n t  a s s e t s .  

* D e f i n e d  a s  ( E a r n i n g s  B e f o r e  T a x ) / ( T o t a l  A s s e t s ) ;  t h e  
R O I  i n d i c a t e s  t h e  i n v e s t m e n t  e f f i c i e n c y  o f  t h e  p l a n t .  
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The s e c o n d  s t e p  e s t i m a t e s  t h e  c u r r e n t  e a r n i n g s  and  

p r o f i t  r a t e  f o r  b o t h  m a n u f a c t u r e r s  and a s s e m b l e r s  i n  e a c h  

o f  t h e  s e l e c t e d  s i z e  p l a n t s  b e f o r e  i m p o s i t i o n  of  t h e  incre-  

m e n t a l  c o n t r o i  costs. T h i s  piucediire i s  i iecessary iii orde r  

t o  be a b l e  t o  m e a s u r e  t h e  e f f e c t  o f  t h e  i n c r e m e n t a l  c o n t r o l  

c o s t s  o n  e a r n i n g  a n d ,  t h e r e f o r e ,  ROI and t h e  a b i l i t y  o f  t h e  

f irin t o  f i n a n c e  t h e s e  c o s t s .  

The n e x t  s t e p  uses t h e  t o t a l  a s s e t s  f rom s t e p  1, e a r n -  

i n g s  l e v e l  f rom s t e p  2 and  t h e  c o n t r o l  c o s t s  d e v e l o p e d  i n  

S e c t i o n  8 .2  t o  d e t e r m i n e  t h e  ROI b e f o r e  and  a f t e r  incremen-  

t a l  c o n t r o l  c o s t s  a r e  r e q u i r e d .  T h i s  ROI a n a l y s i s  h a s  been  

c o n d u c t e d  f o r  t h r e e  d i f f e r e n t  s c e n a r i o s :  

0 For e x i s t i n g  w e t / d r y  f o r m i n g  p l a n t s  f rom s u l f u r i c  
I 

a c i d  mist c o n t r o l  a l o n e .  , 

0 Lead and s u l f u r i c  a c i d  m i s t  c o n t r o l  f o r  w e t / d r y  

f o r m i n g  r e c o n s t r u c t e d / m o d i f i e d  p l a n t s  who would 

be r e p l a c i n g  a l l  of  t h e i r  f a c i l i t i e s  i m m e d i a t e l y .  

0 Lead c o n t r o l  f o r  w e t  f o r m i n g  r e c o n s t r u c t e d / m o d i -  

f i e d  p l a n t s  who would be r e p l a c i n g  a l l  o f  t h e i r  

f a c i l i t i e s  i i n m e d i a t e l y .  

I n  o r d e r  t o  c o m p l e t e  t h i s  a n a l y s i s ,  a t t e n t i o n  h a s  b e e n  

g i v e n  t o  t h e  f r a c t i o n  o f  t h e  i n c r e a s e  i n  c o s t  o f  p r o d u c t i o n  

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

p r i c e s  ( c o s t  p a s s - t h r o u g h )  and  t h e  amount t h a t  would have  

t o  be  a b s o r b e d .  The manner i n  wh ich  t h e  c o s t  p a s s - t h r o u g h  

was d e r i v e d  i s  e x p l a i n e d  i n  s e c t i o n  8.4.4.5. 
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The f i n a l  s t e p  i n v o l v e s  t h e  e v a l u a t i o n  o f  t h e  c a p a -  

b i l i t y  o f  f i r m s  t o  f i n a n c e  t h e  c o n t r o l  e q u i p m e n t  w h i c h  i s  

needed  t o  meet t h e  s t a n d a r d .  T h i s  c a p a b i l i t y  i s  e s t i m a t e d  

f o r  two s c e n a r i o s ,  a " w o r s t  case" s i t u a t i o n  where  no c o n t r o l  

c o s t  c o u l d  be  p a s s e d  t h r o u g h ,  a n d  where  a p o r t i o n  o f  t h e  c o s t  

a s  e s t a b l i s h e d  i n  t h e  p r e c e d i n y  s t e p  c o u l d  b e  p a s s e d  t h r o u y h .  

T h i s  f i n a n c i n g  c a p a b i l i t y  is  b a s e d  on d e t e r m i n i n g  t h e  d e b t  

c o v e r a g e *  f o r  e a c h  f i r m  a f t e r  i n c r e m e n t a l  c o n t r o l  c o s t s  a r e  

imposed ,  i .e . ,  t h e  a b i l i t y  of t h e i r  a n n u a l  c a s h  flow** t o  

s u p p o r t  r e p a y m e n t  o f  c o n t r o l  e q u i p m e n t  d e b t  i n  a d d i t i o n  t o  

e x i s t i n g  d e b t  r e p a y m e n t .  

8.4.4.3 B a s e l i n e  Economics 

\ 

T a b l e  8 . 5 4  shows t h e  t o t a l  a s s e t s  of e x i s t i n g  l e a d - a c i d  

b a t t e r y  m a n u f a c t u r i n g  a n d  a s s e m b l i n g  p l a n t s  f o r m i n g  by b o t h  t h e  

wet a n d  d r y  p r o c e s s .  F i x e d  i n v e s t m e n t  c o n s i s t s  o f  t h e  e q u i p -  

ment ,  l a n d  and  b u i l d i n g  r e q u i r e d  f o r  p r o d u c t i o n  i n  e a c h  s i z e  

and  t y p e  o f  p l a n t  i n  a d d i t i o n  t o  OSHA and S I P  c o n t r o l  e q u i p m e n t .  

C u r r e n t  v a l u e s  f o r  e q u i p m e n t  and  b u i l d i n g  were d e f l a t e d  t o  1 9 6 7  

v a l u e s  by u s e  o f  t h e  Cheiii ical  E n g i n e e r i n g  e q u i p m e n t  a n d  machin- 

e r y  i n d e x  a n d  t h e  E n g i n e e r i n g  News-Record b u i l d i n g  i n d e x ,  res- 

p e c t i v e l y ,  t o  d e v e l o p  h i s t o r i c a l  e q u i p m e n t  and  b u i l d i n g  cos ts .  

* D e f i n e d  a s  (Annua l  Cash  F l o w ) / ( A n n u a l  i j eb t  Repaymen t ) .  

**The term c a s h  f l o w  is  used  a s  a n  a b b r e v i a t i o n  f o r  " n e t  f u n d s  
i n f l o w  f rom o p e r a t i o n s " .  S i n c e  we a r e  u s i n q  e a r n i n g s  b e f o r e  
i n t e r e s t  and  t a x e s  i t  is n o t  c o m p a r a b l e  t o  t h e  t r a d i t i o n a l  
u s e  o f  t h e  term c a s h  f l o w  w h i c h  i s  computed by a d d i n g  d e p r e -  
c i a t i o n  t o  n e t  e a r n i n g s  w i t h o u t  a d d i n g  back  i n t e r e s t  e x p e n s e .  
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Table 8.54 

BASELINE ECONOMICS 

CAPITAL INVESTMENT FOR EXISTING LEAD-ACID BATTERY PLANTS 

WET AND DRY FORMATION 

(In Thousand of Dollars) 

Manufacturing Assembling 
1 0 0  BPD 250  BPD 100 BPD 250  BPD 

Fixed Investment 

Casting 
Pasting 
3-P Process 
Forma tion 
Land 
Bu ild ing 

Other Fixed Investment 

OSHA 
SIP - particulates 

Total Fixed Investment 

Accumulated Depreciation’ 

Fixed Investment After 
Depreciation 

Current A s s e t s 2  

Total Assets Before 
Control 

$ 15.0 $ 24.5 
6.7 10.0 

10.0 11.6 
12.5 17.5 
15.0 20.0 
68.6 101.8 

23.3 26.0 
35.0 35.0 

$ 1 8 6 . 1  246.4 

54 .1  77.1 

132.0 169.3 

132.0 169.3 

$264.0  $338 .6 - 

$ -  - 
10.0 
12.5 
15.0 
60.0 

15.8 - - 
113.3 

32.0 

81.3 

81.3 

$162.6 -- 

$ -  - 
11.6 
17.5 
10.0 
98.3 

15.4 - - 
152.8 

46.0 

106.8 

106.8 

$213.6 - 

1Building at .25 ; process equipment at .66; OSHA, SIP at .133. 

2 A t  1 0 0 %  of fixed investment after depreciation. 
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D e f l a t i o n  o f  e q u i p m e n t  a n d  b u i l d i n g  v a l u e s  was n e c e s s a r y  b e c a u s e  

e x i s t i n g  p l a n t s  whose f a c i l i t i e s  had been  p u r c h a s e d  i n  t h e  p a s t  

were a n a l y z e d  

h i s t o r i c a l  pu 

t e d  t o  d e r i v e  

d e p r e c i a t i o n  

by 6 6 % ,  b u i l d  

and  c u r r e n t  d e p r e c i a t i o n  is  d e p e n d e n t  on t h i s  

c h a s e  p r i c e .  Accumula t ed  d e p r e c i a t i o n  was s u b t r a c -  

f i x e d  i n v e s t m e n t  a f t e r  d e p r e c i a t i o n .  Accumulated 

s b a s e d  o n  p r o c e s s  e q u i p m e n t  b e i n g  d e p r e c i a t e d  

ng by 25% a n d  OSHA a n d  S I P  e q u i p m e n t  by 13.38. 

Only t h e  m a j o r  p ieces  o f  e q u i p m e n t  were i n c l u d e d  i n  t h e  a s s e t  

b a s e .  The p r o c e s s  e q u i p m e n t  i n  t h i s  i n d u s t r y  h a s  a l o n g  u s e f u l  

l i f e  s p a n ,  25 t o  30 y e a r s  o r  more .  

Many p l a n t s  v i s i t e d  had f u l l y  d e p r e c i a t e d  t h e i r  e q u i p m e n t  

w h i l e  o t h e r s  had newer e q u i p m e n t ,  i . e . ,  less  t h a n  1 0  y e a r s  o l d .  

The a v e r a g e  a g e  o f  e q u i p m e n t  was t a k e n  t o  be 1 0  y e a r s  o l d  and 

d e p r e c i a t e d  a t  6 .6% per y e a r  t o  y i e l d  accumula t ed  d e p r e c i a t i o n  

o f  669, .  The a g e  o f  t h e  b u i l d i n g  t e n d s  t o  v a r y  g r e a t l y  f rom 

p l a n t  t o  p l a n t  a n d  t h e  25% r a t e ,  u s e d  a s  r e p r e s e n t a t i v e  o f  t h e  

i n d u s t r y ,  i s  b a s e d  o n  a 1 0  y e a r  o l d  b u i l d i n g  b e i n g  d e p r e c i a t e d  

a t  2.5% per  y e a r .  OSHA a n d  S I P  c o n t r o l  e q u i p m e n t  i s  assumed t o  

h a v e  b e e n  p u t  i n  p l a c e  two y e a r s  a g o  s o  t h a t  w i t h  a u s e f u l  l i f e  

o f  1 5  y e a r s  1 3 . 3 %  o f  t h e  c o s t  is d e p r e c i a t e d .  

I n  t h e  ROI a n a l y s i s  t h a t  f o l l o w s ,  ROI b e f o r e  c o n t r o l  

a p p e a r s  h i g h  r e l a t i v e  t o  o t h e r  i n d u s t r i e s .  T h i s  s tems f rom 

two f a c t o r s :  t h e  f i r s t  is c h a r a c t e r i s t i c  of t h e  i n d u s t r y ,  

t h e  s e c o n d  is d e p e n d e n t  o n  t h e  manner  i n  which m o d e l s  a r e  

c o n s t r u c t e d .  S m a l l  p l a n t  p r o d u c t i o n  is l a b o r  i n t e n s i v e  r e l a -  

t i v e  t o  t h e  amount o f  c a p i t a l  r e q u i r e d  f o r  p r o d u c t i o n .  T h i s  
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l a b o r  i n t e n s i t y  c a n  be shown by t h e  l a b o r  c o s t  p e r  b a t t e r y  

r e l a t i v e  t o  d e p r e c i a t i o n  c o s t  per  b a t t e r y .  F i g u r e s  which 

were d e v e l u p e d  d u r i n g  t h i s  z n z i l y s i s  s h o w  a r e l a t i o n s h i p  o f  

l a b o r  c o s t  t o  c a p i t a l  c o s t  per  b a t t e r y  of  a p p r o x i m a t e l y  1 0  

t o  1. Even i f  c a p i t a l  c o s t s  were d o u b l e d  s o  t h a t  a 5 t o  1 

r a t i o  p r e v a i l e d  t h i s  would s t i l l  i n d i c a t e  l a b o r  i n t e n s i t y .  

Because  of t h e  h i g h  v a l u e  a u d e d  by l a b o r ,  R O I  w i l l  t e n d  t o  

be h i g h  r e l a t i v e  t o  i n d u s t r i e s  w h e r e  l a r g e r  c a p i t a l  r e y u i r e -  

rnents  a r e  n e c e s s a r y  f o r  p r o d u c t i o n .  The s e c o n d  r e a s o n  f o r  

t h e s e  s e e m i n g l y  h i g h  ROI f i g u r e s  a r i s e s  f rom t h e  s m a l l  t o t a l  

a s s e t  base  ( K O I  = n e t  e a r n i n g s / t o t a l  a s s e t s )  wh ich  was u s e d .  

Our model a s s e t  p a r a m e t e r s  i n c l u d e  o n l y  t h e  m a j o r  p i e c e s  

of  e q u i p m e n t  and  p l a n t  r e q u i r e d  f o r  p r o d u c t i o n .  A n c i l l a r y  

e q u i p m e n t  s u c h  a s  f o r k  l i f t  t r u c k s ,  d e l i v e r y  . t r u c k s ,  o f f i c e  

f u r n i t u r e ,  and  minor  p i e c e s  o f  e q u i p m e n t  s u c h  a s  a number 

o f  d i f f e r e n t  s i z e d  c a s t i n g  molds  were e x c l u d e d .  Also e x c l u -  

d e d  w e r e  a d d i t i o n a l  w a r e h o u s e  s p a c e  which a number o f  l a r g e r  

s m a l l  p l a n t s  have  i n  d i f f e r e n t  l o c a t i o n s .  For  t h e s e  r e a s o n s  

t h e  a s s e t  b a s e  is low and t h e  R O I  d e v e l o p e d  i s  h i g h  r e l a t i v e  

t o  what  would be shown i f  a c o m p l e t e  i n v e n t o r y  of  f i x e d  a s se t s  

were i n c l u d e d .  'This  q u a l i f i c a t i o n  d o e s  n o t  n e g a t e  t h e  i m p a c t  

wh ich  w i l l  be shown i n  t h e  f o l l o w i n g  a n a l y s i s .  

I n  o r d e r  t o  d e r i v e  t o t a l  a s s e t s ,  c u r r e n t  a s s e t s  had t o  

be  added  t o  f i x e d  a s s e t s  a f t e r  d e p r e c i a t i o n .  C u r r e n t  a s s e t s  

a r e  b a s e d  o n  1 0 0 %  of  f i x e d  a s s e t s  a f t e r  d e p r e c i a t i o n .  W h i l e  
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t h i s  r a t e  c a n n o t  be a s  f u l l y  s u b s t a n t i a t e d  a s  t h e  o t h e r  r a t e s ,  

o n e  f i r m  v i s i t e d  h a s  c u r r e n t  a s s e t s  of  1 3 5 %  of f i x e d  a s s e t s  

a f t e r  d e p r e c i a t i o n  b u t  t h e  b u i l d i n g  was c a r r i e d  a s  a p e r s o n a l  

a s s e t  o f  t h e  owner .  

T a b l e  8 .55  shows t h e  b a s e l i n e  economics  f o r  p l a n t s  w i t h  

o n l y  wet  f o r m a t i o n  c a p a b i l i t y  and  i s  c o n s t r u c t e d  i n  t h e  same 

manner a s  T a b l e  8 .54 .  The p r i n c i p a l  d i f f e r e n c e  i n  T a b l e  8 .55 

f rom T a b l e  8 .54  i s  f i x e d  i n v e s t m e n t  i n  f o r m a t i o n  e q u i p m e n t .  

Wet f o r m i n g  , r e q u i r e s  l e s s  i n v e s t m e n t  i n  e q u i p m e n t  t h a n  w e t  

and d r y  f o r m i n g  t o g e t h e r .  Accumula ted  d e p r e c i a t i o n  is there-  

f o r e  changed  a s  a r e  c u r r e n t  a s s e t s .  The t o t a l  a s s e t s  b e f o r e  

c o n t r o l  f o r  w e t  f o r m i n g  p l a n t s  is  shown i n  t h e  l a s t  row of  

T a b l e  8 .55 .  Both c u r r e n t  OSHA a n d  S I P  i n v e s t m e n t  c o s t s  a r e  

assumed f u l l y  i n  p l a c e  and a r e  i n c l u d e d  i n  t h e  t o t a l  a s s e t  

b a s e .  

8.4.4.4 E s t i m a t e d  E a r n i n g s  B e f o r e  C o n t r o l  

T a b l e s  8 .56 and 8 .57  i n d i c a t e ,  f o r  m a n u f a c t u r i n g  and  

a s s e m b l i n g  p l a n t s ,  r e s p e c t i v e l y ,  t h e  e s t i m a t e d  e a r n i n g s  b e f o r e ,  

i m p o s i t i o n  of  s u l f u r i c  a c i d  m i s t  and  l e a d  i n c r e m e n t a l  c o n t r o l  

c o s t s .  I n  t h e s e  t a b l e s ,  r e v e n u e  is b a s e d  on a n  o p e r a t i n g  r a t e  

of  8 0 %  and a b a t t e r y  p r i c e  of  $27 .  The o p e r a t i n g  r a t e  is based  

on i n f o r m a t i o n  s u p p l i e d  t h r o u g h  i n t e r v i e w s  w i t h  p l a n t  o w n e r s ,  

and v a r i e s  f rom 50  t o  1 0 0 % .  T h e  b a t t e r y  p r i c e  is c a l c u l a t e d  

f rom a p r i c e  l i s t  of  2 3  t y p e s  of  S L I  b a t t e r i e s  s u p p l i e d  by a 

f i r m  t o  d i f f e r e n t  m a r k e t  s e g m e n t s  s u c h  a s  w a r e h o u s e s ,  f l e e t s  

and o f f - t h e - s t r e e t  s a l e s .  S i n c e  p r i c e s  v a r y  by m a r k e t  s egmen t  

P 
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Table 8.55 

BASELINE ECONOMICS 

CAPITAL INVESTMENT FOR EXISTING LEAD-ACID BATTERY PLANTS 

YliLl' L U K F l n l l U l Y  WLYLL 
-.-.-...-*,... ,. .,,,, 

(In Thousand of Dollars) 

Eixed Investment 

Casting 
Pasting 
3-P Process 
Format ion 
Land 
Eu i I d  i ng 

Other Fixed Investment 

0 S HA 
SIP - particulates 

Total Fixed Investment 

Accumulated DepKeC iat ion1 

Fixed Investment After 
Depreciation 

Current Assets2 

Total Assets Before 
Control 

Manufacturing 
100 BPD 250  EPD 

$ 15.0 $ 24.5 
6.7 10.0 

10.0 11.6 
5.0 7.5 

15.0 20.0 
66.5 106.8 

23.3 26.0 
35.0 35.0 

$170.5 241.4 

49.3 60.1 

129.2 181.3 

129.2 181.3 

$258.4 $362.6 - 

Assembling 
100 BPD 250  BPD 

$ . -  - 
10.0 

5.0 
15.0 
60.0 

15.8 - 

$ -  - 
11.6 

7.5 
20.0 
98.3 

15.4 - 

105.8 

26.0 

79.8 

79.8 

$159.6 - 

152.8 

39.2 

113.6 

113.6 

lbuilding at .25; process equipment at .bti ; OSt IA ,  SIP at .133. 

2 A t  100% of fixed investment after depreciation. 
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T a b l e  8.56 

ESTIMATED FINANCIAL DATA 

f o r  - 

SMALL LEAD-ACID BATTERY MANUFACTURING P L A N T S ~  

BEFORE NSPS LEAD A N D  SULFURIC A C I D  MIST CONTROLS 

E a r n i n g s  B e f o r e  T a x e s  $ 69,600 $ 1 8 1 , 5 0 0  

E a r n i n g s  R a t e  B e f o r e  Taxes  12 .9% 1 3 . 4 %  

T a x e s 3  $ 20,400 $ 74 ,100  

E a r n i n g s  A f t e r  Taxes $ 49,200 $ 1 0 7 , 4 0 0  

E a r n i n g s  Rate  A f t e r  T a x e s  9.1% 8.0% 

Model P l a n t  S i z e  

1 0 0  BPD 250 B P D  

Revenue2 

O p e r a t i n g  E x p e n s e s  

$540 ,000  $1 ,350 ,000  

$470,400 $1,168,500 

l F o r  Wet and  Wet/Dry F o r m a t i o n .  

2Based on o p e r a t i n g  r a t e  o f  8 0 %  and b a t t e r y  p r i c e  o f  $27.00 

3 C a l c u l a t e d  a t  22% o f  f i r s t  $ 5 0 , 0 0 0  and  48% o n  r e m a i n d e r  of 

1 

per b a t t e r y .  

e a r n i n g s  b e f o r e  t axes  r a t h e r  t h a n  a t  o f f i c i a l  r a t e  of 20% of 
f i r s t  $ 2 5 , 0 0 0 ,  22% of  n e x t  $25 ,000  and  48% of r e m a i n d e r  o v e r  
$50,000.  
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T a b l e  8 .57  

ESTIMATED FINANCIAL DATA 

f o r  

SMALL LEAD-ACID BATTERY ASSLMBLIf jG  PLANTS1 

BEFORE NSPS LEAD AND SULFURIC A C I D  MIST CONTROLS 

- 

Model P l a n t  S i z e  

250 BPD 1 0 0  BPD 

Revenue2 $ 5 4 0 , 0 0 0  $1 ,350 ,000  

o p e r a t i n g  E x p e n s e s  $ 4 8 7 , 4 0 0  $1 ,215 ,500  

E a r n i n g s  B e f o r e  T a x e s  $ 5 2 , 6 0 0  $ 1 3 4 , 5 0 0  

E a r n i n g s  Rate  B e f o r e  T a x e s  9 .7% 10.0% 

T a x e s 3  $ 1 2 , 2 0 0  $ 51,600 

$ 40,400 $ 82 ,900  E a r n i n g s  A f t e r  T a x e s  

E a r n i n g s  R a t e  A f t e r  T a x e s  7.5% 6.1% 

1 E o r  wet and  Wet/Dry FoKlnation. 

2Based o n  o p e r a t i n g  r a t e  o f  80% and  b a t t e r y  p r i c e  of $27 .00  
p e r  b a t t e r y .  

e a r n i n g s  b e f o r e  t a x e s  r a t h e r  t h a n  a t  o f f i c i a l  Kat€? of  20% of  
f i r s t  $ 2 5 , 0 0 0 ,  22% of n e x t  $25 ,000  and  4 8 %  of r e m a i n d e r  o v e r  
$ 5 0 , 0 0 0 .  

3 C a l c u l a t e d  a t  22% of  f i r s t  $ 5 0 , 0 0 0  and  4 8 %  o n  r e m a i n d e r  o f  



d u e  t o  t h e  d i s c o u n t / m a r k u p  s t r u c t u r e ,  a n  a v e r a g e  p r i d e  f o r  

d i f f e r e n t  t y p e s  o f  b a t t e r i e s  s o l d  t o  e a c h  m a r k e t  s egmen t  was 

d e v e l o p e d .  T h i s  p r i c e  was t h e n  w e i g h t e d  by t h e  c o r r e s F o n d i n g  

s h a r e  o f  t h e  m a r k e t  seyment  t o  d e r i v e  a w e i g h t e d  a v e r a g e  p r i c e  

of  S L I  b a t t e r i e s  f o r  s m a l l  p l a n t s .  

O p e r a t i n g  e x p e n s e s  h a v e  been c a l c u l a t e d  f rom i n f o r m a t i o n  

s u p p l i e d  a t  v a r i o u s  i n t e r v i e w s .  C o s t  o f  p r o d u c t i o n  is d e r i v e d  

f rom d a t a  s u c h  a s  t h e  amount o f  l e a d  n e c e s a r y  f o r  e a c h  p a r t ,  

m i s c e l l a n e o u s  s u p p l i e s  s u c h  a s  b a t t e r y  c a s e s ,  l a b o r  manhours  

p e r  b a t t e r y  and  wage r a t e s  p r o v i d e d  d u r i n g  i n t e r v i e w s .  D e l i -  

v e r y  and u t i l i t y  c o s t s  a r e  i n c l u d e d  and p l a n t  and e q u i p m e n t  

d e p r e c i a t i o n  d e t e r m i n e d  from t h e  b a s e l i n e  economics .  P l a n t  

was d e p r e c i a t e d  a t  t h e  r a t e  o f  2.5% p e r  y e a r  and e q u i p m e n t  

a t  6 .6% p e r  y e a r .  An o v e r h e a d  c h a r g e  o f  40% of  l a b o r  c o s t  

is a l s o  i n c l u d e d .  E a r n i n g s  b e f o r e  t a x e s  is t h e  d i f f e r e n c e  

be tween  r e v e n u e  and o p e r a t i n g  e x p e n s e s .  A p p l i c a b l e  F e d e r a l  

t a x  r a t e s  a r e  u s e d  t o  d e r i v e  e a r n i n g s  a f t e r  t a x e s .  T h e  per- 

c e n t  e a r n i n g s  b e f o r e  t a x  a r e  i n  t h e  r a n g e  o f  8 t o  1 5 %  which  

a r e  s u p p o r t e d  by d a t a  o b t a i n e d  d u r i n q  f i e l d  i n t e r v i e w s .  

8.4.4:5 R e t u r n  on I n v e s t m e n t  ( R O I )  I m p a c t  

A s  d i s c u s s e d  i n  S e c t i o n  8.4.4.1 s u l f u r i c  a c i d  mist con-  

Jr6l w i l l  a f f e c t  a l l  p l a n t s  d o i n g  a n y  d r y  f o r m i n g  of  b a t t e r i e s .  

,J T a b l e  8 .58  shows t h e  d e c l i n e  i n  H O I  f rom s u l f u r i c  a c i d  m i s t  

c o n t r o l  on t h o s e  s m a l l  p l a n t s  d o i n g  a c o m b i n a t i o n  of  w e t  and  

d r y  f o r m i n g .  Da ta  i n c l u d e d  i n  T a b l e  8 .58  a r e  d e r i v e d  a s  f o l -  

l ows :  E a r n i n g s  b e f o r e  t a x  i s  t a k e n  from T a b l e s  8 .56 and 8 .57  
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Tz l e  8.58 

RETURN ON INVESTMENT IMPACT 

SMALL LEAD-ACID BATTERY PLANTS 

cos'; p ~ ~ s - m u ~ n i i ~ u  I,..."..-.. 

( I n  Thousand o f  D o l l a r s )  

Type of  P l a n t  E x i  s t i n g  
Type of F o r m a t i o n  Wet and Dry 
Type of C o n t r o l  S u l f u r i c  Acid M i s t  

E a r n i n g s  B e f o r e  Tax 

T o t a l  A s s e t s  

ROI B e f o r e  C o n t r o l  

T o t a l  A n n u a l i z e d  C o n t r o l  

C o n t r o l  C o s t  P e r  B a t t e r y 1  

C o s t  P a s s  Through 

c o s t  

E a r n i n g s  B e f o r e  Tax  and 
A f t e r  c o n t r o l 2  

M a n u f a c t u r i n g  
1 0 0  BPD 250 BPD 

$ 69.6 $181.5 

$264.0 $338.6 

26.45 53.5% 

$ 9.0 $ 14.7 

$ .45 $ .29 

$ 2  $ 2  

$ 65.8 $180.0 

T o t a l  A s s e t s  A f t e r  C o n t r o l  $278.4 $368.6 

R O I  A f t e r  C o n t r o l  23.6% 48.8% 

Assembl iny  
1 0 0  BPD 250 BPD 

$ 52.6 $134.5 

$162.6 $213.6 

32.3% 62.9% 

$ 9.0 $ 14.7 

$ .45 $ .29 

$ * $  2 

$ 48.8 $133.0 

$177.0 $243.6 

27.6% 54.6% 

, 
2 A f t e r  , t o t a l  a n n u a l i z e d  c o n t r o l  c o s t  a b s o r b e d  s u b t r a c t e d .  .. 
1 A t  80% o p e r a t i n g  r a t e .  
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and t o t a l  a s s e t s  f rom T a b l e  8 .54 .  T h e  a n n u a l  s u l f u r i c  a c i d  

mist c o n t r o l  c o s t  i s  t a k e n  froi,i T a b l e  8 . 4 3  and i s  d i v i d e d  by 

t h e  number of  b a t t e r i e s  p roduced  a t  a n  8 0 %  o p e r a t i n y  r a t e  

( 2 5 0  work ing  d a y s  p e r  y e a r  is  used  i n  c a l c u l a t i n g  a n n u a l  

p r o d u c t i o n )  t o  y i e l d  c o n t r o l  c o s t  p e r  b a t t e r y .  The c o s t  

p a s s - t h r o u g h  p e r  b a t t e r y ,  w h i c h  w i l l  be  d e v e l o p e d  f u r t h e r  

b e l o w ,  is  d e t e r m i n e d  i n  T a b l e  8 . 5 9 .  

E a r n i n g s  b e f o r e  t a x  and a f t e r  c o n t r o l  is d e t e r m i n e d  

by s u b t r a c t i n g  t o t a l  a n n u a l i z e d  c o n t r o l  c o s t  a b s o r b e d  from 

e a r n i n g s  b e f o r e  c o n t r o l .  I n  t h e  c a s e  of  t h e  1 0 0  BPD manu- 

f a c t u r e r ,  $0.19 p e r  b a t t e r y  is a b s o r b e d  ($0 .45-$0 .26)  o r  

$ 3 , 8 0 0  so t h a t  e a r n i n g s  b e f o r e  c o n t r o l  i s  r e d u c e d  by $ 3 , 8 0 0  

( $ 6 5 , 8 0 0  = $69 ,600  - $3,800) .  

T a b l e  8 . 5 9  p r e s e n t s  t h e  d e r i v a t i o n  of  t h e  c o s t  pass -  

t h r o u g h  of  $0.26 p e r  b a t t e r y  a f t e r  s u l f u r i c  a c i d  m i s t  con-  

t r o l s .  Because  t h e r e  a r e  few a d e q u a t e  s u b s t i t u t e s  f o r  l e a d -  

a c i d  b a t t e r i e s  i n  t h e  SLI  c a t e g o r y ,  t h e  i n d u s t r y  a s  a whole  

s h o u l d  be  a b l e  t o  p a s s  on p a r t  o r  a l l  o f  t h e  c o n t r o l  c o s t  

which i t  h a s  t o  i n c u r  w i t h o u t  a s i g n i f i c a n t  impac t  t o  i t s  

e a r n i n g s  p o t e n t i a l .  However, t h e  s m a l l e r  o p e r a t i o n s  R u s t  

compe te  w i t h  l a r g e r  c o m p a n i e s  i n  v a r i o u s  m a r k e t s .  Because  

c o n t r o l  c o s t  is  l o w e r  f o r  l a r g e r  p r o d u c e r s  t h e  sr,ia11 o p e r a -  

t5is c a n n o t  p a s s  o n  t h e  e n t i r e  amount  o f  t h e i r  c o s t  i n c r e a s e  

w i t h o u t  i n c u r r i n g  l o s s e s  i n  t h e i r  m a r k e t  s e g m e n t s .  

T a b l e  8 .51  i n  S e c t i o n  8.4.2.2 showed t h e  s u l f u r i c  a c i d  

m i s t  c o n t r o l  c o s t  p e r  b a t t e r y  a t  c a p a c i t y  and a t  a n  8 0 %  o p e r -  

a t i n y  r a t e  f o r  t h e  50C, 20CO and 6500 BPD m a n u f a c t u r e r .  The 
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Table 8.59 

COST PASS-THROUGH PER BATTERY 

SULFURIC ACID MIST CONTROL ONLY 

EXISTING PLANTS 

Markup With 
Respect to Distribution 

of Small partial Pass Description Large Plant Warehouse, Price Charged by Plant Sales Through 
By Market 

of 
MaTj;et Increase Small Plant 

-- -1 $.02 

1.25 .4 .10 

1.33 .4 .ll 

0 Warehouse $.20 

0 Large Fleets .20 

0 Small Fleets .20 

0 off-the-Street 
Retail .20 1.45 

Total Average Cost Pass Through per Battery 

.I .03 
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main c o s t  p a s s - t h r o u g h  r e s t r a i n t ' t o  tlie s m a l l  p r o d u c e r  is t a k e n  

t o  be t h e  m a n u f a c t u r e r  i n  the  2 0 0 0  EPD a r e a .  T h e  6500'BPD 

o p e r a t o r  is g e n e r a l l y  s e l l i n g  t o  t h e  l a r g e  OEM m a r k e t s  and  t o  

l a r g e  r e t a i l  a c c o u n t s .  A $.20 p e r  b a t t e r y  c o s t  p a s s - t h r o u y h  

i s  assumed which i s  s l i g h t l y  l a r g e r  t h a n  t h e  2 0 0 0  B P D  o p e r a t o r ' s  

a t  a n  8 0 %  o p e r a t i n g  r a t e .  

The m a j o r  m a r k e t  f o r  t he  s m a l l e r  b a t t e r y  co inpan ie s ,  

i n c l u d i n g  t h e  5 0 0  BPU o p e r a t o r ,  a r e  f l e e t  a c c o u n t s .  I n  t h i s  

m a r k e t ,  t h e  s m a l l  p l a n t s  a r e  f a c e d  w i t h  c o m p e t i t i o n  f rom t h e  

l a r g e r  p r o d u c e r s ,  i . e . ,  t h r o u g h  w a r e h o u s e  d i s t r i b u t o r s  who 

h a n d l e  t h e  l a r g e r  c o m p a n i e s '  b a t t e r i e s  and m a r k e t  them t o  

f l e e t  a c c o u n t s .  T h e r e f o r e  t h e  c o n t r o l  c o s t  which t h e  l a r g e r  

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

a c c o u n t s  by t h e  d i s t r i b u t o r s '  markup.  A l t h o u g h  p r i c e  compe- 

t i t i o n  p r e v a i l s ,  t h e r e  a r e  s i g n i f i c a n t  n o n - p r i c e  r e a s o n s ,  

( s u c h  a s  f a s t e r  d e l i v e r y  t ime,  b e t t e r  c r e d i t  a r r a n g e m e n t s  

and a b i l i t y  t o  s e r v i c e  t h e  b a t t e r i e s )  f o r  t h e  f l e e t  a c c o u n t ' s  

p r e f e r e n c e  f o r  t h e  sma l l  p l a n t .  

