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CHAPTER I 

INTRODUCTION 

A i r  p o l l u t i o n - - i s  it a n a t u r a l  o r  unna tura l  func- 

t i o n  of  man? A ques t ion  of  t h i s  t ype  c r e a t e s  an inex-  

h a u s t i b l e  amount of c o n t r o v e r s i a l  opinion.  Regardless 

of  i t s  d e b a t a b l e  n a t u r e ,  t h e  f a c t  t h a t  some a i r  p o l l u t i o n  

e x i s t s  today i s  unques t ionable .  Man's d e s i r e  t o  upgrade 

h i s  s t a n d a r d  of l i v i n g  has  c r e a t e d  one of h i s  major 

s o c i a l  problems: t h e  p o l l u t i o n  of t h e  environment i n  

which he l i v e s .  The problem cont inues  t o  be r e f l e c t e d  

and ampl i f i ed  n o t  only  by t h e  growing popula t ion  and 

u r b a n i z a t i o n ,  b u t  a l s o  by t h e  i nc reased  u t i l i z a t i o n  of  

au tomobi les ,  by t h e  i nc reased  use of f u e l s  i n  i n d u s t r y  

and i n  t h e  home, and by t h e  i nc reased  emission of p a r t i c u -  

l a t e s  a s  a r e s u l t  of va r ious  t y p e s  of  manufacturing pro- 

c e s s e s .  The Pub l i c  Health Se rv i ce  has es t imated  t h a t  

over  7,000 communities have a i r - p u r i t y  problems and over  

one- four th  of a l l  Americans l i v e  i n  a r eas  wi th  major 

p o l l u t i o n  problems.  l Although p r e c i s e l y  i n c a l c u l a b l e ,  

l ~ r n e r g i n g  I n d u s t r i e s  (New York : M e r r i l l  , Lynch, 
P i e r c e ,  Fenner ,  and Smith,  I n c . ,  S e c u r i t i e s  Research 
D i v i s i o n ,  ~ p r i l ,  1 9 6 8 ) ,  p .  38. 



a i r  p o l l u t i o n  c a u s e s  economic l o s s  t o  p r o p e r t y  a s  w e l l  

a s  a c c r u e d  l o s s  t o  h e a l t h ,  h a p p i n e s s  and a e s t h e t i c  v a l -  

u e s .  Can a  s o c i a l  problem o f  such  magnitude and w i t h  

such  p u b l i c  awareness  c o n t i n u e  t o  remain unrecognized 

and u n c o n t r o l l e d ?  Such a  q u e s t i o n  i s  h i g h l y  s i g n i f i c a n t .  

A s  d i s c l o s e d  i n  t h e  development  o f  t h i s  r e p o r t ,  t h e  

answer t o  such  a  p e r p l e x i n g  q u e s t i o n  i s  "No. 'I 

When a  s o c i a l  problem i s  r e c o g n i z e d ,  a c t i o n s  a r e  

i n i t i a t e d  t o  r e g u l a t e  and c o n t r o l  t h e  problem th rough  

l e g i s l a t i v e  enac tments .  Suddenly ,  t h o s e  ( i n  t h i s  c a s e ,  

i n d u s t r y )  who have  n o t  been r e s t r a i n e d  i n  t h e i r  p a s t  

o p e r a t i o n s  from c o n t r i b u t i n g  t o  t h i s  problem a r e  f a c e d  

w i t h  e i t h e r  complying w i t h  t h e  laws o r  i g n o r i n g  them. 

I f  t h e  l a t t e r  c h o i c e  i s  t a k e n ,  f e d e r a l  o r  s t a t e  prosecu-  

t i o n  may f o l l o w ,  w i t h  t h e  o r d e r  t o  meet and main ta in  

p r e d e t e r m i n e d  s t a n d a r d s  o r  c e a s e  o p e r a t i o n s ,  Assuming 

p r o s e c u t i o n  o c c u r s  and t h e  i n d i c a t e d  f i r m ' s  d e c i s i o n  i s  

t o  c o n t i n u e  o p e r a t i o n s ,  t h e  n e c e s s a r y  a c t i o n s  must t h e n  

b e  i n i t i a t e d  t o  s a t i s f y  t h e  p r e s c r i b e d  l i m i t s  o f  c o n t r o l ,  

u s u a l l y  a t  a  v a r i e d  number of  a d d i t i o n a l  c o s t s  t o  t h e  

company. I t  i s  t h e n  d e s i r a b l e  t o  de termine  t h e  n a t u r e  

and r a n g e  o f  s u c h  c o s t s .  

O b j e c t i v e s  o f  t h e  I n v e s t i g a t i o n  

A i r  p o l l u t i o n  c o s t  s t a t i s t i c s  r e l e a s e d  f o r  p u b l i -  

c a t i o n  i n  j o u r n a l s ,  newspapers ,  and magazines have 



c o n s i s t e n t l y  concen t r a t ed  on p r o j e c t i o n s  of expected 

c o s t s  o r  c u r r e n t  expendi ture  t r e n d s  r e p r e s e n t a t i v e  o f  

i n d u s t r y .  To d a t e ,  l i m i t e d  d a t a  i s  a v a i l a b l e  concern- 

i n g  a c t u a l  a i r  p o l l u t i o n  c o s t s  i n c u r r e d  a s  a  r e s u l t  of 

l e g a l  a c t i o n  imposed by Texas a i r  p o l l u t i o n  laws and 

r e g u l a t i o n s .  Such a  p r e s e n t a t i o n  i s  an o b j e c t i v e  of 

t h i s  r e p o r t .  

In  t h e  i n t e r e s t s  of a  comprehensive p r e s e n t a t i o n  

of c o s t s  t o  i n d u s t r y ,  t h i s  t h e s i s  a t tempts  f i r s t  t o  

i n v e s t i g a t e  t h e  publ i shed  m a t e r i a l s  indigenous t o  t h e  

o r i g i n  and development of  t h e  Clean A i r  Act of Texas - 
1965. Because o f  t h e  A c t ' s  r egu la to ry  n a t u r e ,  ano ther  

o b j e c t i v e  of  t h i s  p r e s e n t a t i o n  i s  t o  determine t h e  f inan-  

c i a l  impact  t h a t  Regulation I has  had on e i g h t  i n d u s t r i a l  

f i r m s  i n d i c t e d  i n  H a r r i s  County, Texas. The f i n a l  objec-  

t i v e  of t h i s  r e p o r t  w i l l  be t o  p r e s e n t  a  monetary break- 

down which c o r r e l a t e s  wi th  s p e c i f i c  a i r  p o l l u t i o n  c o n t r o l  

c o s t s  . 

Research of  t h e  L i t e r a t u r e  a s  a  Basic  Method 

S ince  t h e  concept ion of t h e  Clean A i r  Act of 

Texas i s  d a t e d  1965,  sources  of  in format ion  concerning 

g e n e s i s  and matura t ion  a r e  t o  d a t e  very l i m i t e d  o r  i n -  

complete .  Fur thermore,  due t o  t h e  A c t ' s  r e l a t i v e  new- 

n e s s ,  d a t a  r e l a t i n g  t o  i t s  e f f e c t s  i n  terms of economic 



r a m i f i c a t i o n s  on i n d i c t e d  Texas manufacturers a r e  un- 

pub l i shed  o r  non-ex is ten t  a t  t h i s  t ime.  

The United S t a t e s  Bureau o f  Heal th ,  Education,  

and Welfare P u b l i c  Health Se rv i ces  has publ ished much 

m a t e r i a l  concerned wi th  p o s s i b l e  h e a l t h  damage and eco- 

nomic l o s s e s  r e s u l t i n g  from a i r  p o l l u t i o n .  The Texas 

Law Review, Texas Almanac, Sc i ence ,  A Manual f o r  C i t i zen  

Act ion ,  a i r  p o l l u t i o n  c o u r t  c a s e s ,  and Texas A i r  Control  

Board p u b l i c a t i o n s  and r e p o r t s  provide informat ion which 

was ex.trac.ted and syn thes i zed  a s  background m a t e r i a l  f o r  

t h i s  s tudy .  Informat ion ob ta ined  through persona l  con- 

f e r e n c e s  wi th  Texas A i r  Cont ro l  Board s t a f f  members, 

Texas L e g i s l a t o r s ,  an A s s i s t a n t  Attorney General of  

Texas,  l e g a l  counse l  f o r  t h e  Texas Health Department, 

r e p r e s e n t a t i v e s  from t h e  Texas Manufacturers Assoc i a t i on ,  

and s e l e c t e d  genera l  managers of l o c a l  manufacturers 

proved t o  be of  g r e a t  a s s i s t a n c e  f o r  t h i s  p r o j e c t ,  

L imi t a t i ons  of  t h e  Study - 
This  i n v e s t i g a t i o n  i s  l i m i t e d  t o  i nc lude  only 

t h o s e  companies who r ece ived  a i r  p o l l u t i o n  ind ic tments  

i n  H a r r i s  County, Texas between June,  1967 and A p r i l ,  

1970. It i s  f u r t h e r  l i m i t e d  t o  inc lude  only  t h e  Har r i s  

County companies who s u s t a i n e d  a  c o u r t  o rdered  monetary 

f o r f e i t u r e  o r  f i n e  a s  a  r e s u l t  of a i r  p o l l u t i o n  a c t i v i -  



Today, a i r  p o l l u t i o n  i s  descr ibed  a s  a  major 

s o c i a l  i s s u e  I n d u s t r i a l  management i s  most s e n s i t i v e  

t o  p u b l i c  a t t i t u d e  and t o  p u b l i c  r e a c t i o n  a g a i n s t  f i rms  

which a r e  openly admonished and r e s t r a i n e d  from emit- 

t i n g  p o l l u t a n t s  i n t o  t h e  atmosphere. Consequently, a i r  

p o l l u t i o n  c o n t r o l  c o s t  d a t a  supp l i ed  t o  t h e  r e sea rche r  

by t h e  i n d i c t e d  manufacturers  may con ta in  b iased  o r  

padded c o s t  f i g u r e s .  An exp lana t ion  f o r  t h i s  p o s s i b l e  

d i sc repancy  may be due t o  t h e  in te rv iewed f i r m ' s  f e a r  

o f  p o s s i b l e  s u b j e c t i o n  t o  a d d i t i o n a l  i n v e s t i g a t i o n  o r  

undue harassment by both  t h e  p u b l i c  and t h e  s t a t e .  

P u b l i c  r e l a t i o n s  may a l s o  be  a  f a c t o r  because c o s t  

i n fo rma t ion  may be s t r u c t u r e d  t o  i n d i c a t e  t o  t h e  gene ra l  

p u b l i c  and t o  i n t e r e s t e d  s t a t e  agencies  t h a t  more funds 

a r e  be ing  a l l o c a t e d  t o  t h e  c o n t r o l  of a i r  p o l l u t i o n  than 

a c t u a l l y  a r e ,  

It  i s  n o t  t h e  purpose o f  t h i s  r e p o r t  t o  suggest  

t h a t  a i r  p o l l u t i o n  c o n t r o l  c o s t  informat ion obtained 

w i l l  be r e p r e s e n t a t i v e  of a l l  i n d i c t e d  manufacturers 

i n  Texas. For companies of  s i m i l a r  s i z e ,  p roces s ,  and 

needs s i m i l a r  t o  t h o s e  companies in te rv iewed,  c o s t  d a t a  

w i l l  be r e p r e s e n t a t i v e .  Likewise,  t h e  purpose of t h i s  

i n v e s t i g a t i o n  i s  n o t  t o  e s t a b l i s h  p ro j ec t ed  f u t u r e  a i r  

q u a l i t y  c o n t r o l  expend i tu re s ,  no r  t o  p r e d i c t  expendi- 

t u r e s  r e p r e s e n t a t i v e  of a l l  i n d u s t r y  i n  Texas. Furthermore,  



t h i s  i n v e s t i g a t i o n  does n o t  i n t e n d  t o  determine whether 

r e p o r t e d  c o s t s  a r e  adequate o r  inadequate  o r  r ep re sen ta -  

t i v e  of aZ1 t h e  manufacturers  w i th in  t h e  i n d u s t r y  i n t e r -  

viewed. 

The r e s u l t s  of t h i s  s tudy  w i l l  be  p resen ted  from 

d a t a  r ece ived  from t h e  f i v e  companies which e l e c t e d  t o  

. p a r t i c i p a t e  of  t h e  e i g h t  companies contacted.  Discon- 

t i n u e d  o p e r a t i o n s ,  a s  a  d i r e c t  o r  i n d i r e c t  r e s u l t  of t h e  

Clean A i r  Ac t ,  accounted f o r  tlie non -pa r t i c ipa t ion  of  

one of  t h e  companies. The remaining two companies which 

chose n o t  t o  p a r t i c i p a t e  r e fused  on t h e  premise t h a t  

meaningful c o s t  in format ion  would r e q u i r e  a  s i g n i f i c a n t  

amount o f  r e s e a r c h  which they d e s i r e d  no t  t o  undertake.  

The non-respondents contended t h a t  any d i s c l o s u r e  of 

sucli guarded in format ion  would be d e t r i m e n t a l  t o  t h e  

wel l -be ing  o f  tlie companies. 

Organ iza t iona l  Plan of t h e  Thesis  

This  t h e s i s  i s  d iv ided  i n t o  fou r  chap te r s .  The 

second c h a p t e r  p rov ides  t h e  h i s t o r i c a l  background l ead -  

i n g  up t o  t h e  passage of t h e  Act and i t s  development, 

i n c l u d i n g  pu rpose ,  r e g u l a t o r y  p r o v i s i o n s ,  and tlie u l t i -  

make t e s t  of  v a l i d i t y .  

Chapter  I11 dea l s  wi th  t h e  methodology used i n  

o b t a i n i n g  tlie a i r  p o l l u t i o n  c o n t r o l  cos t  d a t a .  The re- 

s u l t s  of  t h e  pe r sona l  i n t e rv i ews  a r e  provided.  The 



r e s u l t s  r e v e a l  t h e m o n e t a r y  a l l o c a t i o n  f o r  each a i r  

, p o l l u t i o n  c o n t r o l  c o s t  v a r i a b l e  a s  w e l l  a s  t h e  t o t a l  

monetary  a l l o c a t i o n  f o r  each f i r m  i n t e r v i e w e d .  The 

c o s t  d a t a  c o l l e c t e d  p r o v i d e s  f o r  a  f i n a n c i a l  impact  

s t a t e m e n t .  

Chap te r  I V  draws t o g e t h e r  t h e  t h r e e  major  a i r  

p o l l u t i o n  c o n t r o l  c o s t s  ( immediate  c o s t s ,  equipment 

a c q u i s i t i o n  c o s t s ,  and equipment  o p e r a t i n g  c o s t s )  i n  

an  a t t e m p t  t o  a p p r a i s e  t h e  economic impact  of  Regula- 

t i o n  I o f  t h e  Clean A i r  Act  o f  Texas on e i g h t  manufac- 

t u r i n g  f i r m s  i n d i c t e d  i n  H a r r i s  County, Texas. 



CHAPTER I1 

A REVIEW OF THE HISTORICAL BACKGROUND AND DEVELOPMENT 

OF THE CLEAN A I R  ACT OF TEXAS-1965 

AND REGULATION I 

F a c t o r s  C o n t r i b u t i n g  t o  t h e  Adoption 
o f  t h e  Clean A i r  Act o f  Texas-1965 

An i n v e s t i g a t i v e  s t u d y  d e a l i n g  w i t h  a  s p e c i f i c  

e l e m e n t  o f  l e g i s l a t i o n  s h o u l d  concern  i t s e l f  w i t h  t h e  

f a c t o r s  which i n f l u e n c e d  t h e  a c t i o n  i n s t i t u t e d  a s  w e l l  

a s  a  s t u d y  of  t h e  l e g i s l a t i o n  i t s e l f .  The o b j e c t i v e  

o f  t h i s  c h a p t e r  i s  t o  r e p o r t  t h o s e  s p e c i f i c  e lements  

which i n i t i a t e d  and brought  abou t  t h e  adop t ion  o f  t h e  

Clean A i r  Act o f  Texas o f  1965. These e lements  o f  i n -  

f l u e n c e  a r e  p r e s e n t e d  under s i x  major c l a s s i f i c a t i o n s :  

t h e  r a p i d  growth of  Texas c i t i e s ,  t h e  i n c r e a s e d  expan- 

s i o n  o f  Texas i n d u s t r y ,  t h e  h a z a r d  of a i r  p o l l u t i o n  t o  

p u b l i c  h e a l t h ,  t h e  burden o f  a i r  p o l l u t i o n  on t h e  econ- 

omy o f  T e x a s ,  t h e  p r e s s u r e  a p p l i e d  by t h e  f e d e r a l  govern- 

ment ,  and t h e  major  weaknesses su r round ing  Texas a i r  

p o l l u t i o n  c o n t r o l  p r i o r  t o  1965.  A d e t a i l e d  p r e s e n t a -  

t i o n  o f  t h e  Clean ~ i r  A c t  o f  Texas of  1965 w i l l  conclude  

t h i s  c h a p t e r .  



Rapid Growth of  Texas C i t i e s  

The advent of t h e  i n d u s t r i a l  r e v o l u t i o n  sparked  

a  v i r t u a l l y  un in te r rup ted  mig ra t ion  o f  people  from t h e  

r u r a l  s e c t o r s  t o  t h e  urban s e c t o r s  of  Texas. S ince  

t h i s  migra t ion  e x i s t s  today ,  t h e  growth of  c i t i e s  i n  

Texas cont inues  t o  be r e f l e c t e d  by t h e  l a r g e  c i t i e s  o f  

today ,  such a s  Houston. The fo l lowing  demographic d a t a  

of Houston and i t s  surrounding a r e a  from t h e  y e a r  1900 

t o  1971 i s  u s e f u l .  The popula t ion  f i g u r e  i n  1900 was 

4 4  ,633.2 I n  c o r r e l a t i o n  t o  t h i s  f i g u r e  t h e  p o p u l a t i o n  

count i n  1971 inc reased  t o  1,780,000 . 3  I n  seventy-one 

yea r s  Houston and i t s  incorpora ted  a r eas  r e a l i z e d  a  

popula t ion  ga in  of 1,735,367.  A s  t h e  number o f  i n h a b i -  

t a n t s  i n c r e a s e d ,  t h e  need f o r  manufactured goods and 

services f lou r i shed .  This i n t e n s i f i e d  demand was t h e  

s t imulus  o r  t h e  inducement f o r  i n d u s t r i a l  expans ion  

which served t o  meet t h e  growing p u b l i c  demands and 

needs. 

Expansion o f  I n d u s t r y  i n  Texas 

C h a r a c t e r i s t i c  of " t h e  f i r s t  t e n  y e a r s "  of  t h i s  

cen tu ry ,  Texas manufacturers i n c r e a s e d  almost  two 

2 ~ e x a s  Almanac and S t a t e  I n d u s t r i a l  Guide,  (Texas : 
A.  H.  Belo co rpo ra t ion ,  1 9 6 9 ) ,  p .  173 .  

3 ~ o u s t o n  Chamber of Commerce, t e l ephone  i n t e r -  
view, J u l y  1 0 ,  1971. 



hundred p e r c e n t  p r imar i ly  because o f  t h e  d i s c o v e r y  o f  

o i l  i n  1901. p r i o r  t o  t h i s ,  Texas had shown l i t t l e  

i n d u s t r i a l  development and was cons idered  an a g r i c u l -  

t u r a l  s t a t e .  Of s i g n i f i c a n c e  a l s o  were t h e  improve- 

ments i n  t r a n s p o r t a t i o n  and urban development and t h e  

development o f  t h e  p o r t s  and ha rbo r s  a l o n g  t h e  Texas 

Gulf C ~ a s t . ~  These improvements a ided  i n d u s t r i a l  

growth. Today, because of advanced technology  and 

r a p i d  i n d u s t r i a l i z a t i o n ,  Texas i s  recognized  as b e i n g  

"among t h e  t o p  e i g h t  manufacturing s ta tes"  i n  t h e  

n a t i o n .  6 

I n d u s t r i a l  expansion i n  Texas i s  e a s i l y  s een  i n  

t e r m s  of t h e  v a r i e t i e s  and numbers of f i r m s ,  t h e  number 

of  i n d u s t r i a l  employees, and t h e  d o l l a r  v a l u e  added by 

manufacturers  from t h e  e a r l y  1 9 0 0  I s  t o  t h e  1960 I s .  The 

t o t a l  number o f  manufacturing e s t a b l i s h m e n t s  i n  1904 

was 3,158. I n  1963, t h e  number i n c r e a s e d  t o  a t o t a l  of 

11,580.  More c u r r e n t  f i g u r e s  d i s c l o s e  t h e  1969 coun t  

t o  be 11,661.  The second i n d i c a t o r  t y p i f y i n g  i n d u s t r i a l  

4 ~ o r k e r s  o f  Writers Program of  t h e  Worker P r o j e c t ,  
Texas-A Guide t o  t he  Lone S t a r  S t a t e  (New York: Has t ings  
House, 1 9 4 0 ) ,  p .  58. 

6 ~ e x a s  Almanac, 2. &. , p. 436. 



expansion i n  Texas i s  t h e  employee i n c r e a s e .  I n  1 9 0 4 ,  

t h e  number of  persons employed by i n d u s t r i a l  manuf ac- 

t u r e r s  t o t a l e d  54,819. I n  c o n t r a s t  t o  t h i s ,  i n  1965, 

t h e  t o t a l  number increased  t o  556,870. Following t h e  

1968 survey ,  t h i s  f i g u r e  i n c r e a s e d  t o  a  new count of 

709,000. lo The t h i r d  and l a s t  f a c t o r  i s  t h e  added 

d o l l a r  va lue  cont r ibu ted  by Texas manufacturers . The 

d o l l a r  f i g u r e  i n  1904 t o t a l e d  $58,924,759.00. In 1965, 

t h i s  f i g u r e  i nc reased  t o  $8,700,197,000.00. The cur- 

r e n t l y  publ i shed  f i g u r e  i n d i c a t e s  t h e  1969 f i g u r e  t o  be 

$12,600,000,000.00, a  "30 pe rcen t  i nc rease"  over  t he  pre- 

v ious  y e a r  .12 Therefore,  t h e  recognized inc reased  ga in  

of 8,503 manufacturing e s t ab l i shmen t s ,  65 4,181 employ- 

ment i n c r e a s e ,  and t h e  $12,541,075,241.00 d o l l a r  i n -  

c r ease  i n  value added a l l  s e r v e  t o  document t h e  in-  

c reased  i n d u s t r i a l  expansion i n  Texas. 

Premised on t h e  i nc reases  of t h e  l a s t  decade, 

t h e r e  i s  no i n d i c a t i o n  t o  sugges t  t h a t  man in t ends  t o  

r e t a r d  t h e  advancement of technology.  In  d i r e c t  c o n t r a s t  , 



t h e  s i g n s  s p e c i f i c a l l y  denote  an "ever-growing c a p a c i t y  

t o  produce-by chance o r  by c h o i c e .  " A s  a  r e s u l t ,  u rban i -  

z a t i o n  con t inues ,  t h e  g r e a t  demands f o r  more "p roduc t s ,  

services and ene rg i e s "  f l o u r i s h ,  and t h e  mechanizat ion 

and automat ion of  advanced technology cont inue  t o  i n -  

c r e a s e .  1 3  

The major c o n t r i b u t o r s  o f  a i r  p o l l u t i o n  i n  indus-  

t r y  can be a r b i t r a r i l y  c l a s s i f i e d .  Nat iona l  s t u d i e s  have 

i n d i c a t e d  t h a t  t h e  major a i r  p o l l u t i o n  v i o l a t o r s  a r e  a s  

f o l l o w s  : 

1. Pulp and Paper m i l l s  
2 .  I r o n  and S t e e l  m i l l s  
3.  Petroleum r e f i n e r i e s  
4 .  Smel ters  
5 .  Inorganic  chemical  manufac ture rs ,  such a s  

F e r t i l i z e r  manufac ture rs  
6 .  Organic chemical  manufac ture rs ,  such a s  

s y n t h e t i c  rubber  manufacturers14 

The s t u d i e s  a l s o  r e v e a l  t h a t  each  y e a r  t h e s e  i n d u s t r i e s  

d i s c h a r g e  i n t o  t h e  atmosphere t h e  q u a n t i t i e s  and t y p e s  

o f  p o l l u t a n t s  a s  fo l lows:  

1 3  
U. S.  Department o f  H e a l t h ,  Education and Wel- 

f a r e ,  P u b l i c  Health S e r v i c e ,  L e t ' s  C l e a r  t h e  A i r ,  No. 
1238 (washington,  D.C. : Government P r i n t i n g  O f f i c e ,  1964) , 
p .  1. 

1 4 u .  S .  Department o f  H e a l t h ,  Education and Wel- 
f a r e ,  P u b l i c  Health S e r v i c e ,  Sources  of  A i r  P o l l u t i o n  
and T h e i r  Con t ro l ,  No. 1548 (Washington, D . C .  : Govern- 
ment P r i n t i n g  Of f i ce ,  1966) , p.  9 .  



1. 2 m i l l i o n  t o n s  o f  carbon monoxide 
2 .  9 m i l l i o n  t o n s  o f  s u l f u r  ox ides  
3. 2 m i l l i o n  t o n s  o f  n i t r o g e n  ox ides  
4 .  4 m i l l i o n  t o n s  o f  hydrocarbons 
5.  6 m i l l i o n  t o n s  o f  p a r t i c u l a t e  m a t t e r .  15 

I n  a s h o r t  p e r i o d  of t ime  t h e  r e sou rces  o f  t h i s  

c o u n t r y  have been s o  u t i l i z e d  as t o  form t h e  "most ad- 

vanced and prosperous  Nation i n  t h e  h i s t o r y  o f  mankind. " 

The c r i t i c i s m  a t t a c h e d  t o  t h e  r a p i d  i n d u s t r i a l  expansion 

f o c u s e s  on man's obses s ion  t o  r e a p  t h e  b e n e f i t s  o f  t h e  

"American I n d u s t r i a l  Revolut ion"  whi le  d i s p l a y i n g  ve ry  

l i t t l e  concern f o r  t h e  by-products o f  waste  and p o l l u -  

t i o n  which were g e n e r a t e d  by s u c c e s s .  1 6  

The r a p i d  growth o f  Texas c i t i e s  and t h e  i n c r e a s e d  

i n d u s t r i a l  expansion a ided  i n  i n i t i a t i n g  Texas a i r  p o l l u -  

t i o n  l e g i s l a t i o n  i n  1965. The e x t e r n a l  f a c t o r s  which 

i n f l u e n c e d  l e g i s l a t i v e  a c t i o n  p r i o r  t o  1965 a r e ,  t h e r e -  

f o r e ,  impor t an t .  However, t h e  in format ion  i s  incomplete  

w i t h o u t  a d i s c u s s i o n  o f  t h e  s i d e  e f f e c t s  o f  a i r  p o l l u -  

t i o n  on h e a l t h .  

The Hazard o f  A i r  P o l l u t i o n  t o  P u b l i c  Hea l th  

The y e a r s  p r i o r  t o  Texas a i r  p o l l u t i o n  l e g i s l a -  

t i o n  i n  1965 produced a v a s t  number o f  s t u d i e s  and 



symposiums which revealed f a c t s  r e l e v a n t  t o  a i r  p o l l u -  

t i o n  and h e a l t h .  Many f e d e r a l  agenc ie s  w i t h i n  t h e  

n a t i o n a l  s t r u c t u r e  d i r e c t e d  e f f o r t s  and e n e r g i e s  t o  t h e  

p roduc t ion  of  l a r g e  volumes of  i n fo rma t ion ,  p l a c i n g  

emphasis on t h e  poss ib l e  l i n k i n g  o f  h e a l t h  hazards  t o  

a i r  p o l l u t i o n .  I n  a  d i f f e r e n t  d i r e c t i o n ,  b u t  w i t h  

s i m i l a r  r a m i f i c a t i o n s ,  a i r  p o l l u t i o n  conferences  were 

conducted t o  d i scus s  t h e  f i n d i n g s  from s p e c i f i c  a i r  

p o l l u t i o n  ca ses  and h e a l t h  r e s e a r c h  p r o j e c t s .  Upon 

adjournment , conference r e p o r t s  con ta in ing  r e s e a r c h  

f i n d i n g s  were publ ished and made a v a i l a b l e  t o  t h e  gene ra l  

p u b l i c .  I n  add i t i on  t o  t h e  f e d e r a l  and conference  pub l i -  

c a t i o n s ,  va r ious  i n t e r e s t e d  s t a t e  depar tments  i n  Texas 

con t inuous ly  publ ished in fo rma t ion .  Such o b s e r v e r s  a s  

newspapers,  magazines, and j o u r n a l s  publ i shed  a r t i c l e s  

p o i n t i n g  o u t  t h e  same p o s s i b l e  connect ion o r  r e l a t i o n -  

s h i p .  I n  subs tance ,  t h e  c o l l e c t i v e  combination o f  a l l  

of t h e  above helped form and i n i t i a t e  an atmosphere con- 

ducive t o  a i r  p o l l u t i o n  h y s t e r i a  among t h e  g e n e r a l  

p u b l i c .  

A s  p r ev ious ly  e s t a b l i s h e d  , both t h e  f e d e r a l  govern- 

ment and organized a i r  p o l l u t i o n  conferences  were i n s t r u -  

mental  i n  t h e  passage o f  t h e  Clean A i r  Act o f  Texas.    he 

succeeding d i scuss ion  w i l l  p r e s e n t  i n  essence  t h e  h e a l t h /  

a i r  p o l l u t i o n  informat ion p r e v i o u s  t o  t h e  Clean A i r  

enactment.  



The knowledge of  h e a l t h  and a i r  p o l l u t i o n  has  

been both broadened and ampl i f i ed  cons ide rab ly  through 

t h r e e  t y p e s  of  i n v e s t i g a t i o n s ,  such as:  

. . . s t a t i s t i c a l  s t u d i e s  o f  p a s t  i l l n e s s  and 
dea th  a s  c o r r e l a t e d  wi th  geographic l o c a t i o n s  
and o t h e r  f a c t o r s  a s s o c i a t e d  w i  t h  a i r  p o l l u t i o n ;  
ep idemiolog ica l  s t u d i e s  o f  dea th  and r e s p i r a t o r y  
f u n c t i o n s  a s  r e l a t e d  t o  v a r i a t i o n s  i n  a i r  p o l l u -  
t i o n ;  and l a b o r a t o r y  s t u d i e s  o f  response by 
an ima l s ,  and i n  some cases  by human be ings  t o  
exposure  t o  vardous p o l l u t a n t s  o r  combinat ions  
o f  p o l l u t a n t s .  17  

Laboratory s t u d i e s  have been conducted where bo th  an imals  

and humans were exposed t o  " c o n t r o l l e d  c o n c e n t r a t i o n s  o f  

gaseous p o l l u t a n t s . "  The r e s u l t s  of t h e  l a b o r a t o r y  s t u d -  

i e s  co inc ide  wi th  t h e  r e s u l t s  o f  t h e  ep idemio log ica l  

s t u d i e s .  One such s tudy  r e s u l t e d  i n  t h e  "development of  

l ung  cancer .  " The animal was i n f e c t e d  wi th  an i n f l u e n z a  

v i r u s  and a f t e r  be ing  exposed t o  an " a r t i f i c i a l  smog con- 

s i s t i n g  o f  ozonized gaso l ine , ' '  t h e  animal showed s i g n s  of  

lung  cance r .  When exposed s i n g l y  t o  e i t h e r  " i n f l u e n z a  

o r  ozonized g a s o l i n e , "  t h e  animal d i d  no t  i n c u r  l ung  

cancer .  The l a b o r a t o r y  s t u d i e s  s e r v e  t o  s u p p o r t  t h e  

r e p o r t s  which i n d i c a t e  t h e  r e l a t i o n s h i p  o f  a i r  p o l l u -  

t i o n  t o  "ch ron ic  d i s e a s e ,  e s p e c i a l l y  o f  t h e  l u n g .  I t 1 9  

l 7 ~ e t 1  s Clear  t h e  A i r ,  9. g. , p .  2 .  

"7th Annual A i r  P o l l u t i o n  Medical Research --- 

Conference,  " A i r  P o l l u t i o n  and Hea l th ,  " ~ c i e n k e  , Vol . 
145,  ( Ju ly  1 0 ,  1964), 'p.  184. 



S t u d i e s  have c l e a r l y  shown t h a t  dea th  from "ca rd io -  

r e s p i r a t o r y  causes  c o r r e l a t e s  i n  g e n e r a l "  w i t h  va ry ing  

a i r  p o l l u t i o n  l e v e l s  and t h a t  " a s thma t i c  a t t a c k s  among 

s u s c e p t i b l e  p a t i e n t s "  have been d e f i n i t e l y  a s s o c i a t e d  

w i t h  va ry ing  l e v e l s  of " s u l f a t e  a i r  p o l l u t i o n "  and a i r  

p o l l u t i o n  i n  t h e  form of  " incomplete  combustion of r e f u s e .  1120 

Other  s t u d i e s  have i n d i c a t e d  t h a t  "employee absenteeism due 

t o  r e s p i r a t o r y  i l l n e s s "  has been d i r e c t l y  r e l a t e d  t o  vary- 

i n g  l e v e l s  of  " s u l f a t e  a i r  p o l l u t i o n .  " Another s tudy  

r e v e a l e d  t h a t  people  l i v i n g  i n  a r e a s  where a i r  p o l l u t i o n  

i s  recognized  show dramat ic  " d i f f e r e n c e s  i n  average res- 

p i r a t o r y  r e s i s t a n c e "  when compared wi th  people  l i v i n g  i n  

a r e a s  where t h e  a i r  p o l l u t i o n  l e v e l  i s  deemed lower .  It 

h a s  been e s t a b l i s h e d  t h a t  "more t h a n  2 0 0  d e a t h s  occur red  

i n  N e w  York Ci ty  i n  1953" a s  a  r e s u l t  of a  l o n g  p e r i o d  of  

a i r  s t a g n a t i o n .  2 1  

When combined wi th  p a s t  s t u d i e s  r e l a t e d  t o  t h i s  

s u b j e c t ,  a  cons ide rab le  body o f  evidence i s  formed which 

makes it c l e a r  t h a t  a i r  p o l l u t i o n  i s  a s s o c i a t e d  w i t h  such 

i m p o r t a n t  r e s p i r a t o r y  d i s e a s e s  a s  l u n g  c a n c e r ,  emphysema, 

c h r o n i c  b r o n c h i t i s ,  and asthma. 2 2  The q u e s t i o n  has  a r i s e n  

2 0 ~ e t ' s  C lea r  t h e  ~ i r ,  op. g.,  p.  2 .  - 

c i t .  , p .  184. 2 2 n ~ i r  P o l l u t i o n  and H e a l t h , "  op. - 



a s  t o  whether  a i r  p o l l u t i o n  a c t u a l l y  causes  h e a l t h  d i s -  

o r d e r s .  I n  r e p l y ,  t h e  s t a t emen t  has  been made t h a t  t h e r e  

i s  no s i n g l e  cause ,  bu t  t h e r e  i s  s u f f i c i e n t  evidence t h a t  

a i r  p o l l u t i o n  can and does c o n t r i b u t e  t o  t h e  development 

of  h e a l t h  d i s o r d e r s .  A u t h o r i t i e s  i n d i c a t e  " t h a t  t h e r e  i s  

no l o n g e r  any doubt t h a t  a i r  p o l l u t i o n  i s  a hazard t o  

h e a l t h . "  The p o i n t  then i s  a  m a t t e r  o f  choosing i t  "as 

t h e  s i n g l e  cause ,  one of s e v e r a l  c a u s e s ,  o r  simply a  con- 

t r i b u t i n g  f a c t o r "  of  t h e  h e a l t h  d i s o r d e r s .  2 3  

I n  reviewing t h e  e f f e c t s  of a i r  p o l l u t i o n  on human 

h e a l t h ,  it i s  important  t o  n o t e  t h a t  i n  no a r e a  of t h e  

world i s  t h e  mean annual l e v e l  of a i r  p o l l u t i o n  h igh  

enough t o  cause  continuous a c u t e  h e a l t h  problems. It i s  

e q u a l l y  as important  t o  p o i n t  o u t  t h a t  whi le  many o f  t h e  a i r  

p o l l u t i o n / h e a l t h  s t u d i e s  have concen t r a t ed  on shor t - te rm 

ep i sodes  of a i r  p o l l u t i o n / h e a l t h  e f f e c t s ,  t h e  g r e a t e s t  

c o n c e n t r a t i o n  of e f f o r t  ha s  been i n  t h e  long-term e f f e c t s  

o f  l i v i n g  i n  a  p o l l u t e d  atmosphere.  2 4  It was t h e  long- 

t e rm e f f e c t s  which were u l t i m a t e l y  brought t o  t h e  a t t e n t i o n  

o f  s t a t e  o f f i c i a l s  and t h e  g e n e r a l  p u b l i c .  Research s t u d i e s  

o f  a i r  p o l l u t i o n / h e a l t h  s i d e  e f f e c t  r e l a t i o n s h i p s  s i g n i f i -  

c a n t l y  i n f luenced  and a c c e l e r a t e d  a i r  p o l l u t i o n  l e g i s l a t i o n  

2 3 ~ e t  I S  C lear  t h e  A i r ,  op. c i t  . , p.  4 .  

2 4 ~ e s t e r  B. Love and Eugene P .  S i s k i n ,  "Air  Pol lu-  
t i o n  and Human Heal th ,  I' S c i ence ,  Vol. 169,  (August 2 1 ,  1970) , 
p.  723. 



i n  Texas.  However, the  economics o f  a i r  p o l l u t i o n  was 

a l s o  an e v i d e n t  and recognized  e lement  o f  bo th  c r i t i c i s m  

and i n  £1  uence . 

Economic Burden of  A i r  P o l l u t i o n  on 
t h e  Economy o f  Texas 

Tha t  an economic burden i s  c r e a t e d  by a i r  p o l l u t i o n  

i s  a  f a c t  suppor ted  by r e s e a r c h .  Research s t u d i e s  have 

i n d i c a t e d  t h a t  a i r  p o l l u t i o n  does cause  e x t e n s i v e  damage 

through " e f f e c t s  on animal and p l a n t  l i f e ,  th rough  s o i l -  

i n g  and c o r r o s i o n  and d e t e r i o r a t i o n  o f  m a t e r i a l s  and 

s t r u c t u r e s ,  " through t h e  subsequent  "dep rec i a t i on  of  pro- 

p e r t y  v a l u e s ,  " through " i n t e r f e r e n c e  wi th  a i r  and s u r f a c e  

t r a n s p o r t a t i o n ,  I' a s  a  r e s u l t  of diminished v i s i b i l i t y ,  and 

through " l o s s e s  of unburnt  f u e l s .  "25  More s p e c i f i c  s t u d i e s  

r e l a t i n g  a i r  p o l l u t i o n  and economic l o s s e s  have i n d i c a t e d  

t h a t  it " r o t s  and s o i l s  c l o t h i n g ,  d i s c o l o r s  house p a i n t s ,  

r u s t s  m e t a l s ,  corrodes  s t o n e  a s  w e l l  a s  m e t a l ,  and mars 

monuments and p u b l i c  b u i l d i n g s .  "26  A r e c e n t  s t u d y  con- 

ducted e s t i m a t e d  t h e  d o l l a r  c o s t s  of a i r  p o l l u t i o n  na t i on -  

wide a s  twenty  b i l l i o n  a y e a r .  2 7  One s tudy  based on 

2 5 ~ e t  s  C lea r  t h e  A i r ,  op. c i t . ,  p .  4 .  

2 6 ~ h e  Conservation Founda t ion ,  "Your Right  t o  
Clean A i r , "  A Manual f o r  C i t i z e n  Act ion.  (August,  1970)  , 
p. 13.  



expenses such a s  "laundry b i l l s ,  maintenance of w a l l s  

and windows, and t h e  c l e a n i n g  of d r a p e s ,  rugs  and up- 

h o l s t e r y , "  i n d i c a t e d  t h a t  t h e  a d d i t i o n a l  c o s t s  p e r  person 

l i v i n g  i n  an a r e a  des igna ted  a s  h e a v i l y  p o l l u t e d ,  could 

be more than  "$200.00 a y e a r ,  o r  about  $800.00 f o r  a 

t y p i c a l  fami ly .  " 2 8  In a d d i t i o n  t o  t h e  economic burden,  

f e d e r a l  p r e s s u r e  was a s i g n i f i c a n t  i f  n o t  t h e  paramount 

element which l e d  t o  l e g i s l a t i v e  a c t i o n .  29  

F e d e r a l  P re s su re  

Subsequent t o  t h e  Congress ional  enactment o f  t h e  

Federa l  Clean A i r  Act o f  1963,  i n t e r e s t e d  i n d i v i d u a l s  wi th  

t h e  a i r  p o l l u t i o n  d i v i s i o n  of  t h e  Texas Heal th  Department 

recognized t h e  impera t ive  need f o r  a s t a t e  a i r  p o l l u t i o n  

law, n o t  on ly  t o  i n s u r e  t h a t  p o l l u t i o n  laws i n  Texas be 

e f f e c t i v e ,  b u t  t o  "prevent  f e d e r a l  c o n t r o l  over  Texas '  

a i r  r e s o u r c e s .  1130 The l a t t e r  p o i n t  was t h e  major element 

which i n f l u e n c e d  Represen ta t ive  Don Cavness of  Aus t in  t o  

spansor  t h e  B i l l  i n  t h e  House o f  ~ e ~ r e s e n t a t i v e s . ~ ~  I n  

2 9 ~ o n  Cavness, Texas L e g i s l a t u r e ,  Pe r sona l  I n t e r -  
view, March 2 ,  1 9 7 1 .  

3 0 ~ .  Todd Norvel l  and Alexander W. B e l l ,  "Comments 
A i r  P o l l u t i o n  Control  i n  Texas ,"  Texas Law Review, Vol. 
47:1086 (1969) ,  p .  1 0 9 0 .  



es sence ,  it became a  mat te r  o f  d e c l d i n g  on t h e  l e s s e r  

of two e v i l s :  s t a t e  con t ro l  o r  f e d e r a l  c o n t r o l  and regu- 

l a t i o n .  A f t e r  r e l e n t i n g  t o  t h e  f a c t  t h a t  a i r  p o l l u t i o n  

c o n t r o l  was i n e v i t a b l e ,  t h e  i n t e r e s t s  involved decided 

t h a t  power over  a i r  p o l l u t i o n  r e g u l a t i o n  could be exer -  

c i s e d  more e f f e c t i v e l y  a t  t h e  s t a t e  l e v e l  t h a n  a t  t h e  

f e d e r a l  l e v e l .  Therefore,  t h e  d e c i s i o n  was necessary  

t h a t  t h e  l e g i s l a t u r e  a t  l e a s t  p l a c e  a  c l ean  a i r  a c t  on 

r e c o r d  wi th  t h e  i n t e n t  t o  modify i t  a t  a  l a t e r  t ime .  32 

Fede ra l  p r e s s u r e  and i t s  r a m i f i c a t i o n s  i n t roduces  t h e  

d i s c u s s i o n  of t h e  f i n a l  r ea son  which produced a i r  p o l l u -  

t i o n  l e g i s l a t i o n  i n  Texas--the Nuisance ~ o c t r i n e .  