The s m a l l  f i r m s  c a n  t h e n  p a s s  t h r o u g h  $.20 p e r  b a t t e r y  

t o  t h e i r  lowest  p r i c e  c l i e n t ,  wh ich  i s  t h e  w a r e h o u s e .  B u t  

s i n c e  t h e b m a r k e t  s h a r e  t o  t h i s  m a r k e t  i s  o n l y  1 0 %  of  p roduc -  

t i o n ,  t h e  c o n t r o l  c o s t  c a p t u r e d  i s  o n l y  $.02 per  b a t t e r y  t a k e n  
/ ov.er a l l  p r o d u c t i o n .  The m a r k e t  s h a r e s  a r e  mean t  t o  r e p r e s e n t  

,_' t h e  model p l a n t ' s  d i s t r i b u t i o n  of  s a l e s  t o  v a r i o u s  m a r k e t  
I '  

s e g m e n t s .  A s  c a n  be  s e e n  t h e  b u l k  o f  s a l e s  i s  t o  t h e  f l e e t  

a c c o u n t s .  From t h e  w a r e h o u s e  p r i c e  the s m a l l  p l a n t  w i l l  
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g e n e r a l l y  markup h i s  p r i c e  25% t o  l a r g e  f l e e t  a c c o u n t s  o r  

$0.25.  T h e r e f o r e ,  w i t h  4 0 %  of s a l e s  g o i n g  t o  t h i s  a c c o u n t  

$0.10 p e r  b a t t e r y  of  t h e  c o n t r o l  c o s t  i s  c a p t u r e d  t a k e n  o v e r  

a l l  p r o d u c t i o n .  

W i t h  t h e s e  v a r i o u s  m a r k e t  s h a r e s  and markups ,  the  s m a l l  

o p e r a t o r  c a n  r e c a p t u r e  an e s t i m a t e d  $0 .26  of  t h e  $0.45 p e r  

b a t t e r y  c o n t r o l  c o s t .  

The 1 0 0  BPD m a n u f a c t u r e r  a n d  a s s e m b l e r  m u s t  t h e r e f o r e  

a b s o r b  $0.19 p e r  b a t t e r y  o f  t h e  s u l f u r i c  a c i d  m i s t  c o n t r o l  

c o s t  and  t h e  250  BPD m a n u f a c t u r e r  and  a s s e m b l e r  $0 .03  p e r  

b a t t e r y .  T a b l e  8 .58 shows t h a t  ROI d e c l i n e s  a f t e r  c o n t r o l .  

For  b o t h  m a n u f a c t u r e r  and a s e m b l e r  t h i s  d e c l i n e  is n o t  sub-  

s t a n t i a l  w i t h  s u l f u r i c  a c i d  m i s t  c o n t r o l  a l o n e .  

T a b l e  8 .60  shows t h e  ROI i m p a c t  of b o t h  s u l f u r i c  a c i d  

m i s t  c o n t r o l  and NSPS l e a d  c o n t r o l  i f  the  o p e r a t o r s  r e p l a c e  

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  i m m e d i a t e l y  a f t e r  t h e  s t a n -  

d a r d s  a r e  p r o m u l g a t e d .  T h e  t o t a l  a s s e t s  w i t h  new i n v e s t m e n t  

a r e  d e t e r m i n e d  f rom T a b l e  8 .54 by a d d i n g  t o t a l  a s s e t s  b e f o r e  

c o n t r o l  t o  new i n v e s t m e n t  i n  p r o c e s s  equ ipmen t .  N e w  i n v e s t -  

m e n t  c o s t  is b a s e d  on t h e  c u r r e n t  m a r k e t  p r i c e  of  t h e  p r o c e s s  

e q u i p m e n t  f o r  t h e  a f f e c t e d  f a c i l i t i e s :  c a s t i n g ,  p a s t i r i g ,  t h r e e  

p r o c e s s  (3-P) o p e r a t i o n ,  and f o r m a t i o n .  The a n n u a l  c o n t r o l  c o s t  

i s  t a k e n  f r o n  T a b l e  8-38, A l t e r n a t i v e  V I  f o r  l e a d  and Tal j le  

8-43 f o r  s u l f u r i c  a c i d  mist c o n t r o l .  

k, 

The c o m b i n a t i o n  of NSPS l e a d  and s u l f u r i c  a c i d  m i s t  

c o n t r o i  c o s t s  i n c r e a s e  t h e  c o n t r o l  c o s t  p e r  b a t t e r y  s u b s t a n -  

, t i a l l y  f rom s u l f u r i c  a c i d  m i s t  c o n t r o l  a l o n e .  T h e  c o s t  p a s s -  
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T a b l e  8 .60  

RETURN ON INVESTMENT IMPACT 

SMALL L E A D - A C I D  BATTERY PLANTS 

COST PASS - TH R O  UG ti 

( I n  Thousand of D o l l a r s )  

Type o f  P l a n t  R e c o n s t r u c t e d / M o d i f i e d  
Type of F o r m a t i o n  Wet and Dry 
Type o f  C o n t r o l  S u l f u r i c  Acid  M i s t  and  NSPS Lead 

M a n u f a c t u r i n g  Assembl ing  
1 0 0  BPD 250 BPD 1 0 0  BPD 250 B P D  

E a r n i n g s  B e f o r e  Tax 

T o t a l  A s s e t s  

R O I  B e f o r e  C o n t r o l  

T o t a l  A n n u a l i z e d  C o n t r o l  

C o n t r o l  C o s t  P e r  B a t t e r y 1  

C o s t  P a s s  Through  

c o s t  

E a r n i n g s  Before T a x  and  
A f t e r  C o n t r o l 2  

$ 69.6 

$352.6 

19 .7% 

$ 41.8 

$ 2.09 

$ . 5 7 4  

$ 33.4 

T o t a l  Assets  A f t e r  C o n t r o l  $474.0 

R O I  A f t e r  C o n t r o l  7 . 0 %  

$181.5  $ 52.6 $134.5  

$465.9 $207.7 $271.9 

39.0% 25.3% 49.5% 

$ 49.6 $ 40.2 $ 47.7 

$ .99 $ 2.01 $ .95 

$ .574 s .574 $ fl 

$152.2 $ 20.9 $111.8 

$609.9 $324.1 $409.9 

25.0% 6.4% 27.2% 

1 A t  8 0 %  o p e r a t i n g  r a t e .  

2 A f t e r  c o n t r o l  c o s t  a b s o r b e d  and  e q u i p m e n t  d e p r e c i a t i o n  s u b t r a c t e d .  
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t h r o u g h  p e r  b a t t e r y  under  t h i s  c o n d i t i o n ,  c a l c u l a t e d  i n  T a b l e  

8 . 6 1 ,  i s  t a k e n  f rom T a b l e  8 . 5 2  and  is s l i g h t l y  above  t h e  c o s t  

p e r  b a t t e r y  f o r  t h e  2000 BPD p l a n t  a t  an  8 0 %  o p e r a t i n g  r a t e .  

 he m;fine~ i n  which  e f f e c t i v e  c o s t  p a s s - t h r o u g h  is d e t e  

i n  T a b l e  8 . 6 1  is t h e  same a s  t h a t  u sed  above  i n  T a b l e  8 

i .e . ,  by marke t - segmen t  a n a l y s i s .  The c o s t  p a s s - t h r o u g h  

T a b l e  8 .61  is  used  i n  T a b l e  8 .60 t o  c a l c u l a t e  e a r n i n g s  

m i ned 

59 ,  

f o r  

mpac t 

a f t e r  c o n t r o l s  due  t o  a b s o r b e d  c o s t s .  The R O I  d e c l i n e s  f o r  a l l  

s i t u a t i o n s  a n a l y z e d  i n  T a b l e  8 . 6 0  f o r  NSPS l e a d  and s u l f u r i c  

a c i d  m i s t  c o n t r o l s  t a k e n  t o g e t h e r  show a r a n g e  o f  f rom 1 2  t o  

22 p e r c e n t .  

T a b l e  8 . 6 2  i n d i c a t e s  the H O I  i m p a c t  on s m a l l  p l a n t s  

f o r m i n g  b a t t e r i e s  by t h e  w e t  p r o c e s s  o n l y .  These  p l a n t s  would 

i n c u r  o n l y  NSPS l e a d  c o n t r o l .  Annual  c o n t r o l  c o s t  i n  T a b l e  

8 .62  i s  t a k e n  f rom T a b l e  8.38. O t h e r  e n t r i e s  a r e  d e r i v e d  i n  

a manner s i m i l a r  t o  t h a t  d e s c r i b e d  above  f o r  T a b l e s  8.58 and 

8.60.  Immedia t e  r e p l a c e m e n t  o f  a l l  o f  t h e i r  a f f e c t e d  f a c i l i -  

t i e s  a f t e r  t h e  i n i t i a t i o n  o f  t h e  s t a n d a r d  would d e c r e a s e  t h e  

ROI by 1 0  t o  11 p e r c e n t a g e  p o i n t s  f o r  m a n u f a c t u r e r s  and by 1 6  

t o  1 7  p e r c e n t a g e  p o i n t s  f o r  a s s e m b l e r s .  

As T a b l e  8.58 i n d i c a t e s ,  a l l  e x i s t i n g  w e t / d r y  f o r m i n g  

p l a n t s  s h o u l d  be a b l e  t o  meet t h e  s u l f u r i c  a c i d  m i s t  c o n t r o l  

s t a n d a r d  w i t h o u t  i n c u r r i n g  s e v e r e  economic  i m p a c t s .  D e c l i n e s  

i n  R O I  r a n g e  from 3 t o  8 p e r c e n t a g e  p o i n t s  and the r e s u l t i n g  

R O I  a f t e r  c o n t r o l  i s  s u f f i c i e n t l y  h i g h  r e l a t i v e  t o  a l t e r n a -  

t i v e  i n v e s t m e n t  o p p o r t u n i t i e s  t o  p e r m i t  c o n t i n u e d  o p e r a t i o n  

i n  t h e  i n d u s t r y .  

- 
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Table 8.61 

COST PASS-'PHIIOUGH PER BATTERY 

SULFURIC ACID MIST AND NSPS LEAD CONTROLS 

EXISTING PLANTS 

Markup Nith 
Respect to Distribution 

P rti - -  Description Large Plant Warehouse, of Small 
Th of .- Price Charged by Plant Sales - 

M a x e t  Increase Small Plant By Market EY- 

0 Warehouse $.45 

0 Large Fleets .45 

0 Small Fleets .45 

0 Off-the-Street 
Retail .45 

__  .1 $.045 

1.25 .4 .225 

1.33 .4 .239 

1.45 

Total Average Cost Pass Through per Battery 

.1 - 0 6 5  

$ .574 
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T a b l e  8.G2 

RETURN ON INVESTMENT IMPACT 

SMALL LLAD-ACID BATTERY PLANTS 

COST PF.SS-THRClI.I(;Fi 

( I n  Thousand o f  D o l l a r s )  

Type o f  P l a n t  Recons t r u c t e d / M o d i  f i e d  

Type of  C o n t r o l  NSPS Lead 
Type o f  E’ormation Wet 

M a n u f a c t u r i n g  Assembl ing  
100 BPD 2 5 0  BPD 1 0 0  BPD 250 BPD 

E a r n i n g s  Before Tax 

T o t a l  Asse t s  

R O I  B e f o r e  C o n t r o l  

T o t a l  A n n u a l i z e d  C o n t r o l  
c o s t  

C o n t r o l  C o s t  Pe r  B a t t e r y ’  

C o s t  P a s s  Through  

E a r n i n g s  B e f o r e  Tax and  
A f t e r  C o n t r o l 2  

$ 69.6 $181.5 $ 52.6 $134.5 

$332.0 I $469.9 $189.7 $265.5 

21.0% 38.6% 27.7% . 50.7% 

$ 32.8 $ 34.9 $ 31.2 $ 33.0 

$ 1.64 $ .70 $ 1.56 S .66 

$ .574 $ Z $  

$ 43.4 $168.0 $ 30.9 $127.6 

T o t a l  Assets A f t e r  C o n t r o l  $439.0 $583.9 $291.7 $373.5 

R O I  A f t e r  C o n t r o l  9.9% 28.7% 10,5% 34.1% 

l A t  8 0 %  o p e r a t i n g  r a t e .  

2 A f t e r  c o n t r o l  c o s t  a b s o r b e d  and e q u i p m e n t  d e p r e c i a t i o n  s u b t r a c t e d .  
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I 

A l t h o u g h  mos t  s m a l l  p l a n t s  a r e  u s i n g  o n l y  t h e  w e t  f o r m i n g  

p r o c e s s ,  t h e r e  w i l l  be c e r t a i n  cases  where  a w e t  f o r m i n g  s m a l l  

p l a n t  is c o m p e t i n g  i n  t h e  same a r e a  a s  a w e t / d r y  f o r m i n g  s m a l l  

p l a n t .  I n  t h i s  case t h e  w e t  f o r m i n g  p l a n t  w i l l  h a v e  a c o m p e t i -  

t i v e  a d v a n t a g e  o v e r  t h e  w e t / d r y  f o r m i n g  p l a n t .  

The w e t / d r y  f o r m i n g  p l a n t  o p e r a t o r  may have  t o  d e c i d e  

w h e t h e r  t o  c o m p l e t e l y  a b s o r b  t h e  c o n t o l  c o s t  o r  t o  d i s c o n t i n u e  

d r y  f o r m i n g .  To c o m p l e t e l y  a b s o r b  t h e  c o n t r o l  c o s t  w i l l  de- 

c rease  R O I  a n o t h e r  2 .0%,  f rom 23.6% t o  21 .7% f o r  t h e  1 0 0  B P D  

m a n u f a c t u r e r .  S i n c e  d r y  f o r m i n g  i s  l i k e l y  t o  be  a minor  po r -  

t i o n  o f  b a t t e r y  p r o d u c t i o n , *  t h e  more l i k e l y  a l t e r n a t i v e  may 

be  t o  d i s c o n t i n u e  d r y  f o r m i n g  p r o d u c t i o n .  

8 .4 .4 .6  C o n t r o l  Equ ipmen t  F i n a n c i n g  C a p a b i l i t y  

T h i s  s e c t i o n  p r e s e n t s  a n  a n a l y s i s  o f  t h e  p o t e n t i a l  

a b i l i t y  o f  p l a n t s  t o  o b t a i n  f i n a n c i n g  f o r  t h e  r e q u i r e d  c o n t r o l  

e q u i p m e n t  n e c e s s a r y  t o  meet t h e  s t a n d a r d s .  The a n a l y s i s  i s  

b a s e d  on t h e  d e b t  c o v e r a g e  r a t i o  w h i c h  shows t h e  a b i l i t y  o f  

a n n u a l  c a s h  f l o w s  t o  r e p a y  e x i s t i n g  a n d  new d e b t  i n c u r r e d .  

Debt c o v e r a g e  is a n  o b j e c t i v e  means o f  d e t e r m i n i n g  a f i r m ' s  

a b i l i t y  t o  r e p a y  a l o a n ,  b u t  f i n a n c i a l  i n s t i t u t i o n s  a l s o  l o o k  

a t  management c a p a b i l i t y ,  l o n g - t e r m  r e l a t i o n s h i p  b e t w e e n  t h e  

company a n d  t h e  f i n a n c i a l  i n s t i t u t i o n ,  e t c .  T h e s e  e v a l u a -  

t i o n s  c a n  o n l y  be made o n  a c a s e - b y - c a s e  b a s i s  and  c a n n o t  

be  a n a l y z e d  h e r e .  

* I n  t h e  few p l a n t s  where  t h i s  c o m b i n a t i o n  was o b s e r v e d ,  d r y  
f o r m i n g  r a n g e d  f rom 10% t o  30% o f  p r o d u c t i o n .  



I n  T a b l e  8 .63  E a r n i n g s  B e f o r e  I n t e r e s t  and  T a x e s  (EBIT) 

a f t e r  c o n t r o l  i s  d e r i v e d  by t a k i n g  t h e  e a r n i n g s  b e f o r e  t a x  

f i g u r e  f rom T a b l e s  8 .56 and  8.57 and a d d i n g  back  i n t e r e s t  o n  

e x i s t i n g  d e b t  and  new p r o c e s s  e q u i p m e n t  d e b t ,  where  a p p l i c a b l e .  

Annual  c o n t r o l  c o s t  e x c l u s i v e  o f  i n t e r e s t  is  t h e n  s u b t r a c t e d .  

S i n c e  e x i s t i n g  d e b t  i s  composed of b o t h  l o n g  term l i a b i l i t i e s  

o f  a y e a r  o r  l o n g e r  ( i n  mos t  c a s e s  5 t o  20  y e a r  d u r a t i o n )  and  

s h o r t  term d e b t  of  a terni l e s s  t h a n  a y e a r ,  i n t e r e s t  on e x i s t -  

i n g  d e b t  was c a l c u l a t e d  by u s i n g  a 1 0 %  i n t e r e s t  r a t e  o n  d e b t  

o f  a n  a v e r a g e  1 0  y e a r  d u r a t i o n ,  a c a p i t a l  r e c o v e r y  f a c t o r  [ C H E ]  

o f  .16275.  I n t e r e s t  on c o n t r o l  e q u i p m e n t  was b a s e d  o n  a CRE' 

o f  .132 ,  1 0 %  i n t e r e s t  o v e r  15 y e a r s .  The a n n u a l  i n t e r e s t  u sed  

was t h e  a n n u a l  a v e r a g e  o v e r  t h e  term o f  t h e  l o a n .  D e p r e c i a t i o n  

i s  t h e  sum o f  a n n u a l  d e p r e c i a t i o n  of  t h e  b u i l d i n g  and  p r o c e s s  

e q u i p m e n t ,  a d d e d  t o  a n n u a l  d e p r e c i a t i o n  o f  t h e  c o n t r o l  e q u i p -  

m e n t .  Annual  c a s h  f l o w  is t h e  suinmation o f  EBIT and  d e p r e c i a -  

t i o n .  

Annual  d e b t  r epaymen t  c o n s i s t s  o f  d e b t  i tems which  m u s t  

b e  p a i d  f rom company f u n d s  - p r i n c i p a l  and  i n t e r e s t  f o r  e x i s t -  

i n g  c o n t r o l  e q u i p m e n t  and  new p r o c e s s  e q u i p m e n t  d e b t ,  where  

a p p l i c a b l e .  The a n n u a l  i n t e r e s t  and  p r i n c i p a l  a r e  t a k e n  a s  

t h e  a n n u a l  a v e r a g e  o v e r  t h e  term o f  t h e  d e b t .  The p r i n c i p a l  

f o r  e a c h  c a t e g o r y  was c o n v e r t e d  t o  t h e  p r e t a x  amount  wh ich  

i s  needed  t o  y i e l d  a n  a f t e r - t a x  o u t l a y  e q u a l  t o  t h e  f i x e d  

c h a r g e  f o r  e a c h  c a t e g o r y  of d e b t . *  T h i s  was r e q u i r e d  i n  

-_- 
*The t a x  r a t e  u sed  was t h e  e f f e c t i v e  t a x  r a t e  a s  c a l c u l a t e d  

f rom T a b l e s  8 . 5 6  and  8 .57 .  
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Table 8.63 

FINANCIAL CAPABILITY ANALYSIS 

OF SMALL LEAD-ACID BATTERY PLANTS 

ASSUMING NO COST PASS-THROUGH 

(In Thousand of Dollars) 

Type of Plant Ex i sting 
Type of Formation Wet and Dry 
Type of Control Sulfuric Acid Mist 

Manufacturing Assembling 
100 BPD 250 BPD 100 BPD 250 BPD 

EBIT After Control 

Depreciation After 
Controll 

Annual Cash Flow 

Total Assets 

Debt Obli ations Before 

Annual Debt Repayment3 

Control 4 

Existing Debt 

Control Equipment Debt 

Total Annual Debt 
Repayment 

Debt Coverage4 

$ 71.3 

$s.l 
79.4 

$264.0 

132.0 

26.4 

2.2 - 

28.6 

2.8 - 

$179.4 

13.5 

192.9 

$338.6 

169.3 

39.7 

5.2 

44.9 

4.3 

- 
- 

$ 50.7 

5.5 

56.2 

$162.6 

81.3 

23.5 

2.2 - 

25.7 

2.2 

$128.4 

9.9 

138.3 

213.6 

103.6 

23.3 

5.1 - 

28.4 

4.9 - 

IBuilding at .025; equipment at .066; OSHA, SIP and new 

2At 50% of total assets before controls. 
3CRF = 0.16275 for existing debt; = 0.132 for control 

4Annual cash flow/total annual debt repayment. 

control equipment at .066. 

equipment debt. 
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o r d e r  t o  b r i n y  i t  t o  a b a s i s  c o m p a r a b l e  t o  t h a t  o f  t h e  t a x  

d e d u c t i b l e  f i x e d  c h a r g e s .  Annual  i n t e r e s t  f o r  e a c h  c a t e g o r y  

is t h e n  added  t o  t h e  c o n v e r t e d  p r i n c i p a l  amount ,  summed f o r  

e a c h  c a t e g o r y  a n d  compared t o  c a s h  f l o w  t o  d e t e r m i n e  t h e  

a d e q u a c y  o f  c a s h  f l o w  t o  c o v e r  t h e  d e b t  r epaymen t .  

A s  T a b l e  8 . 6 3  shows a n n u a l  c a s h  f l o w  f o r  a l l  s i z e  p l a n t s  

f o r  s u l f u r i c  a c i d  mist c o n t r o l  i n  t h e  " w o r s t  c a s e " *  s i t u a t i o n  

i s  a d e q u a t e  t o  s u p p o r t  b o t h  e x i s t i n g  d e b t  and  c o n t r o l  e q u i p m e n t  

d e b t  r e p a y m e n t .  

T a b l e  8 .64 p r e s e n t s  t h e  f i n a n c i a l  c a p a b i l i t y  o f  r econ-  

s t r u c t e d / m o d i f i e d  p l a n t s  t o  s u p p o r t  b o t h  s u l f u r i c  a c i d  m i s t  

and  NSPS l e a d  c o n t r o l  c o s t s  i n  t h e  w o r s t  c a s e  s i t u a t i o n .  I n  

t h i s  s c e n a r i o  p l a n t s  m u s t  n o t  o n l y  be a b l e  t o  s u p p o r t  e x i s t i n g  

and  c o n t r o l  e q u i p m e n t  d e b t  r e p a y m e n t  b u t  a l s o  new p r o c e s s  

e q u i p m e n t  d e b t  r e p a y m e n t  wh ich  e n g e n d e r s  t h e  l e a d  c o n t r o l  

c o s t s .  N e w  e q u i p m e n t  d e b t  i s  b a s e d  o n  1 0 0 %  f i n a n c i n g  o f  t h e  

a f f e c t e d  p r o c e s s  f a c i l i t i e s .  N e w  e q u i p m e n t  d e b t  i s  b a s e d  o n  

a CRF o f  .132 ,  1 0 %  i n t e r e s t  o v e r  1 5  y e a r s .  For  t h i s  s c e n a r i o  

t h e  a n n u a l  c a s h  f l o w  is b a r e l y  s u f f i c i e n t  t o  c o v e r  d e b t  r epay-  

ment f o r  b o t h  t h e  1 0 0  BPD m a n u f a c t u r e r  and  assembler.  F inan-  

c i a l  i n s t i t u t i o n s  would n o t  be v e r y  l i k e l y  t o  g r a n t  f i n a n c i n g  

o f  t h e  c o n t r o l  e q u i p m e n t  unde r  t h e s e  c o n d i t i o n s ,  a n d  t h e  p l a n t  

would h a v e  t o  look e l s e w h e r e  s u c h  a s  ttle S m a l l  B u s i n e s s  Admin- 

i s t r a t i o n  f o r  f i n a n c i n g .  

*Desc r ibed  h e r e  a s  w i t h o u t  any  c o s t  p a s s - t h r o u g h .  
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Table 8.64 

FINANCIAL CAPABILITY ANALYSIS 

OF SMALL LEAD-ACID BATTERY PLANTS 

ASSUMING NO COST PASS-THROUGH 

(In Thousand of Dollars) 

Type of Plant Reconstructed/Modified 
Type of Formation Wet and Dry 
Type of Control Sulfuric Acid Mist and NSPS Lead 

Manufacturing Assembling 
100 BPD 250 BPD 100 BPD 250 EJPD 

EBIT After Control $ 53.8 $160.1 $ 30.9 $108.1 

Depreciation After 
Cont roll $19.3 24.6 13.2 16.2 

Annual Cash Flow 73.1 184.7 44.1 124.3 

Total Assets with New 
Investment $352.6 $465.9 $207.7 $271.9 

Debt Obligations Before 
Control 221 .o 296.6 126.4 158.6 

Existing Debt2 132.4 169.3 81.3 103.6 

New Equipment Debt3 88.6 127.3 45.1 55.0 

Annual Debt Repayment4 

Existing Debt 26.6 39.7 15.6 23.3 

New Equipment Debt 13.7 17.7 6.7 9.2 

Control Equipment Debt 18.3 23.4 17.6 22.7 

Total Annual Debt 
Repayment 58.6 80.8 39.9 55.2 

2.3 - 1.1 - 2.3 - 1.2 Debt Coverage5 - 

lBuilding at -025; equipment at .066; OSHA, SIP and new 

2At 50% of total assets before new investment, same as Table 

3At 100% financing. 
4CRF,= 0.16275 for existing debt; = 0.132 for new equipment 

5Annual cash flow/total annual debt repayment. 

control equipment at .066. 

8.54. 

and control equipment debt. 
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Debt c o v e r a y e  f o r  r e c o n s t r u c t e d / m o d i f i e d  w e t  f o r m a t i o n  

p l a n t s  is  improved when NSPS l e a d  c o n t r o l s  a r e  c o n s i d e r e d  a l o n e  

( T a b l e  8 . 6 5 ) .  N e v e r t h e l e s s ,  b o t h  t h e  1 0 0  BPD m a n u f a c t u r e r  and  

aa3s , , ,vIs ,  - ^ - - -  l.7 - -  .... ,;11 s t i l l  be l l n l i k p l v  t n  f i n a n c e  t h e  new p r o c e s s  and  -..- - - 1 

c o n t r o l  e q u i p m e n t .  

No f i n a n c i a l  c a p a b i l i t y  a n a l y s i s  was p e r f o r m e d  f o r  s u l -  

f u r i c  a c i d  m i s t  c o n t r o l s  a l o n e  w i t h  p a r t i a l  c o s t  p a s s - t h r o u g h  

b e c a u s e  i n  t h e  worst c a s e  s i t u a t i o n  ( a s  d e p i c t e d  i n  T a b l e  8 . 6 3 )  

t h e  c a s h  f l o w  was s u f f i c i e n t  t o  s u p p o r t  d e b t  r epaymen t .  The 

a n a l y s i s  p e r f o r m e d  f o r  s u l f u r i c  a c i d  n i i s t  and  NSPS l e a d  con- 

t r o l s  t o g e t h e r  ( T a b l e  8 .66 )  and  NSPS l e a d  c o n t r o l s  a l o n e  ( T a b l e  

8 . 6 7 )  w i t h  p a r t i a l  c o s t  p a s s - t h r o u g h  shows t h a t  b o t h  t h e  1 0 0  

B P D  m a n u f a c t u r e r  and  a s s e m b l e r  would s t i l l  h a v e  a d i f f i c u l t  

time i n  o b t a i n i n g  f i n a n c i n g  b a s e d  o n  c o n s i d e r a t i o n  o f  d e b t  

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

I n  t h e  " w o r s t  case"  s i t u a t i o n ,  s u l f u r i c  a c i d  m i s t  c o n t r o l  

e q u i p m e n t  f i n a n c i n g  s h o u l d  be  p o s s i b l e  f o r  a l l  e x i s t i n g  p l a n t s ,  

e v e n  i f  a l l  t h e  c o n t r o l  c o s t  m u s t  b e  a b s o r b e d .  The 250 BPI) 

p l a n t s  s h o u l d  be  a b l e  e v e n  i n  t h e  w o r s t  c a s e  s i t u a t i o n  t o  

o b t a i n  f i n a n c i n g  f rom f i n a n c i a l  i n s t i t u t i o n s .  T h e i r  d e b t  

c o v e r a g e  i s  s u f f i c i e n t  t o  a l l o w  institutions t o  grant finan- 

c i n g .  

T h e  1 0 0  BPD p l a n t s  a r e  n o t  l i k e l y  t o  be  a b l e  t o  o b t a i n  

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

p a s s - t h r o u g h  o f  $ .574  p e r  b a t t e r y  f i n a n c i n g  s h o u l d  s t i l l  

p r o v e  d i f f i c u l t ,  p a r t i c u l a r l y  so  f o r  t h e  p l a n t s  i n c u r r i n g  
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' T a b l e  8 . 6 5  

FINANCIAL C A P A B I L I T Y  ANALYSIS 

OF SMALL LEAD-ACID BATTERY PLANTS 

ASSUMING NO COST PASS-THROUGH 

( I n  T h o u s a n d  o f  D o l l a r s )  

T V D e  of  P l a n t  R e c o n s t r u c t e d / M o d i f  i e d  
~ _ _  ~~ ... 

T y p e  o f  F o r m a t i o n  Cv'e t 
T y p e  o f  C o n t r o l  NSPS Lead  

M a n u f a c t u r i n g  Assembling 
1 0 0  BPD 2 5 0  BPD 1 0 0  BPD 2 5 0  BPD 

E B I T  A f t e r  C o n t r o l  

De p r  ec i a t  i o 11 A f t e  r 
C o n t r o l l  

A n n u a l  C a s h  F l o w  

T o t a l  A s s e t s  w i t h  N e w  
I n v e s t m e n t  

D e b t  O b l i g a t i o n s  B e f o r e  
C o n t r o l  

E x i s t i n g  D e b t 2  

N e w  E q u i p m e n t  D e b t 3  

A n n u a l  D e b t  R e p a y m e n t 4  

E x i s t i n g  D e b t  

N e w  E q u i p m e n t  D e b t  

C o n t r o l  E q u i p m e n t  D e b t  

T o t a l  A n n u a l  D e b t  
R e p a y m e n t  

D e b t  C o v e r a g e 5  

$ 5 9 . 9  $ 1 7 5 . 4  $ 3 7 . 2  $ 1 2 0 . 8  

$ 1 7 . 4  2 1 . 3  1 1 . 2  1 3 . 1  

7 7 . 3  1 9 6 . 7  4 8 . 4  1 3 3 . 9  - 

$332 .0  $ 4 6 9 . 9  $ 1 8 9 . 7  $ 2 6 5 . 5  

2 1 3 . 2  2 8 8 . 6  1 0 9 . 9  1 5 1 . 9  

1 3 9 . 6  1 8 1 . 3  7 9 . 8  1 1 3 . 6  

7 3 . 6  1 0 7 . 3  3 0 . 1  3 8 . 3  

28 .3  4 1 . 4  1 6 . 9  25 .0  

11.5 1 8 . 5  4 .6  6 . 3  

1 6 . 3  1 9 . 4  1 5 . 2  18 .0  - 

56.1 7 9 . 3  36 .7  4 9 . 3  

2 .7  - 1 . 3  - 2 .5  - 1.4 - 

l B u i l d i n g  a t  . 3 2 5 ;  e q u i p m e n t  a t  .056;  OSHA,  S I P  a n d  new 

2At  5 0 %  o f  t o t a l  a s s e t s  b e f o r e  c o n t r o l ,  same a s  T a b l e  

3At  1 0 0 %  f i n a n c i n g .  
4CHF = 0 . 1 6 2 7 5  f o r  e x i s t i n g  d e b t ;  = 0.132 f o r  n e w  e q u i p i f i e n t  

5 A n n u a l  c a s h  f l o w / t o t a l  a n n u a l  d e b t  r e p a y m e n t .  

c o n t r o l  e q u i p m e n t  a t  .C66.  

8 . 5 5 .  

a n d  c o n t r o l  e q u i p m e n t  d e b t .  
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Table 8.66 

FINANCIAL CAPABILITY ANALYSIS 

OF SMALL LEAD-ACID BATTERY PLANTS - 

WITH PARTIAL COST PASS-THROUGH1 

(In Thousand of Dollars) 

Type of  Plant 
Type of Formation 
Type of Control 

EBIT After Control 

Depreciation After 
Control2 

Annual Cash Flow 

Total Assets with New 
Investment 

Debt Obligations Before 
Control 

Existing Debt3 

New Equipment Debt4 

Annual Debt Repayment5 

Existing Debt 

New Equipment Debt 

Control Equipment Debt 

Total Annual Debt 
Repayment 

Debt Coverage6 

Reconstructed/Modified 
Wet and Dry 
Sulfuric Acid and NSPS Lead 

Manufacturing 
100 BPD 250 bPD 

$ 65.3 $189.8 

$19.3 24.6 

85.6 214.4 

$352.6 $465.9 

220.4 296.6 

131.8 169.3 

88.6 127.3 

26.6 39.7 

13.7 17.7 

18.3 23.4 - 

58.6 80 . O  

2.7 - 1.5 - 

Assembling 
100 BPD 250 BPD 

$ 41.9 $136.8 

13.2 16.2 

55.1 153.0 

$207.7 $271.9 

126.5 159.3 

81.3 103.6 

45.1 55.7 

15.6 23.3 

6.7 9.2 

17.6 22.7 __ 

39.9 55.2 

2.8 

__ 

- 1.4 - 
lCost pass throuyh of $.574 per  battery. 
2Building at .025; equipment at .0613; OSHA, SIP and new 

3At 50% of total assets before control, same as Table 

4At 100% financing. 
5CRF = 0.16275 f o r  existing debt; = 0.132 for new equipment 

6Annual cash flow/total annual debt repayment. 

control equipment at .LCG. 