Nuisance Doctrine--Early A i r  P o l l u t i o n  Regulat ion 

P r i o r  t o  t h e  enactment o f  t h e  Clean A i r  Act i n  

1965,  t h e  i n s t i g a t i o n  of a nu isance  s u i t  was t h e  only  

l e g a l  "method of  a i r  p o l l u t i o n  c o n t r o l  i n  Texas. " 3 3  

The r e s p o n s i b i l i t y  of conduct ing such nuisance i n v e s t i -  

g a t i o n s  and c o n t r o l l i n g  a tmospher ic  p o l l u t i o n  w a s  "vested 

i n  t h e  Texas Heal th  Department. "34  The a p p l i c a t i o n  of  

32 Don Cavness, - l oc .  - c i t . ,  March 2 ,  1971. 

3 3 ~ o r v e l l  and B e l l ,  OJ. c i t . ,  p .  1087. 

3 4 ~ e x a s  S t a t e  Department of  Hea l th ,  Texas A i r  
Control  Board-Biennlal  Report ,  September 1, 1968- 
August 31, 1970, (Texas: S t a t e  of Texas,  1 9 7 0 ) ,  p. 1. 
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t h e  Nuisance ~ o c t r i n e  produced a dilemma f o r  t h e  c o u r t s ,  

a s  t h e y  had t o  a t t empt  a  b a l a n c i n g  o f  t h e  " ' en joyment  o f  

l i f e '  w i t h  t h e  ' p rog res s  o f  s o c i e t y ' .  "35 I n  a d d i t i o n  t o  

t h e  l e g a l  dilemma produced by t h e  d o c t r i n e ,  eminent  weak- 

nes ses  were e v i d e n t  d e s p i t e  t h e  s u c c e s s f u l n e s s  o f  t h e  

S t a t e  H e a l t h  Department i n  t h e  abatement and c o n t r o l  of 

p o l l u t i o n  emis s ions .  36 F i r s t ,  i f  an i n d i v i d u a l  d e s i r e d  

t o  a b a t e  a  n u i s a n c e ,  he had t o  "show a  s u b s t a n t i a l  i n  j u ry .  " 

A s  a  compounding e f f e c t ,  t h e  c o u r t s  favored  i n d u s t r y  by 

" r e q u i r i n g  t h e  i n d i v i d u a l  t o  show a  s p e c i a l  in jury1 ' - -  

d i f f e r e n t  from simply t o  t h e  g e n e r a l  p u b l i c .  37 Second, 

t h e  c o s t  i nvo lved  i n  l i t i g a t i o n  proved t o  d i s c o u r a g e  

such nu i sance  s u i t s .  T h i r d ,  and most s e r i o u s ,  was t h e  

Nuisance D o c t r i n e ' s  i n a b i l i t y  t o  guide t h e  conduct  o f  

b u s i n e s s .  38 The Nuisance Doct r ine  was n o t  u t i l i z e d  

e f f e c t i v e l y ;  and ,  more s p e c i f i c a l l y ,  it d i d  n o t  s e r v e  

a s  a  remedy f o r  t h e  problem. Consequently,  t h e  major  

a c t i o n  i n  p o l l u t i o n  c o n t r o l  s h i f t e d  from a  c o n d i t i o n  o f  

nu isance  t o  r e g u l a t i o n .  39 

3 5 ~ o r v e l l  and B e l l ,  

3 6 ~ i r  Cont ro l  Board, z. c i t . ,  p. 1. 

3 7 ~ o r v e l l  and B e l l ,  2. c i t . ,  p .  1088. 



I n  summary, t h e  r a p i d  growth of  Texas c i t i e s ,  

t h e  expansion o f  i n d u s t r y  and commerce, t h e  e s t a b l i s h e d  

f a c t  t h a t  p o l l u t e d  a i r  endangers h e a l t h ,  t h e  economic 

burden c r e a t e d  t h e r e b y ,  t h e  usurped Federa l  p r e s s u r e ,  

and t h e  weakness con ta ined  i n  t h e  Nuisance Doct r ine  a l l  

c o n t r i b u t e d  t o  t h e  c r e a t i o n  and adopt ion o f  t h e  Clean 

A i r  Act of  Texas i n  1965,  which was r ev i sed  and s t r eng thened  

i n  1967 and again  i n  1969. 

Clean A i r  Act of  Texas - 1965 

B a s i c a l l y ,  t h e  a c t  c e n t e r e d  around t h e  s h i f t i n g  of 

t h e  power t o  c o n t r o l  and aba t e  a i r  p o l l u t i o n  from t h e  

"Texas Hea l th  Department t o  an A i r  Control  Board, I' which 

coo rd ina t ed  and r e c e i v e d  a s s i s t a n c e  from t h e  "Texas Health 

Department. I' The Act provided f o r  t h e  c r e a t i o n  o f  a  

r e g u l a t o r y  system adminis te red  by t h e  "Air  Control  Board," 

w i th  a  " l i b e r a l  p r o v i s i o n  f o r  g r a n t i n g  v a r i a n c e s  from t h e  

r e g u l a t i o n s .  "40  A l e g i s l a t i v e  cond i t i on  t o  t h e  e s t a b l i s h -  

ment of t h e  r e g u l a t o r y  system was t h e  i n s t r u c t i o n  t o  e s t a b -  

l i s h  a  system which would c u r t a i l  p o l l u t i o n  a c t i v i t i e s  

wh i l e  n o t  j e o p a r d i z i n g  " t h e  maximum employment and f u l l  

i n d u s t r i a l  development of  t h e  s t a t e .  1141 



Purpose 

Taken from c o n t e x t ,  t h e  Act ' s purpose r eads  a s  

f o l l o w s  : 

I t  i s  t h e  purpose o f  t h i s  Act t o  s a fegua rd  t h e  
a i r  r e s o u r c e s  of t h e  S t a t e  from p o l l u t i o n  by 
c o n t r o l l i n g  o r  a b a t i n g  a i r  p o l l u t i o n  c o n s i s t e n t  
w i th  t h e  p r o t e c t i o n  o f  normal h e a l t h ,  gene ra l  
w e l f a r e ,  and p h y s i c a l  p r o p e r t y  o f  t h e  peop le ,  
maximum employment and f u l l  i n d u s t r i a l  develop- 
ment o f  t h e  S t a t e  .42 

S e c t i o n  3 (A) 

To i n s u r e  t h e  maintenance of  a i r  p u r i t y  and t o  

i n s u r e  t h e  p r o t e c t i o n  of h e a l t h  and p h y s i c a l  p r o p e r t y ,  

S e c t i o n  3 (A)  o f  t h e  Act c r e a t e d  an A i r  Cont ro l  Board 

which c o n s i s t e d  of  n i n e  members appointed by t h e  Governor 

f o r  ove r l app ing  t e rms  o f  s i x  y e a r s .  The Board e s t a b l i s h e d  

t h e  fo l lowing  o b j e c t i v e s  a s  g u i d e l i n e s  i n  i t s  q u e s t  t o  

c r e a t e  an a i r  p o l l u t i o n  c o n t r o l  program. 

1. The p r e s e r v a t i o n  o f  t h e  h e a l t h  and w e l f a r e  o f  
man now and i n  t h e  f u t u r e  ; 

2 .  The p r o t e c t i o n  of  animal and p l a n t  l i f e ;  
3 .  The p r e v e n t i o n  o f  damage t o  p h y s i c a l  p rope r ty  

and i n t e r f e r e n c e  w i t h  i t s  normal use  and 
enjoyment;  

4 .  The p r o v i s i o n  f o r  v i s i b i l i t y  r e q u i r e d  f o r  
s a f e  a i r  and ground t r a n s p o r t a t i o n ;  

5 .  The maintenance o f  a  program compat ible  w i t h  
con t inuous  economic growth and development ; 

6 .  The maintenance o f  an a e s t h e t i c a l l y  a c c e p t a b l e  
environment ; 

4 2 ~ e x a s  C i v i l  S t a t u t e s  Annotated,  A r t i c l e  4 4 7 7 - 4 ,  
Sec.  1, (Supp. 1965)  . 



7 .  To i n s u r e  t h a t  a  s i g n i f i c a n t  r e d u c t i o n  i n  
t h e  emiss ions  o f  a l l  harmful  p o l l d t a n t s  
i n t o  t h e  Texas a tmosphere  i s  r e a l i z e d ,  
e i t h e r  through v o l u n t a r y  a c t i o n s  o r  by 
enforcement  o f  t h e  Clean A i r  A c t  o f  Texas  
and Board r e g u l a t i o n s  ; and 

8.  To p r e d i c t  a i r  p o l l u t i o n  l o a d i n g s  w i t h i n  
major  m e t r o p o l i t a n  a r e a s  based  on u rban  and 
i n d u s t r i a l  growth s o  t h a t  measures  may b e  
t a k e n  t o  p r e s e r v e  a i r  q u a l i t y . 4 3  

S e c t i o n  4 (A)  

The power w i t h  which t h e  Board h a s  been  v e s t e d  i s  

d e s c r i b e d  i n  S e c t i o n  4 ( A ) .  The Board ' s  p r i m a r y  c o n c e r n  

i s  f o c u s e d  on t h e  p r e p a r a t i o n  and development  o f  a  p l a n  

t o  implement t h e  p r o p e r  c o n t r o l  o f  a i r  r e s o u r c e s .  

f a c i l i t a t e  t h e  achievement  o f  t h e s e  o b j e c t i v e s ,  t h e  Board 

adop ted  r u l e s  and r e g u l a t i o n s  which "covered  a d m i n i s t r a -  

t i v e  d e t a i l s "  and " s c i e n t i f i c  and e n g i n e e r i n g  p r i n c i p l e s  

which it deemed t o  be n e c e s s a r y . "  The r e g u l a t i o n s  pro-  

v i d e d  e x p l i c i t  g u i d e l i n e s  f o r  " i n d u s t r i e s ,  m u n i c i p a l i t i e s ,  

and t h e  g e n e r a l  p u b l i c "  f o r  t h e  p l a n n i n g  o f  p r e v e n t i v e  

o r  c o r r e c t i v e  measures .  I n  a d d i t i o n ,  t h e  r e g u l a t i o n s  

c o n t a i n e d  e m i s s i o n  s t a n d a r d s ,  which p r o v i d e d  " d e f i n i t e  

l i m i t s  on v a r i o u s  emiss ions  t o  t h e  a tmosphere"  and were  

e x p r e s s e d  i n  e n g i n e e r i n g  t e r m s .  4 4  The Board c r e a t e d  

f i v e  r e g u l a t i o n s .  However, as t h e  economic i m p a c t  o f  

4 3 ~ i r  C o n t r o l  Board ,  oq. - c i t .  , p .  4 .  
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t he  s e l e c t e d  Har r i s  County i n d u s t r y  i s  a d i r e c t  r e s u l t  

of Regulat ion I ,  the  d i s c u s s i o n  t o  fol low w i l l  omit  

Regulat ions  I1 through V and concen t r a t e  on t h e  f i r s t  

r e g u l a t i o n .  

Regulation I :  Cont ro l  o f  Smoke, V i s i b l e  
Emissions, And Suspended 

P a r t i c u l a t e  Mat ter  

Bestowed with t h e  r e s p o n s i b i l i t y  t o  conserve t h e  

a i r  r e s o u r c e s  of Texas t h e  A i r  Control  Board c r e a t e d  

Regulat ion I .  The purpose of  t h e  Regulation i s  t o  d e a l  

d i r e c t l y  w i t h  t h e  c o n t r o l  of  a i r  p o l l u t i o n  from smoke, 

v i s i b l e  emiss ions  and suspended p a r t i c u l a t e  ma t t e r  and 

d i r e c t l y  a f f e c t s  those i n d u s t r i e s  whose manufacturing 

process  produces p o l l u t a n t s .  

The remaining d i s c u s s i o n  concerning Regulat ion I 

w i l l  c o n c e n t r a t e  on an examinat ion of  t h e  s t anda rds  and 

l i m i t s  of  p o l l u t a n t  emiss ions .  The terms which apply 

t o  t h i s  r e g u l a t i o n  and which a r e  s i g n i f i c a n t  t o  i t s  

unders tanding must be d e f i n e d .  

" P a r t i c u l a t e  Ma t t e r .  " Disc re t e  p a r t i c l e s  
of  l i q u i d  ( excep t  uncombined wa te r )  o r  
s o l i d  mat te r  o r  bo th  which a r e  o f t e n ,  b u t  
n o t  always, suspended i n  a i r  o r  i n  o t h e r  
gases  a t  a tmospher ic  temperature  and 
p r e s s u r e .  The term "suspended p a r t i c u l a t e  
m a t t e r "  i s  used t o  d i s t i n g u i s h  such l i q u i d  
o r  s o l i d  m a t t e r  from m a t e r i a l  which i s  n o t  
t r anspor t ed  by a i r  beyond t h e  p rope r ty  
boundar ies .  4 5  

4 5 ~ e x a s  A i r  Control  Board, Regulat ion I , "Control  
of A i r  P o l l u t i o n  From Smoke, V i s i b l e  Emissions and 
Suspended P a r t i c u l a t e  Ma t t e r "  (19681, s e c .  I1 ( B )  . 
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2 .  "Ringelmann Smoke Char t .  I' The Ringelmann 
Sca le  f o r  Grading t h e  Density of  Smoke, 
pub l i shed  by t h e  U.  S .  Bureau o f  Mines, o r  
any c h a r t ,  r e c o r d e r ,  i n d i c a t o r  o r  dev ice  
f o r  t h e  measurement of smoke d e n s i t y  which 
i s  approved by t h e  Board as t h e  e q u i v a l e n t  
of  t h e  Ringelmann Sca le .46  

3 .  "Smoke. I' Small gas-borne p a r t i c l e s  r e s u l t -  
i n g  from incomple te  combustion, c o n s i s t i n g  
predominantly o f  carbon and o t h e r  combustible 
m a t e r i a l ,  and p r e s e n t  i n  s u f f i c i e n t  q u a n t i t y  
t o  be observable .47  

4 .  "Equiva len t  Opac i ty .  'I The degree  t o  which 
an emis s ion ,  o t h e r  t han  gray o r  b lack  smoke, 
obscures  t h e  view of  an obse rve r ,  expressed 
a s  an e q u i v a l e n t  of  t h e  obscu ra t ion  caused 
by a  g ray  o r  b l ack  smoke emiss ion of a  given 
d e n s i t y  a s  measured by a Ringelmann Smoke 
~ h a r t . 4 8  

5 .  " V i s i b i l i t y "  o r  "Visua l  Range. " The d i s t a n c e  
a t  which it i s  l u s t  p o s s i b l e  t o  pe rce ive  a  
dark o b j e c t  a g a i n s t  t h e  hor izon sky.  4 9  

6 .  " I n c i n e r a t o r .  I' An enclosed combustion appara- 
t u s  des igned  t o  e f f i c i e n t l y  reduce s o l i d ,  
s emi - so l id ,  l i q u i d ,  o r  gaseous waste a t  
s p e c i f i e d  r a t e s ,  and from which t h e  r e s i -  
dues c o n t a i n  l i t t l e  o r  no combustible 
m a t e r i a l ,  and b e i n g  equipped w i t h  a  f l u e ,  
s t a c k ,  o r  chimney f o r  conducting produc ts  
of combustion t o  t h e  atmosphere. An approved 
open t r e n c h  t y p e  (w i th  c losed  ends)  combustion 
u n i t  may be cons ide red  an i n c i n e r a t o r . 5 0  

F u r t h e r  d i s c u s s i o n  concerns  p r e s c r i b e d  s t a n d a r d s  and l i m i t s  

on t h e  c o n t r o l  o f  e x c e s s i v e  p o l l u t a n t  emiss ions .  

4 6 ~ b i d . ,  s e c .  I1 ( C ) .  

4 7 ~ b i d . ,  s e c .  I1 (Dl. 

4 8 ~ b i d . .  s e c .  I1 (El. 

4 9 ~ b i d . ,  s e c .  I1 (F) . 
5 0 ~ b i d . ,  s e c .  I1 ( G ) .  



V i s i b l e  Emissions o f  Smoke and Suspended 
P a r t i c u l a t e  Mat ter  

The Board concluded t h a t  i n  o r d e r  t o  c o n t r o l  and 

aba te  a i r  p o l l u t i o n  e f f e c t i v e l y ,  v i s i b l e  emiss ions ,  

smoke and p a r t i c u l a t e  m a t t e r  must b e  l i m i t e d .  When 

such emissions a r e  c o n t r o l l e d ,  i n d i v i d u a l s  a r e  enabled 

t o  have normal use and p l e a s u r e  of  t h e i r  p roper ty ;  and 

t h e  prevent ion of u n d e s i r a b l e  l e v e l s  of  v i s i b i l i t y  

"enhances s a f e t y  i n  t r a n s p o r t a t i o n ,  " pr imar i ly  a i r ,  

and a i d s  i n  i n s u r i n g  s a f e t y  t o  humans and proper ty .  

Experience i n d i c a t e s  t h a t  adverse  e f f e c t s  from v i s i b l e  

emissions could be reduced cons ide rab ly  by l i m i t i n g  t h e  

i nd iv idua l  smoke emiss ions  and by reducing t h e  "opac i ty  

of emissions o t h e r  than  b l a c k  o r  gray smoke. '15' AS a  

f i r s t  a t tempt  t o  e s t a b l i s h  l i m i t s ,  t h e  Board c r e a t e d  a i r  

q u a l i t y  s t anda rds  f o r  a tmospher ic  v i s i b i l i t y .  

A i r  Q u a l i t y  Standards  f o r  Atmospheric V i s i b i l i t y  

A s  a  means of de t e rmin ing  what a c t u a l l y  c o n s t i -  

t u t e d  an undes i r ab l e  l e v e l  of llsmoke, a e r o s o l s ,  o r  sus -  

pended p a r t i c u l a t e  m a t t e r ,  I' t h e  Board adopted two measure- 

ments a s  b a s i c  c r i t e r i a ,  as fo l lows :  

1. An a tmospher ic  v i s i b i l i t y  of l e s s  than  t h r e e  
m i l e s  du r ing  p e r i o d s  when atmospheric r e l a -  
t i v e  humidity i s  l e s s  t h a n  7 0 % .  

511bid. , s e c .  111 (A) . 
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An atmospheric v i s i b i l i t y  i n  a r eas  downwind 
of  a  source  o r  sou rces  of v i s i b l e  emissions 
of l e s s  t han  one-half  of  t he  v i s i b i l i t y  i n  
surrounding a r e a s  n o t  downwind from the  
source  of  v i s i b l e  emiss ions ,  b u t  s u b j e c t  t o  
t h e  same gene ra l  meteoro log ica l  cond i t i ons .  
This p rov i s ion  a p p l i e s  with any atmospheric 
humidity,  b u t  on ly  when t h e  v i s i b i l i t y  i s  
r e s t r i c t e d  t o  less than  t e n  miles.52 

To a i d  i n  ach iev ing  t h e s e  a i r  q u a l i t y  s t anda rds ,  

t h e  Board s p e c i f i e d  emiss ion l i m i t s  which app l i ed  under 

a l l  meteorological  c o n d i t i o n s .  Before e s t a b l i s h i n g  t h e  

l i m i t s  on c o n t r o l ,  t h e  Board at tempted t o  c l a r i f y  t h e  

r e l a t i o n s h i p  between a tmospher ic  p a r t i c u l a t e  mat te r  and 

v i s i b i l i t y  and t h e i r  u n p r e d i c t a b i l i t y .  It  was po in ted  

o u t  by t h e  Board t h a t  such r e l a t i o n s h i p s  "may change i n  

a  manner which cannot always be  pred ic ted  on t h e  b a s i s  

o f  humidity,  a i r  p o l l u t i o n  measurement, and o t h e r  per-  

t i n e n t  f a c t o r s .  " Therefore ,  "a s i n g l e  occurrence of  

v i s i b i l i t y  l e s s  t han  t h e  l eve l  s p e c i f i e d "  does no t  

n e c e s s a r i l y  i n d i c a t e  t h e  need f o r  a i r  p o l l u t i o n  c o n t r o l .  

However, i f  t h e  occur rence  o f  t h e  lack of v i s i b i l i t y  

i s  l e s s  than " s p e c i f i e d  on snore than  f i v e  days i n  a 

twelve-month p e r i o d , "  t h i s  is  a  c l e a r  i n d i c a t i o n  t h a t  

a i r  p o l l u t i o n  does e x i s t  a t  an undes i rab le  l e v e l .  5 3  

5 2 ~ b i d . ,  s e c .  I11 ( B )  . 
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L i m i t s  on C o n t r o l  

The s p e c i f i c  l i m i t s  on  c o n t r o l  w e r e  segmented 

i n t o  two ma jo r  s e c t i o n s  which a r e  c l a s s i f i e d  a s  l i m i t s  

on  t h e  c o n t r o l  of  gray o r  b l a c k  smoke e m i s s i o n s  and 

t h e  l i m i t s  on t h e  c o n t r o l  o f  v i s i b l e  e m i s s i o n s  o t h e r  

t h a n  g r ay  o r  b l a c k  smoke. 