8.54. 

and control equipment debt. 
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T a b l e  6.67 

F I N A N C I A L  C A P A B I L I T Y  ANALYSIS 

OF SMALL L E A D - A C I D  BATTERY PLANTS 

WITH PARTIAL COST PASS- THROUGH^ 
( I n  Thousand o f  D o l l a r s )  

'l'ype o f  P l a n t  R e c o n s t r u c t e d / M o d i f i e d  
Type o f  F o r m a t i o n  Wet 
Type o f  C o n t r o l  NSPS Lead 

E B I T  A f t e r  C o n t r o l  

D e p r e c i a t i o n  Af t e r  
C o n t r o l 2  

Annual  Cash  Flow 

T o t a l  Assets w i t h  N e w  
I n v e s t m e n t  

Debt  O b l i g a t i o n s  B e f o r e  
C o n t r o l  

E x i s t i n g  Deb t3  

N e w  Equipment  D e b t 4  

Annual  Debt Repayment5 

E x i s t i n g  Deb t  

New Equipment  Debt  

C o n t r o l  Eyuipment  Debt  

T o t a l  Annua l  Debt  
Repayment 

Debt  Coverage6  

l c o s t  p a s s  t h r o u g h  of $ .574  

M a n u f a c t u r i n g  
100  BPD 250 BPD 

$ 71.4 $204.1 

$ 17 .4  21 .3  

88.8 223.4 - 

$332.0 $469.9 

213.2 288.6 

139.6 181.3 

73 .6  107.3 

28.3 4 1 . 4  

1 1 . 5  18.5 

1 6 . 3  19.4 - 

56.1  79 .3  

2.8 - 1.6 - 
p e r  b a t t e r y  . 

Assembl ing  
1 0 0  BPD 250 BPD 

$ 48.7 $149.5  

11 .2  13 .1  

59 .9  162 .6  

- 

$189.7 $265.5 

109.9 151.9 

79.8 113.6 

30.1 38.3 

16 .9  

4.6 

15 .2  

36.7 

1 .6  

2 B u i l d i n g  a t  . 0 2 5 ;  e q u i p m e n t  a t  .CIG6; OSHA, S I P  and  new 

3 A t  50% o f  t o t a l  a s s e t s  b e f o r e  c o n t r o l ,  same a s  T a b l e  

4 A t  1 0 0 %  f i n a n c i n g .  
5CRF = 0.16275 f o r  e x i s t i n g  d e b t ;  = 0 .132  f o r  new e q u i p m e n t  

G ~ n n u a l  c a s h  f l o w / t o t a l  a n n u a l  d e b t  r epaymen t .  

c o n t r o l  e q u i p m e n t  a t  .066. 

8.55. 

and c o n t r o l  e q u i p m e n t  d e b t .  
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both sulfuric acid mist and lead NSPS control costs. In 

the latter case it is likely that the wet/dry forming plant 

may consider discontinuing dry formation as this would en- 

hance debt coverage and possible ability to finance the lead 

control equipment. 

The preceding analysis was based on an operating rate 

of 8 0  percent. If conditions for individual 100 BPD plants 

should allow them to operate closer to capacity, their debt 

coverage would be improved, though not substantially. 

For both sulfuric acid mist and lead control together 

o r  lead control alone, obtaining financing is still proble- 

matic for the 100 BPD plant. 

8.4.4.7 Compliance Testing Costs 

Sulfuric acid mist and lead particulate compliance test- 

ing costs for manufacturers and assemblers are shown in Table 

8.68. Tables 8.69 to 8.76 show the ROI impact and financing 

capability for existing and reconstructed/ modified plants when 

compliance testing cost is considered in addition to the equip- 

ment control cost. 

The testing costs were assumed to be 100 percent financed 

at 10 percent interest over  7 years. The CRF of . 2 0 5 4 1  was then 

applied to determine the annualized cost for testing. This cost 

was applied to the ROI and financial capability tables exclusive 

of testing costs. 

As can be seen in the Summary table in section 8.4.4.9, 

testing costs agqravate ttie impacts facing all size plants. 
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The 100 BPD manufacturers and assemblers facing both sulfuric 

acid mist and NSPS lead control o r  NSPS lead control alone 

experience an even lower ROI. Their ability to finance 

control equipment and testing costs together is further 

deteriorated. 

Table 8.68 

COMPLIANCE TESTING ANNUP.LIZED COSTS 

SMALL PLANTS 

Plant Description Testing Costs1 

Sulfuric Acid Mist 

(Wet/Dry Existing) 

Manufacturing 
Assembling 

Sulfuric Acid Mist 
and NSPS Lead 

(Wet/Dry Reconstructed) 

Manufacturing 
As >em b 1 i ng 

NSPS Lead 

(Wet Reconstructed ) 

Manufacturing 
Assembling 

$11,500 
$11,500 

$23,500 
$17,500 

$13,500 
$ 7,500 

lcosts are independent of plant size but depend on 
emission being tested and number of stacks tested. 
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T a b l e  8 .69  

RETURN ON INVESTNEN'I' IMPACT 

SMALL L E A D - A C I D  BATTERY PLANTS 

COST PASS-THROUGH 

TESTING COST I N C L U D E D  

( I n  Thousand o f  D o l l a r s  

Type o f  P l a n t  Ex i s t i n g  
Type o f  F o r m a t i o n  Wet and Dry  
Type of C o n t r o l  S u l f u r i c  A c  

E a r n i n g s  E e f o r e  Tax 

T o t a l  Asse ts  

R O I  B e f o r e  C o n t r o l  

T o t a l  A n n u a l i z e d  C o n t r o l  
c o s t  

C o n t r o l  C o s t  Pe r  B a t t e r y '  

Cos t  P a s s  Through  

d Mist 

M a n u f a c t u r i n g  Assembl ing  
1 0 0  BPD 250 BPD 100 BPD 250 BPI) 

$ 69.6 $181.5 

$264.0 $338.6 

26.4% 53.6% 

$ 1 1 . 4  $ 17.1  

$ .57 $ .34 

$ .26 S .26 

E a r n i n g s  B e f o r e  Tax and  
A f t e r  C o n t r o l 2  $ 63.4 $177.5 

T o t a l  Asse ts  A f t e r  C o n t r o l  $278.4 $368.6 

ROI A f t e r  C o n t r o l  22.7% 4 8 . 1 %  __ 

1 A t  80% o p e r a t i n g  r a t e .  

2 A f t e r  c o n t r o l  c o s t  and  t e s t i n g  c o s t  a b s o r b e d  a n  
d e p r e c i a t i o n  s u b t r a c t e d .  

$ 52.6 $134.5  

$162.6 $213.6 

32.3% 63.0% 

$ 1 1 . 4  $ 17 .1  

$ :57 s .34 

$ :26 $ .26 

$ 46.4 $130.5  

$177.0 $243.6 

26.26 53.6% - 

e q u i  prner 
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'Table 6 .70  

R E T U R N  ON INVESTMENT IMPACT 

SMALL LEAD-ACID BATTERY PLANTS 

COST PASS-THROUGH 

TESTING COST I N C L U D E D  

( I n  Thousand o f  D o l l a r s )  

Type o f  P 1  
Type o f  Fo 
Type o f  Co 

E a r n i n g s  B e f o r e  T a x  

T o t a l  Assets  

R O I  B e f o r e  C o n t r o l  

n t  R e c o n s t r u c t e d / M  d i f i e d  
= t i o n  Wet and  Dry 
t r o l  S u l f u r i c  Ac id  M i s t  and  NSPS Lead - 

M a n u f a c t u r i n g  Assembl ing  
1 0 0  B P D  250 BPD 1 0 0  BPD 250 BPD 

$ 69.6 $161.5 $ 52.6 $134.5 

$352.6 $465.9 $207.7 $271.9 

1 9 . 8 %  - 39.0% 25.3% - 49.5% 

T o t a l  A n n u a l i z e d  C o n t r o l  
c o s t  $ 46.6 $ 54.6 $ 43.8 $ 51.7 

C o n t r o l  C o s t  Per  B a t t e r y 1  $ 2.33 $ 1 . 0 9  $ 2.19 $ 1 .03  

C o s t  P a s s  Through $ .574  $ .574 $ .574 $ .574 

E a r n i n g s  B e f o r e  T a x  a n d  
A f t e r  C o n t r o l 2  $ 28.6 $147.2 $ 1 7 . 3  $107.8 

T o t a l  A s s e t s  A f t e r  C o n t r o l  $474.0 $609.9 $324 .1  $409.9 

R O I  A f t e r  C o n t r o l  6.0% 24.1% 5.3% - 26.3% 

1 A t  80% o p e r a t i n g  r a t e .  

2 A f t e r  c o n t r o l  c o s t  and  t e s t i n g  c o s t  a b s o r b e d  and  e q u i p m e n t  
d e p r e c i a t i o n  s u b t r a c t e d  . 



T a b l e  8 .71  

RETURN ON INVESTMENT IMPACT 

SMALL LEAD-ACID BATTERY PLANTS 

COST PASS-THROUGH 

TESTING COST I N C L U D E D  

( I n  Thousand o f  D o l l a r s )  

Type  o f  P l a n t  Recons t r u c t e d / M o d i  f i e d  
Type o f  F o r m a t i o n  Wet 
Type  o f  C o n t r o l  NSPS Lead 

M a n u f a c t u r i n g  
1 0 0  BPD 250 BPD 

Assembl ing  
1 0 0  B P D  250 BPD 

E a r n i n g s  B e f o r e  Tax $ 69.6 

T o t a l  A s s e t s  w i t h  
N e w  I n v e s t i n e n t s  $332.0 

ROI B e f o r e  C o n t r o l  21.0% 

T o t a l  A n n u a l i z e d  C o n t r o l  
c o s t  $ 35.6 

C o n t r o l  C o s t  Pe r  B a t t e r y 1  $ 1.78 

C o s t  P a s s  Through  $-- -574  

E a r n i n g s  B e f o r e  Tax  a n d  
A f t e r  C o n t r o l 2  $ 40.6 

T o t a l  Asse ts  A f t e r  C o i l t r o l  $439.0  

R O I  A f t e r  C o n t r o l  9 . 2 %  

l A t  8 0 %  o p e r a t i n g  r a t e .  

$181.5 

$469.9  

38.6% 

$ 37.4 

$ .75 

$ .574 

$165.5 

$583 - 9  

28.3% 

/ 

$ 52.6 $134.5 

$189.7 $265.5 

27.7% __ 50.7% 

$ 32.7 $ 34.5 

$ 1.64  $ .69 

$ .574 $ ,574  

$ 29.3  $126.1  

$201.7 $313.5 

10 .0% 33.7% 

2 A f t e r  c o n t r o l  c o s t  and  t e s t i n g  c o s t  a b s o r b e d  and  e q u i p m e n t  
d e p r e c i a t i o n  s u b t r a c t e d .  
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T a b l e  8 .72  

FINANCIAL C A P A B I L I T Y  A N A L Y S I S  

OF SMALL LEAD-ACID BATTERY PLANTS 

KOHST CASE  SITUATION^ 
TESTING COST I N C L U D E D  

( I n  T h o u s a n d  o f  D o l l a r s )  

Type  o f  P l a n t  E x i s t i n g  
Type  o f  F o r m a t i o n  Wet a n d  C r y  
Ty1.e o f  C o n t r o l  S u l f u r i c  Ac id  M i s t  

E B I T  A f t e r  C o n t r o l  

D e p r e c i a t i o n  A f t e r  
C o n t r o l 2  

Annua l  C a s h  F l o w  

T o t a l  Assets 

Deb t  O b l i  a t i o n s  B e f o r e  
C o n t r o l  3 

Annua l  D e b t  Repaymen t4  

E x i s t i n g  D e b t  

C o n t r o l  E q u i p m e n t  D e b t  

T o t a l  A n n u a l  Debt 
Repayment  

Debt  C o v e r a g e 5  

Manuf a c  t u r  incj 
1 0 0  BPD 250  BPD 

$ 69.7 $177.8  

$8.1 13.5 

77 .8  1 9 1 . 3  - 

$264.0  $338.6  

132.4 169.3 

26.4 39.7 

a .7 - 5.3 

31.7 48.4 

4.0 - 2.5 - 

A s s e m b l i n g  
2 5 0  BPD 1 0 0  BPD 

$ 49.1 $126.8  

5.5 9.9 

54.6 136.7  

$162.6 $213.6 

81.3 1 0 3 . 6  

23.5 23.3 

5.1 8.5 

28.6 31 .8  

1.9 4.3 - 

l A s s u m i n g  n o  cos t  p a s s - t h r o u g h .  
2 B u i l d i n g  a t  .rt25; e q u i p m e n t  a t  . ' , G 6 ;  OSHA, S I P  a n d  new 

3 A t  5 0 %  o f  t o t a l  a s s e t s  b e f o r e  c o n t r o l ,  saine a s  ' i 'dble  

4CKF = 0 . 1 6 2 7 5  f o r  e x i s t i n y  d e b t ;  = 0 . 1 3 2  f o r  c o n t r o l  

5Annua l  cast! f l o w / t o t a l  a n n u a l  d e b t  re i ;ayment .  

c o n t r o l  e q u i p m e n t  a t  .066.  

8.55. 

e q u i p m e n t  d e b t .  



' idole 8 - 7 3  

FINANCIAL CAPAbILITY ANALYSIS 

OF SNALL L C A D - A C I G  bATTERY PLANTS 

iuORST CASE S I T U A r I O N 1  

TZS'I'ING COST I N C L U D E D  

( I n  T h o u s a n d  o f  D o l l a r s )  

- -- 

T y p e  o f  P l a n t  
T y p e  o f  F o r m a t i o n  
T y p e  o f  C o n t r o l  

E B I T  A f t e r  C o n t r o l  

D e p r e c i a t i o n  A f t e r  
C o n t r o l 2  

A n n u a l  C a s h  Flow 

T o t a l  Assets  w i t h  N e w  
I n v e s t m e n t  

Debt O b l i g a t i o n s  Before  
C o n t r o l  

E x i s t i n g  D e b t 3  

N e w  E q u i p m e n t  D e b t 4  

A n n u a l  Debt Repayment5  

E x i s t i n g  D e b t  

N e w  E q u i p m e n t  Debt 

C o n t r o l  E q u i p m e n t  D e b t  

T o t a l  A n n u a l  Debt 
Repayment  

. D e b t  C o v e r a g e 6  

H e c o n s t r u c t e d / M o d i f i e d  
Wet a n d  D r y  
S u l f u r i c  Acid  Mist a n d  NSPS Lead 

M a n u f a c t u r i n g  
1 0 0  BPD 250 BPD 

S 50.5 $156.8 

$19.3 24.6 

6 9 . a  181 .4  - 
$352.6  $465.9 

220.4 296.6 

131.8 169.3  

86.6 1 2 7 . 3  

26.6 39.7 

1 3 . 7  1 7 . 7  

24.4 30 .5  

64.7 87 .9  

2 .1  - 1.1 

A s s e m b l i n g  
250  BPD 1 0 0  BPD 

$ 28.5 

13 .2  

41.7 

$207.7  

126 .4  

8 1 . 3  

4 5 . 1  

1 5 . 6  

6 . 7  

22.0 

4 4 . 3  

0.9 

- 

- 
1Assuriiing n o  c o s t  p a s s - t h r o u y h .  
2 B u i l d i n g  a t  . 0 2 5 ;  e q u i p m e n t  a t  .()!>ti; OSt!,4, S I P  and  new 

3At 50% o f  t o t a l  a s s e t s  b e f o r e  c o n t r o l ,  same a s  T a b l e  

4 A t  1 0 0 %  f i n a n c i n g .  
5C11F = 0 . 1 6 2 7 5  f o r  e x i s t i n g  d e b t ;  = 0.132 f o r  new e q u i p m e n t  

S A n n u a l  c a s h  f l o w / t o t a l  a n n u a l  d e b t  r e p a y m e n t .  

c o n t r o l  e q u i p m e n t  a t  .CG6. 

8 . 5 5 .  

a n d  c o n t r o l  e q u i p r n e n t  d e b t .  
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$105.7 

1 6 . 2  

121 .9  

$271.9  

158.6 

103 .6  

55.0 

23.3 

9 . 2  

27 -8  - 

60.3  

2 . 0  - 
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Table 8.74 

FINANCIAL CAPABILITY ANALYSIS 

OF SMALL LEAD-ACID BATTLRY PLANTS 

LVORST CASE SITUATION1 

TESTING COST INCLUDED 

(In Thousand of Dollars) 

Type of Plant Reconstructed/Modified 
Type of E'orination Wet 
Type of Control NSPS Lead 

EBIT After Control 

Depreciation After 
Control2 

Annual Cash Flow 

Total Assets with New 
Investment 

Debt Obligations Before 
Control 

Existing Debt3 

New Equipment Debt4 

Annual Debt ~epayment5 

Existing Debt 

New Equipment Debt 

Control Equipment Debt 

Total Annual Debt 
Repayment 

' $  Debt Coverage6 

Manufacturing 
100 BPD 250 BPD 

$ 58.0 $173.5 

$17.4 21.3 - 
75.4 194.8 

$332.0 $469.9 

213.2 288.6 

139.6 181.3 

73.6 107.3 

28.3 41.4 

11.5 18.5 

24.4 30.5 

64.2 90.4 

2.2 - 1.2 

Assembling 
100 BPD 250 BPD 

$ 36.2 

11.2 

47.4 - 

$189.7 

109.9 

79.8 

30.1 

16.9 

4.6 

22.0 - 

43.5 

1.1 

t/ 1Assuming no cost pass-through. 
2Building at .025; equipment at . O G G ;  OSHA, SIP and new 

3At 50% of total assets before control, same as Table 

4At 100% financing. 

control equipment at .066. 

a.55. 

l 5 C W  = 0.16275 for existing debt; = 0.132 for new equipment 

GAnnual cash flow/total annual debt repayment. 
and control equipment debt. 
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$119.8 

13.1 

132.9 

$265.5 

151.9 

113.6 

38.3 

25.0 

6.3 

27.8 - 

59.1 

2.2 - 



T a b l e  8 . 7 5  

FINANCIAL CAPABILITY ANALYSIS 

OF SMALL LEAD-ACID BATTERY PLANTS 

WIT11 PARTIAL COST PASS-THROUGH1 

'I'cSTi-NG cyJ,. ii.iCLiiDED 

( I n  T h o u s a n d  o f  D o l l a r s )  

T y p e  o f  P l a n t  
T y p e  o f  F o r m a t i o n  
T y p e  o f  C o n t r o l  

EBIT  A f t e r  C o n t r o l  

D e p r e c i a t i o n  After  
C o n t r o l 2  

A n n u a l  C a s h  Flow 

T o t a l  Assets w i t h  N e w  
I n v e s t m e n t  

D e b t  o b l i g a t i o n s  B e f o r e  
C o n t r o l  

E x i s t i n g  D e b t 3  

N e w  E q u i p m e n t  D e b t 4  

A n n u a l  Debt Repayment5  

E x i s t i n g  D e b t  

New E q u i p m e n t  D e b t  

C o n t r o l  E q u i p m e n t  D e b t  

T o t a l  A n n u a l  D e b t  
R e p a y m e n t  

D e b t  C o v e r a g e G  

R e c o n s t r u c t e d / M o d i f i e d  
Wet a n d  D r y  
S u l f u r i c  Acid  M i s t  a n d  NSPS Lead 

M a n u f a c t u r i n g  
1 0 0  BPD 250 BPD 

$ 62.0  $186.5  

$19.3 
81.3 

$352.6 

220.4 

1 3 1 . 9  

88.6 

26.6 

1 3 . 7  

24.4 

64 .7  

1 . 3  

24.6 

2 1 1 . 1  

$465.9 

296.6 

1 6 9 . 3  

1 2 7 . 3  

39.6 

1 7 . 7  

3 0 . 5  

8 7 . 8  

2.4 - 

A s s e m b l i n g  
1 0 0  BPD 250 BPD 

$ 39.5  

1 3 . 2  

52.7 

$207.7 

126 .4  

8 1 . 3  

45.1 

15.G 

5.7 

22.0 

4 4 . 3  

1 . 2  - 
l C o s t  p a s s  t h r o u g h  o f  $ . 5 7 4  p e r  b a t t e r y .  
2 B u i l d i n g  a t  . 0 2 5 ;  e q u i p m e n t  a t  .F66; O S H A ,  S I P  a n d  new 

3At 50% o f  t o t a l  a s s e t s  b e f o r e  c o n t r o l ,  same a s  T a b l e  

4 A t  1 0 0 %  f i n a n c i n g .  
~ C R F  = 0 . 1 6 2 7 5  f o r  e x i s t i n g  d e b t ;  = 0 . 1 3 2  f o r  new e q u i p m e n t  

f i A n n u a l  c a s h  f l o i ; / t o t a l  a n n u a l  d e b t  r e p a y m e n t .  

c o n t r o l  e q u i p m e n t  a t  , 0 6 6 .  

6 . 5 5 .  

a n d  c o n t r o l  e q u i p m e n t  d e b t .  
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$134.4 

16 .2  

150.6 

$271.9 

1 5 9 . 3  

103 .6  

55.7 

23 .3  

9 .2  

27.8 

6 0 . 3  

2 .5  



EBIT After 

Depreciati 
Control2 

Table 8.76 

FINANCIAL CAPABILITY ANALYSIS 

OF SMALL LEAD-ACID BATTERY PLANTS 

WITH PARTIAL COST PASS-THROUGH1 

TESTING COST INCLUDED 

(In Thousand of Dollars) 

Type of Plant Heconstructed/Modif ied 
Type of Formation Wet 
Type of Control NSPS Lead 

Control 

n After 

Annual Cash Flow 

Total Assets with New 
Investment 

Debt Obligations Before 
Control 

Existing Debt3 

New Equipment Debt4 

Annual Debt Repayment5 

Existing Debt 

New Equipment Debt 

Control Equipment Debt 

Total Annual Debt 
Repayment 

Debt Coverage6 

Manufacturing 
100 BPD 250 BPD 

$ 69.5 $202.2 

$17.4 21.3 

86.9 223.5 

$332.0 $469.9 

213.2 288.6 

139.6 181.3 

73.6 107.3 

28.3 41.4 

11.5 18.5 

19.6 23.2 

59.4 83.1 

2.7 - 1.5 - 

Assembling 
100 BPD 250 BPD 

$ 47.7 

11.2 

58.9 

$189.7 

109.9 

79.8 

30.1 

16.9 

4.6 

17.0 

38.5 

1.5 - 
lCost pass through of $.574 per battery. 
2Building at .025; equipment at .066; OSHA, SIP and new 

3At 50% of total assets before control, same'as Table 
control equipment at .066. 

8.55. 
4At 100% financing. 

$148.5 

13.1 

161.6 

$265.5 

151.9 

113.6 

38.3 

25.0 

6.3 

20.1 

51.4 

3.1 

5CRF = 0.16275 fo; existing debt; = 0.132 for new equipment 

6Annual cash flow/total annual debt repayment. . 

and control equipment debt. 
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8.4.4.8 Other Cost Considerations 

Not considered in the previous analysis were solid waste costs, 

water pollution costs and costs associated with meeting the recently 

established Occupational Sa.fety a n d  Health Administration's (OSHA) 

50 pg/m3 lead-inair standard. 

in the future. 

All of these costs will have to be met 

Annual solid waste costs are given in Tables 8.45 and 8.46. 

Plants discharging wastewater to navigable waters will be subject to 

effluent limitations when these are promulgated. However, most 

plants are located in urban areas, and are probably discharging to 

municipal sewers. The majority of plants will, therefore, be subject 

to pretreatment standards. 

The pretreatment standard is expected to be the same as the BPT 

standard. Table 8.77 compares the control cost estimated to meet the 

BPT standards* (which should be similar to pretreatment costs) and 

the control cost required to meet the NSPS lead control standard. 

The pretreatment cost for assemblers would be the same as shown for 

manufacturers. As can be seen these costs approach and, in the case 

of the 250 BPD wet/dry plant, exceed the lead control costs. No cost 

estimate is available for meeting the 50 pg/m3 OSHA standard in the 

lead acid battery industry. 

When these anticipated costs are imposed on small plants the 

effects shown for the 100 BPD operator will be aggravated. 

*Costs for wet forming plants from Table 8.44. For wet/dry forming 
calculated from Table 8.44. 
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Plants larger than 100 BPD will begin to show the same decline 

of ROI to low levels and a similar decline in debt coverage 

ratios. 

Table 8.77 

COMPARISON OF CONTROL COSTS FOR PRETREATMENT AND NSPS LEAD 

ANNUALIZED CONTROL COSTS 

(In Thousands of Dollars) 

Wet Forming 
Manufacturing 

100 BPD 250 BPD 

Pretreatment $18.6 $30.6 

NSPS Lead 32.8 34.9 

(Reconstructed/ 
Modified plants) 

Wet/Dry Forming1 
Manufacturing 

100 BPD 250 BPD 

529.7 $48.8 

32.8 34.9 

1 Based on 80% of production wet, 20% dry. 

8.4.4.9 Conclusion 

Table 8.78 shows a summary of the economic impacts which 

were discussed in previous sections. As can be seen, existing 

wet/dry plants which have to meet sulfuric acid mist control 

should be able to meet the standard without incurring signifi- 

cant impacts. ROI* does not decrease drastically and their 

debt coverage remains adequate to obtain financing after 

control costs are incurred. 

*It should be reiterated here that these ROI figures in Table 
0.78 are high for reasons cited in section 8.4.4.3. 
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Table 8.78 

SUMMARY OF ECONOMIC IMPACTS 

ROI R O I  - 
Before After 

p l a n t  Descr ip t ion  Control  Control 

S u l f u r i c  Acid M i s t  
(Wet/Dry Exis t ing)  

Ivanufacturing 

100 BPD 
250 EPD 

Assembling 

100 BPD 
250 BPD 

S u l f u r i c  Acid Mist 
and NSPS Lead 

(Wet/Dry Reconstructed) 

Manufacturing 

100 BPD 
250 EPIj 

Assenbling 

100 6PD 
250 EPU 

NSPS Lead 
(Wet Reconstructed) 

Iwnufacturing 

100 BPD 
250 BPD 

Assembling 

100 BPG 
250 BPD 

26.4% 
53.5 

32.3 
62.9 

19.7 
39.0 

25.3 
49.5 

21.0 
30.6 

27.7 
5G.7 

23.6% 
48.8 

27.6 
54.6 

7.0 
25.0 

6.4 
27.2 

9.9 
20.7 

10.5 
34.1 

ROI 
AZ& 

Debt 
Coverage 
- 

Debt Af te r  - C o n t r o l  
- and Coverage Control 

Tes t ing  (After  Cont ro1) l  and Testing1 

22.7% 2.8 
48.1 4.3 

26.2 2.2 
53.6 4.9 

6.0 1.5 
24.1 2.7 

5.3 1.4 
26.3 2.8 

9.2 1.6 
28.3 2.8 

10.0 1.6 
33.7 3.3 

2.5 
4.0 

1.9 
4 . 3  

1.3 
2.4 

1.2 
2.5 

1.5 
2.7 

1.5 
3.1 

lh5t.h p r t i a l  c o s t  pass through except f o r  s u l f u r i c  ac id  mist 
c o n t r o l  a lone  where no c o s t  pass through is assumed. 
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Though R O I  d e c l i n e s  by 1 5  p e r c e n t a g e  p o i n t s  f o r  t h e  

250 BPD w e t / d r y  r e c o n s t r u c t e d  m a n u f a c t u r i n g  p l a n t s  and  23  

p e r c e n t a g e  p o i n t s  f o r  t h e  a s s e m b l i n g  p l a n t s  m e e t i n g  b o t h  

s u l f u r i c  a c i d  m i s t  c o n t r o l  and NSPS l e a d  c o n t r o l ,  t h e i r  R O I  

is s t i l l  s u f f i c i e n t l y  h i g h  ( e v e n  i f  t h e  c a l c u l a t e d  a s s e t  b a s e  

were d o u b l e d )  r e l a t i v e  t o  a l t e r n a t i v e  i n v e s t m e n t s  f o r  them 

t o  remain  i n  t h e  i n d u s t r y .  O b t a i n i n g  f i n a n c i n g  f o r  c o n t r o l  

equ ipmen t  and  t e s t i n g  c o s t s  s h o u l d  a l s o  p r o v e  p o s s i b l e  b a s e d  

on t h e i r  d e b t  c o v e r a g e  r a t i o .  The 1 0 0  BPD p l a n t  is  u n l i k e l y  

t o  be a b l e  t o  f i n a n c e  t h e  r e q u i r e d  c o n t r o l  e q u i p m e n t  a n d  may 

be  u n w i l l i n g  t o  r ema in  i n  t h e  i n d u s t r y  w i t h  t h e  d e p r e s s e d  HOI 

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

The 250  BPD wet  r e c o n s t r u c t e d  p l a n t s  who have  t o  meet 

o n l y  t h e  NSPS l e a d  c o n t r o l  s t a n d a r d  a r e  less  s e v e r e l y  i m p a c t e d  

t h a n  t h e  w e t / d r y  p l a n t s  i n  a l l  r e s p e c t s .  I n  o n l y  h a v i n g  t o  

meet NSPS l e a d  s t a n d a r d ,  t h e i r  R O I  and d e b t  c o v e r a g e  a r e  b o t h  

a d e q u a t e  and  h i g h e r  t h a n  t h e  w e t / d r y  p l a n t .  The 1 0 0  BPD wet  

p l a n t  would be i n  a s i t u a t i o n  a f t e r  c o n t r o l  where  he  may a l s o  

c o n s i d e r  l e a v i n g  t h e  i n d u s t r y .  k i t h  h i s  d e b t  c o v e r a g e  o f  1 .5  

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

A n o t h e r  f i n a n c i n g  p o s s i b i l i t y  f o r  t h e  1 0 0  BPD o p e r a t o r  

is t o  s e e k  f i n a n c i n g  t h r o u g h  t h e  SBA. Long-term, low i n t e r e s t  

l o a n s  f o r  c o n t r o l  e q u i p m e n t ,  which n a y  i n c l u d e  p r o c e s s  c h a n g e s  

a s  c o n t r o l  m e t h o d s ,  w i l l  e n a b l e  h i m  t o  s p r e a d  his a n n u a l  

c a p i t a l  c o s t  b u r d e n  o v e r  a l o n g e r  time s p a n .  
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I n  t h e  p r e c e d i n g  a n a l y s i s  i t  was assumed t h a t  a l l  a f f e c -  

t e d  f a c i l i t i e s ,  n a m e l y ,  c a s t i n g ,  p a s t i n g  and  the  3 - P  o p e r a t i o n ,  

would be r e p l a c e d  s i m u l t a n e o u s l y  s h o r t l y  a f t e r  t h e  p r o m u l g a t i o n  

o f  t h e  s t a n d a r d s ,  a n d ,  t h e r e f o r e ,  wouid d i i  iequiie iu'Sr"S con- 

I 

t r o l s  a t  t h e  same time. I t  is f e l t  t h a t  t h i s  is v e r y  u n l i k e l y  

t o  happen  i n  r e a l i t y .  

A number of r e a l i s t i c  a l t e r n a t i v e s  e x i s t  f o r  the  Sirla11 

o p e r a t o r  e v e n  a f t e r  t h e  p r o m u l g a t i o n  o f  l e a d  and  s u l f u r i c  a c i d  

m i s t  r e g u l a t i o n s .  The s m a l l  o p e r a t o r  c o u l d  c o n t i n u e  and  i s  

l i k e l y  t o  u t i l i z e  h i s  e x i s t i n g  p r o c e s s  e q u i p m e n t  w i t h o u t  sub -  

s t a n t i a l  r e c o n s t r u c t i o n  o r  r e p l a c e m e n t  up t o  a p o i n t  i n  t h e  

f u t u r e  when t h e  e q u i p m e n t  m a i n t e n a n c e  c o s t s  become p r o h i b i t i v e .  

A t  t h a t  time h i s  m a r k e t  p o s i t i o n  is l i k e l y  t o  d i c t a t e  h i s  s t r a -  

t e g y .  S h o u l d  h i s  b u s i n e s s  s a l e s  be  e x p a n d i n g  t h e  sma l l  p l a n t  

management c o u l d  t h e n  d e c i d e  t o  r e p l a c e  e a c h  a f f e c t e d  f a c i l i t y  

o v e r  a p e r i o d  o f  time. T h i s  s t r a t e g y  would i n s u r e  t h a t  t h e  

i n c u r r i n g  of c o n t r o l  c o s t s  would t a k e  p l a c e  o v e r  a p e r i o d  of  

time and  a t  h i s  own c o n v e n i e n c e  and  would m i t i g a t e  t h e  ROI 

a n d  c a s h  f l o w  p r o b l e m s  shown i n  p r e v i o u s  s e c t i o n s .  S h o u l d  h i s  

s a l e s  be c o n s t a n t  o r  d e c r e a s i n g  h e  c o u l d  d e c i d e  t o  d i s c o n t i n u e  

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

b u s i n e s s ,  o r  t o  becoaie a d i s t r i b u t o r  o f  l a r g e r  c o m p a n i e s  b a t t e r -  

i e s .  I n  c e r t a i n  ca ses  where  t h e  p l a n t  is i n  a s t r o n g e r  f i n a n -  

c i a l  p o s i t i o n  and  where  t h e  m a r k e t  i s  somewhat p r o t e c t e d  by 

t r a n s p o r t a t i o n  c o s t s  o r  p r o d u c t  s p e c i a l i z a t i o n ,  t h e  company may 

a t t e m p t  t o  expand  t o  s p r e a d  t h e  c o n t r o l  c o s t s  o v e r  a l a r g e r  

s a l e s  b a s e .  
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With e a c h  of  t h e  a l t e r n a t i v e s  l i s t e d  a b o v e ,  t h e  economic 

i m p a c t  o f  t h e  NSPS l e a d  s t a n d a r d  w i l l  be f e l t  g r a d u a l l y  o v e r  

a l o n g  p e r i o d  o f  time i n s t e a d  o f  i m m e d i a t e l y  a f t e r  t h e  promul- 

g a t i o n  o f  t h e  s t a n d a r d ,  and a l l  a t  o n c e ,  a s  d e p i c t e d  i n  t h e  

a n a l y s i s  a b o v e .  

As m e n t i o n e d  i n  S e c t i o n  8.4.4.5, t h e  w e t / d r y  p l a n t  h a s  

t h e  o p t i o n  of  d i s c o n t i n u i n g  d r y  f o r m a t i o n  t o  a v o i d  t h e  sul- 

f u r i c  a c i d  m i s t  c o n t r o l .  T h i s  c o s t  c a n n o t  be p o s t p o n e d ,  how- 

e v e r ,  b e c a u s e  i t  a p p l i e s  t o  e x i s t i n g  p l a n t s  a s  w e l l  a s  t o  new 

and r e c o n s t r u c t e d / m o d i f i e d  p l a n t s .  When p r e t r e a t m e n t  water  

p o l l u t i o n  c o n t r o l  costs a r e  a l s o  c o n s i d e r e d ,  t h e  i n c e n t i v e  

t o  d i s c o n t i n u e  d r y  p r o d u c t i o n  becomes e v e n  more p ronounced  

f o r  t h e  s m a l l  p l a n t .  

Thus ,  t h e  i m p a c t  o f  NSPS l e a d  and  s u l f u r i c  a c i d  m i s t  

r e g u l a t i o n s  is t o  g e n e r a l l y  f a v o r  a s t a t u s - q u o  i n  terms o f  

e x i s i t n g  p l a n t  e q u i p m e n t .  N e w  p l a n t s  a r e  n o t  e x p e c t e d  t o  

be b u i l t  w i t h  c a p a c i t i e s  o f  500 BPD o r  less ,  and  a n y  r e p l a c e -  

men t ,  r e c o n s t r u c t i o n  o r  m o d i f i c a t i o n  o f  a n  e x i s t i n g  p l a n t  c a n  

be s o  s t r u c t u r e d  a s  t o  m i n i m i z e  a o n e - t i m e ,  i m m e d i a t e ,  s i g n i -  

f i c a n t  economic  i m p a c t  p r o j e c t e d  i n  t h e  p r e c e d i n g  a n a l y s i s ,  

and t o  s p r e a d  i t  o u t  a t  t h e  d i s c r e t i o n  o f  t h e  p l a n t  management. 

T h e r e  is no d a t a  on t h e  s i z e  d i s t r i b u t i o n  o f  t h e  a p p r o x i -  

matelyi  9 1  small  p l a n t s .  Most a s s e m b l e r s ,  t h o u g h ,  would p r o b a b l y  

be i n  t h e  1 0 0  BPD a r e a  s o  t h a t  minimum e s t i m a t e  o f  t h e  number 

of sma l l  p l a n t s  which would be severely impacted i s  approximately 

3 0 .  
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9.0 RATIONALE FOR THE PROPOSED STANDARDS 

9.1 SELECTION OF SOURCE FOR CONTROL 

The l a r g e s t  s i n g l e  use o f  lead i n  t h e  Un i ted  States i s  i n  the  

manufacture o f  lead-acid,  o r  secondary, storage b a t t e r i e s .  There are 

approximately 190 lead-ac id  storage b a t t e r y  manufactur ing p lan ts  i n  the  

Uni ted States.’ 

i n d u s t r y  range from 3 t o  5 percent annua l ly  over the  nex t  5 years. 

P ro jec t i ons  o f  growth r a t e  i n  the  lead-ac id b a t t e r y  

F a c i l i t i e s  a t  lead-ac id  b a t t e r y  p l a n t s  emi t  lead-bear ing and non- 

lead-bear ing p a r t i c u l a t e s ,  and s u l f u r i c - a c i d  m is t .  

ac id  m i s t  have been determined t o  be h e a l t h  r e l a t e d  p o l l u t a n t s .  

lead emissions from the  i n d u s t r y  i n  1975 were est imated t o  be about 82 Mg 

(90 tons),  o r  about 0.4 percent o f  t h e  t o t a l  atmospheric l ead  emissions 

from s t a t i o n a r y  sources i n  the  Un i ted  States.  

p lan ts  a r e  l oca ted  near r e s i d e n t i a l  areas. Therefore, under t h e  prov is ions  

o f  Sect ion l l l ( b ) ( l ) ( A )  o f  the  Clean A i r  Act, as amended, the  Admin is t ra to r  

has inc luded t h e  lead-ac id b a t t e r y  i n d u s t r y  as an a i r  p o l l u t i o n  source 

category which may reasonably be a n t i c i p a t e d  t o  endanger p u b l i c  hea l th  

o r  we1 f a r e .  

9.2 SELECTION OF POLLUTANTS AND AFFECTED FACILITIES 

9.2.1 Se lec t i on  o f  P o l l u t a n t s  

Both lead and s u l f u r i c  

Tota l  

Most lead-ac id b a t t e r y  

Lead-acid b a t t e r y  p lan ts  emi t  both lead-bear ing and nonlead-bearing 

p a r t i c u l a t e  mat te r  f rom lead ox ide product ion,  g r i d  cast ing,  paste mix ing,  

lead  rec lamat ion and assembling f a c i l i t i e s .  As mentioned e a r l i e r ,  i t  has 
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been determined tha t  lead i s  a health re la ted  pol lutant .  

dispersion modeling was used t o  estimate maximum ambient concentrations 

of lead in the v i c in i ty  of lead-acid battery plants. 

study are  discussed i n  de t a i l  i n  Section 7.1.1.1. 

Atmospheric 

The r e su l t s  of t h i s  

The estimated annual 

ambient i i i ipdLu 0 1  cnn JUU U I , ~  - * A  ccnn uI-Y h d  u y y  nI=ntc r,U.,14 r n n f r n l l d  _I..I. I. . _ _  nnly tho extent 
3 required by exis t ing S ta t e  regulations a r e  4 ug/m and 8 ug/m3,  respectively.  

The National Ambient Air Quality Standard f o r  lead i s  1 .5  ug/m on a 

quarter ly  basis.  For t h i s  reason, and because most lead-acid bat tery 

plants  a r e  located near res ident ia l  areas ,  standards are  proposed fo r  

the lead f rac t ion  of the par t icu la te  emissions. 

emissions t o  the leve ls  of the proposed standards a t  affected 500 and 6500 

bpd plants  would r e s u l t  in the reduction of the average annual ambient 
3 impacts of lead emissions from these plants  t o  less  than 1 pg/m . 

3 

The reduction of lead 

Standards a re  not proposed fo r  the nonlead fract ion of par t icu la te  

emissions for  two reasons. F i r s t ,  such emissions a r e  s l i g h t .  Second, 

l imitat ion of the lead emissions wil l  a l so  reduce emissions of other 

par t icu la tes  . 
In addition t o  lead-bearing pa r t i cu la t e  matter, plants  using dry 

formation techniques emit su l fu r i c  acid mist. 

entrainment of su l fu r i c  acid in hydrogen bubbles which are  generated d u r i n g  

the formation process. 

cases.  Therefore, acid mist emissions from wet formation a re  small. Two 

l i t e r a t u r e  sources indicate  acid mist emission ra tes  from dry formation 

of 14  Kg (30 l b )  and 19 Kg (42 l b )  per 1000 

This mist r e s u l t s  from the 

Wet formation takes place i n  covered bat tery 

Because su l fur ic  acid mist has been determined to  be a health re la ted 

pol lutant ,  the  Administrator considered proposing standards fo r  the lead- 

acid battery manufacturing industry which would l imit  acid mist emissions 
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as  well as  lead emissions. If  the emission r a t e  measured by EPA fo r  dry . 
formation had been as  h i g h  a s  the r a t e s  presented in the l i t e r a t u r e ,  there 

may have been cause t o  propose acid mist standards.  However, EPA tests or 

dry formation a t  one plant indicate  t h a t  the  su l fu r i c  acid mist emission 

r a t e  from t h i s  f a c i l i t y  i s  only about 1.1 Kg per 1000 ba t t e r i e s  (see Section 

7.1.2) .  

t e s t s  indicate  t h a t  the maximum ambient impact of su l fu r i c  acid mist 

emissions from the dry formation process a t  a plant a s  large a s  6500 
3 ba t t e r i e s  per day would be l e s s  than 1 vg/m . Therefore, standards for  

ac id  mist a re  not being proposed a t  t h i s  time. 

Dispersion modeling s tudies  based the r e s u l t s  of EPA emission 

EPA i s  required t o  review new source performance standards a t  l e a s t  

every four years ,  and,  i f  appropriate,  rev ise  them. 

performance standards f o r  lead-acid bat tery manufacture may be revised 

in  the fu ture  t o  include standards l imit ing sulfuric ac id  mist emissions. 

9 .2 .2  Appl icabi 1 i t y  

T h u s ,  new source 

The proposed standards of performance would apply t o  f a c i l i t i e s  a t  any 

lead-acid bat tery plant  t h a t  has a production capacity greater t h a n  o r  equal 

t o  500 bpd. 

the proposed standards f o r  several reasons. F i r s t ,  projections of the 

ecoromic impact of standards on exis t ing small plants (100 and 250 bpd)  

undergoing reconstruction or  modification indicated t h a t  standards would 

have a severe negative impact on such plants .  

percent of the lead-acid bat tery plants i n  the United S ta tes  produce fewer 

t h a n  500 bpd,  these plants account for only a b o u t  2 percent of t o t a l  lead- 

acid bat tery production. Final ly ,  industry representatives do not  forecast  

construction o r  expansion of small plants .  

Plants with capac i t ies  smaller than 500 bpd are  exempted from 

Also, although almost 50 

In f a c t  there has been a trend 
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i n  recent years of small plants closing due t o  unprofi tabi l i ty .  

demand fo r  ba t t e r i e s  i n  the  future i s  expected t o  be accommodated by 

Increased 
I 
I 
I 

I expansion of exis t ing plants producing over 2000 bpd.  

9.2.3 Selection of Affected F a c i l i t i e s  
1 

Processes selected as affected f a c i l i t i e s  a r e  g r i d  cast ing,  lead 

oxide production, paste m i x i n g ,  three-process operation, lead reclamation, 

and other  lead-emit t ing operations.  

several machines or production l i n e s  which perform the same function and 

which a re  located i n  the  same area and ducted t o  the same control device. 

Therefore, fo r  each of t he  processes mentioned above, t h e  affected 

f a c i l i t y  i s  the e n t i r e  operation. 

9.2.2.1 Grid Casting-- 

These processes of ten consis t  of  

The  g r i d  cast ing operation includes g r i d  cast ing furnaces, which 

melt t he  l ead ,  and gr id  casting machine which  cast  t he  l iquid metal i n t o  

g r ids .  

low, most g r i d  casting work areas must be vent i la ted t o  comply w i t h  the  

in-plant OSHA lead concentration standard o f  50 pg/m . 
the  present study detected uncontrolled lead emissions of  approximately 

0.4 kg (0.9 l b )  per 1000 ba t t e r i e s .  

overall plant uncontrolled lead emissions of 12.6 kg (27.7 l b )  per 1000 

ba t t e r i e s  (including lead  reclamation and lead oxide production). 

Therefore, g r id  casting i s  designated an affected f a c i l i t y .  

9.2.2.2 Lead Oxide Manufacturing-- 

Although emissions from t h e  g r i d  casting operations a r e  generally 

3 Source t e s t s  f o r  

This i s  about 3.2 percent of t he  

The lead monoxide used i n  ba t te ry  paste production i s  cal led lead 

oxide, black oxide, o r  bat tery oxide. 

mill or the Barton process. 

t he  process fo r  product recovery. 

lead emissions of 0.05 kg (0.116 l b )  per 1000 ba t t e r i e s  from a typical 

lead oxide f a c i l i t y .  A l t h o u g h  t he  lead emissions from a typical lead 

I t  i s  produced e i t h e r  by the ball 

Fabric f i l t e r s  are always used a s  par t  of 

Source t e s t s  f o r  t h i s  study indicate  
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oxide manufacturing process a re  low, i t  i s  estimated t h a t  well-controlled 

lead  oxide manufacturing f a c i l i t i e s  emit only half as  much lead as one 

designed only f o r  economical recovery of lead oxide. 

oxide production process i s  designated a n  affected f a c i l i t y .  

9.2.2.3 Paste Mixing-- 

T h u s ,  the lead 

The paste making operation i s  a b a t c h  process t h a t  cons is t s  of 

materials charging followed by blending in e i t h e r  a muller, Day, or  

dough-type mixer. 

amounts of other paste const i tuents  such as Dynel, organics,  and carbon 

Emissions a r e  in the form of lead oxide w i t h  small 

black'. Paste mixing i s  selected a s  an affected f a c i l i t y  because un-  

controlled lead emissions from the process a re  approximately 5.1 kg 

(11.2 l b )  per 1000 ba t t e r i e s .  

lead emissions from a lead-acid ba t t e ry  plant.  

9.2.2.4 Three-process Operation-- 

T h i s  is  40 percent of the  to t a l  estimated 

The three-process operation includes p la te  stacking, b u r n i n g ,  and 

assembly of elements i n t o  the bat tery case. 

lead oxide, and nonlead bearing pa r t i cu la t e  from the  separators.  

emissions are generated d u r i n g  p la te  handling, p la te  stacking, and 

burning or cast ing operations.  Source t e s t s  indicate  t h a t  lead emissions 

from the three-process operation are 6.7 kg (14.7 l b )  per 1000 ba t t e r i e s .  

This i s  over 50 percent of the estimated emissions of lead from a lead- 

acid bat tery plant .  

a s  an affected f a c i l i t y .  

9.2.2.5 Lead Reclamation-- 

Emissions cons is t  of lead, 

These 

Therefore, the three-process operation i s  designated 

'Lead reclamation i s  a n  operation wherein r e l a t ive ly  clean scrap i s  

remelted and c a s t  i n to  ingots for use i n  the process. This i s  often a 
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sporadic operation, on stream only wben large quant i t ies  of defective 

small pa r t s ,  g r ids ,  and p la tes  are  available.  

r e l a t ive ly  low temperatures 370" C (700" F ) ,  b u t  lead emissions can be 

h i g h  d u r i n g  scrap charging o r  dross removal. 

a t  0.35 kg (0.77 l b )  per 1000 ba t te r ies  o r  3.0 kg/Mg (5.9 lb/ ton)  of 

lead charged. 

f a c i l i t y  fo r  an 8-hour s h i f t  every 2 weeks would emit approximately 1.7 

k g / h  (3.8 l b / h )  during operation. 

emissions from the three-process operation a t  the same plant. 

lead reclamation operation has been designated as an affected f a c i l i t y .  

Reverberatory furnaces which are  used fo r  lead reclamation b u t  which a re  

affected by standards of performance fo r  secondary lead smelters (40 CFR 

60.120) would not be affected under the proposed standards. 

9.2.2.6 Other Lead-Emitting Operations-- 

The lead i s  melted a t  

Lead emissions a re  estimated 

A 4000-bpd plant  t ha t  operates i t s  lead reclamation 

T h i s  amount i s  comparable t o  lead 

Thus, the 

Any lead-acid bat tery plant f a c i l i t y  from which lead emissions are  

collected and ducted and  not considered p a r t  of the g r i d  cast ing,  paste 

,mixing, three-process operation, lead oxide production, or lead reclamation 

f a c i l i t i e s ,  and which i s  not a reverberatory furnace affected by standards 

of performance for secondary lead smelters i s  considered an "other lead 

emitting operation". 

g r id s ,  cas t  in doublets, are  s l i t  (with an enclosed saw) in to  separate 

p la tes .  

control device, b u t  a re  usually ducted t o  a control device serving other 

f a c i l i t i e s .  EPA has selected other lead emitting operations as affected 

f a c i l i t i e s  t o  ensure tha t  these processes a re  controlled.  

9.3 SELECTION OF THE BEST SYSTEM OF EMISSION REDUCTION 

An example i s  s l i t t i n g ,  a process whereby lead 

These types of f a c i l i t i e s  could be controlled by a separate 

CONSIDERING COSTS 

Emission control a l te rna t ives  fo r  a lead-acid bat tery plant a r e  
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1 Table 9-1. SELECTED CONTROL ALTERNATIVES FOR 

LEAD-ACID BATTERY MANUFACTURING INDUSTRY 
P1 ant 
size, Control b BPD alternative Facilitiesa Control system 

I A, B, F Fabric filter, 6/1 A/C 
C, E Fabric filter, 6/1 A/C 
D Fabric filter, 2/1 A/C 

I1 B, C, E Fabric filter, 6/1 A/C 
F Impingement and entrainment 

scrubber 
A Impingement and entrainment 

scrubber 

D Fabric filter, 2/1 A/CC 

A, B, F Impingement and entrainment 
& 111 C, E Fabric filter, 6/1 A/C 

500, r 
2000, 

6500 
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discussed i n  Chapter 6, and the  economic impacts o f  t h e  a l t e r n a t i v e s  are 

discussed i n  Chapter 8. Table 9-1 sumar i zes  c o n t r o l  a l t e r n a t i v e s  f o r  

lead  emissions, wh i l e  Tables 9-2 and 9-2A summarize t h e  costs  o f  the  

a l t e r n a t i v e s  and t h e i r  o v e r a l l  lead  removal e f f i c i e n c i e s .  The c o n t r o l  

a l t e r n a t i v e s  and t h e i r  economic impacts a re  discussed i n  f u r t h e r  d e t a i l  

i n  Chapters 6 and 8. 

The impacts o f  a l t e r n a t i v e s  I through V were analyzed f o r  500, 

2000, and 6500 bpd p lan ts .  

a l t e r n a t i v e s  f o r  smal ler  p lan ts ,  and take  i n t o  account t h e  d i f f e rences  

between these p lan ts  and l a r g e r  p lan ts .  

were analyzed f o r  100 and 250 bpd p lan ts .  

A l t e r n a t i v e s  V I  through V I 1 1  are c o n t r o l  

The impacts o f  these a l t e r n a t i v e s  

For reasons discussed e a r l i e r ,  

standards a r e  n o t  being proposed f o r  p l a n t s  smal le r  than 500 bpd. 

As discussed i n  Chapter 8, f o r  p l a n t s  w i t h  capac i t i es  g rea ter  than 

500 bpd, the  costs  o f  any con t ro l  a l t e r n a t i v e  are n o t  viewed as being a 

det r iment  t o  i n d u s t r y  expansion, n o r  are they o f  the  magnitude t h a t  

would impose a negat ive impact on t h e  debt  s t r u c t u r e  o f  an i n d i v i d u a l  

company. 

w i t h  l i t t l e  e f f e c t  on sa les.  

w i l l  remain h i g h  s ince s u b s t i t u t e s  have n o t  y e t  been proven f e a s i b l e  f o r  

general use. The o r i g i n a l  equipment market f o r  l ead  b a t t e r i e s  w i l l  n o t  

be a f f e c t e d  s ince  the  b a t t e r y  cos t  compared t o  the  f i n a l  product (e.g., 

automobiles, e tc . )  i s  smal l .  

P lan ts  o f  t h i s  s i z e  can pass on c o n t r o l  costs  t o  t h e  consumer 

The replacement demand f o r  l ead  b a t t e r i e s  

The proposed standards are based on the  c o n t r o l  o f  a l l  l ead  emissions 

from lead-ac id b a t t e r y  p lan ts  by f a b r i c  f i l t r a t i o n  ( A l t e r n a t i v e  I ) .  

This  bas is  was chosen because f a b r i c  f i l t e r s  achieve a b e t t e r  degree of 

emission reduc t ion  than low energy scrubbers a t  a reasonable cost ,  and 

because, the  use o f  f a b r i c  f i l t r a t i o n  t o  c o n t r o l  a l l  l ead  emissions from 

lead-ac id  b a t t e r y  p lan ts  i s  poss ib le  i f  spark a r r e s t e r s  a re  used when 

necessary and exhaust gases are kept  above t h e  dew po in t .  
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The use of control techniques other than fabr ic  f i l t r a t i o n  would not  

be precluded by the proposed standards. 

could be used t o  meet the emission l imi t s .  However, these would have 

higher operating cos ts  and energy requirements than fabr ic  f i l t e r s .  

Scrubbers would a l so  generate lead contaminated water, which would probably 

require treatment p r i o r  t o  disposal .  

High energy impingement scrubbers 

9.4 SELECTION OF THE FORMAT OF THE PROPOSED STANDARD 

I n  general ,  lead-acid bat tery manufacturing f a c i l i t i e s  may be 

considered independent of one another i n  t h a t  there i s  no continuous 

flow of mater ia ls .  G r i d  cast ing operat ions,  lead oxide production 

operations,  paste mixing operations,  lead reclamation operations,  and 

three-process operations a re  independent. Also, not a l l  plants have 

lead reclamation and lead oxide production operations,  and  some plants 

s e l l  lead oxide. 

Because of the independent nature o f  the  f a c i l i t i e s ,  two d i f f e ren t  

forms were chosen for the proposed standards.  

standards applicable t o  gr id  cas t ing ,  paste mixing, three-process operation, 

lead reclamation, and other lead-emitting operations,  i s  a concentration 

s tandird.  

mass per uni t  of lead input.  

These forms were chosen fo r  the proposed standards from a group of 

The format of the proposed 

The format of the standard f o r  lead oxide manufacturing i s  

several possible formats. The standards could,  fo r  example, have been 

expressed in terms of grams of lead emissions per 1000 ba t t e r i e s ,  o r  in 
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terms of the lead removal efficiency of the emission control system. The 

rationale for the choice of the forms of the proposed standards over 

other possible forms is discussed in detail below. 

9.4.1 Multiple Forms 

Each affected facility or each process within an affected facility 

could be subjected to standards having different forms. For example, 

the standard for paste mixing could be expressed in terms of grams of lead 

emissions per kilograms of lead oxide charged to the mixer, whereas the 

standard for the three-process operation could be expressed as grams of 

lead emissions per 1000 batteries produced. 

be the best approach on an individual process basis, the practice of 

exhausting more than one facility to a common cntrol device complicates 

the application of different standards to combined gas streams. 

difficulties lie in designating the emissions in an acceptable connnon 

form and determining an allowable limit for the combined processes 'or 

facilities, 

Although this may seem to 

The 

A standard that also requires that each affected facility be 

exhausted to an individual control system would allow various forms to 

be applied easily to different processes. However, such a standard, by 

requiring several control systems where one may have sufficed, would 

increase both the cost of compliance and the cost of compliance testing. 

9.4.2 Process Throughput 

A standard based on an allowable mass of emissions per mass of process 

throughput was considered for lead reclamation, three-process operation, 

grid casting, and paste mixing. However, though lead throughput can usually 
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be determined f o r  each of these processes, emissions depend more on other  

fac tors  such as  the type of scrap processed by a lead reclamation furnace, 

the number (rather than the weight) of plates processed by a gr id  casting 

operation, the method of battery assembly, and  the length of the formation 

cycle.  Also, some of these processes typ ica l ly  share control devices with 

other processes. 

for lead reclamation, the three-process operation, gr id  cast ing,  paste 

mixing, and other  miscellaneous f a c i l i t i e s .  

Therefore, a format of process throughput i s  n o t  proposed 

The device control l ing emissions from a lead oxide production f a c i l i t y  

i s  never shared by other processes. 

duction t h r o u g h p u t  could be applied t o  t h i s  process. 

lead used by t h e  f a c i l i t y  can be readily determined. 

could be applied t o  the process, b u t  would provide no incentive fo r  the 

operator t o  minimize the amount  of a i r  which bleeds in to  the process, 

which operates unde r  negative pressure. For these reasons, the  recommended 

format of the lead oxide production standard i s  allowable mass per uni t  

of lead feed ( g / k g ) .  

9 .4 .3  Common Control System 

Therefore, a standard based on pro- 

Also, the amount of 

Concentration uni ts  

Consideration was given t o  a standard t h a t  would require a l l  

f a c i l i t i e s  t o  be vented t o  one control system. This would f a c i l i t a t e  

compliance t e s t ing  and would allow placement of a l l  plants on the  same 

uni t  basis .  

of handling steps and more e f f i c i e n t  production techniques t o  reduce 

emissions. 

standard could apply t o  each plant regardless of the production techniques. 

A standard w i t h  t h i s  format might a l s o  encourage the reduction 

If  a l l  processes were vented t o  one system, a s ingle  lead 

There are a l so  disadvantages t o  implementing a standard t h a t  requires a 

s ingle  control system. I t  would l imi t  acceptable plant layout designs t o  
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those that minimize ductwork to the control device. 

by the modification and reconstruction provisions could not use existing 

controls. In addition, these plants might find it impractical to install 

the long ducts needed to vent all facilities to a comnon device. 

compliance tests, a shutdown of one facility would invalidate the test, 

and more than one process engineer would be required to monitor normal 

operation at all processes during compliance tests. 

Also, plants covered 

During 

It is not recommended that a comnon control system condition be 

added to the standard because of possible plant design problems, potential 

higher cost of a comnon control system, and the difficulties associated 

with compl i ance testing . 
9.4.4 Removal Efficiency Standard 

An efficiency format would encourage optimum performance of a1 1 

controls. 

since both inlet and outlet samples would be required. 

in lead control efficiency does not necessarily indicate a decrease in 

atmospheric lead emissions. 

9.4.5 Concentration Standard 

This type of format, however, would double the sampling effort 

Also, an increase 

Concentration units [milligrams per cubic meter (grains per dry 

standard cubic foot)] are recommended for the standard for grid casting, 

paste mixing, three-process operation, lead reclamation; and other lead- 

emitting operations. 

Concentration units have the disadvantage of being dependent on the air 

volume flow rate. 

requirement is dictated by the OSHA in-plant regulation o f  50 ug lead/m of 

In the lead-acid battery industry, the minimim air flow 
3 
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I air based on an 8-hour time-weighted average. Each process must be ventilated 

sufficiently to meet these standards. 

ventilation requirements for lead-acid battery manufacturing processes 

has been uncovered in this study. 

limited by the economics of the greater energy requirements to heat and 

No data regarding the optimum 

A maximum air flow rate would be 

cool makeup air and the required fan systems. Since the industry is 

already acutely aware of the high cost of makeup air, it is unlikely that 

dilution will be used to circumvent a standard that requires the presence 

of a control device. 

On the other hand, gas flow rates are routinely measured as part of 

the' source test procedures; with these flow rate values, emissions in 

concentration units can be calculated easily. Concentration units will 

place the standards for the above facilities on a common basis, and thus 

will eliminate the problems involved in interpretation of the standards 

for processes vented to a common control device. 

With the recommended form of the standard, the major processes 

common to all battery plants can be assigned a quantitative concentration 

limit. 

vented to a common control device and are also assigned a concentration 

1in;it. 

common to all battery plants, and always has its own control system can 

be based on process throughput. 

9.5 SELECTION OF EMISSION LIMITS 

Lead reclamation and other lead-emitting operations can be 

Standards for the lead oxide production facility, which is not 

Table 9-3 summarizes the recommended emission limits that reflect 

the degree of emission reduction achievable through the application of 

the best system of emission reduction based on the Administrator's 

judgment. The cost of achieving the emission reduction, the nonair-quality health 

9-15 



-, --na..~.r.mrn C U T ~ C T ~ U  I ~ U T T C  cnD i a b i e  9 - ~ .  KCLUIWICI'IUCU L ~ I I J J I U I .  L A B , .  B U  I 

LEAD-ACID BATTERY PLANTS 

Faci 1 i t y  P o l l u t a n t  Recommended Standards* 

G r i d  cas t i ng  1 ead 0.05 mg/m3 (0.00002 gr /dscf )  

Paste mix ing  1 ead 

Three process 1 ead 1 .OO mg/m3 (0.00044 gr /dsc f )  

PbO mfg 1 ead 5.0 mg/Kg (0.010 l b / t o n )  

Lead rec lamat ion 1 ead 2.00 mg/m3 (0.00088 g r l d s c f )  

1 .OO mg/m 3 (0.00044 gr /dsc f )  

Other 1 ead-emi t t i n g  
operat ions 1 ead 1 .OO mg/m3 (0.00044 g r /dsc f )  

*Recommended standards f o r  l e a d  ox ide  manufacture are  i n  terms o f  
a l lowed emissions per Kg o f  l ead  processed, wh i l e  those f o r  o the r  
f a c i l i t i e s  are i n  terms o f  a l lowed concentrat ions i n  exhaust a i r .  



and environmental impacts, and the energy requirements have been taken 

into consideration in determining these standards. 

The proposed limits for lead emission from grid casting, paste 

mixing, three-process operation, lead oxide production, lead reclamation, 

and other lead emitting facilities are based on emissions levels attainable 

using fabric filtration. 

proposed standards, atmospheric lead emissions from facilities at four 

lead-acid battery plants were measured using the proposed Method 12. 

a previous study, lead emissions from facilities at two lead-acid battery 

manufacturing plants and one lead oxide manufacturing plant were measured 

using a similar test method. 

In the development of background data for the 

In 

The emission limit for three-process operation facilities, lead- 

oxide production facilities, and other lead emitting facilities are 

based on lead levels measured in exhausts from fabric filters controlling 

emissions from such facilities. Fabric filters are not currently used 

in the lead-acid battery industry to control emissions from grid casting 

or lead reclamation; and are not generally used to control emissions 

from the mixing phase of paste mixing. The emission limits for grid 

casting, paste mixing, and lead reclamation are, therefore, based on 

lead levels found in uncontrolled emissions from such facilities, and on 

the demonstrated emission reduction capabilities of fabric filters. 

Three-process facilities controlled by fabric filters indicated 

fabric filter lead collection efficiencies of about 99 percent. Because 

particulate emissions from all lead emitting facilities at battery 

plants are simliar in composition and particle size, the Administrator 

has determined that comparable collection efficiencies can be achieved 

for emissions from grid casting, paste mixing, and lead reclamation. 

should also be noted that control efficiencies 

It 
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of 99 percent and greater are achieved by well maintained fabric filters 

in other applications. 

9.5.1 Grid Casting 

4 $5 

Impingement scrubbing, rather than fabric filtration, is currently 

used in the lead-acid battery manufacturing industry to control emissions 

from grid casting. 

at two plants. 

controlled by an impingement scrubber. 

emissions were not controlled. 

from the uncontrolled facility was 4.37 mg/m (19.1 x gr/dscf). 

Average uncontrolled and controlled lead emissions from the scrubber 
3 3 controlled facility were 2.65 mg/m 

(1.4 x gr/dscf), respectively. Thus the lead collection efficiency 

of the scrubber was about 90 percent. 

Emissions from grid casting facilities were measured 

At one of these plants, grid casting emissions were 

At the other, grid casting 

The average lead concentration in exhaust 
3 

(11.6 x gr/dscf) and 0.32 mg/m 

Fabric filtration can be used to control these emissions if spark 

arresters are used and the exhaust gas is kept above the dew point. 

Also, because of the low concentration of lead in the exhaust, proper 

maintenance of the fabric filter would be important. 

for grid casting, 0.05 mg/m 

exhaust concentration achievable using a fabric filter with about 99 

percent collection efficiency to control emissions. 

9.5.2 Paste Mixing 

The lead standard 
3 (0.2 x gr/dscf), is based on the 

Lead emissions from a paste mixing facility equipped with an impingement 

scrubber were measured. Average uncontrolled and controlled lead concen- 

trations from this facility were 77.4 mg/m 

3 10.8 mg/m (47.0 x gr/dscf), respectively. 

3 (338 x gr/dscf) and 
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Fabric f i l t r a t i o n  i s  no t  generally used t o  control emissions from the . 
en t i r e  paste mixing cycle because of the  high moisture content of paste 

mixer exhaust during the mixing cycle. However, fabr ic  f i l t r a t i o n  can be 

achieved by using f ab r i c  f i l t r a t i o n  t o  control emissions from a l l  phases of 

paste mixing. 

A t  this p lan t ,  paste mixing required a t o t a l  of 21 t o  24 minutes per ba tch .  

During the f i r s t  14 t o  16 minutes of a cycle ( the  charging phase), exhaust 

from the  paste mixer was ducted t o  a f ab r i c  f i l t e r  which a l so  controlled 

emissions from a gr id  s l i t t i n g  (separat ing)  operation. 

of the cycle ( m i x i n g ) ,  paste mixer exhaust was ducted t o  an impingement 

During the remainder 
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9.5.3 Three-Process Operation 

The proposed l e a d  concentration l i m i t  fo r  three-process operation emissions 

i s  1 mg/m3 (4 .4  x 

EPA t e s t s  conducted a t  four plants where f ab r i c  f i l t r a t i o n  was used t o  

control three-process operation emissions. 

g r /dscf ) .  This l i m i t  is  based on the r e su l t s  of 

A l l  Of these t e s t s  showed 

lead concentration below the proposed l i m i t  in controlled emissions from 

the  three-process operation f a c i l i t i e s .  

9.5.4 Lead Reclamation 

Lead emissions from a lead reclamation f a c i l i t y  where emissions 

control led by an impingement scrubber were measured. 

.concentrations ' in t h e  i n l e t  and o u t l e t  streams of the scrubber were 227 

mg/m3 (990 x gr /dscf )  and 3.7 mg/m (16 x g r /dsc f ) ,  respectively.  

The co l lec t ion  eff ic iency of the scrubber was, therefore ,  a b o u t  98 

The average lead 

3 I 
percent. 

Fabric f i l t r a t i o n  i s  not current ly  used t o  control emissions from 

lead reclamation f a c i l i t i e s  because of the high temperature of lead 

reclamation exhaust. However, f ab r i c  f i l t e r s  have been applied t o  hot 

exhaust streams a t  secondary lead smelters and in  other indus t r ies .  1 

Therefore, the  proposed s t a n d a r d  fo r  1 ead reclamation f a c i l i t i e s  of  2 

mg/m (8.8 x g r /dsc f ) ,  i s  based on the emission level a t t a inab le  

using a f ab r i c  f i l t e r  with a col lect ion eff ic iency of about 99 percent. 

9.5.5 Lead Oxide Manufacturing 

3 

The proposed standard for l ead  oxide product ion i s  5 milligrams of 

lead per kilogram of lead processed (10 l b / t o n ) .  T h i s  l i m i t  i s  based on 

the r e su l t s  of  tes ts  of miss ions  from a ball mill lead oxide production 

f a c i l i t y  with a f ab r i c  f i l t e r  emission control system. The t e s t s  showed 

an  average control led lead emission rate of 4 . 2  mg/Kg (8.4 lb / ton)  fo r  

t h i s  f a c i l i t y .  

'controlled Barton process. 

EPA has not conducted t e s t s  of emissions from a well 

However, i n  bo th  the b a l l  mill process and 
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the  Barton process, lead oxide product must be removed from an a i r  

stream. Also, EPA t es t s  of  a Barton process indicated t h a t  Barton and 

ball mill processes have s imilar  a i r  flow r a t e s  per u n i t  production r a t e  

(see Appendix C). Therefore, i t  has been determined t h a t  a s imi l a r  

level of control could be achieved for a Barton process a s  has been 

demonstrated f o r  t he  ball  mill process. 

9.5.6 Other Lead E m i t t i n g  Operations 

Emissions from other  1 ead emitting operations a r e  generally col lected 

I and ducted t o  minimize worker exposure. 

a r e  s imilar  i n  composition and concentration t o  emissions from non- 

Emissions from these operations 

I automated three-process operations. The proposed standard fo r  other  
t 

i 
I 

I from three-process operation fac i l i t i es .  

3 lead emitting operations is  1 mg/m 

from these operations can be controlled t o  t h e  same extent as emissions 

(4.4 x gr/dscf) because emissions 

I 

Emissions were measured from a s l i t t i n g  f a c i l i t y  which would be 

I c la s s i f i ed  as an "other lead emitting operation",  controlled by a f ab r i c  

f i l t e r .  Controlled emissions from the f a b r i c  f i l t e r  had an average lead 

content o f  0.938 mg/m (4.1 x g r /d sc f ) ,  which i s  below the proposed 

emission l imit  f o r  other  lead emitting operations. 