The l i m i t s  on  t h e  c o n t r o l  o f  g ray  
o r  b l a c k  smoke emiss ions  

"The l i m i t s  on t h e  c o n t r o l  of  g r a y  o r  b l a c k  smoke 

e m i s s i o n s  a p p l y  th roughout  t h e  S t a t e . ' '  However, due t o  

v a r i a t i o n s  i n  t y p e s  o f  combustion u n i t s ,  l i m i t s  were 

d e s i g n e d  t o  a l l ow  f o r  t h e s e  d i f f e r e n c e s  o r  v a r i a t i o n s .  

The l i m i t s  a c c o r d i n g  t o  combustion u n i t  s o u r c e s  a r e  a s  

f o l l o w s :  

1. The emiss ion  of g ray  o r  b l ack  smoke from 
any combustion u n i t  ( o t h e r  t h a n  a  f l a r e )  . . . ox from any t y p e  of b u r n i n g  i n  a  
combustion u n i t  ( o t h e r  t h a n  a  f l a r e )  , i n -  
c l u d i n g  t h e  bu rn ing  i n  an i n c i n e r a t o r  o f  
i n d u s t r i a l ,  commercial and mun ic ipa l  
w a s t e s ,  s h a l l  be c o n t r o l l e d  s o  t h a t  t h e  
shade  o r  appearance  of  t h e  e m i s s i o n  i s  
n o t  a s  dark  a s  n o r  d a r k e r  t h a n  No. 2 on 
t h e  Ringelmann Smoke Char t  . . . f o r  a  
p e r i o d  o r  p e r i o d s  a g g r e g a t i n g  n o t  more 
t h a n  f i v e  minutes  i n  any s i x t y  consecu-  
t i v e  minu t e s ,  no r  more t h a n  s i x  h o u r s  i n  
any 1 0  day per iod .54  

2 .  The emiss ion  of g r ay  o r  b l ack  smoke from 
a  f l a r e  o r  o t h e r  s i m i l a r  d e v i c e  i n s t a l l e d  
p r i o r  t o  February  1, 1967 . . . , s h a l l  b e  

5 4 ~ b i d . ,  s e c .  I11 ( C )  . 
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con t ro l l ed  s o  t h a t  t h e  shade o f  appearance 
i s  n o t  a s  dark  as ,  nor  darker  t han  No. 2  
on t h e  Ringelmann Smoke Chart f o r  more than  
f i v e  minutes i n  any consecut ive  s i x t y  minutes ,  
no r  more t h a n  an aggrega te  time of s i x  hours 
i n  a  1 0  day p e r i o d .  Emissions of gray o r  
b lack  smoke from such a  f l a r e  o r  s i m i l a r  de- 
v i c e  i n s t a l l e d  o r  s u b s t a n t i a l l y  modified i n  
design a f t e r  January 31,  1 9 6 7 ,  s h a l l  n o t  be 
a s  dark nor d a r k e r  t han  No. 1 on t h e  Ringel-  
mann Smoke Chart  . . . . 55 
The emission of gray o r  black smoke from con- 
t inuous process  u n i t s  dur ing  per iods  of  
shut-down and s t a r t - u p  . . . o f  new u n i t s  
s h a l l  be c o n t r o l l e d  s o  t h a t  t h e  shade of 
appearance of t h e  emiss ion i s  n o t  a s  dark  
a s  nor darker  t han  No. 2  on t h e  Ringelmann 
Smoke Chart more t h a n  an aggregate t i m e  of  
s i x  hours d u r i n g  any 24 consecut ive  hour s ,  
nor  more than  12  hours  dur ing any 1 0  day 
pe r iod .  56 

The Ringelmann Smoke Char t  and t h e  procedure f o r  t h e  

de te rmina t ion  of gray o r  b lack  smoke a r e  provided i n  

Appendix A.  Ins t rumental  methods ( a l t e r n a t i v e  methods) , 

which a r e  shown t o  g ive  comparable r e s u l t s ,  a r e  . l i k e w i s e  

provided i n  Appendix - A .  

The l i m i t s  on t h e  c o n t r o l  of  v i s i b l e  
emissions o t h e r  than gray  o r  b lack  smoke 

The l i m i t s  on t h e  c o n t r o l  of  v i s i b l e  emiss ions  

o the r  than gray o r  black smoke a r e  based on measurements 

taken on t h e  b a s i s  of e q u i v a l e n t  opac i ty .  The l i m i t s  

a r e  d e s c r i b e d  a s  fo l lows:  
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1. Sources which have v i s i b l e  emissions o t h e r  
than  gray o r  b l ack  wi th  an opac i ty  equa l  t o  
o r  g r e a t e r  t h a n  an e q u i v a l e n t  o p a c i t y  o f  
No. 2 on t h e  Ringelmann Smoke Char t  a r e  pro- 
h i b i t e d ,  except  t h a t  v i s i b l e  plumes emi t t ed  
du r ing  rapping  o r  p r e c i p i t a t o r s ,  removal of 
c o l l e c t e d  d u s t  and equipment changes may be 
equa l  t o  o r  g r e a t e r  t h a n  an equ iva l en t  o p a c i t y  
o f  No. 2 on t h e  Ringelmann Smoke Standard f o r  
a  per iod  o r  p e r i o d s  aggrega t ing  n o t  more than  
f i v e  minutes i n  any s i x t y  consecut ive  minutes ,  
nor  more than  s i x  hours i n  any 10-day 
pe r iod .  57 

2 .  Sources which have v i s i b l e  emissions o t h e r  
than  gray o r  b lack  hav ing  an e q u i v a l e n t  
opac i ty  o f  No. 1 o r  g r e a t e r  on t h e  Ringel- 
mann Smoke Standard more than  one h a l f  o f  
t h e  t ime may, a t  i t s  d i s c r e t i o n ,  i n s t a l l  an 
o p t i c a l  ins t rument  capable  of measuring 
v i s u a l  c h a r a c t e r i s t i c s  o f  emissions a s  o u t -  
l i n e d  i n  Appendix A . . . . I f  t h e  l i g h t  
t r ansmi t t ance  i s  shown t o  be 70% o r  l e s s  a s  
determined by such in s t rumen ta l  determina- 
t i o n ,  then t h e  source  s h a l l  be deemed t o  be 
i n  v i o l a t i o n  . . . . 5 8  

Subsequent t o  e s t a b l i s h i n g  l i m i t s  t o  c o n t r o l  v i s i b l e  

emis s ion ,  t h e  Board proceeded t o  e s t a b l i s h  p r e s c r i b e d  

l i m i t s  on suspended p a r t i c u l a t e  m a t t e r .  

Suspended P a r t i c u l a t e  Mat ter  

The Board c r ea t ed  s t a n d a r d s  f o r  suspended p a r t i c u -  

l a t e  m a t t e r  on t h e  b a s i s  of  f i e l d  surveys  which concluded 

t h a t  i n  c e r t a i n  regions  and a r e a s  throughout  t h e  S t a t e  

t h e r e  was a  need t o  p reven t  "an i n c r e a s e  i n  t h e  l e v e l  of  

suspended p a r t i c u l a t e  m a t t e r  e m i t t e d  i n t o  t h e  atmosphere." 

5 7 ~ b i d . ,  s ec .  111 ID). 
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In  o t h e r  reg ions  o f  t h e  S t a t e ,  it was found t h a t  a  r e -  

duc t ion  i n  o v e r a l l  l e v e l s  o f  suspended p a r t i c u l a t e  

m a t t e r  was n o t  only n e c e s s a r y ,  b u t  a l s o  impera t ive .  5 9  

In  keeping  wi th  p rev ious  methodology t o  c o n t r o l  v i s i b l e  

emis s ions ,  t h e  Board once aga in  reviewed and e s t a b l i s h e d  

a i r  q u a l i t y  s t anda rds  f o r  suspended p a r t i c u l a t e  m a t t e r .  

A i r  Q u a l i t y  Standards  f o r  Suspended 
P a r t i c u l a t e  Mat ter  

When concen t r a t ions  o f  suspended p a r t i c u l a t e  

m a t t e r  i n  t h e  atmosphere a r e  h ighe r  than t h e  l e v e l s  

s p e c i f i e d  i n  Table 1 below f o r  t h e  var ious  l and  use 

a r e a s ,  undes i rab le  l e v e l s  p r e v a i l  and a  s t a t e  of a i r  

p o l l u t i o n  i s  s a i d  t o  e x i s t .  I n  a d d i t i o n ,  t h e  "ambient 

a i r  q u a l i t y  f o r  an a r e a "  i s  determined on t h e  b a s i s  of  

"not less t h a n  t e n ,  24-hour samples taken w i t h i n  a  

30-day pe r iod  of t i m e . "  Based on t h e  same 24-hour 

p r e r e q u i s i t e s  , i f  t h e  suspended p a r t i c u l a t e  m a t t e r  

i n  t h e  ambient atmosphere of t h e  a r e a s  "exceed t h e s e  

l e v e l s  more than 1 0 %  o f  t h e  t i m e , "  t h e  ambient a i r  

q u a l i t y  has  exceeded t h e  p r e s c r i b e d  s t anda rds .  6 0  

5 9 ~ b i d . ,  s e c .  I V  (A) 
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TABLE 1 

LAND USE AND CORRELATING STANDARDS 
(Micrograms of  Suspended p a r t i c u l a t e  Pla t ter  P e r  

Cubic Meter o f  Air Sampled) 

T pe-Land U s e  

A r e s i d e n t i a l  & r e c r e a t i o n a l  125 

B commercial & b u s i n e s s  1 5 0  

i n d u s t r i a l  175 

D a l l  o t h e r  200  

Source:  Texas A i r  Con t ro l  Board Regula t ion  I ,  
"Cont ro l  of A i r  P o l l u t i o n  from Smoke, 
V i s i b l e  Emissions and Suspended P a r t i c u -  
l a t e  Mat te r , "  (1968) , s e c .  I V  (B)  . 

To a s s i s t  i n  meet ing t h e  ambient  a i r  q u a l i t y  s t a n d a r d s ,  

t h e  Board e s t a b l i s h e d  s t a n d a r d s  on t h e  emiss ion o f  

suspended p a r t i c u l a t e  ma t t e r  which may be made from 

any p r o p e r t y .  61 

Emission L i m i t s  f o r  Suspended 
P a r t i c u l a t e  Ma t t e r  

Emission l i m i t s  f o r  suspended p a r t i c u l a t e  m a t t e r  

focuses  on t h e  " con t r i bu t i on  o f  suspended p a r t i c u l a t e  

m a t t e r  by a  s i n g l e  p roper ty  t o  a n  a f f e c t e d  l and  use  a r e a . "  

The c o n t r i b u t i o n  i s  measured by t h e  " d i f f e r e n c e  between 

t h e  upwind and downwind l e v e l  o f  a i r  contaminants  f o r  

' l ~ b i d . ,  s e c .  I V  ( C )  . 
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the  p rope r ty"  a s  o u t l i n e d  i n  Appendix B ,  o r  by " s t ack  

sampling c a l c u l a t e d  t o  a  downwind concent ra t ion"  as 

o u t l i n e d  i n  Appendix C.  6 2  I f  a f t e r  surveying i n  

accordance wi th  t h e  procedures  o u t l i n e d  i n  Appendix B 

and C t h e  con t r ibu t ion  from t h e  p rope r ty  exceeds t h e  

emission set  f o r t h  below i n  Table 2 ,  t h e  proper ty  i s  

i n  v i o l a t i o n  o f  t h i s  r e g u l a t i o n .  6 3  

TABLE 2 

EMISSION LIMITS FOR SUSPENDED PARTICULATE MATTER 
(Micrograms of  Suspended P a r t i c u l a t e  Matter  Per  

Cubic Meter o f  A i r  Sampled) 

Land Use Area Affected Proper ty  Emission L i m i t  

Type A 1 0 0  

Type B 125 

Type C 150 

Type D 175 

Source: Texas A i r  Cont ro l  Board Regulation I ,  
"Control  of A i r  P o l l u t i o n  from Smoke, 
V i s i b l e  Emissions and Suspended Pa r t i cu -  
l a t e  Mat ter ,  " (1968) , s e c .  I V  ( C )  . 

I n  a d d i t i o n  t o  t h e  emission l i m i t s  f o r  suspended p a r t i c u -  

l a t e  m a t t e r ,  t h e  r e g u l a t i o n  a l s o  conta ins  a s e c t i o n  

which has  provided f o r  t h e  c o n t r o l  of  emiss ions  through 

s t ack  sampling.  
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Control  o f  Emissions by Stack Sampling 

Stack sampling i s  t h e  method p r e f e r r e d  by t h e  

Board when f e a s i b l e .  The method o f  a c t u a l  measurement 

i s  l e f t  t o  t h e  d i s c r e t i o n  of  p r o f e s s i o n a l  eng ineers .  

Also, s t a c k  sampling devices  may be  of a  temporary o r  

permanent n a t u r e ,  depending on t h e  judgment of t h e  

i n d i v i d u a l s  r e spons ib l e  f o r  t h e i r  p r o v i s i o n ,  and a r e  

bound t o  conform t o  a l l  s a f e t y  laws and p r a c t i c e s .  The 

r e s u l t s  of  t h e  s t a c k  samples may b e  used a s  evidence t o  

determine compliance o r  v i o l a t i o n  o f  t h e  Regulation.  64 

I f  t h e  s i t u a t i o n  e x i s t s  i n  which it would be 

u n f e a s i b l e  t o  s t a c k  sample, compliance i s  "determined 

by t h e  d i f f e r e n c e  between t h e  upwind l e v e l  and downwind 

l e v e l  o f  a i r  contaminants f o r  t h e  proper ty"  a s  o u t l i n e d  

i n  Appendix B.  There a r e  two s i t u a t i o n s  i n  which upwind- 

downwind sampling i s  p r e f e r r e d :  f i r s t ,  when p a r t i c u l a t e s  

a r e  n o t  emi t t ed  through a  s t a c k ,  b u t  " r a t h e r  through 

t h e  s i d e  o f  a  bu i ld ing  o r  through roof  v e n t s " ;  second,  

when emiss ions  a r e  made through a  g r e a t  number o f  f l a r e s  

and s t a c k s  s o  t h a t  measurement of t h e  f l a r e  and s t a c k  

i n d i v i d u a l l y  would not  be p r a c t i c a b l e  o r  f e a s i b l e .  65  

6 4 ~ b i d . ,  - s e c .  I V  (D) . 
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Thus f a r ,  t h e  d i s c u s s i o n  ha s  concen t r a t ed  on t h e  

c o n t r o l  and r e g u l a t i o n  o f  v i s i b l e  emiss ions  and p a r t i c u -  

l a t e  matter; however, t h e  Regula t ion  a l s o  provided f o r  

c e r t a i n  p r o v i s i o n s  which govern s p e c i f i c  a c t i v i t i e s .  

P rov i s ions  Governing S p e c i f i c  A c t i v i t i e s  

The s p e c i f i c  a c t i v i t i e s  have been c l a s s i f i e d  s o  

a s  t o  i n c l u d e  t h e  fo l l owing :  

1. Toxic Ma te r i a l  
Smoke o r  suspended p a r t i c u l a t e  m a t t e r  which 
i s  by i t s  n a t u r e  t o x i c  t o  human o r  animal 
l i f e  o r  v e g e t a t i o n  s h a l l  be c o n t r o l l e d  t o  
more r e s t r i c t i v e  l e v e l s  t han  i s  r e q u i r e d  
f o r  smoke and suspended p a r t i c u l a t e  m a t t e r  
g e n e r a l l y ,  and it s h a l l  no t  be emi t t ed  i n  
such q u a n t i t i e s  o r  c o n c e n t r a t i o n s  a s  t o  
i n j u r e  human o r  animal  l i f e  o r  v e g e t a t i o n .  66 

2 .  Burning of  Cot ton  Gin Wastes 
Burning of  b u r r s ,  t r a s h ,  l i n t  and o t h e r  
was tes  from c o t t o n  g inn ing  o p e r a t i o n s  i s  
p r o h i b i t e d  e x c e p t  w i t h  p r i o r  app rova l  o f  
t h e  Board. 6 7 

3. Hot-Mix A s p h a l t i c  Concrete  P l a n t s  
A p o r t a b l e  t y p e  hot-mix a s p h a l t i c  c o n c r e t e  
p l a n t  which i s  equipped w i th  a  cyc lone  o r  
mechanical  d u s t  c o l l e c t o r  may be ope ra t ed  
i n  a Type D l a n d  u se  a r e a  i f  it i s  a t  l e a s t  
one mi le  from any Type A ,  B o r  C l and  use  
a r e a ,  o t h e r  t h a n  a  Type A ,  B o r  C l and  use  
a r e a  l o c a t e d  on t h e  p r o p e r t y  on  which t h e  
p l a n t  i s  l o c a t e d .  S e c t i o n  I11 and I V  o f  
t h i s  Regula t ion  do n o t  app ly  t o  such a  
p l a n t  opera ted  i n  compliance w i t h  t h i s  pro-  
v i s i o n .  Th i s  pa ragraph  D does  n o t  app ly  i n  
H a r r i s  County. Any county  which does  n o t  
d e s i r e  t o  have Paragraph  D a p p l y  t o  i t s  a r e a  

6 6 ~ o n t r o l  of  A i r  P o l l u t i o n  from Smoke and Suspen- 
ded P a r t i c u l a t e  Ma t t e r ,  s e c .  V (A) . 

6 7 ~ b i d . ,  s e c .  V ( B )  . 
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may p e t i t i o n  t h e  Board t o  be  excluded. The 
p e t i t i o n  s h a l l  be submi t ted  by t h e  govern- 
i n g  body of t h e  county.  The Board, on i t s  
own motion, may a l s o  i n i t i a t e  such proceed- 
i n g s .  The Board w i l l  cause  an i n v e s t i g a t i o n  
t o  be made of t h e  need f o r  t h e  d e l e t i o n  o f  
t h i s  p rov is ion  from t h e  a r e a  and,  a f t e r  com- 
p l i a n c e  wi th  t h e  a p p l i c a b l e  procedures ,  may 
a t  i t s  d i s c r e t i o n ,  adopt  a  s p e c i a l  regu la -  
t i o n  t o  t h a t  e f f e c t .  68 

4 .  Rock Crushers 
A p o r t a b l e  type  rock-crusher  equipped w i t h  
a  d u s t  con t ro l  system which a p p l i e s  a  wa te r  
spray  t o  t he  p r o c e s s  m a t e r i a l  used i n  t h e  
rock-crusher a t  t h o s e  t r a n s f e r  p o i n t s  i n  t h e  
p roces s  which a r e  open t o  t h e  atmosphere may 
be opera ted  i n  Type D l and  use  a r e a  i f  it i s  
a t  l e a s t  one h a l f  mile  from any Type A ,  I3 
o r  C land use a r e a ,  o t h e r  t han  a  Type A ,  B 
o r  C l and  use a r e a  l o c a t e d  on t h e  p rope r ty  
on which t h e  rock-crusher  i s  loca t ed .  The 
wate r  sprays must be s o  o p e r a t e d  and i n s t a l l e d  
s o  a s  t o  mainta in  an emiss ion l e v e l  n o t  t o  
exceed t h e  l e v e l  i n  Sec t ion  IVB o f  t h i s  
Regulation a t  t h e  boundary l i n e  of t h e  Type 
D l and  use a r e a .  Sec t ions  111 and IS? of 
t h i s  Regulation do n o t  app ly  t o  such a  rock- 
c r u s h e r  operated i n  compliance wi th  t h i s  
p rov i s ion .  This  Paragraph E does n o t  apply 
i n  Har r i s  County. 69 

Regulat ion I t o  t h i s  po in t  has  focused on a i r  s t anda rds  

and t h e i r  a p p l i c a t i o n  t o  t h e  v a r i o u s  c o n d i t i o n s ;  however, 

the  Regula t ion  a l s o  has encompassed a  s e c t i o n  which has  

provided f o r  t h e  exclusion o f  s p e c i f i c  ma t t e r s  from 

a p p l i c a t i o n .  

6 8 ~ b i d . ,  s e c .  V ( D l  . 
6 9 ~ b i d .  , s e c .  V (El. 
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Exclusions from Appl ica t ion  of 
Regu la t ion  I 

The condi t ions  o r  c i rcumstances  which may be 

excluded from a p p l i c a t i o n  under  t h i s  r e g u l a t i o n  a r e  a s  

follows : 

1.  missions of  smoke o r  suspended p a r t i c u l a t e  
m a t t e r  pursuant  t o  and i n  compliance wi th  
t h e  terms of  a v a r i a n c e  granted by the  
Board. 70 

2 .  A i r  cond i t i ons  e x i s t i n g  s o l e l y  w i th in  t h e  
p rope r ty  boundar ies  of  a commercial o r  
i n d u s t r i a l  p l a n t ,  works o r  shop when t h e  
source  of t h e  o f f e n d i n g  a i r  contaminants 
i s  under the  c o n t r o l  o f  t h e  person opera t -  
i n g  such p l a n t ,  works o r  shop. 71 

3. Emissions of smoke o r  suspended p a r t i c u l a t e  
m a t t e r  from an a c t i v i t y  when a l l  of t h e  
fol lowing c o n d i t i o n s  e x i s t  : 
a .  The source  o f  t h e  emiss ions  i s  i n  a  

r e l a t i v e l y  unpopulated a rea  o f  t h e  
S t a t e ;  

b .  The source  o f  t h e  emiss ions  was i n  
ope ra t ion  p r i o r  t o  August 30, 1965, 
t h e  e f f e c t i v e  d a t e  of  t h e  1965 Clean 
A i r  Act o f  Texas (Chapter  687, Acts 
o f  t h e  59 th  L e g i s l a t u r e ,  Regular 
Sess ion,  1965)  , and has  continued t o  
be i n  o p e r a t i o n  from t h a t  d a t e ;  

c  . The q u a n t i t y ,  c h a r a c t e r i s t i c s  and 
dura t ion  i n  t h e  atmosphere of  t h e  a i r  
contaminants e m i t t e d  a r e  such t h a t  t h e  
a i r  contaminants  are n o t  t o x i c  t o  human 
o r  animal l i f e  and do n o t  unreasonably 
i n t e r f e r e  w i t h  t h e  use  of  phys i ca l  
proper ty  o f  t h e  peop le ;  and 

d .  I t  i s  n o t  t e c h n i c a l l y  p r a c t i c a b l e  nor  
economically r e a s o n a b l e  t o  e l i m i n a t e  
t h e  emiss ions .  72 

7 0 ~ b i d .  , sec .  V I  ( A ) .  