9.6 OPACITY STANDARDS 

3 

A standard of  0 percent opacity i s  proposed fo r  emissions from a l l  

affected f a c i l i t i e s  i n  order t o  ensure proper operat ion of emission 

control equipment. Grid cast ing,  paste m i x i n g ,  three-process operation, 

and lead oxide manufacturing f a c i l i t i e s  were observed by EPA t o  have emissions 

w i t h  0 percent opacity d u r i n g  periods o f  7 hours and 16 minutes; 1 hour 

and 30 minutes; 3 hours and 51 minutes; and  3 hours and 19 minutes, 

respectively.  

observed f o r  a t o t a l  of 11 minutes and 1 5  seconds d u r i n g  3 hours and 22 

minutes of observation a t  t he  lead reclamation operation source t e s t ed  

Emissions r a n g i n g  from 5 t o  20 percent opacity were 
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by E P A ,  which was controlled by a low-energy scrubber. 

proposed standard i s  based on control of  th i s  process by a fabr ic  f i l t e r ,  

s imilar  t o  three-process operations and  paste mixers fo r  which emissions with 

0 percent opacity have been observed. 

therefore ,  a l so  proposed fo r  emissions from 1 ead reclamation furnaces. 

However, the  

A s tandard  of 0 percent opacity i s ,  

Under the proposed standards, opacity would be determined by taking the 

average opacity over a 6-minute period u s i n g  EPA Test Method 9 ,  and rounding 

the average t o  the nearest whole percentage. 

specif ied in  the proposed standards in  order t o  allow occasional br ie f  emissions 

w i t h  opac i t ies  greater  than 0 percent. 

control emissions, t he  o u t l e t  concentration from the  f i l t e r  may increase 

immediately a f t e r  a component f i l t e r  bag i s  cleaned. 

acid ba t te ry  p lan t ,  f i l t e r  cleaning may result i n  occasional emissions with 

opac i t ies  grea te r  than 0 percent. 

a r e  rounded t o  the nearest  5 percent. 

par t icu lar  opacity reading i s  2 7.5  percent opacity.  

of low level v i s i b l e  emissions d u r i n g  f i l t e r  cleaning would be interpreted t o  

be 5 percent or  grea te r .  

one opacity reading of 5 percent during a 6-minute period could be considered 

as ind ica t ive  of a violat ion of t he  proposed 0 percent opacity standard. 

However, the  Administrator does n o t  intend f o r  occasional emissions grea te r  

than 0 percent opacity occurring during f i l t e r  cleaning t o  be considered 

v io la t ions  of the proposed s tandards .  

t h a t  the  average opacity be rounded t o  t h e  nearest whole percentage. W i t h  

this spec i f ica t ion ,  6-minute average opac i t ies  l e s s  t h a n  0 .5  percent would 

n o t  be considered violat ions of t he  proposed standards. 

r e s u l t  i n  6-minute average opaci t ies  of 0.5 percent or greater  a r e  expected 

t o  be ind ica t ive  of f ab r i c  f i l t e r  malfunctions ra ther  than f i l t e r  cleaning 

emissions. 

The r o u n d i n g  procedure i s  

When a f ab r i c  f i l t e r  i s  used t o  

In the case of a lead-  

Under Method 9 ,  individual opacity readings 

However, the  average accuracy o f  any 

Therefore, the  opacity 

I f  the round ing  o f f  procedure were n o t  spec i f ied ,  

Therefore, the standards would specify 

Emissions which 
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9.7 MODIFICATIONS/RECONSTRUCTION CONSIDERATIONS 

Emission limitations promulgated under Section 1 1 1  (b) of the Clean 

Air Act (New Source Performance Standards or NSPS) apply to modified and 

reconstructed facilities as well as to new facilities. The definitions 

of modification and reconstruction and the applicability of these provisions 

to the lead-acid battery industry are discussed in detail in Section 5.1. 

Basically, with certain exceptions, a modification occurs when a physical or 

operational change to an existing facility results in an increase in the 

emission rate to the atmosphere of any pollutant to which an NSPS applies. 

Irrespective of any change in pollutant emission rates, a replacement 

of components of an existing facility may be deemed a reconstruction of 

that facility if (1) the fixed capital cost of the new components exceeds 

50 percent of the fixed capital cost that would be required to construct 

a new facility, and ( 2 )  it is technologically and economically feasible 

to meet the applicable standards. 

of the motor, paddle wheel, and shell of a paste mixer. 

likely exceed 50 percent of the cost of a new paste mixing facility. 

One such case could be the replacement 

These repairs would 

The enforcement division of the appropriate EPA regional office should 

be contacted whenever a source has questions regarding modification or 

reconstruction. Their judgement will supercede any general examples that 

can be given in a document such as this. 

9.8 SELECTION OF MONITORING REQUIREMENTS 

To provide a convenient means for enforcement personnel to ensure 

that an emission control system installed to comply with standards of 

performance is properly maintained and operated, monitoring requirements 

are generally included in standards of performance. 
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7 I 
Continuous opacity monitoring is not recommended for lead battery 

plants because EPA has not determined performance specifications for 

opacity monitoring for this application. 

emissions are generally invisible, it is unlikely that available instruments 

could detect control device malfunction by an opac'iiy change for  affected 

facilities. Also, continuous monitors that directly measure lead concen- 

Because even uncontrolled 

trations are not commercially available. 

of a scrubber or a.fabric filter that can easily be monitored is the 

pressure drop across the device. This indicator can be continuously 

monitored with a pressure gauge and strip chart. The installed cost 

would be less than $2000 with about $400 per year required for operation 

and maintenance expenses. 

An indication of proper operation 

Records of the pressure drops for each control device should be- 

kept up to 2 years before discarding. A decrease in pressure drop of 

about 50 percent could indicate a decrease in lead removal efficiency 

because o f  either a fabric filter bag failure or a decrease in scrubber 

liquid-to-gas ratio. 

examine the pressure charts to determine possible control device malfunctions. 

During plant visits, enforcement personnel can 

9.9 SELECTION OF PERFORMANCE TEST METHODS 

Proposed EPA Reference Method 12, "Determination of Lead Emissions 

from Stationary Sources;" and EPA Method 9, "Visual Determination of the 

Opacity of Emissions From Stationary Sources" were selected as the 

performance test methods to determine compliance with standards of 

performance limiting lead, and opacity, respectively, from lead battery 

plants. 

ttraverses, velocity and volumetric flow rate, and stack gas moisture. 

Methods 1, 2, and 4 are also used for sample and velocity 
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Proposed EPA Method 12 is essen t ia l y  t h e  same method as was used i n  

ga ther ing  t h e  NSPS data, except t h a t  i t  has been rev i sed  t o  inc lude the  

rev i s ions  t o  Method 5 (Federal Regis ter ,  August 18, 1977). These 

rev i s ions  were made t o  make t h e  methods eas ie r  t o  use and t o  assure t h a t  

good t e s t i n g  p rac t i ces  were fol lowed. 

before the  r e v i s i o n s  fo l lowed good t e s t  p r a c t i c e s  and w i l l  n o t  be affected. 

Reputable t e s t i n g  f i r m s  were used f o r  the  l ead -ba t te ry  manufactur ing 

t e s t  program; the  r e s u l t s  obtained are accurate and r e l i a b l e .  

was developed by the  EPA because o f  the  low l e v e l s  o f  l ead  a n t i c i p a t e d  

a t  the  o u t l e t  o f  l ead  source c o n t r o l  devices.  This  method has grea ter  

s e n s i t i v i t y  t o  lead concent ra t ions . than atomic absorpt ion ana lys is  o f  a 

The t e s t  r e s u l t s  t h a t  were obta ined 

Method 12 

sample o f  p a r t i c u l a t e  c o l l e c t e d  by Method 5. 

Method 9 was se lec ted  f o r  mon i to r ing  opac i t y .  Th is  method was used 

i n  the t e s t  program and was judged t o  be app l i cab le  t o  l ead  b a t t e r y  

p lan ts .  

procedures t o  be app l ied  t o  a l l  p lan ts  t e s t e d  f o r  compliance w i t h  the  

NSPS. 

The method is complete as t o  methodology, and prov ides cons is ten t  

Dur ing a l l  t e s t s ,  a process engineer should be s ta t i oned  i n s i d e  the  

p l a n t  t o  assure normal operat ion.  

con t ro l  devices, a process engineer must coord ina te  the  process operat ion 

w i t h  compliance t e s t s .  

and should n o t  i n v a l i d a t e  the  compliance t e s t .  

When t h e  paste mixer  is vented t o  two 

Process downtimes are  normal ly  o f  s h o r t  du ra t i on  

I f d i f f e r e n t  processes w i t h i n  a three-process operat ion f a c i l i t y  

are c o n t r o l l e d  by d i f f e r e n t  c o n t r o l  devices, source t e s t s  must be run  on 

a l l  app l i cab le  s tacks and an equ iva len t  concent ra t ion  determined. To ta l  

lead emissions from a l l  t h e  s tacks can be determined and d i v i d e d  by the  

t o t a l  exhaust f l o w  r a t e .  

compared w i t h  the  standard. 

This  equ iva len t  concent ra t ion  can then be 
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To determine compliance when two o r  more f a c i l i t i e s  a t  the same 

plant are ducted t o  a common control device,  the exhaust r a t e  from each 

source and the control led lead concentrations must be measured. 

equivalent standard f o r  the applicable f a c i l i t i e s  can be calculated by 

multiplying each applicable standard by the fract ional  exhaust flow r a t e  

of t h a t  f a c i l i t y  and adding the numbers. 

then be compared with the measured concentration t o  determine compliance. 

During performance tests on the lead oxide manufacturing the process 

An 

This equivalent standard can 

feed r a t e  must be recorded. 

f o r  the lead oxide manufacturing process can be expressed i n  terms of 

process throughput and compared with the NSPS. 

This is needed so t h a t  lead emission r a t e s  

9-26 



4 

1. I 

I 

3 .  

r 

4. 

5 .  

REFERENCES FOR CHAPTER 9 

Data developed by JACA Consulting, Inc., Philadelphia, Pennsylvania, 
under EPA Contract No. 68-02-2804 in Support of Lead Ambient Air 
Standard. 

Thakker, B. 
Determine the Significance o f  Emissions from Lead Battery Manufacture. 
Vulcan-Cincinnati, Inc. Prepared for the U. S. Environmental Protec- 
tion Agency under Contract No. 68-02-0299, Task No. 3 .  December 1972. 
p .  16. 

Boyle, T. F., and R. B. Reznik. Lead-Acid Batteries, Source Assess- 
ment Document No. 17. Prepared by Monsanto Research Corporation, 
Dayton, Ohio, for the U. S. Environmental Protection Agency. 
Cincinnati, Ohio. Contract No. 68-02-1874. June 1976 (Draft). p. 42. 

Compilation of Air Pollutant Emission Factors, Third Edition. U. S. 
Environmental Protection Agency. AP-42. August 1977. 

Air Pollution Engineering Manual. U. S. Environmental Protection 
Agency. AP-40. 1967. 

Screening Study to Develop Background Information and 

9-27 



APPENDIX A 

EVOLUTION OF THE SELECTION OF THE 

BEST SYSTEMS OF EMISSION REDUCTION 

In development of Standards of Performance for lead-acid 

battery plants, emissions from selected plants were sampled to 

help determine the best demonstrated control technology available 

for new plants. The following steps were involved: 

1) Selection of candidate best-controlled plants. 

2) Selection of plants to be source tested. 

3 )  Selection of test procedures. 

4 )  Sampling of emissions. 

5) Analysis of samples, resolution of data, and develop- 
ment of recommendations. 

A chronology of these events is presented in Table A-1. 

A.l SELECTION OF CANDIDATE BEST-CONTROLLED PLANTS 

The best controlled lead-acid battery plants were sele 

by identifying the major emission sources of concern in the 

ted 

industry and then identifying plants that control emissions from 

these sources effectively. Information was obtained from source 

test emission data, industry manuals and publications, earlier 

surveys, and literature on air pollution control and process 
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Table A-1. 

CHRONOLOGY OF EVENTS LEADING TO THE BACKGROUND DOCUMENT FOR 

NEW SOURCE PERFORMANCE STANDARDS FOR LEAD-ACID BATTERY PLANTS 

Date 

July 29, 1975 

August 5, 1975 

August 5, 1975 

August 2 8 ,  1975 

August-September, 1975 

September 8, 1975 

September 9 ,  1975 

October 20, 1975 

October 21, 1975 

October 22, 1975 

October 2 3 ,  1975 

November 11, 1975 

November 18, 1975 

Initial meeting for study regarding 
Lead Industry New Source Performance 
Standards at EPA offices in Durham, 
North Carolina. 

Meeting with Mr. John Bitler, 
Chairman of the Air and Water 
Standards Committee, Battery Council 
International (BCI) in Reading, 
Pennsylvania. 

Visit to General Battery Corporation, 
Reading, Pennsylvania. 

Written requests for information 
regarding lead-acid battery facili- 
ties mailed to state air agencies. 

Written requests for information 
regarding lead-acid battery facili- 
ties mailed to industry representatives. 

Interim Report No. 1 completed. 

(Contractor) Project Manager attended 
Chicago meeting of BCI Air and 
Water Standards Committee. 

Visit to Plant G. 

Visit to Plant B. 

Visit to Plant D. 

Visit to Plant F. 

Visit to Plant E. 

Visit to Plant C. 
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- 
Date 

December 5 ,  1975 

December 31, 1975 

February 1 6 ,  1 9 7 6  

June 1 4 - 2 4 ,  1 9 i 6  

August 1 6 - 2 0 ,  1 9 7 6  

August 23-26, 1 9 7 6  

Table A-1  ( c o n t i n u e d ) .  

February 8- 

A p r i l  18-22 

0 ,  1 9 7 7  

1 9 7 7  

September 27-28,  1 9 7 7  

September 2 7 ,  1978 

May 1979 

V i s i t  t o  P l a n t  A.  

I n t e r i m  Report  Yo.  2 completed. 

Meeting fo r  review of I n t e r i m  
Report  N o .  2 a t  EPA o f f i c e s  i n  
Durham. Bes t -cont ro l led  p l a n t s  
s e l e c t e d  f o r  source  t e s t i n g .  

Source tests conducted a t  P l a n t  D.  
Grid c a s t i n g ,  p a s t e  mixing, and 
three-process-opera t ions  w e r e  
t e s t e d .  

Source tests conducted a t  P l a n t  
B. Three-process-operat ions 
and l e a d  oxide product ion  w e r e  
t e s t e d .  

Source  tests conducted a t  P l a n t  
G. Formation and l e a d  rec lamat ion  
p rocesses  were t e s t e d .  

V i s i t s  to  formation f a c i i i t i e s  a t  
ESB, I n c . ,  Allentown, Pennsylvania:  
and G e n e r a l  B a t t e r y  Co. i n  C i t y  o f  
Indus t ry ,  C a l i f o r n i a .  

Source tests conducted a t  t h e  forma- 
t i o n  p rocess  o f  P l a n t  L .  

Nat iona l  A i r  P o l l u t i o n  Control  
Techniques Advisory Committee 
Meeting (NAPCTAC),  Alexandria ,  
Kentucky. 

EPA Working Group Meeting, Durham, 
North Caro l ina .  

S t e e r i n g  Committee R e v i e w  
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equipment. More than 60 representatives of battery manufacturing 

companies, trade associations, and air pollution control agencies 

were contacted through verbal and written communications. 

~.1.1 pollutant Selection 

Emissions from lead-acid battery operations are primarily 

particulate matter containing lead and lead oxide, and sulfuric acid 

fumes. The available data indicate that emissions from uncontrolled 

processes could cause ambient levels of lead to exceed 5 ~g/m3 (24 -  

hr average) in the vicinity of the larger plants. These levels may 

cause symptoms of lead poisoning to appear in certain individuals. 

Emissions of sulfuric acid mist are sensibly detectable at some 

formation facilities. Plant discharges are generally invisible even 

when uncontrolled, and particulate emission rates are well below 

state standards. 

Lead was selected as a pollutant for control because of the 

potential impact of uncontrolled emissions. Because the acid mist 

emission rate from battery plants was found to be very low, acid mist 

was not selected for control. 

A. 1.2 Plant Selection 

After selection of the pollutants of concern, the plants that 

best control these pollutants were identified. Eight plants were 

selected by consultation with representatives of all the major battery 

manufacturers, the two battery trade associations, the lead trade 

association, and state air regulatory agencies. The investigating 

team visited these plants to determine the facilities to be recom- 

mended for source testing. Table A-2 lists the plants and their 

locations. 
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TABLE A-2. LEAD-ACID BATTERY PLANTS SELECTED 
FOR INVESTIGATION 

Plant Location 

General Battery Corporation Reading, Pennsylvania 

General Battery Corporation Los Angeles, California 

ESB Incorporated Buffalo, New York 

ESB Incorporated Allentown, Pennsylvania 

ESB Canada Limited 

Globe Union 

Mississauga, Ontario, 
Canada 

Canby, Oregon 

Estee Battery Company Los Angeles, California 

Douglas Battery Manufacturing Winston-Salem, North 
Carolina 

Delco Battery Manufacturing Anaheim, California 

Standard Electric Company San Antonio, Texas 

A.2 SELECTION OF PLANTS TO BE TESTED 

Process and emissions information was obtained during tours 

of the candidate plants. On the basis of this information, 

processes from four lead-acid battery plants were recommended 

for source testing. The recommendations were based on the degree 

of emissions or process control exercised at the plants and on 

locations of the source test sites. Relative control effici- 

encies were evaluated through conversations with plant operators, 

review of available test data, and visual observations. Table 

A-3 lists the processes, test locations, and control systems 

selected for source testing. 
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TABLE A - 3 .  PROCESSES, TEST LOCATIONS, AND CONTROL SYSTEMS 
RECOMMENDED FOR SOURCE TESTING 

Plant 
Process code 

Control 
device 

Test 
locationsa 

Grid casting D Roto-Clone Inlet 
Outlet 

PbO manufacture B Baghouse Outlet 

Paste mixing D Roto-Clone Inlet 
(mixing cycle) Outlet 
Baghouse Inlet 

(materials charging) Outlet 

Three-process D 
operations 

Baghou s e Inlet 
Outlet 

B 

Lead reclamation G 

Baghouse 

Cascade 
scrubber 

Inlet 
Outlet 

Inlet 
Outlet 

Format ion G Packed bed Outlet 
mist eliminator 

L Foam + scrubber Inlet 
mist eliminator Outlet 

a Locations relative to control device. 

A.3 SELECTION OF TEST PROCEDURES 

Standard EPA test methods were available for the pollutants 

of concern. The EPA Methods provide detailed sampling methodology. 

Selection of the sampling site and the number of sampling points 

were well defined. This level of detail was considered necessary 

for compliance testing to minimize subjectivity and to ensure 

accuracy, reproducibility, and representativeness. 



Unlike in-stack filter methods such as the ASME PTC27 Method 

and WP-50 Method, EPA specifies all-glass construction except for 

the probe. A glass probe is required only if the probe length 

is less than about 8 feet and stack temperatures do not exceed 

132OOC (608OF). This will usually be the case in battery plants. 

Glass equipment is believed superior because it is less reactive. 

Therefore, it was decided that the EPA methods would be used 

for determination of lead and sulfuric acid emissions and of 

opacities. EPA Methods 5 and 8 were recommended for collection 

of particulate and sulfuric acid mist emissions, respectively. 

The lead content of the particulate sample collected by Method 5 

was then determined by atomic absorption analysis. 

A proposed EPA Method 1 2  was developed for testing lead emis- 

sions at the outlet of the control device because of the low con- 

centrations anticipated at that point. The method was developed 

to provide greater sensitivity. To confirm the accuracy of the 

proposed Method 1 2  for lead-acid battery plant lead emissions, 

EPA personnel decided to run two sample trains concurrently to 

detcrmine lead emissions from control device outlets, one train 

extracting the sample in accordance with EPA Method 5 and the 

other incorporating a nitric acid impinger train followed by a 

filter. 

The recommended test methods were complete as to both 

sample extraction and analysis. In addition to the analyses 

specified in the EPA test methods, particle size classifications 

A- 7 



were performed by use of impactors, and samples of trace elements 

were collected. Process data were collected from plant produc- 

tion records and by direct observation. 

A. ---- Î -.,n., rn u b v E u J r n f i n r  GF TEE EATA BASE FOP. TEE STANDARD 

source tests were conducted at the three selected plants 

during June and August 1976, and April 1977. Results of these 

tests are summarized in Appendix C. These data, along with 

values delineating the cost and environmental impacts of several 

levels of emission control, were presented to the National Air 

Pollution Control Techniques Advisory Committee (NAPCTAC) in 

1977. 
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A P P E N D I X  C 

SUMMARY OF TEST DATA 

Four l e a d - a c i d  s torage b a t t e r y  p l a n t s  were t e s t e d  by EPA t o  

e v a l u a t e  t h e  best  c o n t r o l  t e c h n i q u e s  f o r  c o n t r o l l i n g  l e a d  e m i s -  

s i o n s  f r o m  gricl c a s t i n g ,  paste m i x i n g ,  t h r e e - p r o c e s s  o p e r a t i o n ,  

l e a d  o x i d e  m a n u f a c t u r i n g ,  and  lead r e c l a m a t i o n .  A l s o ,  a v a t - t y p e  

f o r m a t i o n  p r o c e s s  ( d r y  f o r m a t i o n )  w a s  t e s t e d  f o r  e m i s s i o n s  of 

s u l f u r i c  a c i d  m i s t .  A br ief  d e ' s c r i p t i o n  o f  e a c h  p l a n t  and  a 

summary o f  t h e  test r e s u l t s  are p r e s e n t e d  i n  S e c t i o n s  C.l t h r o u g h  

c.4. 

C.1 PLANT B 

P l a n t  B h a s  a norma l  o p e r a t i n g  o u t p u t  of 3500 bpd ,  w i t h  a 

maximum o f  4500 bpd .  

The major o p e r a t i o n s  are lead o x i d e  p r o d u c t i o n ,  g r i d  cast- 

i n g ,  p a s t e  m i x i n g ,  b a t t e r y  a s s e m b l y  ( t h e  t h r e e - p r o c e s s  o p e r a -  

t i o n ) ,  and  f o r m a t i o n .  F i g u r e  C - 1  i l l u s t r a t e s  t h e  g e n e r a l  f l o w  o f  

material  t h r o u g h  P l a n t  B. 

The p l a n t  m a n u f a c t u r e s  lead o x i d e  by t h e  b a l l  m i l l  p r o c e s s ,  

o p e r a t i n g  t w o  p r o d u c t i o n  l i n e s  5 d a y s  p e r  week,  2 4  h o u r s  p e r  d a y .  

The n o r m a l  f e e d  r a t e  f o r  e a c h  p r o d u c t i o n  l i n e  i s  f i f t e e n  1 0 0 -  

pound l e a d  p i g s  p e r  h o u r  ( 3 0 0 0  l b / h r  t o t a l ) .  The p i g s  are  f e d  

i n t o  a H a r d i n g  r o t a r y  m i l l ,  wh ich  t u m b l e s  t h e  p i g s  t o  form l e a d  

c-1 
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f o l l o w  t h e  r o t a r y  m i l l ,  a n d  t h e  o t h e r  c o n t r o l s  t h e  p r o d u c t  re- 

c o v e r y  c y l o n e  s e p a r a t o r  and  t h e  b a r r e l  f i l l i n g  s t a t i o n .  The 
1 
I 
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The grid casting facility consists of four machines. 

grid cast makes two battery plates after pasting and slitting. 

The cast grids are taken to the grid pasting machine, where both 

positive and negative pastes are applied to the grids. A f t e r  

pasting, these double plates are dried, slit in half to make two 

plates, stacked, and formed. 

Each 

The paste is produced by mixing dry lead oxide powder, 

water, and sulfuric acid in two 907-kg/hr (2000-lb/hr) paste 

mixers. Each mixer is controlled by a separate low-energy 

impingement-type wet collector designed for a pressure drop of 

1992 to 2490  Pa (8-10 in. W . G . )  at 56.6 m /min (2000 acfm). 

The plates used in the dry battery production line are 

formed in vats of sulfuric acid. After charging, or forming, the 

plates are rinsed, slit, and stored. 

3 

Plates for both wet and dry batteries are processed simi- 

larly in the three-process operation. The plates and separators 

are automatically or manually stacked in the proper sequence. 

Plant B has four hand stacking stations and two automated sta- 

tions, (a Reed stacker and a Winkel stacker). Leads (pronounced 

leeds) and posts are cast on some of these stacks of plates to 

form elements. Two automatic element assembly units (cast-on- 

strap machines) are used. The balance of the stacks of plates 

are processed on a proprietary system, in which the stacks are 

inserted into specially constructed battery cases and the leads 

and posts are connected to the plate stacks at a burning station. 

1 
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The th ree -p rocess  o p e r a t i o n  is c o n t r o l l e d  by a Mikro-pulsaire  

(Model N o .  11F 2 6 4 1 0 )  baghouse. D u c t s  from each process  a r e  

joined i n t o  a 0 . 7 6  m (30-inch)  d u c t ,  and t h e  baghouse exhaus t s  

through a 1 5 - m  (48- foot )  s t a c k  t h a t  i s  0.76 m ( 3 0  i n . )  i n  d iameter .  

The baghouse i s  bagged wi th  f e l t e d  bags and i s  r a t e d  a t  566  

m /min  ( 2 0 , 0 0 0  acfm) wi th  an a i r - t o - c l o t h  r a t i o  of 6 .5 /1 .  The 

f e l t e d  bags a r e  con t inuous ly  c leaned  by p u l s e  j e t .  

3 

Following t h e  three-process  o p e r a t i o n ,  b a t t e r i e s  from t h e  

d ry  b a t t e r y  l i n e  a r e  washed, p a i n t e d ,  and s e n t  t o  sh ipp ing ;  

b a t t e r i e s  from t h e  w e t  p roduct ion  l i n e  a r e  s e n t  t o  be formed. 

These b a t t e r i e s  are f i l l e d  wi th  d i l u t e  s u l f u r i c  a c i d  and formation 

i s  i n i t i a t e d .  Af t e r  t h e  b a t t e r i e s  are formed, t h e  a c i d  i s  re- 

placed wi th  f r e s h  a c i d .  The w e t  formed b a t t e r i e s  a r e  then g iven  

a boost  cha rge ,  washed, p a i n t e d ,  and s e n t  t o  sh ipping .  

A t  P l a n t  B,  source  tests w e r e  performed on t h e  three-process  

ope ra t ion  and t h e  l ead  oxide  product ion  f a c i l i t y .  The tes t  

r e s u l t s  are summarized i n  Tables C - 1  and C-1A. 

Qual i f ied  o b s e r v e r s  w e r e  p r e s e n t  d u r i n g  t h e  tes ts  and s a w  no 

v i s i b l e  emiss ions  from t h e  stacks be ing  t e s t e d .  

C . 2  PLANT D 

P l a n t  D has a normal o p e r a t i n g  o u t p u t  of 2 4 0 0  bpd wi th  a 

maximum of 4000  bpd. The p l a n t  is a convent iona l  wet -ba t te ry  

o p e r a t i o n ,  excep t  t h a t  t h e  f i n i s h e d  u n i t s  are s e n t  t o  ano the r  

p l a n t  f o r  formation.  F igure  C-2 is a schematic diagram of P l a n t  

D product ion f lows.  

c-5 
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The plant operates three Wirtz grid-casting furnaces, each 

with three grid casters (a total of nine casters) vented to a 

common stack. The exhaust ducting is designed for a fourth 

furnace. A small-parts . ,  casting furnace connects to the main 

casting exhaust system, which is cleaned by an American Air 

Filter Type N Roto-Clone system (size 2 4 ,  Arrangement D). The 

small parts produced are battery element straps used at the 

Tiegel burning machine. 
* /  

Plant D is operating one Beardsley and Piper paste mixer, 

although two identical mixers were originally installed. The 

second mixer, transfer conveyor, dryer, and curing station have 

been removed. The common components, such as the baghouse and 

lead oxide hopper, were designed as part of the mixer system. 

Positive batches require 1088 kg (2400 lb) of lead oxide: nega- 

tive batches require 816 kg (1800 lb) of lead oxide. 

The paste mixer exhaust vents to two separate control . 

systems. As the lead oxide is dumped, the gases are vented 

through an American Air Filter Type 3-96 baghouse, equipped with 

a 56 ::W (75-hp) fan. This baghouse has three compartments, 

with a total of 636 bags. 

yielding an air-to-cloth ratio of 3.3/1. One compartment is. 

closed for approximately 1 minute each 30 minutes for shaking. 

The air-to-cloth ratio during shaking increases to 4.9/1. The 

exhaust gases are rerouted during mixing via an automatic damper 

2 Total cloth area is 813 m2 (8755 ft ) ,  

to the AAF Type N Roto-Clone, which also cleans the casting 

operation exhaust gas. 
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1 
The paste is continuously applied to the grids as they are 

automatically fed to the pasting machine. The pasted grid is 

then dried, slit (each grid becomes two plates after pasting and 

slitting), and stacked. The pasting operation is not vented, but 

the drying operation is. Slitting and stacking operations are 

vented to the same baghouse that controls the mixer during the 

portion of the mixing cycle when dry ingredients are added to the 

mix. The slitting machine can handle 23,500 plates per hour. A 

spare slitting machine that is used periodically is also vented 

to the baghouse. This machine was idle during the tests, and its 

exhaust system was dampered from the baghouse. 

The plates are stacked in the proper sequence and joined on 

three production lines. Two of these lines are equipped with 

mechanical stackers and a COS machine that casts the straps onto 

the elements. The other line uses a mechanical stacker, but the 

elements are joined by burning on leads with a Tiegel machine, 

which operates much more slowly than the COS machines. The COS 

machines produce six-celled batteries exclusively; the Tiegel 

machine produces industrial batteries with three, four, and six 

cells. Vents from the assembly area enter a common 0.914-m (36- 

in.)- diameter manifold, which connects to an AAF Type 3-106 

baghouse equipped with a 75 kW (100-hp) fan. Total cloth area 

is 9751 square feet, yielding an air-to-cloth ratio of 3.3/1. 

One compartment is closed for approximately 1 minute each 30 

minutes for shaking. The air-to-cloth ratio during shaking. . 

increases to 4.9/1. The assembly area hoods and ducts were 

designed to capture particulate emissions. 
c-10 
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Tests were performed on the grid casting, paste mixing, and 

the three-process operation at Plant D. The results are sum- 

marized in Tables C-2 and C-2A. Qualified observers were present 

during the tests and saw no visible emissions from the stacks 

being tested. 

C.3 PLANT G 

Plant G has a capacity of 1800 bpd and a normal operating 

output of 1500 bpd. 

paste mixing, the three-process operation, and formation. There 

is also a small parts casking unit and a lead reclaim pot. Both 

wet and dry batteries are produced. Figure C-3 is a schematic 

diagram of Plant G production flow. 

The major facilities include grid casting, 

Grids are cast on six grid casting machines, which receive 

lead from two meltjng pots. This process is not controlled. 

One paste mixer is used for both positive and negative 

pastes. The mixer emissions are controlled by a Schneible, type 

F61BL, low-energy cascade type, 116-m /min (4100-acfm) wet scrub- 

ber with a pressure drop of about 1743 to 1992 Pa ( 7  to 8 in. 

W.G.) . 

3 

Finished grids are pasted, dried, and stored. The plate 

drying ovens are vented to the atmosphere by natural draft. The 

dried plates can be sent to formation if they are to be use.d in 

making dry batteries or to the three-process operation for,use in 

wet batteries. 

c-11 
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The dry formation process is totally enclosed and is vented 

through two Tri-Mer mist eliminators installed in parallel. 

I mation. Acid mist from the wet forming room is vented through 
I 

i a Heil water spray scrubber. Wet batteries are washed, painted, 

1 and shipped following the formation process. 

in a dry mode. The packed beds are manually flushed after each 

C-15 

ber is returned to the formation room for ventilation and the 

the three-process operation. 

manufacture consists of stacking the plates, element burning to 

connect the plates, cell setting (inserting the assemblies into 



Deformed grids, posts, connectors, and some scrap plates are 

remelted in a reclamation furnace and formed into lead pigs to be 

reused. Most scrap plates and elements along with reclamation 

furnace slag are sent to a lead smelter for recovery. The rec- 

lamation furnace and the small-parts casting facility are vented 

in a common duct to a Schneible Model No. F-41 multiwash scrubber 

operating with a water-to-gas ratio of 15.2 to 19.0 liters per 

28.3 m3 (4 to 5 gallons per 1000 acf). 

typically 498 to 147 Pa (2 to 3 in. W.G.) with a rated exhaust 

rate of 99 to 119 m /min (3500 to 4200 acfm). 

The pressure drop is 

3 

Source tests were performed on the lead reclamation and 

formation processes at Plant G. Results of the reclamation 

facility tests are summar.ized in Tables C-3 and C-3A. Qualified 

observers were present during the tests and saw no visible emis- 

sions from the stacks that were tested. 

C.4 PLANT L 

Plant L produces about 6000 lead-acid storage batteries per 

day, using four vat-type formation rooms for manufacturing dry- 

charged batteries. The plant also manufactures wet-charged 

batteries. The formation room tested houses two formation cir- 

cuits, and forms about- 20,000 battery plates per day. 

The formation process begins with the insertion of pasted 

battery plates into individual slots in formation tanks, which 

are about 18 inches wide and 3 feet long. After the plates are 

loaded into the tanks, the positive plates are connected in a 

C-16 
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positive source of direct current (DC) and the negative plates 
I 
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combination of foam and scrubbing. Emission results from tests 

on Cycle No. 3 show emissions when the process is controlled by 

scrubbing only. Additional information on these tests is pre- 

sented in Tables C4 and C4A. 

C.5 OTHER TEST DATA 

Other test data used in this study are summarized in Tables 

c5 and C5A. The data were obtained from tests performed at 

Plants B, J, and K prior to this study. Both Plants B and J 

manufacture lead acid batteries while Plant K produces lead oxide. 

c-20 
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APPENDIX D 

EMISSION MEASUREMENT AND CONTINUOUS MONITORING 

D.l EMISSION MEASUREMENT METHODS 

As part of the work done under EPA Contract No. 68021219, 

Arthur D. Little, Inc. performed a review of the recent litera- 

ture pertaining to lead sampling and analysis. Their recommen- 

dation was to employ a Modified EPA Method 5 sampling train for 

sample collection, with lead analysis to be performed by atomic 

absorption spectrometry (AAS). Based on this advice, EPA com- 

bined these techniques in a working draft, "Determination of Lead 

Emissions from the Manufacturing of Lead Batteries". 

The new source performance standards were based on the 

results of lead sampling conducted with this method by EPA on 

grid-casting furnaces, paste mixing operation?, three process 

operation, lead oxide production, and lead reclamation. 

In this adaptation of the Method 5 sampling train, 100 ml of 

0.1N HN03 was placed in each of the first two impingers to facil- 

itate collection of gaseous lead. Since no separation of gaseous 

and particulate lead was attempted, a filter, which was of high 

purity glass fiber, was located between the third and fourth 

impingers as a backup collector. After sampling was completed, 

the filter portion was extracted for lead in a nitric acid reflux 

procedure. 
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A rigourous pretreatment with HN03 of all sample-exposed 

surfaces and containers, blank analyses of filters and 0.1N HN03, 

and the most recent revisions of the Method 5 sample recovery 

procedure were all employed to insure that high quality samples 

were obtained. 

Since emissions from the manufacture of lead batteries are 

relatively free of other pollutants, possible sample matrix 

effects associated with AAS were insignificant insofar as the 

impinger portion of the sample from this source was concerned. 

However, as a precaution against this problem with the filter 

portion due to the presence of the filter, the analytical tech- 

nique known as the Method of Standard Additions was used for that 

fraction of the sample. In addition to lead determination, data 

were obtained by EPA at one plant on the formation process for 

sulfuric acid mist. 

D.2 CONTINUOUS MONITORING 

EPA has not determined performance specifications for opacity 

monitoring at lead battery plants. Opacity monitoring is, how- 

ever, considered feasible, except when a wet scrubber is used to 

control lead emissions. 

The equipment and installation costs for a single opacity 

monitor are estimated to be approximately $18,000 to $20,000. 

Annual operating costs, including data recording and reduction, 

are estimated to be between $8,000 and $9,000. 



0.3 PERFORMANCE TEST METHODS 

EPA Method 12 i s  recommended as t h e  performance t e s t  method fo r  

lead emission from lead  a c i d  storage b a t t e r y  p lan ts .  

recommended f o r  t he  determinat ion o f  o p a c i t y .  

f o r  t he  determinat ion o f  s u l f u r i c  a c i d  m i s t  emissions. 

EPA Method 9 i s  

EPA Method 8 i s  recommended 

EPA Method 12 i s  e s s e n t i a l l y  t he  same method as was used i n  gather ing 

the NSPS data, except t h a t  i t  has been rev i sed  t o  inc lude a l l  o f  t he  

recent  r e v i s i o n s  t o  Method 5. 

The c o s t  o f  a t e s t  c o n s i s t i n g  o f  t h r e e  l ead  runs w i t h  ana lys i s  and 

the determinat ion o f  v i s i b l e  emissions i s  est imated t o  be about 6 t o  8 

thousand d o l l a r s .  Th i s  c o s t  est imate i s  based on the assumption t h a t  

the t e s t i n g  i s  performed by independent contractors ;  t he  use o f  in-house 

o r  p l a n t  personnel w i l l  s l i g h t l y  reduce t h e  cost .  
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APPENDIX E 

ENFORCEMENT ASPECTS 

E.l GENERAL 

The recommended standards of performance will limit emis- 

sions of lead from grid casting, lead oxide production, paste 

mixing, the three-process operation, and "other lead-emitting 

operations" and emissions of sulfuric acid mist from the forma- 

tion process. The control systems that can be installed to 

comply with the lead standards are combinations of scrubbers 

and fabric filters. Scrubbers and mist eliminators can control 

formation emissions. The control system may serve one or several 

affected facilities simultaneously. Aspects of enforcing these 

standards are discussed below for each affected facility. 

E.2 GRID CASTING 

The design and operation of the grid casting units affect 

the level of uncontrolled emissions from the operation. Machine 

design is fixed and cannot be altered during tests. The casting 

operation is automatic, but each operator may control the temper- 

ature of his melting pot if there is not a central pot. During 

compliance testing, each pot should be at its normal operating 

temperature and all grid casting machines should be operating. 
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The rate of grid production is fixed by a constant machine speed. 

Thus, the operation of all machines indicates a maximum produc- 

tion rate. 

Because of the units of the standard (gr/dscf), lead through- 

put data is not required. The process engineer should observe 

the process and record any operating problems that can affect 

compliance test results, such as breakdown of a machine or shut- 

down by the operator, A process monitor is necessary because 

production records alone may not be adequate to determine normal 

operation. The quantity of deformed plates produced generally is 

not recorded, but emissions are generated by the casting of both 

perfect and malformed plates. Thus, although production records 

may show a low production figure for the test day, the lead 

throughput during the test may be at a maximum. 

Short downtimes during the test should not invalidate the 

results. It is often necessary to spray the molds with a special 

cork solution to prevent the grids from sticking. The process 

engineer will determine whether process downtime during the 

compliance test is excessive. 

E . 3  PASTE MIXING 

Paste mixing is a batch operation done in a muller, day, or 

dough-type mixer. The process design for a given facility is 

fixed and cannot be changed during a compliance test. The paste 

mixing process involves two phases, materials charging and blend- 

ing. Often each phase is controlled by a different device. At 

plants using two devices for the mixing cycle, the compliance 
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test will require two different test locations. The tests should 

be performed only while the mixer is ducted to the control device 

tested. A process engineer can coordinate process operation with 

compliance tests. 

Compliance tests should be performed while the mixer is 

operating at maximum load. Process operating records should be 

consuited to verify that the paste recipe during compliance tests 

is the one normally used at that facility. If the same mixer is 

used for both positive and negative batches, tests should be run 

during mixing of positive batches when possible. Typically more 

dry lead oxide is used in positive batches, since a wet lead 

oxide sludge (recovered from deformed plates) is often used in 

negative batches. The positive batches, therefore, may generate 

more lead emissions. The source tests performed in this study 

showed no significant differences in controlled lead emissions 

from mixing of positive and negative batches. 

E.4 THREE-PROCESS OPERATION 

The three-process operation consists of slitting and stack- 

ing, burning, and assembly. These functions are done in many 

different ways, as described in Chapter 3 .  Lead emissions depend 

on the process design, the materials-handling techniques, and the 

number of process steps. Compliance tests should be performed 

during full operation. It is not practical to require that all 

processes operate at all times throughout the tests, since a 

minor breakdown or a changeover in the type of battery being 

produced may require short downtimes that should not signifi- 
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cantly affect overall process emissions. The process engineer 

must determine whether the downtimes of various three-process 

operations are significant enough to invalidate the compliance 

test. 

In many three-process operations, one process may operate 

only if another process is shutdown. For example, a hand stack- 

ing station may operate only when an automatic unit is down or 

vice versa depending on the needs of the plant. If there is any 

indication that lead emissions from the two processes are sig- 

nificantly different, the process judged to generate the greatest 

amount of emissions should be operating during the compliance 

test. 

, 

Some plants may control different processes within a three- 

process operation facility with different control devices. 

such instances, source tests must be run on all applicable stacks. 

Since it is likely that lead concentrations will be different in 

each exhaust stream, an equivalent concentration must be deter- 

mined. This is done by determining total lead emissions in 

grains per minute and dividing by the total exhaust flow rate in 

dry standard cubic feet per minute. 

ti.on can then be compared with the standard. 

In 

This equivalent concentra- 

E.5 LEAD OXIDE PRODUCTION 

Lead oxide is produced by the ball mill and the Barton 

processes. Each must comply with the standard. The process is 

continuous, and equipment failures are few. If the equipment is 

just starting up after a shutdown, at least 4 hours of operation 
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should be allowed before compliance'testing to ensure that steady- 

state conditions have been achieved. 

The lead oxide process may be controlled by more than one 

baghouse. 

stack. Only one test location is required if there is a common 

exhaust. Otherwise each stack must be tested. Proper baghouse 

operation can be checked by observing the pressure drop of the 

control device. 

The baghouses may or may not exhaust through a common 

Lead emissions are proportional to the lead feed rate to 

the system. During compliance tests, the feed rate should be 

normal. If the feed rate varies significantly, tests should be 

performed during the maximum feed rate. The process engineer can 

monitor feed rate by counting the number of lead ingots fed to 

the system. The ingots typically weigh about the same. 

I 

E. 6 LEAD RECLAMATION 

The lead reclamation systems consist of a melting pot in 

which relatively clean lead is remelted and cast into ingots for 

use in the plant. This category does not include operations 

similar to those in the secondary lead smelters on the premises 

of a few lead-acid battery plants. Lead emissions depend on 

scrap feed rate, type of scrap, and operating techniques. Com- 

pliance tests should be performed at the maximum feed rate, 

while the "dirtiest" scrap is fed to the recovery process, and 

while operating techniques are normal. Since the lead reclama- 

tion system is on-stream only periodically, the plant must be 
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notified well in advance so that enough scrap can be 

all applicable tests. 

Unlike most other lead-acid battery facilities, 

tion of a lead reclamation facility is controlled ma 

operator. The lead pot is usually heated continuous 

stored fox 

the opera- 

nly by the 

y, but the 

temperature is raised from about 316°C to about 427OC (600'F to 

about 800'F) when scrap is being dumped into the pot. After 

dumping, the contents of the pot furnace is agitated with a metal 

rod so that the lead will sink. This can be done manually or 

automatically. Slag is removed from the surface periodically, 

and when there is room in the pot, more,scrap is dumped in. The 

molten lead can be removed at any time and poured into molds. 

The process engineer can judge by observation whether the process 

is operating normally. 

E.? OTHER LEAD EMITTING OPERATIONS 

Many lead-acid battery plants operate processes that are 

not common to all plants. A process such as lug breaking may 

be required at some plants because of the equipment used or the 

type of battery produced. Under the standard, such processes 

are required to be limited to lead emissions of not greater than 

1.00 mg/m3 (0.00044 gr/dscf) . 
(50 ug/m ) requires that all processes emitting significant lead 

emissions will be vented. These processes can normally be 

vented to controls serving other processes. 

Compliance with OSHA regulations 
3 
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1. SUMMARY 

I 

I 

On January 14 ,  1980, the  Administrator proposed standards of performance 

Public comments were requested on the proposal in the Federal 
for lead-acid battery manufacture (45 FR 2790) under Section 111 of the 
Clean Air Act. 
Register. There were 21 commenters composed mainly o f  lead-acid bat tery 
industry and S ta t e  Agency representat ives .  
t i ves  of the U.S. Department of Commerce and industr ies  n o t  associated with 
lead-acid bat tery manufacturing. 
with responses t o  these comments, a r e  summarized in t h i s  document. The 
summary of comments and responses serves as the basis f o r  the revisions made 
t o  the standards between proposal and promulgation. 

1.1 SUMMARY OF CHANGES SINCE PROPOSAL 

Also commenting were representa- 

The comments tha t  were submitted, along 

A number of changes have been made t o  the standards since the i r  proposal. 
The most s ign i f icant  of these a re  changes i n  the emission l imi ta t ions  f o r  
the gr id  casting and lead reclamation f a c i l i t i e s .  
l imi t s  fo r  these f a c i l i t i e s  a r e  based on leve ls  achievable using impingement 
scrubbers, while the proposed emission l imi t s  were based on leve ls  achievable 
using f ab r i c  f i l t r a t i o n .  
has been changed from 0 t o  5 percent,  because of the change i n  the emission 
l imi t  f o r  this f a c i l i t y .  
grid casting and lead reclamation are  i l l u s t r a t e d  in Table 1-1, which 
presents the proposed and promulgated emissions l imi ta t ions  for a l l  f a c i l i t i e s  
affected by the standards. 

The promulgated emission 

Also, the opaci ty  standard f o r  lead reclamation 

The changes in the standards of performance f o r  

Another change i s  the redef in i t ion  of the paste mixing f a c i l i t y  t o  
include several operations anc i l la ry  t o  paste mixing. 
operations a re  lead oxide s torage,  conveying, weighing, and metering operations;  
paste handling and cooling operations; and p l a t e  pasting, takeoff ,  cooling, 
and drying operations. - 

These anc i l la ry  
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TABLE 1-1. SUMMARY OF CHANGES MADE TO LEAD EMISSION L I M I T A T I O N S  
BETWEEN PROPOSAL AND PROMULGATION 

Proposed lead 
Affected f a c i i i t y  emission i i m i t a  

Promulgated lead 
misjion ,:-:-a 

l l l l l l L  

Lead ox ide product ion 

Gr id  cas t ing  0.05 mgldscm (0.00002 gr ldsc f )  0.40 mgldscm (0.00024 g r l d s c f )  

Paste mix ing 

Three-process operat ion 

Lead reclamation 2.0 mgldscm (0.00088 gr ldsc f )  4.5 mgldscm (0.0022 g r l d s c f )  

5.0 mglkn (0.010 l b l t o n )  No change f rom proposed l i m i t  

1 .O  mgldscm (0.00044 gr ldsc f )  

1 .O m g l d s n  (0.00044 gr ldsc f )  

No change f r o m  proposed l i m i t  

No change from proposed l i m i t  

Other lead-emi t t ing 
operat ions 1 .O mgldscm (0.00044 gr ldsc f )  No change from proposed l i m i t  

aFor lead oxide production, the emission l i m i t  i s  expressed i n  terms o f  lead emissions 
per ki logram of lead processed. 
For g r i d  cast ing,  paste mixing, three-process, operation, lead  reclamation, and other  
lead-emi t t ing f a c i l i t i e s ,  emission l i m i t s  a re  expressed i n  terms o f  lead emissions per 
d r y  standard cubic meter of exhaust a i r .  
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I n  add i t ion ,  the  u n i t s  o f ' , .  
lead-acid b a t t e r y  manufacture 'h 
t o  lead throughput. The promul w i l l  a f f e c t  new, modif ied,  
o r  reconst ructed f a c i l i t i e s  a t  
day b a t t e r i e s  which would conta 

o r  equal t o  5.9 Mg (6.5 tons) .  
c u t o f f  i n  the  proposed standar 

content o f  11.8 kg (26 l b )  o f  1 

: :cutof f  f o r  t h e  standards f o r  

d, from b a t t e r i e s  per  day (bpd) 

the  c a p a c i t y ' t o  produce i n  one 

, 'an  amount o f  l ead  grea ter  than 

rresponds t o  t h e  500 bpd 
'on an average b a t t e r y  lead 

. .~ 

The promulgated standards pressure drop mon i to r ing  and 
record ing f o r  f a b r i c  f i l t e r s .  , p mon i to r ing  and record ing  
requirement has been re ta ined  owever, the  continuous 

record ing requirement has been chan,ged t o  a requirement t h a t  pressure drop be 
recorded every 15 minutes. 
f o r  g r i d  cast ing,  the minimum sampling t ime f o r  t h i s  f a c i l i t y  has been 
reduced from 180 minutes t o  60 mi.nutes. 

Finally,,'tiecause o f  the  change i n  t h e  standard 

? 
. .  

I :  

, 

1 
I 
I 

i 

i 

1 
1 

i 

1.2 SUMMARY OF IMPACTS OF THE PROMULGATED ACTION 

1.2.1 A l te rna t i ves  t o  the Promulgated' Ac t ion  
. ,  

The con t ro l  a l t e r n a t i v e s  consjdered f o r  the  lead-ac id b a t t e r y  manufacture 

source category a re  discussed i n  Chapter 6 o f  the  Background In fo rmat ion  
Document (BID) f o r  the  proposed standards (Volume I ) .  
a l t e r n a t i v e s  were considered for :p lants  l a r g e r  than the  small s i z e  c u t o f f  
The con t ro l  techniques on which . t h e  . a l t e r n a t i v e s  were based are summarized 

F ive  regu la to ry  

. , .  " .~, .. , ;'.. . . 
1 :  i n  Table 1-2. . .  

, ,, 
* I . ,  

The promulgated standards correspond: t o  A l t e r n a t i v e  111, which i s  based 
on the use o f  f a b r i c  f i l t r a t i o n  t o  c o n t r o l  emissions f rom lead ox ide  product ion,  

paste mixing, th ree  process ope nd;other lead-emi t t ing  f a c i l i t i e s ,  
I ,  :' .' 

and scrubbers t y p i c a l l y  used i n  i a c i  d b a t t e r y  manufacturing i n d u s t r y  
t o  con t ro l  emissions from g r i d  c a s t i  $dv l'ead rec lamat ion f a c i l i t i e s .  This 
a l t e r n a t i v e  i s  considered t o  re f l ec t ' . khe  'degree o f  emission con t ro l  achievable 
through the use o f  the best demons:trated technology consider ing costs,  nona i r  
q u a l i t y  hea l th  and environmental. ,impacts ,,',and energy requirements f o r  lead-ac id 
b a t t e r y  manufacture. 
a basis f o r  the promulgated standards. i s ' d i scussed  i n  Chapter 2, Sec t ion  2.2. 

.,: .; 
The rationh.1.e': $4i!::the ! ,select ion o f  A l t e r n a t i v e  I11 as 

' '  . 

. I .  
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The proposed standards corresponded t o  A l t e r n a t i v e  I. The emission I 

l i m i t s  and the  impact analyses f o r  t h i s  a l t e r n a t i v e  had been based on the 

a p p l i c a t i o n  o f  f a b r i c  f i l t e r s  t o  a l l  a f f e c t e d  f a c i l i t i e s ;  however, as noted 
i n  the preamble t o  the  proposed standards, the  emissions l i m i t s  f o r  

A l t e r n a t i v e  I cou ld  a l s o  have been achieved us ing h igh  energy ven tu r i  
scrubbers. 
Sect ion 2.2) ,  i t  has been determined t h a t  standards f o r  g r i d  cas t i ng  and 
lead reclamat ion f a c i l i t i e s  cannot be based on the  use o f  f a b r i c  f i l t e r s .  
Therefore, the  costs ,  and energy and water requirements o f  v e n t u r i  scrubbers, 
which would have met the proposed standards f o r  g r i d  cas t i ng  and lead 

reclamat ion, have been estimated.' These est imates have been used t o  r e v i s e  
the energy, economic, and water p o l l u t i o n  impacts p ro jec ted  f o r  A l t e r n a t i v e  I .  

I n  l i g h t  o f  arguments presented by a number o f  comnenters (Chapter 2, 

I 
I I As noted i n  Volume I o f  t h e  B I D ,  growth p r o j e c t i o n s  f o r  t h e  lead-ac id 

The environmental, economic, and energy impacts est imated 

b a t t e r y  manufactur ing i n d u s t r y  over the  next f i v e  years range from 3 t o  
5 percent per year. 

f o r  the  promulgated standards i n  t h i s  chapter and i n  Volume I are based on 
a growth r a t e  o f  3.5 percent per  year .  

I 

i 

1.2.2 Environmental Impacts o f  Promulgated Ac t ion  

The environmental impacts o f  t h e  regu la to ry  a l t e r n a t i v e s  f o r  lead-ac id 

ba t te ry  manufacture are discussed i n  Chapters 6 and 7 o f  the  B I D  f o r  the 
proposed standards. The impacts o f  the  promulgated a c t i o n  are  summarized 

and compared t o  the impacts of the proposed regu la t i on  i n  t h i s  subsection. 

The d i f f e rences  between t h e  impacts o f  the  promulgated standards and the  

proposed standards are due t o  the changes i n  emissions l i m i t s  f o r  g r i d  
cas t ing  and lead reclamat ion. The change i n  the paste mix ing  f a c i l i t y  
d e f i n i t i o n  and other  changes a r e  n o t  expected t o  have s i g n i f i c a n t  impacts on 
lead emissions. 
impact ana lys is  i n  Volume I of the B ID ,  represents the f i n a l  Environmental Impact 
Statement f o r  t h e  promulgated standards. 

The f o l l o w i n g  d iscuss ion i n  con juc t ion  w i t h  the  environmental 

! 1.2.2.1 A i r  p o l l u t i o n  impacts 

The lead emission impact o f  the  promulgated standards i s  compared w i t h  

the impact o f  the  proposed standards i n  Table 1-3 f o r  the  500, 2000 and 
6500 bpd (5.9, 23.6 and 76.7 Mglday o r  6.5, 26.0, and 84.5 tons lday o f  lead)  

7 1-5  
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model plant s i zes .  As shown in t h i s  tab le ,  the changes in the standards fo r  
grid casting and lead reclamation will have only a s l i gh t  impact on the 
emission reduction a t t r i bu tab le  t o  the NSPS. The promulgated standards a re  
expected to  reduce to ta l  lead a i r  emissions from f a c i l i t i e s  coming on-line 
during the next f i v e  years t o  about 3.1 Mg (3.4 tons) i n  the f i f t h  year ,  
while the proposed standards were expected t o  reduce emissions from these 
f a c i l i t i e s  t o  2.8 Mglyr (3.1 tons lyr ) .  B o t h  of these figures represent a 
decrease in lead emissions of about 97 percent from the lead emissions which 
would be allowed under current State  Implementation Plan (SIP) l imi t s  fo r  
par t icu la te  matter. 

Table 1-4 compares the estimated ambient a i r  lead concentration impact 
As shown i n  of the promulgated action with that  of the proposed standards. 

the  tab le ,  the changes in the standards fo r  g r i d  casting and lead reclamation 
a r e  n o t  expected to  have a s ign i f icant  impact on ambient lead concentrations 
i n  the v i c i n i t i e s  of battery plants.  
calculat ions indicate  tha t  the maximum annual ambient impact of lead emissions 
from a 6500 bpd plant complying with the promulgated regulation would be 
l e s s  than the national ambient a i r  qua l i ty  standard of 1 . 5  pg/m3 (averaged 
over a calender quar te r ) .  

1 . 2 . 2 . 2  Water pollution impact 

The r e s u l t s  of dispersion modelling 

The estimated wastewater impact of the promulgated action i s  compared 
w i t h  t ha t  of the proposed standards in Table 1-5. 
of t h i s  chapter, the water pollution impact analysis fo r  the proposed 
standards has been revised based on the estimated eff luents  for  venturi 
scrubbers which would meet the proposed standards for  grid casting and lead 
reclamation. 

As noted in Section 1 .2 .1  

The promulgated action i s  expected to  r e s u l t  i n  an increase i n  the lead 
content of wastewater of about 0.6 percent, for  a typical lead-acid battery 
plant.  I t  i s  anticipated tha t ,  in ear ly  1981, EPA's Office of Water and 
Waste Management will propose a regulation which would require zero lead 
wastewater discharge from grid casting and lead reclamation. 
from scrubbers control1 ing these f a c i l i t i e s  could be accomplished by clar i fying 
and recycling the scrubber eff luent .  

Zero discharge 

The cos t  of t h i s  treatment i s  estimated 

1-8 
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TABLE 1-4. COMPARISON-. 'CONCENTRATION IMPACTS OF 
PROP~SED ,. AND PROMULGATED REGULATIONS 

. .. %. 

. .  . i  . . . ,  . 500 BPD P l a n t  
, .. 

Basel ine l  34 19 4 
1 C l  c l  

<1 <1 .., 1 
Proposed standards 
Promulgated standards 

. I  
% .: 6500 BPO Plant  

. .  
Basel i nea . 0.58 .>  ' aa 41 8 
Proposed standards 0.011 ,. 2 1 <1 
Promulgated standards . .  ;jO.O:l3.2 . , .. ,dea: , . ,f 2 1 <1 .: . D 

aNo addi t ional  regulatory action. 

, . .  

L . .  
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t o  be l e s s  t h a n  one percent of the costs which would be allocable to  the 
recommended NSPS fo r  a completely modified or reconstructed 2000 battery per 
day plant.  

1.2.3 Energy and Economic Impacts of Promulgated Action 

1 

1.2.3.1 Energy impacts 
YL. . --- 
I I I ~  ellrl yy ; I I Ip( l~ ts  o f  the proposcd regulation and the regulatory a l te rna t ives  

considered fo r  lead-acid battery manufacture a r e  estimated i n  Chapter 7 of 
Volume I of the B I D .  The estimated impacts o f  the proposed standards were 
based on the application of fabr ic  f i l t e r s  t o  a l l  affected f a c i l i t i e s .  As 
noted in Section 1 . 2 . 1  of t h i s  Chapter, the energy impacts for  the proposed 
regulation have been recalculated based on application of h i g h  energy venturi 
scrubbers ra ther  than fabr ic  f i l t e r s  t o  grid casting and lead reclamation 
exhausts. 
control system for  a lead-acid battery manufacturing f a c i l i t y  i s  e l ec t r i ca l  
energy required t o  operate the fan which overcomes the pressure drop  t h r o u g h  
the system. Based on pa r t i c l e  s i ze  data and scrubber efficiency data,  i t  i s  
estimated t h a t  high energy venturi scrubbers w i t h  pressure drops of about 
7.5 kPa (30 in .  W . G . )  would be needed t o  meet the emissions l imitat ions for 
grid casting and lead reclamation in the proposed regulation (Chapter 2 ,  
Section 2 . 2 ) .  

The major portion of the energy required t o  operate an a i r  emission 

I n  cont ras t ,  the  promulgated emission standards for  g r i d  casting and 
lead reclamation are  based on levels  demonstrated t o  be achievable by 
impingement scrubbing w i t h  a scrubber pressure drop of about 1.25 kPa 
( 5  in .  W . G . ) .  

operation, and other lead emitting f a c i l i t i e s  i n  b o t h  the proposed and 
promulgated standards a re  based on the appl icat ion of fabr ic  f i l t e r s  with 
pressure drops of about 1 .25  kPa ( 5  i n .  W . G . ) .  

Also, the emissions l imitat ions for  paste mixing, three-process 

The incremental e l e c t r i c i t y  requirements a t t r i bu tab le  to  the promulgated 

For the proposed regulation, b o t h  the original and 
regulation ( A 1  ternat ive 111) and the proposed regulation (Alternative I )  are  
compared in  Table 1-6. 
revised estimates of the e lec t r ica l  energy requirement a re  presented. 

1-12 



1 

TABLE 1-6. ELECTRICITY REQUIREMENTS FOR PROPOSED AND 
PROMULGATED STANDARDS 

Plant  
s i ze  

E l e c t r i c i t r  requirements 
a t t r i b u t a b l e  t o  NSPS ' (MWh/yr) 

Proposed r e g u l a t i o n  Promulgated 
O r i g i n a l  est imatea Revised est imateb r e g u l a t i o n  

500 BPD 

2000 BPD 

6500 BPD 

28 

80 

252 

51 

154 

500 

28 

80 

252 

~~ ~~ ~ ~ 

aBased on fab r i c  f i l t e r  con t ro l  o f  a l l  a f f e c t e d  f a c i l i t i e s .  
bBased on ven tu r i  scrubber con t ro l  o f  g r i d  cas t i ng  and lead rec lamat ion f a c i l i t i e s .  

1-13 



In addition t o  these e l e c t r i c i t y  requirements, heat energy i s  expected 
t o  be required t o  r a i s e  exhaust gases from paste  mixing above t h e i r  dewpoint 
and thus prevent baghouse blinding due t o  excess moisture (Chapter 2,  Section 2.2).  
This requirement would be the same f o r  the promulgated and proposed actions.  
Total energy requirements f o r  the proposed and  promulgated regulations a re  
compared wi'tii p lant  energy requirements in Table 1-7. For the proposed 
act ion,  the or iginal  and revised estimates of to ta l  energy requirements a re  
presented. 
energy requirements f o r  various plant s izes  (Volume I ,  Chapter 7 ) .  Exhaust 
energy requirements represent requirements f o r  venting f a c i l i t i e s  t o  prevent 
employee exposure. Base1 ine control energy requirements represent energy 
needs f o r  control l ing emissions t o  the degree required under a typical SIP  
par t icu la te  regulation. All e l ec t r i ca l  energy requirements i n  Table 1-7 
a r e  expressed in  terms of the amount of heat which would be required t o  
generate the needed e l e c t r i c i t y  (assuming an average power plant efficiency 
of 34 percent).  

Process energy demands are based on reported to ta l  process 

The energy required a t  a new plant  t o  operate emission control devices 
ins ta l led  t o  meet the promulgated regulation will  be a b o u t  2 .7  percent of 
the to t a l  plant energy requirement. 
e l ec t r i ca l  energy demand a t t r ibu tab le  t o  the promulgated action will be 
about 2.8 GWh of e l e c t r i c i t y  in the f i f t h  year a f t e r  promulgation. The 
f i f t h  year nationwide energy demand increase resul t ing from action will  be 
approximately 50 PJ/hr (48 x lo9  BTUlyr), o r  the equivalent of about 
8.1 thousand barrels  of o i l  per year.  

1.2.3.2 Economic impact 

The t o t a l  nationwide increase in 

The economic impacts of the proposed regulation and the regulatory 
a l t e rna t ives  a re  discussed i n  Chapter 8 of Volume I of the BID. 
above, the proposed regulation corresponded t o  Alternative I .  
economic impact fo r  the proposed action was based on the application of 
f ab r i c  f i l t e r s  t o  a l l  affected f a c i l i t i e s .  However, i t  has been determined 
t h a t  the proposed emission l imi t s  f o r  g r i d  casting and lead reclamation 
cannot be based on f a b r i c  f i l t r a t i o n  and  t h a t  high energy ( 7 . 5  kPa o r  
30 in .  W.G. pressure drop) venturi scrubbers would be required to  achieve 

As noted 
The estimated 

4 
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these l i m i t s .  

been reca lcu la ted  based on the  costs  o f  v e n t u r i  scrubbers f o r  the  g r i d  

cas t i ng  and lead rec lamat ion f a c i l i t i e s .  

Therefore, the  economic impacts f o r  t h e  proposed a c t i o n  have 

The costs  o f  compliance w i t h  t h e  promulgated r e g u l a t i o n  f o r  new and 

e x i s t i n g  p l a n t s  a re  compared w i t h  t h e  rev i sed  costs f o r  the  proposed standards 

i n  Table 1-8. For t h e  proposed regu la t i on ,  t h e  o r i g i n a l  and rev ised est imates 
o f  economic impacts a r e  presented. The p red ic ted  annual ized costs  o f  the  
promulgated a c t i o n  range from 8 percent lower,  f o r  e x i s t i n g  6500 bpd p lan ts ,  
t o  28 percent  lower, f o r  new 500 bpd p lan ts ,  than t h e  annual ized costs  which 

would have r e s u l t e d  fo r  t h e  proposed standards!  Also, the  pro jec ted  c a p i t a l  
cos ts  f o r  p lan ts  complying w i t h  the  promulgated standards are  much lower (18 

t o  40 percent)  than those which would have r e s u l t e d  f rom t h e  proposed 
standards. 

The cos t  per b a t t e r y  a t  a p l a n t  where a l l  f a c i l i t i e s  a r e  a f f e c t e d  by 

the  promulgat ion i s  expected t o  range from 23 cents per ba t te ry ,  f o r  a new 

6500 bpd p lan t ,  t o  54 cents per ba t te ry ,  f o r  a completely reconst ructed o r  
mod i f ied  500 bpd p lan t .  The average incremental  cos t  associated w i t h  the 
promulgated r e g u l a t i o n  w i l l  be about 29 cents  per  ba t te ry ,  which amounts t o  
about 1.6 percent o f  the  wholesale p r i c e  o f  a ba t te ry .  
c a p i t a l  cos t  o f  t h e  i n s t a l l e d  emission c o n t r o l  equipment necessary t o  meet 

t h e  promulgated r e g u l a t i o n  f o r  a l l  new, mod i f ied ,  o r  reconst ructed f a c i l i t i e s  
coming on - l i ne  over t h e  nex t  f i v e  years w i l l  be about $8.2 m i l l i o n .  

t o t a l  annual ized cos t  o f  operat ing t h i s  equipment i n  the  f i f t h  year  a f t e r  

promulgat ion w i l l  be about $3.9 m i l l i o n .  

1.2.4 Other  Environmental Concerns 

1.2.4.1 I r r e v e r s i b l e  and i r r e t r i e v a b l e  commitment o f  resources 

The t o t a l  nat ionwide 

The 

The ex ten t  t o  which the  proposed standards f o r  lead-ac id b a t t e r y  
manufacture would have involved a t r a d e o f f  between lead a i r  p o l l u t i o n  
reduc t i on  and energy losses i s  discussed i n  Sect ion 7.6.1 o f  Chapter 7 o f  

the  B I D  f o r  the  proposed standards. 
impacts discussed i n  t h i s  sect ion.  

There a r e  no s i g n i f i c a n t  changes t o  the  
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1.2.4.2 Environmental impact of delayed standards 

The impacts o f  a delay i n  setting new source performance standards f o r  
lead-acid ba t te ry  manufacture a r e  discussed i n  Section 7.6.2 of Chapter 7 of 
Volume I .  

1.2.4.3 Environmental impact o f  no standard 

I 
There has been no s ign i f i can t  change to this impact. 

The environmental impacts of not set t ing new source performance standards 
f o r  lead-acid bat tery manufacture a r e  discussed i n  Chapter 7 ,  Section 7 . 6 . 3  
of Volume I o f  the B I D .  These impacts have not changed s ign i f i can t ly  since 
proposal. 

. . .  
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2. .SUMMARY OF PUBLIC COMMENTS 

A l i s t  o f  comnenters, t h e i r  a f f i l i a t i o n s ,  and the EPA docket number 
assigned t o  each comnent i s  shown i n  Table 2-1. 
on the  proposed standards and the  Background In fo rmat ion  Document f o r  the 
proposed standards were received. The comments have been combined 
i n t o  the fo l low ing  n ine  categor ies:  

Twenty-one l e t t e r s  commenting 

1. 
2. 
3 .  
4 .  
5. 
6. 
7. 
8. 

9. 

General 
Emission Contro l  Technology 

M o d i f i c a t i o n  and Reconstruct ion 
Economic Impact 
Environmental Impact 

Legal Considerat ions 

Test Methods and Moni tor ing 
Report ing and Recordkeeping 
Miscellaneous 

The comments and issues are  discussed, and responses are presented i n  

the  f o l l o w i n g  sect ions o f  t h i s  chapter. 

r e g u l a t i o n  i s  presented i n  Sect ion 1.2 o f  Chapter 1. 

2.1 GENERAL 

A summary o f  the  changes t o  t i le  

Comment: The proposed standards exempted f a c i l i t i e s  a t  any p l a n t  w i t h  

a product ion capaci ty  o f  l ess  than 500 bpd. 
number o f  b a t t e r i e s  which can be produced a t  a p l a n t  was no t  the appropr ia te 
c r i t e r i o n  on which t o  base the  s i ze  c u t o f f .  
b a t t e r i e s  are produced i n  a v a r i e t y  o f  s izes,  and t h a t  emissions from ba t te ry  
product ion are probably r e l a t e d  more t o  the  amount o f '  lead  used t o  produce 

b a t t e r i e s  than t o  the number o f  b a t t e r i e s  produced. 