7 1 ~ b i d .  - , sec .  V I  ( B )  . 
7 2 ~ b i d . ,  s e c .  V I  ( C )  . 
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The d i scuss ion  of t h e  e x c l u s i o n  provis ion  com- 

p l e t e s  t h e  examination o f  Regula t ion  I and prec ludes  a 

most impor tan t  phase of h i s t o r i c a l  background. Character-  

i s t i c  of most l e g i s l a t i v e  a c t s  i s  t h a t  l i t t l e  i s  known 

concerning t h e i r  t r u e  va lue  and worth u n t i l  t h e  p a r t i c u -  

l a r  a c t ' s  v a l i d i t y  i s  t e s t e d .  The fol lowing d i scuss ion  

w i l l  be  concerned with  t h e  con f i rma t ion  of both t h e  

Clean A i r  Act and Regulation I by t h e  cou r t s .  

Confirmation o f  t h e  Clean A i r  Act of 
Texas and Regula t ion  I 

Despi te  t h e  passage o f  t h e  Clean A i r  Act of Texas, 

many i n d u s t r i e s  which were p o l l u t i n g  t h e  Texas atmosphere 

refused t o  comply with  t h e  Board ' s  r e g u l a t i o n s .  Accord- 

i n g l y ,  l e g a l  a c t i o n  was i n i t i a t e d  a g a i n s t  t h e  v i o l a t o r s .  

For t h e  most p a r t ,  p e n a l t i e s  were assessed  i n  terms o f  

temporary i n j u n c t i o n s  and sma l l  monetary f i n e s .  Although 

these  ca ses  a ided  i n  t h e  con f i rma t ion  of  t h e  A c t  and t h e  

l e g a l  acceptance of t he  Board ' s  r e g u l a t i o n s ,  t h e  t r u e  

test  of  v a l i d i t y  was brought  about  a s  a r e s u l t  of  two 

s i g n i f i c a n t  l a w s u i t s  i nvo lv ing  permanent i n j u n c t i o n s  and 

l a r g e  monetary f o r f e i t u r e s .  The b a s i s  of conf i rmat ion 

r e s t e d  w i t h  t h e  cases  of  Hooker Chemical Corporat ion and 

I n t e r n a t i o n a l  Mineral  and Chemical. Both companies, a t  

t he  t ime o f  l e g a l  a c t i o n ,  were l o c a t e d  i n  Houston, Texas. 
7 3  

3 ~ e x a s  A i r  Control  Board Repor t ,  " A i r  P o l l u t i o n  
Control i n  Texas ," Texas S t a t e  Department of  Hea l th ,  p .  6 .  
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County o f  H a r r i s  v s .  Hooker Chemical Corpora t ion ,  e t .  a l .  
No. 760589, 55 th  District  Cour t  o f  H a r r i s  County, Texas 

The f i r s t  t e s t  o f  v a l i d i t y  h a s  been c i t e d  a s  County 

o f  H a r r i s  v s .  Hooker Chemical C o r p o r a t i o n ,  e t .  a l . ,  N o .  

760589. A b r i e f  h i s t o r y  i s  p rov ided  s o  a s  t o  e s t a b l i s h  

t h e  s i t u a t i o n  which u l t i m a t e l y  l e d  t o  l i t i g a t i o n .  

Case C h a r a c t e r i s t i c s  

Hooker Chemical c o r p o r a t i o n  w a s  a  c o r p o r a t i o n  

o r g a n i z e d  under  New York s t a t u t e s  and conducted i t s  

b u s i n e s s  o p e r a t i o n s  i n  H a r r i s  County,  Texas. The com- 

pany based  i t s  o p e r a t i o n s  on t h e  "Houston Sh ip  Channel"  

n e a r  " t h e  c i t y  o f  Galena P a r k , "  a l s o  l o c a t e d  i n  H a r r i s  
>I, 

County. The Hooker C o r p o r a t i o n  i s  p r i m a r i l y  engaged i n  

"p roduc ing ,  manufac tu r ing ,  packag ing  and d i s t r i b u t i n g  

c e r t a i n  chemica l  and r e l a t e d  c h e m i c a l  p r o d u c t s . "  The 

p r o d u c t s  produced and manufac tu red  by Hooker Chemical 

were a g r i c u l t u r a l  chemica l s  which c o n s i s t e d  o f  " s u l f a t e s ,  

phospha tes  , s u l f u r  and phosphorus  compounds and m i x t u r e s  " 

and o t h e r  r e l a t e d  p r o d u c t s .  The p r o d u c t i o n  p r o c e s s  i n -  

volved t r e a t i n g  phosphate  r o c k  w i t h  s u l f u r i c  a c i d .  A s  

a r e s u l t ,  t h e  w a s t e s ,  " s u l f u r i c  a c i d ,  s u l f u r i c  m i s t ,  

a c i d  m i s t s ,  s u l f u r  d i o x i d e s ,  s u l f u r  t r i o x i d e s ,  phospha te  

p r o c e s s  fumes, and o t h e r  r e l a t e d  m i s t s  and g a s e s ,  fumes 

and v a p o r s ,  w e r e  r e l e a s e d  i n t o  t h e  a i r  and c i r c u l a t e d  

th rough  t h e  atmosphere.  " I n  a d d i t i o n ,  t h e  " m i l l i n g ,  
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g r i n d i n g  and packaging o f  t h e  chemica l s  and a g r i c u l t u r a l  

chemical  p r o d u c t s "  produced a d d i t i o n a l  d u s t  and p a r t i c l e s  

which were r e l e a s e d  i n t o  t h e  a tmosphere  compounding t h e  

a l r e a d y  e x i s t i n g  problem. 74 

Alleued V i o l a t i o n s  

The o r i g i n a l  p e t i t i o n  f i l e d  by H a r r i s  County, 

a s s e r t e d  t h a t  Hooker Chemical by i t s  " c h a r a c t e r  was 

i n d u s t r i a l ;  and,  f u r t h e r m o r e ,  l o c a t e d  i n  an a r e a  which 

a c c o r d i n g  t o  Regu la t ion  I ,  would b e  c l a s s i f i e d  a s  Type 

C ,  I n d u s t r i a l  a r e a .  " T h e r e f o r e ,  a c c o r d i n g  t o  Regu la t ion  

I ,  Hooker was p reven ted  from " c o n t r i b u t i n g  a i r b o r n e  

p a r t i c l e s "  i n t o  t h e  atmosphere i n  excess  o f  "150 micro- 

grams p e r  c u b i c  meter o f  a i r . "  The p l a i n t i f f  f u r t h e r  

a s s e r t e d  t h a t  t h e  c o r p o r a t i o n  was l o c a t e d  n e a r  a r e a s  

c l a s s i f i e d  a s  "Type A ,  R e s i d e n t i a l ,  " and "Type B ,  

Business  o r  Commercial. ,175 

The b a s i c  a c c u s a t i o n s  made by t h e  p l a i n t i f f  a r e  

l i s t e d  a s  f o l l o w s :  

1. A f t e r  December 31 ,  1 9 6 7 ,  Hooker Chemical had 

r e p e a t e d l y  caused  t h e  " e m i s s i o n  o f  p a r t i c u l a t e  m a t t e r  i n t o  

7 4 ~ o u n t y  v s  . Hooker Chemical  C o r p o r a t i o n ,  C i v i  1 
No. 760,589,  D i s t r i c t  C o u r t  o f  H a r r i s  County, 55 th  
J u d i c i a l  D i s t r i c t  of  Texas ,  March 2 0 ,  1968 ,  p .  2.  
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t h e  atmosphere i n  c o n c e n t r a t i o n s  w e l l  i n  excess  of 150 

micrograms p e r  cubic  f o o t  of a i r "  and t h a t  p a r t i c u l a t e  

matter p a r t i c l e s  had c r o s s e d  o v e r  p r o p e r t i e s  c l a s s i f i e d  

as Types A and B ; ~ ~  

2 .  Hooker Chemical was n o t  i n  compliance wi th  

R e g u l a t i o n  I ,  on December 3 1 ,  1 9 6 7 ,  i n  t h a t  it d id  n o t  

i n s t a l l  t h e  p roper  equipment t o  " c o n t r o l  t h e i r  emissions 

of p a r t i c u l a t e  m a t t e r . "  A t  the t i m e  t h e  p e t i t i o n  was 

f i l e d  Hooker Chemical was s t i l l  n o t  i n  compliance wi th  

R e g u l a t i o n  I .  Also ,  Hooker Chemical  f a i l e d  t o  f i l e  f o r  

a  v a r i a n c e  w i t h  t h e  Texas A i r  C o n t r o l  Board before  

September 30,  1967. Because o f  t h e  f a i l u r e  of  Hooker 

Chemical t o  a p p l y ,  it was e s t a b l i s h e d  t h a t  it had been 

i n  v i o l a t i o n  o f  Regu la t ion  I e v e r y  day from "September 

3 0 ,  1 9 6 7 ,  t o  January 23, 1 9 6 8 1 1 ; 7 7  and  

3 .  That  because Hooker Chemical  f a i l e d  t o  i n -  

s t a l l  t h e  n e c e s s a r y  c o n t r o l  d e v i c e s  t o  " c o n t r o l  t h e  

e m i s s i o n s  o f  s u l f u r i c  a c i d ,  a c i d  m i s t ,  s u l f u r i c  d i o x i d e ,  

s u l f u r  t r i o x i d e  , phospha tes ,  " the  p r o c e s s e s  were i n j u r i o u s  

and a d v e r s e l y  a f f e c t e d  human a n d  "an imal  l i f e ,  v e g e t a t i o n  

and p r o p e r t y "  and f u r t h e r  a f f e c t e d  t h e  "normal use and 
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enjoyment " of  sur rounding  p r o p e r t y  by t h e  people who 

owned and occupied t h e  su r round ing  l and .  78 

Court Findings  

A f t e r  c l o s e l y  r ev i ewing  t h e  f a c t s  and ev idence  

of t h e  c a s e ,  t h e  c o u r t  reached  a  judgment i n  which an 

i n j u n c t i o n  would be i n i t i a t e d  a g a i n s t  Hooker wi th  re- 

qu i red  o u t l i n e d  c o r r e c t i v e  a c t i o n .  Also ,  i nco rpo ra t ed  

i n t o  t h e  i n j u n c t i o n  w a s  a  v a r i a n c e  gran ted  by t h e  Board. 

A s  a  f i n a l  consequence, t h e  judgment a l s o  included a 

monetary pena l ty  of $10,000.00 f o r  p a s t  v i o l a t i o n s  o f  

t h e  A c t  ' s r e g u l a t i o n s .  7  9 

A second case which se rved  a s  a conf i rmat ion 

co rne r s tone  has  been c i t e d  a s  t h e  C i t y  of Houston vs .  

~ n t e r n a t i o n a l  Mineral and Chemical Corporat ion.  

C i t y  o f  Houston, e t .  a l .  v s .  I n t e r n a t i o n a l  Mineral  
and Chemical Corpo ra t i on  N o .  767,407 

This case  has been d i s t i n g u i s h e d  a s  t h e  most impor- 

t a n t  s i n g l e  case  which would prove t o  v a l i d a t e  and e s t a b -  

l i s h  a  b a s i s  f o r  c o n s t i t u t i o n a l i t y .  

 exas as A i r  Con t ro l  Board Repor t ,  " A i r  P o l l u t i o n  
Control  i n  Texas,"  Texas. S t a t e  Department o f  Hea l th ,  
p. 6 .  

8 0 ~ e x a s  A i r  Con t ro l  Board s t a f f ,  pe r sona l  i n t e r -  
view, February 1 9 ,  1 9 7 1 .  
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Case C h a r a c t e r i s t i c s  

I n t e r n a t i o n a l  Minera l  and Chemical Corporat ion 

was l e g a l l y  o r g a n i z e d  i n  New York and l i k e  Hooker 

Chemical conducted b u s i n e s s  i n  H a r r i s  County, Texas. 

IMC a t  t h e  t ime  of i n d i c t m e n t  was l o c a t e d  w i t h i n  t h e  

c i t y  l i m i t s  o f  Houston i n  H a r r i s  County and was p r imar i -  

l y  engaged i n  t h e  " p r o c e s s i n g ,  manufacturing,  and hand l ing  

o f  b a r i t e ,  an a b r a s i v e  s u b s t a n c e  used i n  d r i l l i n g  mud. I r  81 

The p r o c e s s i n g  and h a n d l i n g  o f  t h e  b a r i t e  pro- 

duced d u s t  and p a r t i c l e s  which  w e r e  r e l e a s e d  i n t o  t h e  

a i r  and c i r c u l a t e d  around t h e  su r round ing  l a n d .  The 

d u s t  and p a r t i c l e s  were " c a r r i e d  i n  such c o n c e n t r a t i o n s "  

and  d u r a t i o n  t o  t h e  s u r r o u n d i n g  a r e a  s o  "as  t o  be 

i n j u r i o u s  and harmful"  t o  human h e a l t h ,  "animal l i f e ,  
If 

v e g e t a t i o n  and p r o p e r t y "  a n d  a l s o  t o  t h e  a e s t h e t i c  

v a l u e  of  t h e  p r o p e r t y .  82 

Al leaed  V i o l a t i o n s  

The C i t y  of  Houston contended t h a t  t h e  b a r i t e  

p l a n t  was p a r t i a l l y  " i n d u s t r i a l  and r e s i d e n t i a l  i n  charac-  

t e r "  and shou ld  be c l a s s i f i e d  as "Type A ,  R e s i d e n t i a l ,  and 

8 1 ~ o u S t o n  vs . I n t e r n a t i o n a l  Mineral and Chemical 
C o r p o r a t i o n ,  C i v i l  No. 7 6 7 . 4 0 7 ,  D i s t r i c t  Court o f  H a r r i s  
County, 55gh J u d i c i a l  D i s t r i c t  o f  Texas, June 4 ,  1368, p .  1. 

sk03
Rectangle



Type C ,  I n d u s t r i a l .  " According t o  Regulat ion I ,  a i r -  

borne p a r t i c l e s  c r o s s i n g  over p r o p e r t y  Type A cannot 

exceed "125 micrograms of  suspended p a r t i c u l a t e  m a t t e r  

p e r  c u b i c  meter  of  a i r "  ; f u r t h e r m o r e ,  t hey  cannot exceed 

"175 micrograms of  suspended p a r t i c u l a t e  m a t t e r  p e r  

cubic  meter  of  a i r "  c r o s s i n g  o v e r  p rope r ty  c l a s s i f i e d  

a s  p r o p e r t y  Type C .  8 3  The b a s i c  a l l e g a t i o n s  made by 

the  C i t y  of  Houston a r e  d e s c r i b e d  a s  fo l lows : 

1. I n t e r n a t i o n a l  Mine ra l  and Chemical r epea t ed ly ,  

i n  i t s  o p e r a t i o n  of i t s  b a r i t e  p l a n t  and f a c i l i t i e s ,  

"caused an unlawful emi s s ion  o f  d u s t  and p a r t i c u l a t e  

ma t t e r "  which g r e a t l y  exceeded  "175 micrograms o f  sus-  

pended p a r t i c u l a t e  m a t t e r  p e r  c u b i c  meter  o f  a i r "  and 

t h a t  t h e  d u s t  was c a r r i e d  a c r o s s  surrounding proper ty  

caus ing  harm t o  persons ,  "animal l i f e ,  vege t a t i on  and 

p r o p e r t y ,  " and caused i n t e r f e r e n c e  w i th  t h e  enjoyment 

and normal use of  p r o p e r t y ;  8 4  

2. ~ n t e r n a t i o n a l  Mine ra l  and Chemical was n o t  

i n  compliance w i th  Regula t ion  I a s  promulgated and made 

" e f f e c t i v e  January 31, 1967 ,  I' i n  t h a t  it d i d  n o t  i n s t a l l  

t he  p rope r  equipment " t o  c o n t r o l  t h e  emiss ions  o f  p a r t i c u -  

l a t e  m a t t e r "  and t h a t  it was n o t  i n  compliance from i t s  
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e f f e c t i v e  d a t e .  85 I n  a d d i t i o n ,  it was a l l e g e d  t h a t  

I n t e r n a t i o n a l  Mineral and ~ h e m i b a l  f a i l e d  t o  apply f o r  

a  v a r i a n c e  a s  r equ i red  by t h e  " o r i g i n a l  Regulation 1" 

between "September 3 0 ,  1967 and January 2 3 ,  19681t;86 and 

3 .  I n t e r n a t i o n a l  Mineral and Chemical f a i l e d  t o  

i n i t i a t e  t h e  adoption of  t h e  necessary c o n t r o l  devices ,  

it caused "dust  and p a r t i c u l a t e  mat te r  t o  d i ss imina te  

i n t o  t h e  atmosphere" i n  such concen t ra t ions  and durat ion 

so  a s  t o  be i n j u r i o u s  t o  and "adversely a f f e c t  human and 

animal l i f e ,  and v e g e t a t i o n  and proper ty .  ,187 

Court  Findings 

Once again a f t e r  c l o s e  s c r u t i n y  o f  t h e  case  f a c t s  

and ev idence ,  t h e  c o u r t  reached t h e  d e c i s i o n  t o  i s s u e  

an i n j u n c t i o n  aga ins t  I n t e r n a t i o n a l  Mineral  and Chemical 

Company which would r e q u i r e  c e r t a i n  c o r r e c t i v e  ac t ions .  

In  a d d i t i o n ,  a  var iance  would be granted by t h e  A i r  Con- 

t r o l  Board. The c o u r t ' s  a c t i o n  a l s o  inc luded  a  "monetary 

p e n a l t y  o f  $17,500.00" p l u s  a  mandatory shutdown of t h e  

" p l a n t  f o r  f i v e  days pending ac t ion  by t h e  A i r  Control  

Board." Thus, t h e  t o t a l  monetary pena l ty  t o  t h e  company 
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was e s t ima ted  t o  be  between f i f t y  and s i x t y  thousand 

d o l l a r s .  8  8 

The second c h a p t e r  has  been devoted t o  a review 

of t h e  h i s t o r i c a l  background and development of t he  

Clean A i r  Act of  Texas-1965. The A c t ' s  adoption,  

b a s i c  purpose,  r e g u l a t o r y  p r o v i s i o n s ,  and proof of 

c o u r t  conf i rmat ion were reviewed. The foregoing in fo r -  

mation i s  e s s e n t i a l  b e f o r e  one can examine and under- 

s t a n d  t h e  economic e f f e c t  of  Regulat ion I on e i g h t  

i n d u s t r i a l  manufacturers  i n  H a r r i s  County, Texas, as  

p re sen ted  i n  Chapter  P I P .  

8 8 ~ e x a s  A i r  Cont ro l  Board Report ,  " A i r  Po l lu t ion  
Con t ro l  i n  Texas, " Texas S t a t e  Department of Hea l th ,  
p.  6 .  
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CHAPTER 111 

A I R  EMISSION CONTROL EXPENDITURES FOR 

FIVE INDUSTRIAL MANUFACTURERS I N D I C T E D  

I N  HARRIS COUNTY, TEXAS 

The e f f e c t s  o f  a i r  p o l l u t i o n  l e g i s l a t i o n  a r e  con- 

t i n u o u s l y  be ing  r e f l e c t e d  through a i r  p o l l u t i o n  con t ro l  

c o s t  s t u d i e s .  The most c u r r e n t  s t u d i e s  have at tempted 

t o  p r o j e c t  "expected c o s t s  a s s o c i a t e d "  wi th  t h e  cont ro l  

of  exces s ive  p o l l u t i o n  emiss ions  o r  t o  p r e d i c t  "cur ren t  

expend i tu re  t r e n d s "  r e p r e s e n t a t i v e  of a l l  i n d u s t r y  con- 

ce rned  wi th  a i r  q u a l i t y  c o n t r o l .  89  Following an  examina- 

t i o n  of such s t u d i e s ,  it was concluded t h a t  a  consensus 

o f  a i r  q u a l i t y  c o n t r o l  expend i tu re s  does no t  e x i s t .  

Th is  d i v e r s i t y  i s  p a r t i a l l y  because of vary ing  e x t e r n a l  

f o r c e s  a f f e c t i n g  each  i n d u s t r y ,  b a s i c  d i f f e r e n c e s  i n  t h e  

n a t u r e  and s i z e  o f  o p e r a t i o n ,  and t h e  l a c k  of an e x p l i c i t  

d e f i n i t i o n  and an a c c u r a t e  measurement of  " c o s t "  a s  r e -  

l a t e d  t o  a i r  p o l l u t i o n  c o n t r o l .  I n  view of  t h e  e x t e r n a l  

f o r c e s  a f f e c t i n g  a i r  p o l l u t i o n  c o n t r o l  c o s t  s t u d i e s ,  

8 9 ~ a r l t o n  D .  S t o l l e ,  "A Survey o f  A i r  Emission 
Con t ro l  Expendi tures  i n  Texas Indus t ry  Since 1965,"  
(Unpublished r e p o r t ,  Texas A & M Un ive r s i t y ,  October ,  
1 9 7 0 ) ,  p.  1. 
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r e s e a r c h  presented i n  Chapter  III in t ends  t o  d i s c l o s e  

t h e  a i r  q u a l i t y  c o n t r o l  c o s t s  i ncu r r ed  by s e l e c t e d  and 

i n d i c t e d  Har r i s  County manufac ture rs  a s  a  d i r e c t  o r  

i n d i r e c t  r e s u l t  of  Regula t ion  I o f  t h e  Clean A i r  A c t  

of Texas-1965. 