Some commenters f e l t  t h a t  the  

It was po in ted  ou t  t h a t  lead-ac id 

. .  
Response: These are  considered t o  be reasonable comments. Economic 

impacts o f  standards as we l l  as emissions are  expected t o  be r e l a t e d  t o  the  
amount o f  lead  used i n  a p a r t i c u l a r  b a t t e r y  product ion operat ion r a t h e r  than 
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TABLE 2-1. LIST OF COMMENTERS ON THE PROPOSED STANDARDS OF PERFORMANCE 
FOR LEAD-ACID BATTERY MANUFACTURE 

Docket numbera Comnenter and a f f i l i a t i o n  

IV-D-1 

IV-0-2 

IV-D-3 

IV-D-4 

IV-D-5 

IV-D-6 

IV-D-7 

IV-D-8 

Mr. J’ames H .  Hazelwood 
Georgia Marble Company 
2575 Cumberland Parkway, Northwest 
Atlanta, Georgia 30339 

Mr. James K. Hambright, Director 
Department of Environmental Resources 
Bureau of Air Qual i ty  
P.O.  .Box 2063 
Harrisburg, Pennsylvania 17120 

Mr. Thomas Hatterscheide 
Gould,  Incorporated 
P.O. Box 43140 
S t .  Paul, Minnesota 55164 

Mr. Richard A. Leiby 
Assistant Safety Director 
East Penn Manufacturing Company, Inc. 
Main Office 
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Vice President,  Environmental Resources 
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aThe ident i f icat ion code for the lead-acid bat tery manufacture docket. i s  OAQPS-79-1. 
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Table 2-1. (continued) 

Docket numbera 

IV-D-9 

IV-D-10 

IV-D-11 

IV-D-12 

IV-D-13 

IV-0-14 

IV-D-15 

IV-D-16 

Commenter and a f f i l i a t i o n  

Mr. Robert L .  Grunwell, President 
The Hydrate Battery Corporation 
3220 Odd Fellows Road 
Lynchburg, Virginia 24506 

Mr. Richard A .  Valentinett i  
Chief, Air and S o l i d  Waste Programs 
Agency of Environmental Conservation 
S t a t e  Office Building 
Montpelier, Vermont 05602 

Mr. S u d h i r  Jagirdar,  P.E. 
Senior Sanitary Engineer 
S ta te  of New York 
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202 Mamaroneck Avenue 
White Plains, New York 10601 

Mr. Harry H. Hovey, J r .  
Director,  Division of Air 
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50 Wolf Road 
Albany, New York 12233 

Mr. Jack Boys 
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Mr. James F. McAvoy, Director 
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Sta te  of Ohio 
Box 1049 
Columbus, O h i o  43216 

Mr. Charles C.  Miller 
Director, Air and Land Quality Division 
Iowa Department o f  Environmental Quality 
900 East Grand Avenue 
Des Moines, Iowa 50310 

Mr. W .  M .  Pal l ies  
Manager, Health and Safety 
Exide Corporation 
P.O. Box 336 
Yardley, Pennslyvania 19067 

I 
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Table 2-1. (cont inued)  

, 

a Docket number 

IV-D-17 

IV-0-18 

I V-0-19 

IV-D-20 

IV-D-25 

Commenter and a f f i l i a t i o n  

Mr. J .  M. Beaudoin, Manager 
Health,  Sa fe ty ,  and Environmental Control 
Globe-Union Incorporated 
5757 idoi'th Green Bay Avenue 
Milwaukee, Wisconsin 53201 

Mr. John M. Daniel 
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Control Board 

Building 
2321 9 

Mr. Roaer Winslow. President  
Vol tmagter Company, Incorporated 
P.O. Box 388 
Corydon, Iowa 50060 
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Washington, D . C .  20210 
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I 

aThe i d e n t i f i c a t i o n  code f o r  t h e  lead-acid b a t t e r y  manufacuture docket 
i s  OAQPS-79-1. 
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t o  the  number o f  b a t t e r i e s  produced. 
est imated t h a t  odd-size lead-ac id b a t t e r i e s  represent a very small share o f  
the lead-ac id ba t te ry  market; however the  comments 'received on the  proposed 
standards i n d i c a t e  t h a t  a s i g n i f i c a n t  number o f  odd-sized b a t t e r i e s  a re  
produced. I n d u s t r i a l  ba t te r i es ,  which can be as much as 50 times l a r g e r  

than automobile b a t t e r i e s ,  a r e  est imated t o  represent about 7 percent o f  

t o t a l  U.S. lead-ac id b a t t e r y  product ion. '  

A t  the  t ime f f  proposal, i t  was 

The small s i ze  c u t o f f  f o r  t h e  promulgated regu la t i on  i s  expressed i n  

terms o f  lead  throughput. The promulgated standards w i l l  a f f e c t  new, 
modif ied,  and reconst ructed f a c i l i t i e s  a t  any p l a n t  w i t h  the  capac i ty  t o  
produce i n  one day b a t t e r i e s  which would. conta in ,  i n  t o t a l ;  an amount o f  
lead  grea ter  than o r  e q u a l ' t o  5.9 Mg (6.5 tons) .  Th is  c u t o f f  i s  equ iva len t  
t o  the  500 bpd c u t o f f  f o r  p lan ts  producing t y p i c a l  automobile b a t t e r i e s .  
The l e v e l  i s  based on an average b a t t e r y  lead content. o f  11.8 kg (26 l b )  o f  
lead per  ba t te ry .  

Coment: Ore commenter quest ioned whether p l a n t  capaci ty  i s  t o  be 
determined based on the maximum demonstrated product ion r a t e  o r  the  est imated 
maximum product ion ra te ,  f o r  the purposes o f  the small s i z e  c u t o f f .  

Response: For the purposes o f  t h e  small s i z e  c u t o f f ,  t h e  parameter t o  
be used t o  determine the  produc t ion  capac i ty  o f  a p l a n t  i s  t h e  design 

.capaci ty.  The design capaci ty  i s  the  maximum product ion c a p a b i l i t y  o f  t h e  
p l a n t  and can be determined us ing the  design s p e c i f i c a t i o n s  o f  t h e  p l a n t ' s  
component f a c i l i t i e s ,  t ak ing  i n t o  account process bot t lenecks.  The design 

capaci ty  o f  a p l a n t  can be confirmed by checking product ion records.  The 
f i g u r e  c i t e d  as a p l a n t ' s  product ion capac i ty  should no t  be l e s s  than the  
maximum product ion r a t e  i n  t h e  p l a n t ' s  records.  

Comment: 
ra i sed  t o  2000 bpd. 

regu la t i ons  which s e t  minimum standards f o r  S ta te  implementation p lans 
( S I P S )  f o r  the  lead NAAQS do no t  r e q u i r e  ambient a i r  q u a l i t y , m o n i t o r i n g  o r  
atmospheric d ispers ion.analyses f o r  p l a n t s  smal ler  than 2000 bpd (40 CFR 51.80(a)( l )  
and 51.84(a)). 

dec is ion  by EPA t h a t  b a t t e r y  p lan ts  smal le r  than 2000 bpd are  no t  ma te r ia l  
con t r i bu to rs  t o  lead a i r  p o l l u t i o n .  

Several cornenters f e l t  t h a t  t h e  500 bpd c u t o f f  should be 
This conten t ion  was based on the f a c t - t h a t  Federal 

. 

The cornenters considered these c u t o f f s  t o  be i n d i c a t i v e  o f  
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Response: It should be noted t h a t  the  Federal regu la t i ons  t o  which the 
commenters r e f e r r e d  on ly  s e t  minimum standards f o r  a lead SIP. 
discussed i n  Sec t ion  2.6 o f  t h i s  chapter, the  r e g u l a t o r y  approach f o r  NAAQS 
regu la t i ons  promulgated under Sect ion 109 o f  t h e  Clean A i r  Act d i f f e r s  from 

t h a t  fo r  standards o f  performance promulgated under Sect ion 111 o f  the Act. 

I I I ~  sma:: s i z e  c u t o f f  f o r  the  standards o f  performance f e r  Iead-acirl b a t t e r y  

manufacture is:based on a thorough ana lys is  o f  t h e  economic impacts o f  these 

standards. The ana lys is  i nd i ca ted  t h a t  the  economic impact o f  standards on 
p l a n t s  smal ler  than about 250 bpd could be severe, bu t  showed t h a t  the  
economic impact would be reasonable f o r  p l a n t s  w i t h  capac i t i es  greater  than 
o r  equal t o  500 bpd. 
t h a t  the  economic impact o f  standards might be severe f o r  p lan ts  i n  the 500 

t o  2000 bpd s i z e  range. Therefore, a l though t h e  smal l  s i z e  c u t o f f  i s  now 

expressed i n  terms o f  lead  throughput r a t h e r  than b a t t e r y  product ion,  the  

l e v e l  o f  the c u t o f f  remains a t  the lead throughput capac i ty  which corresponds 

t o  a product ion capaci ty  o f  500 bpd. 

Also, as 

I,. . 

None o f  the commenters submit ted in fa rmat ion  i n d i c a t i n g  

Comment: One cornenter  s ta ted  t h a t  the  choice o f  a s i z e  c u t o f f  o f  

500 bpd appears t o  be a r b i t r a r y .  

Response: As noted above, the s i z e  c u t o f f  o f  500 bpd (5.9 Mglday o r  

6.5 tonslday o f  lead)  i s  based on a thorough economic impact ana lys is  o f  the  

new source performance standards. 

Comment: One commenter s ta ted  tha t ,  as t h e  r e g u l a t i o n  i s  w r i t t e n ,  the  
standards o f  performance would no t  apply t o  f a c i l i t i e s  a t  p lan ts  producing 

on ly  lead-ac id  b a t t e r y  components, such as g r i d s .  

Response: Standards o f  performance f o r  lead-ac id  b a t t e r y  manufacture 

have been developed as a r e s u l t  o f  determinat ion made by the Admin is t ra tor  
t h a t  lead-ac id  ba t te ry  manufacturing p lan ts  c o n t r i b u t e  s i g n i f i c a n t l y  t o  a i r  
p o l l u t i o n ,  which may reasonably be a n t i c i p a t e d  t o  endanger p u b l i c  hea l th  o r  
we l fa re .  

c e r t a i n  b a t t e r y  components. 
w i l l  be constructed, because o f  the h igh  cos t  o f  t ranspor t i ng  lead 

components from p l a n t  t o  p lan t .  

No such determinat ion has been made f o r  p l a n t s  producing o n l y  
I n  fac t ,  i t  i s  n o t  expected t h a t  such p l a n t s  

EPA w i l l  rev iew t h i s  r e g u l a t i o n  f o u r  years 
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after the date of promulgation. 
consideration will be given at that time to applying this regulation to such 
plants. 

If battery component plants become prevalent, 

I 

Comment: Another commenter felt that the stack gas concentration 
standards for grid casting, paste mixing, three-process operation, lead 
reclamation, and other lead-emitting facilities do not allow for differences 
in the quantity of emissions between small plants and large plants. 
cornenter recommended that the emissions limits for these facilities be 
expressed in terms of allowable lead emissions per lead throughput, rather 
than in terms of exhaust gas lead concentration. 

This 

I 

Response: The airflow rate from a particular type of facility increases 
with the production capacity o f  the facility. 
grid casting, paste mixing, three-process operation, lead reclamation, and 
other lead-emitting facilities limit lead concertration in airstreams, the 
allowable lead emissions from these facilities increase as the airflow rates 
increase. Thus, the exhaust gas concentration standards mentioned by the 
commenter allow for emissions differences between large and small plants. 

Because the standards for 
I 
I 

I 

Comment: Several commenters contepded that the 0 percent opacity 
standard is impractical. These commenters were concerned that emissions 

Also, some were concerned that emissions from facilities controlled by 

fabric filters would exceed 0 percent opacity during fabric filter cleaning. 
However, one commenter stated that the 0 percent opacity standard appears to 
be achievable for all affected facilities. 

I 
I from facilities which emit fine particles would exceed 0 percent opacity. 

Response: The 0 percent opacity standard for lead oxide manufacturing, 
grid casting, paste mixing, three-process operation and "other lead emitting" 
facilities is considered reasonable. Lead oxide manufacturing, grid casting, 
paste mixing, and three-process operation facilities were observed by EPA to 
have emissions with 0 percent opacity for periods of 3 hours and 19 minutes, 
7 hours and 16 minutes, 1 hour and 30 minutes, and 3 hours and 51 minutes, 
respectively. 
controlled by an impingement scrubber. 
three-process operation facilities, the observation periods included fabric 

1 
il 

For grid casting, the observations were made at a facility 
4 

For lead oxide production and 



f i l t e r  cleaning phases. 
with the opacity standard i s  t o  be determined by taking the average opacity 
over a 6-minute period, according t o  E b A  Test Method 9 ,  and rounding the 
average t o  the nearest whole percentage. 
in  order to  allow occasional brief emissions with opacit ies greater than 
0 percent, which may occiir dGring fabric f i l t e r  cleaning, 

Also, under the promulgated standards, compliance 

The rounding procedure i s  specified . 

A standard of 0 percent opacity was also proposed for  lead reclamation 
f a c i l i t i e s .  
from the lead reclamation f a c i l i t y  tested by EPA, which was controlled by an 
impingement scrubber. However, because the proposed emission l imi t  f o r  lead 
reclamation was based on transfer of fabr ic  f i l t r a t i o n  technology, the 
0 percent opacity standard was considered reasonable. 
of t h i s  chapter, the final emission l imi t  for  lead reclamation i s  based on 
the demonstrated emission reduction capabi l i t i es  of the impingement scrubber 
system tested by E P A .  
has also been changed. 
observations a t  the f a c i l i t y  tested by EPA.  
were observed for  3 hours and 22 minutes, and, d u r i n g  this period, emissions 
ranging from 5 t o  20 percent opacity were observed for  a total  of about 
11 minutes. The highest 6-minute average opacity during the 3 hour and 
22 minute observation period was 4.6 percent. Therefore, the 5 percent 
opacity standard for  lead reclamation i s  considered reasonable. 

Emissions with opacit ies greater than 0 percent were observed 

As noted i n  Section 2 . 2  

Therefore, the opacity standard for lead reclamation 
T h e  f inal  opacity standard i s  5 percent, based on 

Emissions from this f a c i l i t y  

Under the general provisions applicable t o  a l l  new source performance 
standards (40 CFR 60.11), an operator of an affected f a c i l i t y  may request 
the Administrator t o  determine the opacity of emissions from the affected 
f a c i l i t y  d u r i n g  the i n i t i a l  performance t e s t .  I f  the Administrator f i n d s  
t ha t  an affected f a c i l i t y  i s  i n  compliance w i t h  the applicable standards for 
which performance t e s t s  a r e  conducted, b u t  f a i l s  t o  meet an applicable 
opacity standard, the operator o f  the f a c i l i t y  may peti t ion the Administrator 
t o  make an appropriate adjustment t o  the opacity standard for  the f a c i l i t y .  

Comment: Some commenters stated tha t  EPA should established a 
relationship between opacity and emissions before se t t ing  opacity standards. 
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;I 
Response: Opacity l i m i t s  a re  being promulgated i n  a d d i t i o n  t o  mass 

emission l i m i t s  because the  Admin is t ra to r  be l ieves  t h a t  opac i t y  l i m i t s  
provide the' on l y  e f f e c t i v e  and p r a c t i c a l  method f o r  determin ing whether emission 
con t ro l  equipment, necessary f o r  a source t o  meet the mass emission l i m i t s ,  

i s  cont inuously  maintained and operated proper ly .  
Admin i s t ra to r ' s  p o s i t i o n  t h a t  a s ing le ,  cons tan t ly  i n v a r i a n t  and prec ise  
c o r r e l a t i o n  between opac i t y  and mass emissions must be i d e n t i f i e d  f o r  each 

source under a l l  cond i t i ons  of operat ion.  Such a c o r r e l a t i o n  i s  unnecessary 

t o  the  opac i ty  standard, because the  opac i t y  s,tandard i s  se t  a t  a l e v e l  such 
t h a t  i f  the opac i ty  standard i s  exceeded f o r  a l p a r t i c u l a r  f a c i l i t y ,  one 
would expect t h a t  the  app l icab le  emission l i m i t a t i o n  w i l l  a l s o  be exceeded. 
Furthermore, as noted above, a mechanism i s  provided i n  the general p rov i s ions  
whereby,the operator  o f  a f a c i l i t y  can request t h a t  a separate opac i t y  
standard be s e t  f o r  t h a t  f a c i l i t y  i f ,  du r ing  the i n i t i a l  performance t e s t ,  
the Admin is t ra to r  f inds  t h a t  the f a c i l i t y  i s  i n  compliance w i t h  a l l  app l i cab le  

performance standards but f a i l s  t o  meet an app l icab le  opac i t y  standard. 

It has n o t  been the 

I 

1 
I 

1 

1. 
Comment: Some commenters f e l t  t h a t  add i t i ona l  t e s t i n g  should be conducted 

before standards are  promulgated. Several  f e l t  t h a t  the  Admin is t ra to r  

should conduct t e s t s  o f  emissions from Bar ton ead oxide manufactur ing 

process, r a t h e r  than base a standard f o r  t h i s  process on t e s t s  o f  a b a l l  
m i l l  l ead  ox ide process. 

chapter.  One commenter contended t h a t  the  EPA data base i s  narrow, and t h a t  
t e s t s  should be conducted t o  determine the v a r i a b i l i t y  o f  the e f f i c i e n c y  o f  
emission con t ro l  systems. 

I; 
Th is  comment i s  discussed i n  Sect ion 2.2 o f  t h i s  

Response: The Admin is t ra to r  has determined t h a t  t he 'da ta  base developed 
by EPA provides adequate support  f o r  the  promulgated new source performance 
standards. Standards promulgated under Sect ion l l l ( b )  o f  the Clean A i r  Act  
are intended t o  r e q u i r e  the bes t  demonstrated con t ro l  technology, cons ider ing 

cost,  nona i r  q u a l i t y  hea l th  and environmental impact, and energy impacts. 

Thus, the  promulgated standards are  based on t e s t s  o.f f a c i l i t i e s  which have 
been determined by EPA t o  be w e l l  c o n t r o l l e d  and t y p i c a l  o f  f a c i l i t i e s  used 
i n  the i ndus t r y .  As noted by some comnenters, EPA has n o t  t es ted  emissions 
from f a c i l i t i e s  producing maintenance-free o r  low-maintenance b a t t e r i e s  o r  

Barton lead oxide product ion f a c i l i t i e s .  

I 

{ 
! 

Di f ferences between such f a c i l i t i e s  
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and the facilities tested by EPA are discussed in detail below and in 
Section 2.1 of this chapter. 
significant effect on the controlled lead concentrations achievable using 
the emission control techniques tested by EPA. Commenters did not refer to 
nor is EPA aware of any other specific process variations which might influence 
emissions. 
concentrations from a particular type of facility, the promulgated lead 
emissions limits are set above the levels shown to be achievable in EPA 
tests. 

These differences are not expected to have a 

In order to allow for variations which may occur between emission 

Comment: Some commenters stated that changes have occurred in the 
lead-acid battery manufacturing industry, which may influence emissions, 
since the EPA tests were conducted. The changes cited by the comnenters 
were the production of maintenance-free and low-maintenance batteries, and 
the increasing of volumes of air ventilated from facilities in order to meet 
more stringent OSHA standards regulating in-plant lead levels. 

The commenters briefly described the difference between maintenance-free 
or low-maintenance batteries and normal-maintenance batteries. 
substantial difference is that a calcium-lead alloy is used to make low-maintenance 
and maintenance-free batteries, while standard batteries are made using an 
antimonial lead alloy. 
reclamation facilities, where molten lead is processed. 
in the makeup of the dross which must be removed from molten lead in these 
facilities. 
soot as a mold release agent. 
batteries, either soot or sodium silicate can be used. 

The only 

This difference influences the grid casting and lead 
The major change is 

For grid casting, the calcium alloy also requires the use of 
For the antimonial lead alloy used in standard 

The commenters stated that exhaust volumes for lead-acid battery facilities 
have been increased a a result of the revised OSHA standards. One commenter 
contended that this change will increase the concentration of uncontrolled 
emi s s i ons . 

Response: The different makeup of dross in grid casting and lead 
reclamation facilities producing maintenance-free and low maintenance batteries 
is not expected by EPA to cause noticeable differences in lead emissions 
between these facilities and facilities producing standard lead-acid batteries. 
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I 

I 

The .cornenters d i d  n o t  g i ve  reasons why t h i s  d i f f e r e n c e  might  be expected t o  
af fect  emissions. 

which f l o a t  t o  the sur face and must p e r i o d i c a l l y  be removed. 
o f  a dross l a y e r  has an impact on emissions, i n  t h a t  the  dross l a y e r  serves 

to ' reduce fuming from the  molten lead. However,, t h i s  w i l l  occur regardless 
o f  the composi~tion o f  the  dross l aye r .  Also, because the  dross l a y e r  i s  
made up c h i e f l y  o f  contaminants from the  lead, the entrainment o f  dross 
p a r t i c l e s  i n  a i r  exhausted from g r i d  cas t i ng  o r  lead rec lamat ion f a c i l i t i e s  
w i l l  no t  s i g n i f i c a n t l y  a f f e c t  lead  emissions. 

l a y e r  composition on emissions i s  expected t o  be much less  than the e f f e c t s  
o f  process operat ion parameters, such as the 'frequency o f  dross removal and 
the temperature o f  the  molten lead a l l o y .  

Dross cons is ts  o f  contaminants i n  the  molten lead a l l o y  
The presence 

Thus, the  e f f e c t  o f  the  dross 

The use o f  soot r a t h e r  than sodium. s i l i c a t e  as a mold re lease agent i n  . .  
g r i d  cas t i ng  w i l l  n o t  a f f e c t  uncon t ro l l ed  lead emissions from t h i s  f a c i l i t y .  

Hswever, the presence o f  ent ra ined soot  i n  'uncontro l led g r i d  c a s t i n g  emissions 
may requ i re  the  use o f  scrubbers r a t h e r  than f a b r i c  f i l t e r s  t o  con t ro l  these 
emissions. 
chapter.  

'EPA may n o t  have'been s u f f i c i e n t  f o r  the at ta inment  o f  the 50.pg/m3 OHSA 
i n - p l a n t  lead  concentrat ion standard. 

EPA the  OSHA standard was 200 pg/m3. However, h igher  exhaust volumes would 
cause a decrease i n  the concentrat ion o f  uncont ro l led  emissions r a t h e r  than 
an increase. Also, the add i t i ona l  lead  p a r t i c l e s  captured as a r e s u l t  o f  
the h igher  exhaust volumes w i l l  cons i s t  ma in ly  o f  l a rge  p a r t i c l e s  which are 
r e a d i l y  captured by con t ro l  systems. 

Th is  problem i s  discussed i n  d e t a i l  i n  Sect ion 2.2 o f  t h i s  

I t i s  acknowledged t h a t  the  exhaust volumes a t  the f a c i l i t i e s  tes ted  by 

A t  the  t ime o f  the  t e s t s  conducted by 

Comment: One commenter s t a t e d  t h a t  there  i s  a t rend i n  t h e  lead-ac id 
b a t t e r y  manufactur ing i n d u s t r y  t o  the  use o f  f i n e r  lead ox ide i n  b a t t e r y  
pastes i n  o rder  t o  increase b a t t e r y  e f f i c i e n c y .  
t h a t  t h i s  p a r t i c l e  s i z e  change w i l l  i n f l u e n c e  the c o l l e c t i o n  e f f i c i e n c y  
a t t a i n a b l e  w i t h  f a b r i c  f i l t e r s .  

The comen te r  a l so  contended 
I 
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Response: 
by two mechanisms. 
reclaiming operations, and to  a certain extent in lead oxide production. 
Agglomerates of lead and lead oxide par t ic les  are emitted from operations 
involving the handling of lead oxide, lead oxide paste,  and lead grids. 
par t ic les  which are most d i f f i c u l t  t o  capture are the fume par t ic les .  
emission r a t e  and charac te r i s t ics  of these fume pa r t i c l e s  a re  n o t  dependent 
on the s i ze  of the lead oxide par t ic les  used i n  bat tery pastes, b u t  on the 
temperature of the lead during the operations from which they a re  emitted. 
For these reasons, trends i n  the industry t o  the use of smaller lead oxide 
par t ic les  a re  not expected to change the par t ic le  s i ze  dis t r ibut ions of 
emissions in such a way tha t  col lector  performance will be affected. 

2.2 EFlISSION CONTROL TECHNOLOGY 

Lead emissions from lead-acid bat tery manufacture are generated 
Lead oxide fumes are produced i n  welding, cesting, and 

The 
The 

Comment: Several commenters thought t ha t  the proposed standards would 
have required the use of fabr ic  f i l t r a t i o n  to  control emissions. 

Response: The proposed standards would not have required tha t  specif ic  
control technology be used fo r  any affected f a c j l i t y ,  nor will the promulgated 
standards require spec i f ic  control techniques. Rather, the standards se t  

emission l imi t s  which have been demonstrated t o  be achievable by the use of 
the best control systems considering costs ,  energy impacts and nonair quali ty 
environmental impact. 
control techniques, a s  long as the emission l imi t s  are achieved. 

t 

The standards do not preclude the use o f  a l te rna t ive  

Comment: The selection of fabr ic  f i l t r a t i o n  a s  the best system o f  
emission reduction fo r  gr id  casting and lead reclamation f a c i l i t i e s  was 
c r i t i c i zed  by a number of commenters. 
o r  controlled by impingement scrubbers. The commenters pointed out t h a t  
only one g r i d  casting f a c i l i t y  in the United S ta tes  i s  controlled by a 
fabr ic  f i l t r a t i o n  system and t h a t  t h i s  system has been plagued by f i r e s .  
They explained tha t  the surfaces of exhaust ducts fo r  g r i d  casting and lead 
reclamation operations become coated with hydrocarbons and other flannnable 
materials.  
o i l s  used for  lubricat ion,  and soot, which is often used as a mold release 
agent. 

These f a c i l i t i e s  are normally uncontrolled 
, 

For g r i d  casting, these include bits of cork from the molds, 

For lead reclamation, hydrocarbons from p la s t i c  and other contaminants 
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charged with lead scrap become entrained in exhaust gases and deposit on- the  
walls of exhaust ducts. 
which, the commenters contended, are  unavoidable. The comnenters stated 
t h a t  f i r e s  s tar ted in the exhaust ducts w i l l  generally propagate to  the 
control system. One commenter indicated t h a t  problems caused by such f i r e s  
.are n o t  generally severe for  scrubbers, b u t  f i r e s  would cause serious damage 
and emissions excursions i f  fabr ic  f i l t e r s  were used. The comnenters s ta ted 
that  spark a r res te rs  would not solve the f i r e  problem, because they too 
would become coated with flammable materials which would be ignited by 

These materials are  readily ignited by sparks 

*' sparks. 

i Apart from the problem of f i r e s ,  commenters contended that  contaminants 
present in the exhaust gases. from grid casting and lead reclamation would 
cause frequent bag blinding i f  fabr ic  f i l t e r s  were applied to  these f a c i l i t i e s .  
.In addition to  the materials l i s t ed  above, sodium s i l i c a t e ,  which'is often 
used as a mold release agent for  g r i d  cast ing,  was ci ted.by the comnenters 
a s  an extremely hygroscopic compound which would cause bag blinding.' 

I 

Commenters also f e l t  tha t  the EPA par t i c l e  size and emissions t e s t  data 
d i d  n o t  s u p p o r t  the contention made by EPA tha t  a fabr ic  f i l t e r  could achieve 
99 percent emission reduction for  emissions from g r i d  casting and lead 
reclamation. 

Response: Based on the information available when standards for  lead-acid 
battery manufacture were proposed, EPA had concluded t h a t  fabr ic  f i l t r a t i o n  
could be used t o  control emissions from g r i d  casting and lead reclamation, 
and  t h a t  99 percent collection efficiency could be attained. 
bag blinding could be avoided by keeping the exhaust gases from these f a c i l i t i e s  
a t  temperatures above the i r  dewpoints. 
duct f i r e s  could be'prevented b i  the use of spark arresters .  Therefore, the 
proposed standard's for  grid casting and lead reclamation were based on t e s t s .  
o f  uncontrolled emissions from these f a c i l i t i e s ,  and on fabr ic  f i l t e r  
eff ic iencies  demonstrated for  the three-process operations f o r  f a c i l i t y  and 
for industries w i t h  emissions of similar character to  those from lead-acid 
battery manufacture. 
a r res te rs  would not prevent f i r e s ,  EPA has concluded tha t  the standards f o r  
g r i d  casting and lead reclamation f a c i l i t i e s  should n o t  be based on fabric  
f i l t e r s .  

The problem of 

Also, i t  was thought tha t  exhaust 

J 

I 

I 

In l i g h t  of the point made by commenters tha t  spark 
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The proposed emission limitations for grid casting and lead reclamation 
could probably be achieved using a high energy scrubber such as a venturi; 
however, because of the particle size of emissions from these facilities, a 
scrubber pressure drop of about 7.5 kPa (30 in. W . G . )  would be req~ired.~-~ 
The energy requirement to overcome this pressure drop is not considered 
reasonabie fur these idLilities. Tile emission iimits for paste mixing, 
three-process operation, and other lead-emitting facilities are based on the 
application of fabric filters with average pressure drops of about 1.25 kPa 
( 5  in. W . G . ) .  Thus, the electricity requirement per unit volume of exhaust 
gas to operate venturi scrubbers for the grid casting and lead reclamation 
facilities would be roughly six times the electricity requirement per unit 
volume to control other plant exhausts. 

The Administrator has determined that, for the lead-acid battery 
manufacturing industry, impingement scrubbers operating at a pressure drop 
of about 1.25 kPa ( 5  in. W . G . )  represent the best system of emission 
reduction considering costs, nonair quality health and environmental impact 
and energy requirements for grid casting and lead reclamation. 
in the promulgated standards, the emission limitations for grid casting and 
lead reclamation have been raised to levels which have been shown to be 
achievable in tests of scrubbers controlling these facilities. This change 
represents a change from the regulatory alternative chosen from the proposed 
standards. The environmental, economic, and energy .impacts of the alternative 
which has been chosen for the promulgated standards are discussed in Chapter 8 
of Volumes I .  It is estimated that standards based on the application of 
impingement scrubbers to grid casting and lead reclamation facilities will 
result in a 50 percent decrease in NSPS electricity requirements from standards 
requiring venturi scrubbers for these facilities, while having only a slight 
impact on the emission reduction attributable to the NSPS. 
Tables 1-3, 1-4, and 1-6) .  

Therefore, 

(Chapter 1, 

EPA measured lead emissions from two grid casting facilities (Volume I ,  
Chapter 4 and Appendix C). 
the other was controlled by an impingement scrubber. 
concentration in the exhaust from the uncontrolled facility was 4.37 mg/dscm 

One of these facilities was uncontrolled, and 
The average lead 
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(19.1 x gr /dscf) .  Average uncontrolled and controlled lead emissions 
from the scrubber controlled f a c i l i t y  were 2.65 mg/dscm (11.6 x 
and 0.32 mg/dscm (1 .4  x gr /dscf) ,  respectively. The promulgated 
standard for g r i d  cast ing,  0.4 mg/dscm (1.76 x 
the controlled lead emission r a t e  f o r  t h i s  f a c i l i t y .  
typical o f  grid casting f a c i l i t i e s  used i n  the lead-acid battery manufacturing 
industry. 
a significant increase i n  the emission concentration achievable u s i n g  a 
scrubber control system. 
casting emissions, the promulgated lead emission l imi t  has been s e t  above 
the level shown t o  be achievable i n  the €PA t e s t .  

gr/dscf) 

gr /dscf) ,  i s  based on 
The f a c i l i t y  i s  considered 

€PA i s  not aware of any process variations which would resu l t  i n  

However, in  order t o  allow for variations i n  grid I 

I 
L 

Grid casting t e s t  resu l t s  were also submitted by two commenters. Data 
I submitted by one commenter f o r  a gr id  casting f a c i l i t y  show average 

uncontrolled lead emissions of about 2 mg/dscm (9 x 
t e s t  method used to  co l lec t  these data i s  similar t o  Method 12. Data submitted 
by the other commenter showed average uncontrolled lead emissions of about 
1.1 mg/dscm (4.7 x 
these data i s  not known.7 

gr /dscf) .6  The 

gr/dscf);  however, the t e s t  method used t o  gather 

Lead reclamation emissions were meafured by €PA f o r  a f a c i l i t y  controlled 
by an impingement scrubber (Volume I ,  Chapter 4 and Appendix C ) .  
lead concentrations i n  the i n l e t  and  ou t l e t  streams from the scrubber were 
227 mg/dscm (990 x gr/dscf) and  3.7 mg/dscm (16 x gr /dscf) .  The 
standard for  lead reclamation, 4.5 mg/dscm (19.8 x gr/dscf) ,  i s  based 
on the controlled emission r a t e  measured for  this f a c i l i t y .  T h i s  f a c i l i t y  
i s  considered typical of lead reclamation f a c i l i t i e s  used in  the lead-acid 
battery manufacturing industry. 
which would r e su l t  i n  a s ignif icant  increase i n  the emission concentration 
achievable using a scrubber control system. 
i n  lead reclamation emissions, the promulgated lead emission standard has 
been set above the emission level shown to  be achievable i n  the € P A  t e s t .  

Average 

I 

€PA i s  n o t  aware of any process variations 

In order t o  allow for  variation 

I I 

Comment: Several conunenters c r i t i c i zed  the choice of fabr ic  f i l t r a t i o n  
as the best system of emission reduction for  the en t i r e  paste mixing cycle. 
The paste mixing operation i s  a batch operation consisting of two phases: 
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charging and mixing. The paste mixing f a c i l i t y  is generally controlled by 
impingement scrubbing, although fabric  f i l t r a t i o n  i s  often used to  control 
exhaust from the charging phase. 
f i l t r a t i o n  were to  be used fo r  the en t i re  cycle, the moisture present in the 
exhaust during the mixing phase would cause bag b l i n d i n g .  
requested t ha t  the emfssion l imi t  for p:ste mixing be raised t o  a level 
achievable using impingement scrubbers. 

The commenters f e l t  that  i f  fabr ic  

Therefore, they 

Response: I f  fabr ic  f i l t e r s  are used to  meet the emission l imi t ,  bag 
blinding can be prevented by keeping paste mixer exhausts a t  temperatures 
above t h e i r  dew points. 
exhaust gases and the costs for  providing insulation for ducts and fabr ic  
f i l t e r s  applied t o  paste mixing f a c i l i t i e s  were taken into consideration in 
the energy and economic analyses for  the new source performance standards. 
These costs and energy requirements are considered reasonable. 
data submitted by one commenter show t h a t  the standard fo r  paste mixing i s  
achievable using scrubbers. 
scrubber controlled paste mixing f a c i l i t i e s ,  using methods similar t o  
Method 12.  
0.04 mg/dscm (0.19 x gr/dscf) 
fo r  the two f a c i l i t i e ~ . ~ , ~  Both of these average concentrations are well 
below the 1 mg/dscm ( 4 . 4  x 

The energy which would be required to  heat the 

In addition, 

Tests were conducted of emissions from two 

These t e s t s  indicated average controlled lead emissions of 
gr/dscf) and 0.07 mg/dscrn (0.30 x 

gr/dscf) standard f o r  paste m i x i n g .  

Comment: Some commenters contended tha t  EPA t e s t  data d i d  n o t  
adequately s u p p o r t  the statement that  99 percent collection efficiency could 
be achieved fo r  paste mixing emissions. The commenters f e l t  t h a t  the 
standard fo r  paste mixing s h o u l d  be relaxed. 

Response: 
Emissions from a paste mixing f a c i l i t y  controlled by an impingement scrubber 
were tested by EPA. 
f a c i l i t y  was 77.4 mg/dscm (338 x gr/dscf).  T h u s ,  the promulgated 
regulation i s  expected t o  require about 98.7 percent control of lead 
emissions from paste mixing. 
control 1 i n g  a three-process operation showed an average lead collection 

The standard fo r  paste mixing i s  considered achievable. 

The average uncontrolled lead concentration from t h i s  

EPA t e s t s  of a fabr ic  f i l t r a t i o n  system 
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efficiency of 99.3 percent. This f ab r i c  f i l t r a t i o n  system underwent bag 
cleaning d u r i n g  tes t ing.  Also, EPA t e s t s  and statements made by several 
commenters indicate t h a t  the par t ic le  size dis t r ibut ion fo r  paste mixing 
emissions i s  similar t o  t ha t  for  three-process.operation emissions. 
Emissions from paste mixing are  made u p  of lead oxide agglomerates, while 
emissions from three-process operation f a c i l i t i e s  are made u p  mainly of 
agglomerates with some fumes and some other large par t ic les .  The above data 
c lear ly  show tha t  eff ic iencies  greater  than 98.7 percent can be achieved f o r  
paste mixing emissions. 

In addition, EPA t e s t s  of a controlled paste-mixing f a c i l i t y  indicate 
EPA conducted tha t  the 1 mg/dscm standard for  paste m i x i n g  is .achievable.  

t e s t s  a t  a plant where paste mixing emissions were controlled by two separate 
systems. 
per batch. 
phase), exhaust from the paste mixer was ducted to  a fabr ic  f i l t e r  which 
also controlled emissions from the g r i d  s l i t t i n g  (separating) operation. 
During the remainder of the cycle (mixing), paste mixer exhaust was ducted 
to  an  impingement scrubber which also controlled emissions from the g r i d  
casting operation. 
alone were n o t  tested.  
the fabr ic  f i l t r a t i o n  system used t o  control charging emissions was 1.3 mg/dscm 
(5.5 x 
used t o  control mixing emissions was 0.25 mg/dscm (1.1 x 

about 0.95 mg/dscm ( 4 . 2  x 
l imi t  of 1 mg/dscm (4 .4  I’x l o v 4  gr/dscf).  
could be achieved by using fabric  f i l t r a t i o n  to  control emissions from a l l  
phases of paste mixing. 

A t  t h i s  plant,  paste mixing required a total  o f  21 t o  24 minutes 
During the f i r s t  14 t o  16 minutes of a cycle ( the charging 

Uncontrolled o r  control led emissions for the paste mixer 
The average concentration of lead i n  emissions from 

gr/dscf) .  .The average lead content of exhaust from the scrubber 
gr /dscf) .  The 

gr/dscf) which i s  s l i gh t ly  below the emission 
average lead concentration in controlled evissions from this f a c i l i t y  was \ 

A lower average emission concentration 

Also, as noted above, one conunenter.submitted data showing tha t  the 
standard for  paste mixing  i s  achievable using impingement scrubbing t o  
control emissions from the en t i re  cycle. 
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Comment: Several commenters c r i t i c ized  the f a c t  tha t  the standard fo r  
lead oxide production i s  based on t e s t s  conducted a t  a ball mill lead oxide 
production f a c i l i t y ,  b u t  will apply t o  Barton lead oxide production 
f a c i l i t i e s  as well a s  ball mill f a c i l i t i e s .  Some commenters s ta ted tha t  the 
pa r t i c l e  size of lead oxide to  be collected depends on the type of oxide 
produced. Oiie colixei-itw s tc ted that  Barton fac51 :ties are more commonly 
used t o  produce lead oxide  than ball mill f a c i l i t i e s .  

Response: However, in  both the ball mill process and the Barton 
process, a l l  of the lead oxide product must be removed from an a i r  stream. 
I n  the ball mill process, lead pigs or  bal ls  are tumbled i n  a mi l l ,  and the 
f r ic t iona l  heat generated by the tumbling action causes the formation of 
lead oxide. The lead oxide i s  removed from the mill by an a i r  stream. In 
the Barton process, molten lead i s  atomized t o  form small droplets in an a i r  
stream. These droplets are then oxidized by the a i r  round them. 

EPA t e s t s  on a Bar ton  process indicated t h a t  Barton and ball mill 
processes have similar a i r  flow rates  per u n i t  production r a t e  (Appendix C 
of the BID, Volume I ) .  
ox ide  produced, the concentrations of lead oxide in the two streams must 
a l so  be similar.  

Because these a i r  streams carry a l l  of the lead 

Data submitted by one commenter indicate t h a t  the percentage of f ine  
par t ic les  in lead oxide  produced by the Barton process i s  similar t o  the 
percentage of f ine  par t ic les  i n  lead oxide produced by the ball mil l .  l o  

These data were obtained by placing samples of captured ball mill and Barton 
oxides in a Coulter par t ic le  counter. 
t h i s  technique a re  representative of the s i z e  of the product oxide, rather 
than the airborne oxide  entering the col lector .  Iiowever, the s imi la r i ty  of 
the percentages of small par t ic les  fo r  ball mill ,tnd Barton oxides suggest a 
s imi la r i ty  in the percentages of small par t ic les  i n  the feed streams t o  the 
col lectors  for  these two processes. 

The s i ze  dis t r ibut ions measured by 
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The similarities between the concentrations and particle size distributions 
of the oxide bearing air streams in the Barton and ball mill processes 
support EPA's contention that a similar level of emission control could be 
achieved for a Barton process as has beer demonstrated for the ball mill 
process. Also, no test data were submitted by the cornenters to show that 
the standard for lead oxide production cannot be achieved by a well controlled 
Barton process. It should be noted that, to allow for variations in lead 
oxide manufacturing emissions, the promulgated standard has been set above 
the emission rate shown to be achievable in the EPA ball mill facility test. 

Comment: Several commenters felt that the standard for lead oxide 
production was too stringent. These commenters stated that engineering 
calculations using typical fabric filter and cyclone efficiencies indicate 
that the standard for lead oxide production would not be met by a facility 
controlled by a cyclone and a fabric filter in series. 

Response: The emission limit for lead oxide production of 5 milligrams 
of lead per kilogram of lead processed is considered reasonable. 
is based on results of tests of emissions from a ball mill lead oxide production 
facility with a fabric filter control system. 
controlled emission rate of 4.2 mg/Kg (8.4 lb/ton) for this facility. The 
emission limit for lead oxide production of 5 milligrams of lead per kilogram 
of lead processed is considered reasonable. The limit is based on results 
of tests of eaissions from a ball mill lead oxide production facility with a 
fabric filter control system. 
rate of 4.2 mg/kg (8.4 lb/ton) for this facility. 
reduction which could be achieved for a lead oxide production facility, the 
commenters used typical fabric filter and cyclone efficiencies. It should 
be noted that uncontrolled dust streams from lead oxide production are 
extremely concentrated. At such concentrations, fabric filter and cyclone 
reduction capabilities are higher than under typical conditions. 

The limit 

The test showed an average 

The test showed an average controlled emission 
In estimating the emission 

Comment: Several commenters stated that the emission limit for the 
three-process operation was not supported by the BID for the proposed standards. 
However, one commenter stated that the emission 1 imit appears achievable. 
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Response: The limit for the three-process operation is based on the 
results of EPA tests conducted at four plants where fabric filtration was 
used to control three-process operation emissions. 
tests conducted by EPA showed average control led 1 ead concentrations below 
the proposed limit. The standard for the three-process operation has been 
set well above the average emission concentration detected in aii o f  the EPA 
tests. Therefore, the lead emission limit for the three-process operation 
facility is considered reasonable. 

2 . 3  MODIFICATION AN0 RECONSTRUCTION 

Each of the sets of 

Comment: One commenter questioned whether the standards would apply to 
modified or recontructed facilities at a plant where production capacity is 
increased from below the small size cutoff to above the cutoff as a result 
of the modification or reconstruction. 

Response: Circumstances under which an "existing facility" may become 
an affected facility (a facility which must be in compliance with applicable 
standards) are described in the modification and reconstruction provisions 
for new source performance standards (40 CFR 60.14, 60.15). 
of these provisions, an existing facility is defined as "any apparatus of a 
type for which a standard is promulgated (560.2(aa))." 
operation at a lead-acid battery plant which is smaller than the size cutoff 
(5.9 Mglday or 6.5 tons/day of lead throughput) is of a type for which a 
standard is promulgated and is, therefore, an existing facility. 
undergoing "modification" or "reconstruction" (defined in 560.14 and 560.15), 
such a facility would be considered as an affected facility if, during its 
modification or reconstruction, the production capacity o f  the plant 
containing the facility is increased above the small size cutoff. 

2.4 ECONOMIC IMPACT 

For the purposes 

A lead-emitting 

Upon 

Comment: One commenter contended that new 5 ource performance standards 
would impose a substantial and burdensome cost o f  the lead-acid battery 
manufacturing industry. 
25 percent in recent years. 

Another stated that batt1v-y sales have fallen by 
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Response: The economic impacts o f  new source performance standards on 
the lead-acid b a t t e r y  manufactur ing i n d u s t r y  a re  analyzed and descr ibed i n  

d e t a i l  i n  Volumes I and I1 o f  the  B I D .  
Chapter 1. The p ro jec ted  economic impacts are considered reasonable. The 
expected annual ized c o s t  of compliance w i t h  the promulgated standards a t  a 

t y p i c a l  a f f e c t e d  p l a n t  i s  expected t o  be on ly  about 1.6 percent  o f  the  
wholesale p r i c e  o f  a ba t te ry ;  and t h e  economic impact ana lys is  i nd i ca tes  
t h a t  t h i s  cost  could be passed on w i t h  l i t t l e  e f f e c t  on sales.  

These impacts are sumnarized i n  

The market f o r  lead-ac id b a t t e r i e s  i s  t i e d  t o  the automobile market f o r  

bo th  o r i g i n a l  equipment and replacement b a t t e r i e s .  The 25 percent drop i n  
sales c i t e d  by the  second commenter r e s u l t s  f rom the recent  dec l i ne  i n  t h e  
demand f o r  domestic automobiles. This dec l i ne  i s  n o t  expected t o  cont inue 

and the sales o f  the  domestic automobile i n d u s t r y  are expected t o  increase 
i n  the  near fu tu re .  

Comment: 

I 

Several commenters contended t h a t  the cos t  o f  compliance w i t h  
OSHA standards was n o t  adequately addressed i n  Volume I o f  t h e  BID. 
cornenters a l so  f e l t  t h a t  the OSHA s t i nda rds  would r e q u i r e  h igher  v e n t i l a t i o n  
ra tes  than are c u r r e n t l y  needed, and would thus cause the  costs  o f  compliance 
w i t h  new source performance standards t o  be h igher  than the est imates made 

by EPA. 

The 

Response: The OSHA compliance cos ts  presented i n  Volume I are based on 
the c a p i t a l  and operat ing con t ro l  cos ts  which were expected t o  be requ i red  

t o  meet the  employee exposure standards o f  200 pg/m3 o r i g i n a l l y  proposed by 
OSHA i n  1975. 
and l o c a l  v e n t i l a t i o n  o f  i n - p l a n t  l e a d  emission sources. On November 14, 1978, 
OSHA promulgated an employee exposure standard o f  50 pg/m3. 
con t ro l s  necessary t o  comply w i t h  t h i s  standard are  expected t o  be s i m i l a r  

t o  those which would have been necessary f o r  the o r i g i n a l l y  proposed 200 pg/m3 

standards i n  Volume I may be h igher  than the  ac tua l  economic impact, because, 

i n  a number of cases, work p rac t i ces  can be used t o  achieve the OSHA standard 
i n  place o f  technologica l  con t ro l s .  

The c o n t r o l s  inc lude employee care, general p l a n t  maintenance, 

However, t h e  

In add i t i on ,  t h e  economic impact p ro jec ted  f o r  the OSHA 

I 

I n  Volume I o f  the B I D ,  the  statement i s  made t h a t  a change i n  the OSHA 
standards could cause the  con t ro l  cos ts  f o r  the new source performance 
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standards t o  increase substant ia l ly .  However, the f a c i l i t y  exhaust rates 
used to  estimate the costs of achieving the NSPS were s e t  a t  levels  which 
would provide good ventilation for the f a c i l i t i e s  under consideration. 
exhaust ra tes  were chosen t o  achieve a face velocity o f  250-300 ft/min fo r  
hoods, and 300-350 ft/min for slot-type vents. l3’I4 One industry representa- 
t i v e  s ta te$  tha t  face ve lnc i t ies  have been increased from 150-2013 f t / m i n  t o  
350-500 ft/min in order t o  reduce lead levels in  the working zone t o  below 

comply with the current OSHA standards may be much higher than those which 
have been used in the past ,  they a re  not much higher than the ventilation 
ra tes  used t o  calculate the economic impacts of the promulgated new source 
performance s t a n d a r d s .  Thus, i t  i s  n o t  expected t h a t  the change in the OSHA 
standards would have a s ignif icant  impact on the r e su l t s  of the ‘economic 
impact analysis for  the NSPS. 

The 

‘Thus, although the ventilation ra tes  used i n  the industry to  

Comment: One cornenter s ta ted tha t  the new source performance standards 
would indirect ly  require the ins ta l la t ion  of stacks which would meet the 
c r i t e r i a  specified by EPA Reference Method 1 f o r  sampling and gas velocity 
measurements. The commenter s ta ted tha t  the impacts of this requirement 
were n o t  addressed. 

Response: The costs of stacks which meet EPA Method 1 c r i t e r i a  are n o t  
considered a t t r ibu tab le  t o  new source performance standards. 
regulations, most States  require an i n i t i a l  performance t e s t  fo r  any new 
source. 
f a c i l i t i e s  would nonetheless be require: t o  have stacks.  

2.5 ENVIRONMENTAL IMPACT 

Under SIP  

Therefore, in  the absence of the promulgated standards, most new 

Comment: A number of commenters s ta ted tha t  lead-acid battery manufacture 
accounts for a small percentage of total  nationwide lead emissions and 
contended, for  t h i s  reason, t h a t  new source perfwmance standards fo r  lead-acid 
battery manufacture should n o t  be se t .  
indicate t h a t  lead emissions from lead-acid bat tery manufacture accounted 
fo r  only about 0.32 percent o f  industrial  lead emissions or  about 0.014 percent 
of total  nationwide lead emissions in 1975. 

One commenter c i ted  data which 
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Response: It i s  acknowledged t h a t  lead-ac id b a t t e r y  p lan ts  account f o r  
I n  a r e l a t i v e l y  small share o f  t o t a l  nat ionwide atmospheric lead emissions. 

1975, about 95 percent  o f  U.S. lead  emissions resu l ted  from the  product ion 

o f  a l k y l  l ead  gaso l ine  a d d i t i v e ,  t h e  burn ing  o f  leaded gasol ine,  and the  

disposal  o f  crankcase o i l  from veh ic les  which burn leaded gasol ine.  These 

emissions w i l l  be reduced s u b s t a n t i a l l y  as the  use of a l k y l  lead  gaso l ine  
add i t i ves  i s  c u r t a i l e d .  Another 1 percent  o f  nat ionwide lead emissions i s  
from min ing and smel t ing operat ions,  which are  genera l l y  loca ted  i n  remote 
areas. Because lead-ac id b a t t e r y  p l a n t s  a re  genera l l y  loca ted  i n  urban 
areas -- near the  markets f o r  t h e i r  b a t t e r i e s  -- lead emissions from lead-ac id 

o r  wel fare.  Therefore, t h e  Admin is t ra to r  considers the  development o f  new 

source performance standards f o r  lead-ac id b a t t e r y  manufacture t o  be j u s t i f i e d .  

be removed from the  l i s t  o f  a f f e c t e d  f a c i l i t i e s .  

g r i d  cas t i ng  accounts f o r  about 3.2 percent  o f  o v e r a l l  uncon t ro l l ed  b a t t e r y  
p l a n t  l ead  emissions. The commenters s t a t e d  t h a t  i t  i s  unreasonable t o  
r e q u i r e  sources t o  con t ro l  f a c i l i t i e s  generat ing such a small percentage o f  
t o t a l  p l a n t  emissions. 

b a t t e r y  manufacture may reasonably be a n t i c i p a t e d  t o  endanger pub1 i c  h e a l t h  U 

Comment: Several commenters recommended t h a t  the  g r i d  cas t ing  f a c i l i t y  
According t o  EPA estimates, 

Response: Although g r i d  cas t i ng  i s  smal l  source of emissions r e l a t i v e  

t o  o ther  f a c i l i t i e s ,  i t  i s  no t  an i n s i g n i f i c a n t  source. Lead emissions from 
th is  f a c i l i t y  are c o n t r o l l e d  a t  a number o f  e x i s t i n g  p lan ts .  Also, i f  o ther  
f a c i l i t i e s  a t  a p l a n t  were c o n t r o l l e d  t o  t h e  ex ten t  requ i red  under the  new 
source performance standards, b u t  g r i d  cas t i ng  f a c i l i t i e s  were l e f t  

o f  the t o t a l  p l a n t  lead  emissions. 
i s  considered env i ronmenta l ly  bene f i c ia l .  
requirements of c o n t r o l s  fo r  t h i s  f a c i l i t y  have been inc luded i n  the  energy 
and economic impact analyses of the  new source performance standards and are  

considered reasonable. 

2.6 LEGAL CONSIDERATIONS 

uncont ro l led ,  emissions from g r i d  cas t i ng  would amount t o  about 50 percent V 

Therefore,  the  standard f o r  g r i d  cas t i ng  
Also, the  costs  and energy 

Comment: One comment which invo lved l e g a l  cons iderat ions was tha t ,  if 
f a b r i c  f i l t r a t i o n  i s  considered the  bes t  a v a i l a b l e  con t ro l  technology f o r  a 
f a c i l i t y ,  then an equipment standard r e w i r i n g  f a b r i c  f i l t r a t i o n  should be s e t  f o r  
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t h a t  f a c i l i t y  rather than a performance standard. 
t h a t ,  under Section l l l ( h )  of the Clean Air Act, the Administrator i s  empowered 
t o  promulgate a design, equipment, work pract ice ,  or operational standards, 
or combination thereof. 

The comnenter pointed o u t  

Response: Section l l l ( h )  s t a t e s  t h a t  an  equipment s t a n d a r d  may be 
promulgated only i f  the Administrator determines tha t  i t  i s  not feasible  to  
prescribe or  enforce a standard of performance. Thus ,  because performance 
standards are feasible  fo r  the lead-acid bat tery manufacture source category, 
the Administrator has no reason t o  promulgate equipment standards for  t h i s  
source category. 

Comment: Another comment which involved legal considerations was t h a t ,  
because a National Ambient Air Quality Standard f o r  lead has been established, 
new source performance standards regulating lead emissions would be redundant 
and unnecssary. 

Response: I t  should be noted that  the purposes of standards of performance 
f o r  new sources promulgated under Section 111 of the Clean Air Act d i f f e r  
from the purposes of national ambient a i r  qua l i ty  standards, which are 
promulgated under Section 109 of the Act. National ambient a i r  qual i ty  
standards are established to  protect the public health or welfare. 
Section 109 of the Clean Air Act, national ambient a i r  qual i ty  standards are 
to  be s e t  a t  levels  such tha t  the attainment and maintenance of the standards 
a re  requis i te  t o  protect  the public health or  welfare. 

Under 

New source performance standards promulgated under Section 111 of the 
Clean Air Act are n o t  designed to  achieve any spec i f ic  a i r  qual i ty  levels ,  
b u t  are instead established t o  enhance a i r  qual i ty .  
such standards are t o  r e f l ec t  the degree of emisr.ion l imitation achievable 
t h r o u g h  application of the best demonstrated tectinological system of 
emission reduction considering cost ,  any nonair cua l i ty  health and environ- 
mental impact, and energy requirements. 

Under Section 111, 

I 

Congress expressed several reasons fo r  requiring the set t ing of new 
source performance standards ref lect ing the degree of emission reduction 
achievable through application of the best demonstrated control technology. l 3  

F i r s t ,  national standards a re  needed t o  avoid s i tua t ions  where some States  
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may a t t r a c t  i n d u s t r i e s  by r e l a x i n g  standards r e l a t i v e  t o  o ther  States.  
Second, because the  na t i ona l  ambient a i r  q u a l i t y  standards c rea te  a i r  q u a l i t y  
c e i l i n g s  which are  n o t  t o  be exceeded, s t r i n g e n t  standards f o r  new sources 
enhance the  p o t e n t i a l  f o r  long  term growth. 
he lp achieve long-term c o s t  savings by avo id ing  t h e  need f o r  expensive 
r e t r o f i t t i n g  when p o l l u t i o n  c e i l i n g s  may be reduced i n  the  fu tu re .  
the s tandard-set t ing process should c rea te  i ncen t i ves  f o r  improved technology. 

2.7 TEST METHODS AND MONITORING 

2.7.1. Reference Method 12 

Th i rd ,  s t r i n g e n t  standards may 

Fourth, 

Comment: A number of commenters f e l t  t h a t  Reference Method 12 was 
cumbersome and recommended the  development o f  a s impler screening method. 
The comenters  s ta ted  t h a t  a b a t t e r y  p l a n t  may have as many as two dozen 
stacks and t h a t ,  a t  an average c o s t  of $6000 per  stack t e s t ,  the  cos t  o f  
t e s t i n g  an e n t i r e  p l a n t  could be extremely high. 

Response: Because c o n t r o l l e d  emission l e v e l s  are expected t o  be near 
the  emission l i m i t s  fo r  f a c i l i t i e s  a f fec ted  by the  regu la t ion ,  a screening 
method l e s s  accurate than Method 12 would n o t  be s u i t a b l e  f o r  determining 
compliance w i t h  the  lead-ac id  b a t t e r y  manufacture regu la t i on .  Also, the per  
p l a n t  costs  of conduct ing performance t e s t s  us ing Method 12 are  n o t  expected 
t o  be as h igh  as the  commenters expected. 
have a l a r g e  number o f  stacks, i t  i s  expected tha t ,  f o r  newly constructed, 
modif ied,  o r  reconst ructed p l a n t s  o r  f a c i l i t i e s ,  emissions w i l l  be ducted t o  
a small number o f  stacks.  I n  add i t i on ,  t h e  est imate o f  $6000 per stack f o r  
a compliance t e s t  app l ies  o n l y  f o r  p lan ts  where one o r  two stacks are  t o  be 
tested.  For p lan ts  w i t h  a l a r g e  number o f  stacks, the  cos t  per stack should 
decrease considerably.  

Although e x i s t i n g  p lan ts  o f t e n  

Comment: One commenter recomnended t h a t  t h e  minimum sampling t ime f o r  
Method 12 be extended. 
g r i d  cas t i ng  i n  t h e  proposed r e g u l a t i o n  was too  long. 

Others s ta ted  t h a t  t h e  minimum sampling t ime f o r  

Response: For t e s t s  w i t h  Method 12, the  minimum amount o f  lead  needed 

For g r i d  cast ing,  the  
fo r  good sample recovery and ana lys is  i s  100 ug. The minimum sampling ra tes  
and times ensure t h a t  enough lead w i l l  be co l lec ted .  
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minimum sampling time has  been changed from 180 minutes, i n  the proposed 
regulation, t o  60 minutes, i n  the promulgated action. The change r e f l ec t s  
the a l te ra t ion  i n  the standard fo r  grid casting. 

2 . 7 . 2  Reference Method 9 

Comment: Two comnent-ers expressed concern t h a t  Method 9 i s  not accurate 
enough t o  be used t o  e'nforce a standard of 0 percent opacity. 
s ta ted tha t  i t  i s  d i f f i c u l t  t o  discern the difference between 0 percent 
opacity and 1 percent opacity f o r  a given reading. 

One comnenter 
~, 

Response: No s ingle  reading i s  made t o  the nearest percent, ra ther ,  
readings are to .be  recorded i n  increments of 5 percent opacity and averaged 
over a period of 6 minutes (24 readings). For the regulation fo r  lead-acid 
battery manufacture, the 6 minute average opacity figure is to  be rounded t o  
the nearest whole number. The opacity standard for lead-acid battery manu- 
facture i s  based on opacity data taken for operating f a c i l i t i e s ,  and these 
data have shown t h a t  t h i s  standard,can be met (Section 2.1 of this chapter).  

2 . 8  REPORTING AND RECORDKEEPING 

Comment: A number of cornenters contended t h a t  the proposed pressure 
drop monitoring and recording requirement fo r  control systems would n o t  
serve to  insure proper operation and maintenance of fabr ic  f i l t e r s .  
comnenters pointed out t h a t  a leak i n  a fabr ic  f i l t e r  would n o t  resu l t  i n  a 
measurable difference i n  the pressure drop across the f i l t e r .  
suggested tha t  the pressure d rop  mon i to r ing  requirement be replaced by an 
opacity monitoring requirement. 
drop requirement be replaced by a requirement of v i s ib le  inspection of bags 
f o r  leaks. 

The 

One comnenter 

Another cornenter suggested tha t  the pressure 

Response: Based on the arguments presented by these comnenters, i t  i s  
agreed t h a t  proposed pressure monitoring require'nent fo r  fabr ic  f i l t e r s  
would not serve i t s  intended purpose. 
eliminated. 
proper operation and maintenance f o r  scrubbers. Therefore, the pressure 
drop monitoring and recording requirement f o r  scrubbers has been retained. 

Therefore, this requirement has been 
However, pressure drop i s  considered t o  be a good indicator of  
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The pressure drop monitoring requirement for fabric filters has not 
been replaced by another monitoring requirement. 
monitoring equipment may in some cases be comparable to the cost of emission 

The cost of opacity) 

, i 

I 
control systems for lead-acid battery manufacturing facilities.17 This cost : 
is considered unreasonable. Although periodic visual inspection of bags I 

! 
i 
! 

would provide an indication of bag integrity, visual records would not be 
useful to EPA in 'the enforcement of the promulgated standards. I 

Comment: A number of commenters stated that while pressure drop 
monitoring' is useful for scrubbers, continuous recording o f  pressure drop 
would be unnecessary and expensive. Some commenters questioned whether a 
device which cyclically monitors the pressure drop across several emission 
'control systems would be considered a continuous recorder for the systems. 
These commenters also asked how often such a recorder would have to monitor 
the pressure drop across a particular control device to be considered a 
continuous recorder for that device. One commenter suggested the substitution 
of.periodic manual recording of pressure drop for the continuous pressure 
drop recording requirement. 
requiring pressure drop monitoring and recording without a requirement that 
action be taken at certain pressure drop levels. 

Another commenter questioned the purpose of 

Response: The purpose of pressure drop recording requirements is to 
allow the verification 'by EPA regional enforcement personnel that emission 
control systems are properly operated and maintained. 
drop recording devices were analyzed and are considered reas0nab1e.l~ The 
point of what sort o f  device would satisfy the recording requirement has 
been clarified in the promulgated standards. It has been determined that 
for the purposes of this regulation a device which records pressure drop at 
least every 15 minutes would accomplish the same purposes as a continuous 
pressure drop recorder. Manual pressure drop recording would not ensure 
proper operation and maintenance of a control system. 

2.9 MISCELLANEOUS 

The costs of pressure 

' .  

Comment: A number o f  commenters recommended that the definition o f  the 
paste mixing facility be expanded to include operations ancillary to paste 
mixing, such as lead oxide storage, conveying, weighing, and metering operations;) 

\ : 
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paste handling and cooling operations; and p la te  pasting, takeoff,  cooling, 
and dry.ing operations. 
anci l lary t o  the paste mixing operation a re  generally interdependent, i n  
t h a t  one operation i s  not run w i t h o u t  the others. 
paste mixing and anci l lary operations are often ducted t o  the same control 
device. ine commenters were concerned tha t  a rriirior change made i o  a paste 
mixing machine could cause the machine to  be affected by the promulgated 
standards under the reconstruction provisions applicable to  a l l  new source 
performance standards. 
t h i s  possibi l i ty .  

The commenters s ta ted t h a t  paste mixing  and operations 

Also, emissions from 

_. 

They s ta ted t h a t  the.recommended change would avoid 

Response: These comments are considered reasonable. The operations 
anci l lary to  paste mixing were not intended t o  be considered separate 
f a c i l i t i e s ,  and  the def ini t ion recommended by the commenters fo r  the paste 
mixing f a c i l i t y  i s  considered an appropriate def ini t ion.  Therefore, t h i s  
recomendation has been adopted i n  the promulgated regulation. Because the 
standard which was proposed fo r  paste mixing i s  identical  t o  t ha t  which was 
proposed fo r  operations anci l lary t o  paste mixing (other lead-emitting 
operations),  t h i s  change will n o t  a f fec t  the environmental impacts of the 
standards. 

Comment: One commenter recommended t h a t  the operations comprising the 
three-process operation f a c i l i t y  be treated separately. ' The commenter 
stated tha t  emissions concentrations may d i f f e r  for  the three operations. 

Response: In the development of the new source performance standards, 
i t  was found  tha t  the operations which make u p  the "three-process operation" 
a re  generally ducted t o  a common control device. 

Comment: One commenter stated t h a t  the starldards fo r  lead-acid battery 
manufacture s h o u l d  a l s o  cover battery reclaiming operations. 

Response: New, modified, and reconstructed lead battery reclaiming 
operations are covered by new source performance standards fo r  secondary lead 
smelters, which were promulgated Parch 8, 1974, md regulate par t iculate  
emissions. Because most lead emissions from secondary lead smelters a re  i n  
the form of par t iculate  matter, the par t iculate  standards serve t o  regulate 
lead emissions as well. 
sulfur oxide emissions i s  currently being studied by EPA.  

The possibi l i ty  of revising the standards t o  regulate 
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Comment: Another commenter recommended t h a t  precaut ions be taken t o  
p r e v e n t . f u g i t i v e  emiss ions ' resu l t i ng  f rom t h e  handl ing o f  ma te r ia l  c o l l e c t e d  
by f a b r i c . f i l t e r s .  

. fabr ic  f i l t e r .  catch i s  conveyed t o  s to rage 'conta iners  us ing  f l e x i b l e  canvas 

ducts. . .  These a l l ow  t h e  reentrainment i n t o  the atmosphere o f  dus t  c o l l e c t e d  
by the f a b r i c  f i l t e r .  

I .  The commenter c i t e d  as an example a p l a n t  a t  which the  

Response: Lead emissions from the  handl ing o f  captured p a r t i c u l a t e  
I 

! 

mat ter  a re  no t  expected t o  be s i g n i f i c a n t . i n  comparison w i t h  process 
emissions. 
vary from p l a n t  t o  p l a n t .  
development o f  na t i ona l  standards f o r  such emissions t o  be j u s t i f i e d .  

Also, the  means of handl ing captured p a r t i c u l a t e  mat te r  would 
Thus, the  Admin is t ra to r  d i d  n o t  cons ider  t h e  

Comment: A rev ised vers ion  o f  t h e  CRSTER d ispers ion  model was used t o  
assess the  ambient a i r  impact o f  standards o f  performance f o r  lead-ac id 
b a t t e r y  manufacture. One commenter s t a t e d  t h a t  the  CRSTER model, as documented 
by i t s  users manual (EPA-480/2-77-013), does n o t  address a number o f  impor tant  

f ac to rs ,  i nc lud ing  aerodynamic b u i l d i n g  'and stack t i p  downwash, t r a n s i t i o n a l  
plume r i s e ,  spa t i a l .  separat ion o f  emission po in ts ,  and t h e  f a c t  t h a t  most 
b a t t e r y  p l a n t  exhaust gases a r e  discharged a t  ambient o r  near ambient temperatures. 
The c o k e n t e r  a l so  s ta ted  t h a t  EPA new source rev iew gu ide l ines  prov ide f o r  

the  use o f  meteoro log ica l  data f o r  f i v e  years;  wh i l e  f o r  the  model lead-ac id 
b a t t e r y  p lants ,  t h e  model was run  us ing  data f o r  on l y  one year.  

! 

I 

Response: The rev ised CRSTER model used i n  the  development o f  the  new 

source performance standards was n o t  f u l l y  descr ibed i n  Volume I o f  the  B I D .  
I n  f a c t ,  a l l  o f  the  f a c t o r s  mentioned by the  commenter a r e  addressed i n  the  
rev ised model which i s  descr ibed i n  t h e  docket f o r  the  proposed standards 

(see docket i tem no. 11-E4-24). 
p lan t ,  there  was 'no requirement t o  use m u l t i p l e  years o f  meteoro log ica l  

data. 
p l a n t  should n o t  be attempted. 
m u l t i p l e  years o f  meteoro log ica l  data would be requi red.  

Since t h e  modeling was' performed f o r  a hypothe t ica l  

As was po in ted  out, d i r e c t  e x t r a p o l a t i o n  o f  the  r e s u l t s  t o  an ac tua l  
I f  an ac tua l  p l a n t  were t o  be modeled, 
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Comment: In the preamble to  the proposed standards, the public was 
specif ical ly  invited t o  submit coments w i t h  supporting data on acid mist 
control.  
commenter did not re fer  specif ical ly  t o  acid mist emissions from lead-acid 
battery manufaeturing, b u t  made the general statement t h a t  EPA should devote 
more at tent ion to  a l l  su l fur ic  acid emissions and eff luents .  

Only one coment was received regarding the acid mist issue. The 

Response: Since no evidence was submitted which indicated tha t  
su l fur ic  acid mist emissions from lead-acid battery manufacture may 
reasonably be anticipated t o  contribute s ign i f icant ly  to  a i r  pollution, 
there i s  no basis for  regulation of su l fur ic  acid mist emissions from this 
industry a t  this time. 
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