The Nature  o f  Costs 

The research  i s  con f ined  t o  f i v e  i n d u s t r i a l  

manufac ture rs  i nd i c t ed  i n  H a r r i s  County, Texas f o r  

c o n t r i b u t i n g  t o  t h e  e x c e s s i v e  emiss ion of a i r  contamin- 

a n t s  i n t o  t h e  Texas atmosphere.  The names of t h e  com- 

p a n i e s  in terviewed a r e  w i thhe ld  from t h i s  t h e s i s  a s  a 

c o u r t e s y  t o  t h e  companies and t o  safeguard a g a i n s t  

unwarranted c r i t i c i s m .  A s  an  added p r o t e c t i v e  measure ,  

t h e  monetary pena l ty  o r  c o u r t  f i n e  incur red  by t h e  i n -  

d i c t e d  companies w i l l  a l s o  be withheld  from t h i s  p re sen -  

t a t i o n  t o  prevent  any a s s o c i a t i o n  between t h e  names o f  

t h e  companies and t h e  amount of t h e  f i n e .  This  c o s t  w i l l  

be included i n  t h e  t o t a l  c g s t  computation.  

The s e l e c t e d  f i r m s  inc luded  i n  t h i s  i n v e s t i g a t i o n  

w e r e  contac ted  by means o f  a pe r sona l  i n t e rv i ew.  To a i d  

t h e  r e sea rche r  i n  t h e  i n t e r v i e w ,  a c h e c k l i s t  w a s  d e v i s e d  

which  reques ted  c o s t  i n f o r m a t i o n  f o r  a i r  p o l l u t i o n  con- 

t r o l .  A sample c o s t  c h e c k l i s t  i s  presen ted  a s  Appendix 

D of t h i s  r e p o r t .  As no ted  i n  Appendix D ,  t h e  c o s t  
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c h e c k l i s t  s p e c i f i c a l l y  r e q u e s t s  low and high c o s t  in -  

format ion.  However, t h e  d i f f e r e n c e  between t h e  low 

and high c o s t  r e p o r t e d  by t h e  respondents  proved t o  be 

i n s i g n i f i c a n t .  The au tho r  was adv i sed  t h a t  s ince  the  

a i r  p o l l u t i o n  c o s t  in format ion  s u p p l i e d  was pr imar i ly  

based on t e c h n i c a l  e s t i m a t e s ,  a mean o r  average c o s t  

f i g u r e  could be used t o  ach ieve  comparable r e s u l t s .  

The expendi ture  summary t a b l e s  appea r ing  l a t e r  i n  t h i s  

chap te r  have been adapted t o  r e p o r t  t h e  mean o r  average 

i n c u r r e d  a i r  p o l l u t i o n  c o n t r o l  c o s t .  

I t  may appear  t h a t  t h e  cost c h e c k l i s t ,  Appendix 

D ,  and t h e  t a b l e s  dev ised  and p r e s e n t e d  i n  t h i s  chapte r  

a r e  l a c k i n g  i n  dep th  and d e t a i l .  The cos t  c h e c k l i s t  

was prepared a f t e r  i n i t i a l  v i s i t s  w i t h  company o f f i c i a l s  

who advised t h a t  t h i s  was abou t  t h e  e x t e n t  they would 

go i n  f u r n i s h i n g  t h i s  " v i t a l  and somewhat c o n f i d e n t i a l "  

m a t e r i a l .  

The reques ted  d a t a  were conf ined  t o  inc lude  those  

c o s t s  which were r e p r e s e n t a t i v e  of  pre-purchase c o s t s ,  

c o s t  i n c i d e n t  t o  t h e  purchase  o f  a i r  p o l l u t i o n  equipment, 

and annual  o p e r a t i n g  and maintenance c o s t s .  The c o s t s  

acknowledged a s  t h o s e  expended by t h e  responding cornpan- 

ies were c o s t s  which t h e  o r g a n i z a t i o n s  themselves con- 

s i d e r e d  t o  be expendi tures  made f o r  t h e  b e n e f i t  of  a i r  

emission c o n t r o l .  
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The e x p e n d i t u r e s  r e f l e c t e d  i n  t h e  t a b l e s  appear- 

i n g  l a t e r  i n  t h i s  c h a p t e r  a r e  t h o s e  which occurred  as a  

r e s u l t  of  p u r c h a s i n g  t h e  a i r  p o l l u t i o n  equfpment. This  

r e p o r t  d i v i d e s  t h e  i n c u r r e d  c o s t s  i n t o  t h r e e  major 

c a t e g o r i e s  : 

1. immediate c o s t s  

2 .  equipment a c q u i s i t i o n  c o s t s  

3 .  equipment a p e r a t i n g  c o s t s  

Data s u p p l i e d  by t h e  r e s p o n d e n t s ,  r e l a t i v e  t o  immediate 

and equipment a c q u i s i t i o n  c o s t s ,  i s  t r e a t e d  a s  non- 

r e p e t i t i v e .  There fo re ,  t h e  companies were asked t o  pro- 

v i d e  t o t a l  c o s t  f i g u r e s  r a t h e r  than  ad jus ted  annual c o s t s .  

I n  c o n t r a s t  t o  t h i s  r e q u e s t ,  equipment operq t ing  c o s t s  

are t r e a t e d  a s  r e p e t i t i v e ;  t h e r e f o r e ,  t h e  companies were 

asked t o  p r o v i d e  o p e r a t i n g  e x p e n d i t u r e s  i n  terms of 

annual  c o s t s  i n c u r r e d .  

Summary o f  - O v e r a l l  A i r  P o l l u t i o n  
Cont ro l  C o s t s  Incur red  

Tab le  3 prov ides  a  summary o f  acknowledged o v e r a l l  

c o s t s  by companies A t h r o u g h  E .  Each o r g a n i z a t i o n  which 

responded t o  t h e  p e r s o n a l  i n t e r v i e w  and provided d a t a  

r e l a t i v e  t o  t h e  a c q u i s i t i o n  o f  a i r  p o l l u t i o n  c o n t r o l  

equipment i s  inc luded  i n  t h e  computat ion of  Table  3 .  A s  

i n d i c a t e d  from t h e  t a b l e ,  t h e  t o t a l  o v e r a l l  c o s t s  f o r  

t h e  i n d i v i d u a l  f i r m s  ranged f rom a  t o t a l  o f  $26,000 . O O  
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t o  a  t o t a l  of  $829,000.00. The t o t a l  ou t l ay  o r  t o t a l  

amount expended by t h e  r e sponden t s  f o r  t h e  t h r e e  major 

c o s t  a r e a s  was $1,933,000.00.  

T o t a l  Equipment Acqu i s i t i on  Costs 

The t o t a l  equipment a c q u i s i t i o n  c o s t s  f o r  the  

i n d i v i d u a l  f i rms  range from $15,500.00 t o  $645,000.00. 

The respondents  c o l l e c t i v e l y  expended $1,495,000.00. 

T h i s  f i g u r e  i n d i c a t e s  t h a t  77.34 pe rcen t  of the  t o t a l  

o v e r a l l  c o s t s  i ncu r r ed  w e r e  consumed by t h e  acquis i t ion  

o f  a i r  p o l l u t i o n  c o n t r o l  equipment.  

I n  r e f e r e n c e  t o  t h e  l a r g e  c o s t s  f o r  air  qua l i t y  

c o n t r o l ,  t h e  respondents  were asked t o  g ive  t h e i r  opinion 

concern ing  t h e  p r i c i n g  o f  t h e  equipment. The responses 

were  c o n s i s t e n t l y  t h e  same. The respondents  contended 

t h a t  t h e  manufacturers  o f  t h e  a i r  c o n t r o l  equipment have 

and  a r e  u n f a i r l y  p r i c i n g  t h e  equipment. There were two 

b a s i c  reasons  given f o r  t h e  over -pr ic ing .  F i r s t ,  t he  

number of f i rms  engaged i n  t h e  produc t ion  o f  a i r  q u a l i t y  

c o n t r o l  equipment a t  t h i s  t ime i s  r e l a t i v e l y  small and 

a s  a  r e s u l t  t h e r e  i s  minimum compet i t ion .  Second, t h e  

a i r  p o l l u t i o n  law has  c r e a t e d  a  s e l l e r ' s  market.  Follow- 

i n g  l i t i g a t i o n ,  t h e  companies charged with  excess ive  

p o l l u t i o n  a c t i v i t i e s  have b u t  two primary courses  of 

a c t i o n  t o  fol low.  As  one p o s s i b l e  a l t e r n a t i v e ,  t h e  

companies may choose t o  d i s c o n t i n u e  ope ra t ions  completely 
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a f t e r  de te rmin ing  t h e  m o d i f i c a t i o n  o r  changeover c o s t s .  

A second p o s s i b l e  a l t e r n a t i v e  i n v o l v e s  t h e  c o n t i n u a n c e  

of ope ra t i ons  whi le  m a i n t a i n i n g  compliance w i t h  s t a t e  

a i r  p o l l u t i o n  s t anda rds .  The l a t t e r  o p t i o n  n e c e s s i t a t e s  

t h e  a c q u i s i t i o n  of c o n t r o l  equipment .  A t  t h i s  p o i n t  t h e  

equipment manufacturer  i s  i n  c o n t r o l .  A s  one company 

execu t ive  phrased  it, " W e  are o v e r  a b a r r e l  and t h e y  

know it." 

Tota l  O p e r a t i n g  Cos t s  

The t o t a l  o p e r a t i n g  c o s t s  range  from $6,750.00 t o  

$160,000.00. Again, c o l l e c t i v e l y  $220,400.00 w a s  expended 

f o r  a c t u a l  o p e r a t i o n  and maintenance of equipment fo l low-  

i n g  i n s t a l l a t i o n .  This amount accoun t s  f o r  11 .40  p e r c e n t  

o f  t h e  o v e r a l l  t o t a l  c o s t  f o r  a i r  p o l l u t i o n  c o n t r o l  

i ncu r r ed  by  t h e  respondents .  

The wide range between t h e  company o p e r a t i n g  c o s t s  

i s  due t o  t h e  v a r i a t i o n s  i n  t h e  n a t u r e  and s i z e  of t h e  

opera t ion .  The o p e r a t i n g  c o s t s  r e p o r t e d  by t h e  respond-  

e n t s  i n d i c a t e  t h e  c o s t s  f rom t h e  l a s t  a ccoun t ing  p e r i o d .  

They do n o t  r e f l e c t  t o t a l  o p e r a t i n g  c o s t s  b e g i n n i n g  w i t h  

t h e  equipment a c q u i s i t i o n  d a t e  t o  t h e  p r e s e n t  a c c o u n t i n g  

per iod .  A s  many of t h e  r e s p o n d e n t s '  l i t i g a t i o n  d a t e  i s  

as f a r  removed a s  1967, it i s  p o s s i b l e  t o  c o n c e i v e  how 

t h e  11.40 p e r c e n t  could b e  a much g r e a t e r  p e r c e n t a g e  i n  

r e l a t i o n  t o  t o t a l  o v e r a l l  c o s t s .  
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The respondents were asked i f  such c o s t s  were 

f a i r l y  s t a b l e .  They ind ica t ed  t h a t  t h e  opera t ing  cos t s  

were cont inuously  increas ing  and t h a t  s u b s t a n t i a l  i n -  

c r e a s e s  a r e  an t ic ipa ted  i n  t h e  fu tu re .  

Total Immediate Costs 

The t o t a l  immediate c o s t s  range from $7,250.00 

t o  $93,750.00. The respondents c o l l e c t i v e l y  expended 

$217,600.00 p r i o r  t o  and fol lowing l i t i g a t i o n  proceed- 

i n g s .  This amount accounts f o r  t h e  remaining 1 1 . 2 6  per-  

c e n t  o f  t o t a l  ove ra l l  c o s t s .  F igu ra t ive ly  speaking,  t h e  

immediate c o s t s  i n  r e l a t i o n  t o  each f i r m ' s  o v e r a l l  a i r  

p o l l u t i o n  c o s t s  a r e  smal l ,  b u t  a r e  important i n  respec t  

t o  o v e r a l l  c o s t s  incurred.  

The immediate c o s t s ,  as  termed by t h e  respondents,  

a r e  unavoidable.  They r ep re sen t  cos t s  incur red  as a  

r e s u l t  of t h e  companies' determinat ion t o  prove t h a t  

they have and a re  complying with  s t a t e  a i r  p o l l u t i o n  

s t anda rds .  This cos t  does n o t  include t h e  f i n e s  re -  

ceived.  The respondents conc lus ive ly  i nd i ca t ed  t h a t  

t h e  immediate cos t s  a re  necessary a s  t h e i r  absence would 

be viewed as  an admission o f  g u i l t .  

Summary of Immediate Costs 

I n  o r d e r  t o  comprehend f u l l y  t he  economic ramif i -  

c a t i o n s  of Regulation I ,  i n v e s t i g a t i o n  must begin  a t  t h e  

sk03
Rectangle



p o i n t  where t h e  f i r s t  a i r  p o l l u t i o n  c o s t  is i n c u r r e d .  

ÿ mediate c o s t s  r e v e a l  c o s t s  a s s o c i a t e d  w i t h  l i t i g a t i o n  

a s  w e l l  as p lann ing  and r e s e a r c h  c o s t s  t h a t  are a s s o c i a t e d  

w i t h  t h e  a c q u i s i t i o n  o f  a i r  c o n t r o l  equipment.  Although 

immediate c o s t s  a r e  compara t ive ly  s m a l l ,  t hey  s e r v e  a s  

i n t e g r a l  p a r t s  o f  t h e  a c q u i s i t i o n  c o s t s ,  and shou ld  n o t ,  

t h e r e f o r e ,  b e  viewed t o o  l i g h t l y .  

Tab le  4 p r e s e n t s  an expend i tu re  summary p e r  com- 

pany f o r  t h e  immediate c o s t s  a s s o c i a t e d  w i t h  a i r  p o l l u -  

t i o n  c o n t r o l .  The immediate e x p e n d i t u r e s  range from 

$13,100.00 t o  $61,250.00. Attorney f e e s  a r e  t h e  g r e a t -  

es t  e x p e n d i t u r e  as they  account  f o r  28.15 p e r c e n t  of 

t h e  t o t a l  immediate c o s t  expend i tu re .  However, t h e  

t e s t i n g  and c o n s u l t a n t  c o s t s ,  wi th  2 6 . 5 4  p e r c e n t  and 

25.04 p e r c e n t  r e s p e c t i v e l y ,  fo l low t h e  a t t o r n e y  f e e s  

very c l o s e l y .  

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

t h e  t o t a l  immediate e x p e n d i t u r e  i s  p u b l i c  r e l a t i o n s  wi th  

6.02 p e r c e n t .  The responden t s  s t a t e d  t h a t  t o  a s s i g n  a 

v a l u e  t o  p u b l i c  r e l a t i o n s  was a  very d i f f i c u l t  t a s k  as 

it i s  a  con t inuous  and a r b i t r a r y  p r o c e s s .  However, i n  

view of  t h i s  d i f f i c u l t y  , t h e  responden t s  concluded t h a t  

it was a  s i g n i f i c a n t  c o s t  t o  t h e  company. 

sk03
Rectangle



. . 
rn 

2 I3 
2 
a u  
8 14 
C.) 0 

Fr; 
n 
M E 
E-4 0 
U U  
I-I z 

sl' %; 0 
H Ci  

El 
P; 3 

0 
:!PI 
I-' I 

5 
02 rl L-, 
bJ r4 
1-4 1-1 
S M 
" ,q 
1-4 f4 
C-7 ,r, 
1;;: H 
lil 
PI >< 
W 

(3 

0 
G ' d  
l-i @J 

'd 
4J =l 
v) rl 
0 U 
U F: 

-4 
0 
% m 
I a) 
1-1 G 
t) .rl z r~ 

sk03
Rectangle

sk03
Rectangle



Summary of Equipment Acqu i s i t ion  C o s t s  

Fol lowing l i t i g a t i o n  proceedings and t h e  i n i t i a -  

t i o n  o f  pre-equipment a c q u i s i t i o n  p lann ing ,  a c t i o n s  a r e  

t a k e n  t o  a c q u i r e  t h e  n e c e s s a r y  equipment t o  a l l e v i a t e  

t h e  company ' s e x c e s s i v e  a i r  p o l l u t i o n  e m i s s i o n s .  

T a b l e  5  p r o v i d e s  a n  expend i tu re  summary f o r  a i r  

p o l l u t i o n  c o n t r o l  equipment made by each company. AS 

i n d i c a t e d  by t h e  t a b l e ,  t h e  t o t a l  equipment a c q u i s i t i o n  

c o s t s  r a n g e  from $36,000.00 t o  $997,000.00. The c o s t  

of  t h e  a i r  p o l l u t i o n  c o n t r o l  equipment i s  t h e  s i n g l e  

g r e a t e s t  c o s t  i n  r e l a t i o n  t o  t h e  o t h e r  c o s t s  a s s o c i a t e d  

w i t h  equipment  a c q u i s i t i o n .  The equipment c o s t  accounts  

f o r  66.69 p e r c e n t  of t h e  t o t a l  equipment a c q u i s i t i o n  c o s t s .  

S e v e r a l  r e sponden t s  r e p o r t e d  t h a t  t h e i r  equipment 

i n s t a l l a t i o n  c o s t s  and c o n s u l t a n t  c o s t s  a r e  inc luded  i n  

t h e  equipment  c o s t .  T h e r e f o r e ,  an I .  C. ( i n c o r p o r a t e d  

c o s t )  i s  p l a c e d  i n  t h e  c h a r t  f o r  t h o s e  companies whose 

c o s t s  w e r e  i n c o r p o r a t e d .  The in-house p l a n n i n g  o r  man- 

hour  c o s t  o f  p l a n n i n g  a c c o u n t s  f o r  4.05 p e r c e n t  of t h e  

t o t a l  c o s t  o f  equipment.  The man-hour c o s t  of  p lann ing  

i n v o l v e s  t h e  s e l e c t i o n  o f  p o s s i b l e  a l t e r n a t i v e  courses  o f  

a c t i o n ,  t h e  s e l e c t i o n  o f  c o n s u l t a n t s  o r  a i r  p o l l u t i o n  

c o n t r o l  equipment  m a n u f a c t u r e r s ,  and any o t h e r  s e l e c t i o n  

o r  d e c i s i o n  p r o c e s s  a s s o c i a t e d  w i t h  a  s y s t e m  change. 
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S m a r y  Equipment Operating Costs  

Most s t u d i e s  of i n d u s t r i a l  a i r  p o l l u t i o n  control  

c o s t s  over look c e r t a i n  o p e r a t i n g  cos t s  : power, p a r t s  

and replacements ,  maintenance l a b o r ,  d i s p o s a l  of  co l lec ted  

wastes  and t h e  clean-up o f  approaches and acces s  roads 

l e a d i n g  t o  t h e  p l a n t .  An a i r  p o l l u t i o n  c o n t r o l  c o s t  

i n v e s t i g a t i o n  would not p rov ide  a comprehensive r epo r t  

if t h e  o p e r a t i o n  and maintenance of equipment were not  

included.  Equipment o p e r a t i o n  and maintenance cos t s  

r e v e a l  t h e  funds expended f o r  con t inua l  ope ra t ion  and 

maintenance of t h e  equipment fol lowing t h e  acqu i s i t i on  

and i n s t a l l a t i o n  of t h e  a i r  c o n t r o l  equipment. 

Most respondents  r e p o r t e d  t h a t  i f  t h e  equipment 

ope ra t ing  expend i tu re s  were computed from t h e  equipment 

a c q u i s i t i o n  p e r i o d  t o  t h e  p r e s e n t  per iod ,  t h e  operat ing 

c o s t s  i n  some i n s t a n c e s  would su rpas s  t h e  c o s t s  of the  

c o n t r o l  equipment and i t s  i n s t a l l a t i o n .  T h i s  c o s t  could 

be ob ta ined  by m u l t i p l y i n g  t h e  l a t e s t  annual operat ing 

c o s t s  by t h e  number of a c c o u n t i n g  per iods  s i n c e  the  

beginning a c q u i s i t i o n  and i n s t a l l a t i o n  pe r iod .  O f  course,  

annual  p r i c e - l e v e l  changes shou ld  be inc luded  i n  t he  

computation t o  o b t a i n  t h e  most accu ra t e  r e s u l t s .  

Table  6 provides  an expend i tu re  summary fo r  equip- 

ment and o p e r a t i n g  c o s t s  made by each company. (For t he  

purpose of t h i s  r e p o r t ,  on ly  t h e  l a s t  ending per iod  of 
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annua l  o p e r a t i n g  c o s t s  w i l l  be provided.]  The t a b l e  in -  

d i c a t e s  t h a t  t h e  t o t a l  o p e r a t i n g  c o s t s  range from no 

c o s t s  i n c u r r e d  t o  $95,450.00. The l a b o r  f o r  equipment 

m a i n t e n a n c e  and t h e  replacement of p a r t s  and m a t e r i a l s  

s h a r e  t h e  h e a d i n g  a s  t h e  g r e a t e s t  amount expended. Main- 

t e n a n c e  l a b o r  accoun t s  f o r  43.31 percent  of t h e  t o t a l  

o p e r a t i n g  e x p e n d i t u r e  and t h e  replacement of  p a r t s  and 

a c c o u n t s  f o r  41.47 percent .  The t a b l e  r e v e a l s  

t h a t  t h e  r e s p o n d e n t s  d i d  not  incur  any c o s t s  a s s o c i a t e d  

w i t h  t h e  d i s p o s a l  o f  c o l l e c t e d  wastes.  They repor ted  

t h a t  due  t o  a  c o l l e c t i o n  and recyc l ing  p rocess ,  t h e  pro- 

d u c t  w a s t e s  were recovered  which e l iminated  t h e  need f o r  

d i s p o s a l .  

The r e s u l t s  o f  t h i s  survey should provide t h e  

r e a d e r  w i t h  a  means t o  view t h e  t o t a l  a i r  p o l l u t i o n  

c o n t r o l  costs f o r  t h e  f i v e  responding f i rms i n d i c t e d  i n  

H a r r i s  County and a  means of  analyzing t h e  c o s t  f a c t o r s  

which are most s i g n i f i c a n t  t o  t h e  t o t a l  o v e r a l l  a i r  

p o l l u t i o n  c o n t r o l  c o s t s .  

Summary Sta tement  of A i r  P o l l u t i o n  
Cont ro l  Costs Incurred  

I n  Chap te r  I1 it was pointed o u t  t h a t  p r i o r  t o  

1965 t h e  S t a t e  o f  Texas a i r  q u a l i t y  s t andards  c o n s i s t e d  

p r i m a r i l y  o f  a  n u i s a n c e  d o c t r i n e .  The nuisance d o c t r i n e  

was n o t  employed e f f e c t i v e l y  and more s p e c i f i c a l l y ,  it 
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d i d  n o t  s e r v e  a s  a  remedy f o r  t h e  increas ing  a i r  p o l l u -  

t i o n  problem.  Consequent ly ,  t h e  major ac t ion  i n  p o l l u -  

t i o n  c o n t r o l  s h i f t e d  from a  cond i t ion  of nuisance t o  

r e g u l a t i o n .  Regu la t ion  o f  t h e  a i r  po l lu t ion  a c t i v i t i e s  

o f  Texas '  i n d u s t r i e s  was e s t a b l i s h e d  by t h e  adoption of 

t h e  Clean A i r  A c t  of Texas-1965. The Act provided f o r  

t h e  c r e a t i o n  of  an A i r  C o n t r o l  Board. The Board's p r i -  

mary r e s p o n s i b i l i t y  focused  on t h e  c rea t ion  of a i r  q u a l i t y  

s t a n d a r d s  t o  s e r v e  a s  g u i d e l i n e s  f o r  Texas indus t ry .  

P r i o r  t o  t h i s  t i m e ,  Texas i n d u s t r y  was under no p r e s s u r e  

t o  conform t o  any a i r  q u a l i t y  s t andards  except t h o s e  

c r e a t e d  by t h e  company i t s e l f .  

The p e r i o d  f o l l o w i n g  t h e  c rea t ion  of t h e  Texas 

A i r  C o n t r o l  Board was c h a r a c t e r i z e d  by many i n v e s t i g a -  

t i o n s  o f  p o t e n t i a l  and s u s p e c t e d  a i r  po l lu t ion  v i o l a t o r s .  

The i n v e s t i g a t i o n s  r e s u l t e d  i n  l e g a l  ac t ion  taken a g a i n s t  

many Texas i n d u s t r i e s .  The A i r  Control Board concluded 

t h a t  H a r r i s  County accoun ted  f o r  t h e  heavies t  concen- 

t r a t i o n  o f  a i r  p o l l u t i o n  a c t i v i t y .    here fore, ~ a r r i s  

County i n d u s t r y  accoun t s  f o r  t h e  major i ty  of t h e  l e g a l  

a c t i o n s  c o n c e r n i n g  t h e  Texas A i r  Control Board. 

The H a r r i s  County companies included i n  t h i s  s t u d y  

w e r e  i n v e s t i g a t e d  and c h a r g e d  w i t h  v i o l a t i o n  of t h e  a i r  

q u a l i t y  s t a n d a r d s  se t  i n  R e g u l a t i o n  I as presented  i n  

Chap te r  11. Consequent ly ,  t h e  i n d i c t e d  ~ a r r i s  County 

sk03
Rectangle

sk03
Rectangle



m a n u f a c t u r e r s  who had n o t  been r e s t r a i n e d  i n  p a s t  opera- 

t i o n s  f rom c o n t r i b u t i n g  t o  a i r  p o l l u t i o n ,  were faced 

w i t h  t h e  c h o i c e  o f  complying with S t a t e  a i r  q u a l i t y  laws 

o r  c o n t i n u i n g  t o  o p e r a t e  a s  always. The Har r i s  County 

companies which chose t h e  f i r s t  a l t e r n a t i v e ,  e i t h e r  

v o l u n t a r i l y  o r  i n v o l u n t a r i l y ,  incurred  a d d i t i o n a l  c o s t s .  

An a c c o u n t  of  t h e  c o s t s  incurred  by t h e  Har r i s  County 

m a n u f a c t u r e r s  t o  mainta in  compliance wi th  S t a t e  q u a l i t y  

s t a n d a r d s  i s  t h e  f o c a l  p o i n t  of Chapter I11 and t h e  

impe tus  o f  t h i s  r e p o r t .  

Between November, 1967 and A p r i l ,  1970, e i g h t  

~ a r r i s  County,  Texas manufacturers were involved i n  a i r  

p o l l u t i o n  l i t i g a t i o n  proceedings. The e i g h t  Texas f i r m s  

were c h a r g e d  w i t h  t h e  v i o l a t i o n  of Regulation I o f  t h e  

Clean A i r  A c t  o f  Texas-1965. The p e t i t i o n  r e q u e s t i n g  

l e g a l  a c t i o n  by t h e  Texas A i r  Control Board was f i l e d  

by H a r r i s  County and joined by t h e  S t a t e  of Texas. I n  

one c a s e  t h e  p e t i t i o n  f o r  l e g a l  a c t i o n  was f i l e d  by t h e  

C i t y  o f  Houston and t h e  S t a t e  of Texas. The c i t y ,  county 

and s ta te  a l l e g e d  t h a t  t h e  e i g h t  Har r i s  County f i rms  were 

i n  v i o l a t i o n  of  t h e  a i r  p o l l u t i o n  emission s t andards  a s  

p r e s c r i b e d  by Regulat ion I of  t h e  Clean A i r  Act of 

Texas-1965. Court hea r ings  were conducted f o r  t h e  com- 

p a n i e s  cha rged  and i n  each c a s e ,  (except  one) t h e  company 
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r e c e i v e d  a permanent  i n  junc t ion  t o  p reven t  e x c e s s i v e  

p o l l u t i o n  a c t i v i t i e s  and a f i n e .  

The c o u r t  a c t i o n s  r e s u l t e d  i n  each company i n -  

c u r r i n g  costs a s s o c i a t e d  w i t h  t h e  a c q u i s i t i o n  of t h e  

n e c e s s a r y  a i r  q u a l i t y  c o n t r o l  equipment t o  meet and 

m a i n t a i n  s t a t e  a i r  p o l l u t i o n  s t anda rds .  A s  p r e v i o u s l y  

d i s c u s s e d  i n  Chap te r  111, t h e  a i r  p o l l u t i o n  c o s t s  f o r  

t h e  f i v e  companies surveyed ranged from $26,000.00 t o  

$829,000 .00  w i t h  a  collective t o t a l  f o r  t h e  f i v e  corn- 

p a n i e s  o f  $1,933,000.00.  
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CHAPTER I V  

SUMMARY, FINDINGS AND CONCLUSIONS 

Summary 

The a t tempts  t o  c o n t r o l  a i r  po l lu t ion  a c t i v i t i e s  

i n  Texas are r e l a t i v e l y  r e c e n t .  It has been only dur- 

i n g  t h e  l a s t  decade t h a t  a t t empt s  have been made t o  

c o n t r o l  e x c e s s i v e  emiss ions  of  p o l l u t a n t s  on a nation- 

wide b a s i s .  The a t t empt s  t o  c o n t r o l  Texas a i r  pol lut ion 

a r e  r e f l e c t e d  i n  t h e  adop t ion  of  t h e  Clean A i r  Act of 

Texas i n  1965.  The e f f e c t s  o f  t h e  Act on industry i n  

Texas w e r e  minimal compared t o  i t s  impact i n  1 9 6 7  and 

i n  196 9 when t h e  Act was s t r eng thened  and revised. The 

impact  o f  t h e  Act on i n d u s t r y ,  beginning i n  1 9 6 7 ,  can 

be viewed from many d i r e c t i o n s ;  however, the  e f f ec t s  

which a r e  l e a s t  a r b i t r a r y  and poss ib ly  meaningful are  

t h e  a d d i t i o n a l  c o s t s  i n c u r r e d  a s  a  d i r e c t  o r  i nd i r ec t  

r e s u l t  o f  t h e  Act. 

For  f i v e  companies i n  Texas t h e  e f f e c t s  of the  

Act have been f e l t  i n  terms of a d d i t i o n a l  cos t s  t o  com- 

pany o p e r a t i o n s .  I n  an a t t e m p t  t o  d i sc lo se  the  incurred 

c o s t s  and a s  a  p o i n t  of d e p a r t u r e ,  a review of  the  h i s -  

t o r i c a l  background and development of the  Act i s  
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necessary .  The h i s t o r i c a l  background and development 

of t h e  Act enhances the  r e a d e r ' s  understanding of why 

the  Act was adopted, i t s  b a s i c  purpose, i t s  regulatory 

p rov i s ions  and f i n a l l y ,  i t s  proof of  v a l i d i t y .  

  here a re  many r e a s o n s  which expla in  the  adoption 

of t h e  Clean ~ i r  Act; however, most au tho r i t i e s  w i l l  

agree t h a t  adoption came as a r e s u l t  of t h e  rapid 

growth of Texas c i t i e s ,  t h e  expansion of industry and 

commerce, t h e  e s t ab l i shed  f a c t  t h a t  pol lu ted a i r  en- 

dangers h e a l t h ,  the  economic burden c rea ted ,  the pres- 

sure  o f  t h e  f ede ra l  government, and weaknesses contained 

i n  t h e  nu isance  doc t r ine .  

I n  1965,  t h e  Clean A i r  Act of Texas was placed 

among t h e  many Texas s t a t u t e s  wi th  i t s  bas ic  purpose 

of s a f egua rd ing  t h e  a i r  r e sou rces  o f  Texas from pollu- 

t i o n .  To a i d  i n  accomplishing t h e  purpose of the  Act, 

Sect ion 3 ( A )  and Section 4 (A) were included. Section 

3 (A) p rov ides  f o r  t he  c r e a t i o n  of an A i r  Control Board 

with t h e  Board ' s  primary r e s p o n s i b i l i t y  of insur ing 

t h e  maintenance of p u r i t y  o f  a i r  and t o  insure  the  

p r o t e c t i o n  of  hea l t h  and phys ica l  proper ty .  sect ion 

4 (A)  d e s c r i b e s  t he  power wi th  which t h e  ~ o a r d  has been 

ves ted .  E s s e n t i a l l y ,  t h e  Board 's  r e spons ib i l i t y  i s  t o  

adopt r u l e s  and r egu la t i ons  which it deems necessary 

t o  c o n t r o l  a i r  po l lu t i on  i n  Texas. 
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Regula t ion  I i s  inc luded  i n  t h e  f i v e  regulat ions 

c r e a t e d  by t h e  Board. Regula t ion  I d e a l s  d i r e c t l y  w i t h  

the  c o n t r o l  o f  a i r  p o l l u t i o n  from smoke, v i s ib l e  emis- 

s i o n s  and suspended p a r t i c u l a t e  m a t t e r .  As a  control  

t echnique ,  Regula t ion  I e s t a b l i s h e s  standards and l imi t s  

beyond which p o l l u t a n t  emis s ions  f o r  designated land 

uses cannot  exceed. 

Following t h e  adop t ion  of t h e  Clean A i r  Act and 

t h e  c r e a t i o n  of Regula t ion  I ,  t h e  A c t ' s  va l id i t y  was 

t e s t e d .  The b a s i s  of c o u r t  con f i rma t ion  res ted with the  

cases  of  Hooker Chemical Corpora t ion  and Internat ional  

Mineral  and Chemical Corpora t ion  o f  Har r i s  County, Texas. 

In bo th  c a s e s ,  t h e  c o u r t s  charged t h e  corporations w i t h  

v i o l a t i n g  Regula t ion  I o f  t h e  Clean A i r  Act. The cou r t ' s  

judgments i nc luded  a  permanent i n  j unc t ion  with outlined 

c o r r e c t i v e  a c t i o n s  and a monetary p e n a l t y  for  pas t  

v i o l a t i o n s  o f  t h e  Act I s  r e g u l a t i o n s .  The cou r t ' s  de- 

c i s i o n ,  handed down i n  t h e  two a i r  p o l l u t i o n  landmark 

c a s e s ,  a i d e d  i n  t h e  con f i rma t ion  of  t h e  Act and the  lega l  

accep tance  o f  t h e  Board I s  Regula t ion  I .  Thus, an e ra  of 

l e g a l  a c t i o n  concerning v i o l a t i o n  o f  t h e  Clean A i r  Act ' s  

r e g u l a t i o n s  had commenced. During t h i s  time, e igh t  

companies i n  H a r r i s  County, Texas w e r e  indic ted f o r  

t h e  v i o l a t i o n  of  Regu la t ion  I of  t h e  Act .  consequently, 

t he  i n d i c t m e n t  o f  t h e  companies posed  t h e  question as t o  
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t h e  C l e a n  A i r  A c t ' s  e f f e c t s  on t h e  i n d i c t e d  companies. 

An i n q u i r y  i n t o  t h e  p r o p o s e d  q u e s t i o n  became t h e  f o c a l  

p o i n t  o f  t h i s  r e p o r t .  

F i n d i n g s  

The s e l e c t e d  f i r m s  i n c l u d e d  i n  t h i s  inqui ry  were 

c o n t a c t e d  by means o f  p e r s o n a l  i n t e r v i e w .  A c h e c k l i s t  

was d e v i s e d  which r e q u e s t e d  informat ion  concerning t h e  

c o s t s  which t h e  companies h a d  i n c u r r e d  f o r  a11 po l lu t ion  

c o n t r o l .  The i n c u r r e d  costs  were c l a s s i f i e d  i n t o  t h r e e  

b a s i c  c a t e g o r i e s  : 

1. immediate c o s t s  

2 .  equipment a c q u i s i t i o n  c o s t s  

3 .  equipment  o p e r a t i n g  c o s t s  

The su rvey  i n d i c a t e s  t h e  t o t a l  o v e r a l l  cos ts  f o r  

t h e  i n d i v i d u a l  f i r m s  r a n g e  from a t o t a l  of  $26,000.00 

t o  $829,000.00.  The t o t a l  c o s t  i n c u r r e d  c o l l e c t i v e l y  

by t h e  r e s p o n d e n t s  f o r  t h e  t h r e e  major  c o s t  a reas  i s  

$1 ,933 ,000 .00 .  

The t o t a l  equipment  a c q u i s i t i o n  c o s t s  f o r  t h e  

i n d i v i d u a l  companies r a n g e  from $15,500.00 t o  $645,000.00 

w i t h  a combined c o s t  of $1 ,495,000.00 f o r  a l l  companies 

s u r v e y e d .  The t o t a l  o p e r a t i n g  c o s t s  range from $6,750.00 

t o  $160,000.00 w i t h  t h e  f ive-company expended t o t a l  being 

$220,400.00.  L a s t l y ,  t h e  t o t a l  immediate c o s t s  range 
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from $4,250.00 t o  $93,750.00 wi th  $ 2 1 7 , 6 0 0 . 0 0  expended 

c o l l e c t i v e l y .  

A summary o f  t h e  t h r e e  major cost  areas indicates  

t h a t  a t t o r n e y  fees, t e s t i n g ,  and consultant fees account 

f o r  t h e  m a j o r i t y  of immediate c o s t s  incurred. As ind i -  

c a t e d  by t h e  summary of  equipment acquisi t ion cos t s ,  t h e  

c o s t  of  t h e  equipment i s  t h e  s i n g l e  greates t  expense. 

Fo r  equipment o p e r a t i n g  c o s t s ,  t h e  labor f o r  equipment 

maintenance and t h e  replacement  of par ts  and materials 

r e q u i r e  t h e  g r e a t e s t  amount t o  be expended. 

Conclusions 

The purpose o f  t h i s  r e p o r t  has been . to  determine 

o b j e c t i v e l y  t h e  f i n a n c i a l  impact  sustained by e ight  

companies as a d i r e c t  o r  i n d i r e c t  r e s u l t  of Regulation 

I o f  the Clean A i r  A c t  of  Texas-1965. Based on t h e  find- 

i n g s  prov ided  i n  Chapter  111, general  conclusions may be 

drawn concern ing  t h e  A c t ' s  effects on the indicted com- 

p a n i e s  i n  H a r r i s  County, Texas. 

The respondents  r e p o r t e d  pre-purchase cos t s ,  cos t s  

i n c i d e n t  t o  t h e  purchase  o f  a i r  pol lut ion equipment, and 

annua l  o p e r a t i n g  and maintenance c o s t s .  The a i r  po l lu t ion  

c o s t s  w e r e  i n c u r r e d  fo l lowing  t h e  companies' court hear- 

i n g s  f o r  t h e  v i o l a t i o n  o f  Regulat ion I of the Act. There- 

f o r e ,  it i s  concluded t h a t  t h e  respondents incurred the  

a i r  p o l l u t i o n  c o s t s  as a d i r e c t  r e s u l t  of being indic ted 
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f o r  t h e  v i o l a t i o n  of  Regula t ion  I o f  t h e  Clean A i r  A C ~  

o f  Texas-1965.  

I n  v i ewing  t h e  expense i n c u r r e d  by the  respondents  

f o r  t h e  p u r c h a s e  of t h e  n e c e s s a r y  equipment t o  reduce 

t h e i r  o u t p u t  of p o l l u t a n t  e m i s s i o n s ,  t he  primary q u e s t i o n  

becomes o n e  of s o c i a l  and mora l  r e s p o n s i b i l i t y :  Would 

t h e  i n d i c t e d  i n d u s t r i a l  companies have undertaken such 

added  e x p e n s e s  w i t h o u t  t h e  r e q u i r e m e n t s  of Regulation I 

and t h e  p r e s s u r e  p l aced  upon them by the  cour t s  o f  t h e  

S t a t e  of Texas?  

I n  t h a t  t h e  Clean A i r  A c t  o f  Texas is a r ecen t  

s t a t u t e ,  t h e  f u t u r e  be t t e rmen t  o f  i t s  o v e r a l l  purposes 

i s  p r o b a b l e .  Hand i n  hand w i t h  t h e s e  forthcoming re- 

v i s i o n s ,  t h e  a u t h o r  concludes t h a t  Texas indus t ry  must 

b e  e v e r  aware o f  t h e  f u t u r e  f i n a n c i a l  a l l o c a t i o n s  which 

w i l l  b e  n e c e s s a r y  t o  update i t s  equipment and processes  

t o  m a i n t a i n  complete  compliance w i t h  the  continuous re- 

v i s i o n s  o f  Texas a i r  p o l l u t i o n  s t a n d a r d s  and r e g u l a t i o n s .  
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APPENDIX A 

I. ~ e t e r m i n a t i o n s  of Smoke Based on P r i n c i p l e  of 
Ringelmann Smoke Chart 

INTRODUCTION 

The Ringelmann Smoke Chart was deve loped  f o r  u s e  
i n  e v a l u a t i n g  b lack  o r  grav e n i s s i o n s .  The p r i n -  
c i p l e  of e q u i v a l e n t  opac i tv  has  s i n c e  been  d e v e l -  
oped which makes pos s ib l e  t he  a p p l i c a t i o n  of t h e  
Ringelmann p r i n c i p l e  t o  d e n s i t v  d e t e r m i n a t i o n s  
o f  a l l  c o l o r s  of emiss ions ,  i n & l u d i n F  gray and  
b l a c k  e m i s s i o n s .  A q u a l i f i e d ,  t r a i n e d  o b s e r v e r  
i s  c a p a b l e  of making accu ra t e  d e t e r m i n a t i o n s  of 
t h e  densiJcv of  emiss ions  of a l l  c o l o r s  w i t h o u t  
h a v i n g  t o  r e f e r  t o  a dens i t y  p u i d e .  

USE OF CHART - -- 
S u p p o r t  t h e  c h a r t  on a l e v e l  w i t h  t h e  e y e ,  a t  
s u c h  a d i s t a n c e  from t h e  c b s e r v e r  t h z t  t h e  l i n e s  
on t h e  c h a r t  merge i n t o  s h e d c s  cf grc..y, and a s  
n e a r l y  a s  p o s s i b l e  i n  l i n e  w i t h  t h e  stack. Glance  
f rom t h e  smoke, as i t  i s s u e s  from t h e  s t z c k ,  t o  
t h e  c h a r t  and n o t e  t h e  number on t h e  c h a r t  most  
n e a r l y  co r r e spond ing  with t h e  s h a d e  o f  t h e  smoke, 
t h e n  r e c o r d  t h i s  number wi.th t h e  t ime  of obse rva -  
t i o n ,  A c l e a r  s t a c k  i s  recorded  a s  No, 0 ,  and 
100 p e r c e n t  b l ack  smoke as  No. 5 .  

To d e t e r m i n e  average  smoke e m i s s i o n ,  o b s e r v a t i o n s  
a r e  r e p e a t e d  a t  one-four th  minute  i n t e r v a l s  f o r  
a  p e r i o d  of 6 consecu t ive  minutes .  The r e a d i n g s  
a r e  t h e n  reduced t o  t h e  t o t a l  e q u i v a l e n t  of No. 1 
smoke a s  a s t a n d a r d .  KO. 1 smoke b e i n g  c o n s i d e r e d  
a s  2 0  p e r c e n t  dense ,  t h e  pe rcen t age  " d e n s i t v l l  o f  
t h e  smoke f o r  t h e  e n t i r e  pe r iod  of  o h s e r v a t i o n  i s  
o b t a i n e d  by t h e  formula:  

E q u i v a l e n t  u n i t s  of N o . 1  smoke x 2 0  = percentage 
~ u E ~ ~ ~ - o b s e r v a t i o n s  smoke d e n s i t y .  
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F u r t h e r  i n f o r m a t i o n  o n  t h e  Ringe3.mann Smoke Chart 
a n d  i t s  u s e  may be f o u n d  i n  ?he United S t a t e s  
Depa r tmen t  o f  I n t e r i o r ,  Bureau of Mines Information 
C i r c u l a r  7718 o f  Augus t  1955 .  A modified Ringel-  
mann C h a r t  f o r  hand  u s e  h a s  been prepared by t h e  
Texas A i r  C o n t r o l  Board s t a f f  and mav be  used t o  
d e t e r m i n e  smoke d e n s i t v .  The c h a r t  may be ob ta ined  
by  writ in^ t h e  E x e c u t i v e  S e c r e t a r v ,  

U s e  o f  M o d i f i e d  Ringelmann Chart :  

1. Hold c h a r t  a t  a r m ' s  l e n g t h  and view smoke above 
t h e  g r i d  on c h a r t ,  

2 .  Be s u r e  t h a t  l i g h t  shining on c h a r t  i s  t h e  same 
l i g h t  t h a t  is s h i n i n g  on smoke being examined; 
f o r  b e s t  r e s u l t s ,  s u n  s h o u l d  be behind o b s e r v e r ,  

3 .  Match smoke as c l o s e l y  as poss ib le  with  c o r r e s -  
pond ing  g r i d  on  c h a r t  and record.  

4 .  P r o c e e d  a s  o u t l i n e d  a b o v e .  

11. Read ing  E q u i v a l e n t  O p a c i t y  of Vi s ib l e  Emissions 

Below i s  t h e  r e l a t i o n s h i p  between Ringelmam number 
a n d  e q u i v a l e n t  o p a c i - t y :  

Ringelmann No. - Opacity % 

The g e n e r a l  r u l e s  i n  making e s t i m a t e s  of e q u i v a l e n t  
o p a c i t y  a r e  as f o l l o w s :  

(1) V i s i b l e  e m i s s i o n s  o t h e r  than gray o r  b lack  
a re  r e a d  i n  o p a c i t i e s  and  a r e  recorded i n  
p e r c e n t a g e s .  These  percentages  may then  
h e  d i r e c t l y  r e l a t e d  t o  a Ringel.rnann num- 
b e r ,  a s  n o t e d  i n  t h e  tab3.e above, Gray 
o r  b l a c k  smoke is  reco rded  i n  Ringelmann 
numbers .  
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( 2 )  D u r i n g  p e r i o d s  o f  b r i g h t  s u n s h i n e ,  t h e  
s u n  s h o u l d  b e  d i r e c t l y  b e h i n d  t h e  ob- 
s e r v e r  or  w i t h i n  4 5 O  e i t h e r  s i d e  o f  t h a t  
d i r e c t i o n .  I n  c l o u d y  w e a t h e r ,  t h e  p o s i -  
t i o n  of t h e  sun  is r e l a t i v e l y  u n i m p o r t a n t .  

( 3 )  F . e a d i n g s  s h a l l  b e  t a k e n  a t  r i g h t  a n g l e s  
t o  t h e  w i n d  d i r e c t i o n  a n d  f rom a d i s t a n c e  
n e c e s s a r v  t o  o b t a i n  a  c l e a r  view o f  t h e  
s t z c k  a n d  b a c k g r o u n d ,  

( 4 )  T e a d i n g s  s h a l l  b e  made t h r o u g h  t h e  d e n s e s t  
p a r t  of t h e  p lume and where  t h e  plume is 
a p p r o x i m a t e l y  t h e  d i a m e t e r  o f  t h e  s t a c k ,  
On p l u m e s  c o n t a i n i n g  steam, o p a c i t y  r e a d i n g s  
s h o u l d  b e  t z k e n  immed5 .a t e . l~  beyond The 
p o i n t  w h c r e  t h e  s t e a m  d i c s i p a t e s ,  

(5) An o b s e r v e r  s h o u l d  n o t  s t u d y  t h e  p l u m e  8.s 
t h i s  w i l l .  s o o n  p r o d u c e  f a t i g u e  a n d  c a u s e  
e r r o n e o u s  r e a d i n g s .  I n s t e a d ,  h e  shou2.d 
g l a n c e  a t  the plume a n d  r e c o r d  h i s  obser-  
v a t i o n  i m m e d i a t e l y ,  l o o k i n g  away from 
t h e  p l u m e  b e t w e e n  r e a d i n g s .  

( 6 )  R e a d i n g s  s h a l l  be t a k e n  a t  1 5  s e c o n d  i n t e r -  
v a l s  f o r  a p e r i o d  o f  six c o n s e c u t i v e  min- 
u t e s  a n d  r e c o r d e d  on a n  a p p r o p i r a t e  fo rm 
( S e e  F i g u r e s  1 a n d  2 ) .  

( 7 )  T h e  o b s e r v e r  s h a l l  h a v e  s u c c e s s f u l l y  com- 
p l e t e d  a t r a i n i n g  p rog ram a t  a t r a i n i n g  
f a c i l i t y  a p p r o v e d  bv t h e  Texas A i r  C o n t r o l  
Boa rd  a n d  c e r t i f i e d  w i t h i n  t h e  p r e v i o u s  
s i x  ( 6 )  m o n t h s ,  

( 8 )  An o b s e r v e r  trained as p r o v i d e d  i n  p a r a -  
g r a p h  ( 7 )  mav make r e a d i n g s  d i r e c t l y  w i t h -  
o u t  t h e  n e c e s s i t y  o f  r e f e r r i n g  t o  a d e n s i t y  
~ u i d e  f o r  v i s i b l e  e m i s s i o n s ,  

INSTRUMENTAL METHOD FOR PEASUREFENT OF TRANSMITTANCE 

T h i s  A p p e n d i x  p r o v i d e s  g u i d e l i n e s  f o r  t h e  measurement  
of t r a n s m i t t a n c e  t h r o u g h  a v i s i b l e  plume p r i o r  t o  
e m i s s i o n ,  f o r  t h e  p u r p o s e  o f  d e t e r m i n i n g  cornpli.ance 
w i t h  t h e  e m i s s i o n  s t a n d a r d  s p e c i f i e d  i n  P a r a g r a p h  D 
of S e c t i o n  I11 of  R e ~ u l a t i o n  I, 
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A .  G e n e r a l  Method. T h i s  method i s  intended t o  
accomp:lish t h e  same o b j e c t i v e  a s  t h e  v i s u a l  
estima'cion of e q u i v a l e n t  opaci ty ;  i , e . ,  t o  
measure  the  o p t i c a l  p r o p e r t i e s  of a plume and 
t h e r e b y  d e t e r m i n e  whe the r  o r  not  the emission 
w i l l  c o n t r i b u t e  t o  t h e  degradat ion of atmos- 
p h e r i c  v i s i b i l i t y  i n  t h e  a rca  downwind of the  
s o u r c e  i n  q u e s t i o n .  Ins t ruments  a r e  ava i l ab le  
from commercial  s u p p l i e r s  which can meet the  
r e q u i r e m e n t s  of t h i s  Appendix, or persons 
s k i l l e d  i n  i n s t r u m e n t a t i o n  can assemble a 
s a t i s f a c t o r y  i n s t r u m e n t  from v a r i o u s  components. 

B ,  P r i n c i p l e  of O p e r a t i o n .  The instrument s h a l l  
m u 3 e  a l i g h t  s o u r c e  which produces a 
c o l l i m a t e d  ( a p p r o x i m a t e l y  p a r a l l e l )  beam of 
l i g h t ,  and a n  a d e q u a t e  dev ice  capable of mea- 
s u r i n g  t h e  i n t e n s i t y  of t h e  l i g h t  beam a t  the 
t e m p e r a t u r e  and env i ronmenta l  condit ions 
e x i s t i n g .  The l i g h t  s o u r c e  and measuring de- 
v i c e  s h a l l  be mounted i n  t h e  s tack  o r  i n  a  
d u c t  l e a d i n g  t o  t h e  s t a c k  i n  such a way t h a t  
t h e  e m i s s i o n s  t o  t h e  atmosphere pass between 
t h e  l i g h t  s o u r c e  and measuring device and cause 
a r e d u c t i o n  i n  t h e  measured l i g h t  i n t e n s i t y ,  
The t r a n s m i t t a n c e ,  o r  l i g h t  i n t e n s i t y  of the 
beam passed t h r o u g h  t h e  d u s t  and p a r t i c u l a t e  
m a t t e r ,  s h a l l  b e  g r e a t e r  than 7 0 %  of the  
t r a n s m i t t a n c e  measured wi th  the same instrument 
i n s t a l l a t i o n  when n o  d u s t  i s  p resen t ,  when 
c a l i b r a t e d  as d e s c r i b e d  belowal  

C .  L i g h t  Source .  The l i g h t  source used s h a l l  
e m i t  s p e c t r a l  e n e r R y  approximate1.y equivalent  
t o  normal  d a y l i g h t ,  To prevent  erroneously 
h i g h  r e a c - l i n ~ s  f o r  t r a n s m i t t a n c e ,  no more than 
1 0 %  of t h e  t o t a l  e n e r g v  emit ted s h a l l  be of 
l o n g e r  wave l eng j th  t h a n  two microns. 

D .  L o c a t i o n .  The i n s t r u m e n t  s h a l l  be located i n  
t h e  sys tem a t  a p o i n t  whi.ch provides t r ans -  
m i t t a n c e  r e a d i n g s  r e p r e s e n t a t i v e  of the  o p t i c a l  
p r o p e r t i e s  of t h e  p a r t i c u l a t e  matter  emitted t o  
t h e  a tmosphere .  Measurement of l i g h t  s c a t t e r i n g  
d u e  t o  condensed w a t e r  vapor mav i n d i c a t e  a 

l c o n s i d e r a t i o n  is  b e i n g  f!iven t o  making t h i s  8 0 %  
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v i o l a t i o n  when, i n  f a c t ,  a v i o l a t i o n  d o e s  
n o t  e x i s t ;  t h u s ,  f o r  e f f l u e n t s  c o n t a i n i n g  
w a t e r  v a p o r ,  measurements  s h o u l d  b e  made 
a t  some p o i n t  i n  t h e  sys t em where  g a s  tem- 
p e r a t u r e  i s  a b o v e  t h e  dew p o i n t ,  t h u s  p re -  
v e n t i n g  c o n d e n s a t i o n .  

1 - n s t a l l a t i o n  and  C a l i b r a t i o n ,  The pe rmis -  
s i b l e  o p t i c a l  p r o p e r t i e s  o f  t h e  e m i s s i o n  
depend,  i n  p a r t ,  o n  t h e  t o t a l  volume e m i t t e d .  
The i n s t r u m e n t  r e s p o n s e  w i l l  v a r y  depending  
on t h e  l i g h t  p a t h  a c r o s s  which t h e  measure-  
ment i s  made. T h e s e  two f a c t o r s  mus t  be  
c o n s i d e r e d  i n  i n s t a l l i n g  and c a l i b r a t i n g  t h e  
i n s t r u m e n t ,  A l s o ,  t h e  l i g h t  p a t h  s h o u l d  not  
ex t end  t h e  f u l l  w i d t h  of t h e  s t a c k  o r  d u c t  
i n  which t h e  i n s t r u m e n t  i s  i n s t a l l e d ,  s i n c e  
d i s t u r b a n c e s  i n  t h e  f l o w  p a t t e r n  n e x t  t o  t h e  
w a l l  of a  s t a c k  o r  d u c t  may c a u s e  e r r o n e o u s  
r e a d i n g s ;  t h e  u s u a l  p r a c t i c e  i s  t o  p r o v i d e  
a l i g h t  p a t h  of  a p p r o x i m a t e l y  9 0 %  o f  t he  s t a c k  
d i a m e t e r ,  l e a v i n g  a p p r o x i m a t e l y  f i v e  p e r c e n t  
o f  t h e  d i a m e t e r  n e a r  e a c h  w a l l  which is  not  
i n c l u d e d  i n  t h e  l i g h t  p a t h .  

The f o l l o w i n g  s t e p s  are r e q u i r e d  i n  c a l i -  
b r a t i o n :  

Dete rmine  t o t a l  volume of  g a s e s  e m i t t e d ,  
i n c l u d i n g  a i r ,  combus t ion  g a s e s ,  ga seous  
i m p u r i t i e s ,  a n d  a l l  g a s e o u s  matter com- 
b i n e d ,  b u t  e x c l u d i n g  w a t e r  o r  water v a p o r ,  
C a l c u l a t e  volume a t  t h e  p r e s s u r e  and  tem- 
p e r a t u r e  e x i s t i n g  a t  t h e  p o i n t  o f  measure- 
ment. M u l t i p l e  u n i t s  s u b s t a n t i a l l y  t h e  
same i n  d e s i g n  a n d  , o p e r a t i o n  s h a l l  be con- 
s i d e r e d  as a s i n g l e  p r o c e s s  and t h e  t o t a l  
combined f l o w  from a l l  s u c h  u n i t s  s h a l l  b e  
u s e d ,  P r o c e s s  u n i t s  which are  d i f f e r e n t  
i n  d e s i g n  a n d / o r  o p e r a t i o n  w i l l  b e  e v a l u a t e d  
and measu red  i n d i v i d u a l l y .  

2 .  From F i g u r e  1, d e t e r m i n e  t h e  l e n g t h  of 
l i g h t  p a t h  a c r o s s  which a minimum of 7 0 %  
t r a n s m i t t a n c e  i s  r e q u i r e d .  
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3 .  If p o s s i b l e ,  i n s t a l l  i n s t r u m e n t  s o  t h a t  
measu remen t s  a r e  o b t a i n e d  o v e r  a n  a c t u a l  
l i g h t  p a t h  c l o s e  t o  t h a t  d e t e r m i n e d  from 
F i g u r e  1. Where t h i s  is n o t  p o s s i b l e  d u e  
t o  t h e  geomet ry  o f  t h e  s y s t e m ,  t h e  a l l o w -  
a b l e  t r a n s m i t t a n c e  f o r  a l i g h t  p a t h  o t h e r  
t h a n  t h a t  i n d i c a t e d  by F i g u r e  1 c a n  b e  
e s t i m a t e d  by u s i n g  t h e  f o l l o w i n g  e q u a t i o n :  

- l o g  T  = 1 where T = T r a n s m i t t a n c e  
1 = l e n g t h  o f  l i g h t  p a t h  
k = c o n s t a n t  

(Use 0 . 7 0  t r a n s m i t t a n c e  and  l i g h t  p a t h  i n -  
d i c a t e d  by F i g u r e  1 t o  e v a l u a t e  k ;  t h e n  
u s e  t h i s  v a l u e  o f  k t o  d e t e r m i n e  t r a n s m i t -  
t a n c e  f o r  a c t u a l  l i g h t  p a t h  o f  t h e  p a r t i -  
c u l a r  i n s t a l l a t i o n . )  

T h i s  d e t e r m i n a t i o n  can  b e  made w i t h  t h e  a i d  
o f  F i g u r e  2 ,  T h i s  c u r v e  s h o u l d  n o t  b e  
e x t r a p o l a t e d  beyond t h e  l i m i t s  shown since 
t h e  e q u a t i o n  may n o t  b e  a p p l i c a b l e  w i t h  
e x t r e m e  v a r i a t i o n s  i n  l i g h t  pa th .  The v a l u e  
o b t a i n e d  i s  t h e  p e r m i s s i b l e  t r a n s m i t t a n c e  
w i t h  t h e  i n s t a l l a t i o n  u s e d ,  which i s  e q u i -  
v a l e n t  t o  a t r a n s m i t t a n c e  o f  7 0 %  w i t h  t h e  
l e n g t h  o f  l i g h t  p a t h  i n d i c a t e d  by F i g u r e  1. 

N o t e :  Some commerc ia l  i n s t r u m e n t s  
u t i l i z e  a  f i v e - f o o t  l i g h t  pa th  f o r  
i n s t a l l a t i o n  i n  any  stack f i v e  f e e t  
o r  more i n  d i a m e t e r ,  e v e n  f o r  v e r y  
l a r g e  s t a c k s .  To a i d  t h o s e  contem- 
p l a t i n g  s u c h  a n  i n s t a l l a t i o n ,  F i g u r e  
3 shows t h e  minimum t r a n s m i t t a n c e  r e -  
q u i r e d  w i t h  a l i g h t  p a t h  o f  f i v e  f e e t .  
T h i s  s h o u l d  b e  used  w i t h  c a u t i o n  w i t h  
e m i s s i o n  r a t e s  i n  e x c e s s  o f  2 5 0 , 0 0 0  c f m .  

4 .  The i n s t r u m e n t  s h a l l  be c a l i b r a t e d  f o r  c l e a r  
s t a c k  c o n d i t i o n s  (100% t r a n s m i t t a n c e )  and  
opaque  c o n d i t i o n s  ( 0 %  t r a n s m i t t a n c e ) .  I n  
a d d i t i o n ,  a  7 0 %  t r a n s m i t t a n c e  c a l i b r a t i o n  
r e a d i n g  s h o u l d  b e  made u s i n g  a  l i g h t  ob- 
s c u r a t i o n  g r i d .  C a l i b r a t i o n  s h a l l  b e  pe r -  



formed a t  s u c h  i n t e r v a l s  a s  are necessary 
t o  m a i n t a i n  a c c u r a c y  o f  5 % .  

5 .  Lens s u r f a c e s  s h o u l d  b e  c l e a n e d  when 
n e c e s s a r y  t o  a l l o w  c o n t i n u e d  e f f i c i e n t  
o p e r a t i o n  o f  t h e  i n s t r u m e n t ,  O p t i c a l  
a l i g n m e n t  o f  t h e  l i g h t  s o u r c e  and d e t e c t o r  
s h o u l d  a l s o  be  checked p e r i o d i c a l l y ,  
e s p e c i a l l y  i f  t r a n s m i t t a n c e  r e a d i n g s  a p p e a r  
t o  b e  l o w e r  t h a n  a n t i c i p a t e d .  

6 ,  An a u t o m a t i c  r e c o r d e r  is  recommended t o  
o b t a i n  a c o n t i n u o u s  r e c o r d ;  o t h e r w i s e ,  
r e a d i n g s  m u s t  be  r e c o r d e d  a t  l e a s t  f o u r  
times p e r  h o u r ,  p l u s  additional r e a d i n g s  
if p r o c e s s i n g  c o n d i t i o n s  change,  

E x c e p t i o n s ,  C e r t a i n  s i t u a t i o n s  may ar ise  i n  
x i c h  t h z  method i s  n o t  a p p l i c a b l e ,  such  a s  
t h e  f o l l o w i n g :  

1, E m i s s i o n s  change  i n  c h a r a c t e r  a f t e r  e m i s s i o n  I 
t o  become more v i s i b l e  ( s o - c a l l e d  "de t ached  
plume" 1, s o  t h a t  an emis s ion  which i s  i n -  

I 

v i s i b l e  i n  t h e  s t a c k  may, i n  f a c t ,  c a u s e  I 
d e t e r i o r a t i o n  of  v i s i b i l i t y  i n  t h e  community, 1 

2 .  D i f f e r e n t  e m i s s i o n s  may mix and r e a c t  i n  I 
I 

a t m o s p h e r e  t o  form a e r o s o l s  which r e s t r i c t  
v i s i b i l i t y  a l t h o u g h  each  emis s ion  by i t s e l f  
mav h a v e  n o  e f f e c t  on v i s i b i l i t y ,  

3 .  L o c a t i o n  a t  a p o i n t  where t e m p e r a t u r e  i s  
a b o v e  t h e  dew p o i n t  is n o t  p o s s i b l e ,  and 
t h e r e f o r e  e r r o r s  due  t o  w a t e r  condensa t e  
c a n n o t  b e  a v o i d e d .  

Where t h e s e  o r  o t h e r  c o n d i t i o n s  make i t  i m p o s s i b l e  
t o  u s e  t h e  method o u t l i n e d  i n  Appendix A ,  S e c t i o n  
I11 and a c h i e v e  t h e  i n t e n t  o f  t h i s  R e g u l a t i o n ,  
t h e  E x e c u t i v e  S e c r e t a r y  w i l l  i n v e s t i g a t e  s u c h  
s i t u a t i o n s  on  a n  i n d i v i d u a l  b a s i s .  The Roard may 
i s s u e  a n  o r d e r  which w i l l  c o n t r o l  t h i s  e m i s s i o n ;  
and  i n  s u c h  o r d e r ,  a l t e r n a t e  methods o f  measure-  
ment a n d / o r  c o n t r o l s  which are a p p r o p r i a t e  t o  
c o n t r o l  t h i s  e m i s s i o n  w i l l  be  c o n s i d e r e d .  
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G. A l t e r n a t e  Methods of Measurement. The E x e c u t i v e  
S e c r e t a r y  may a c c e p t  a l t e r n a t e  methods of 
measurement which can be shown t o  a c h i e v e  t h e  
i n t e n t  of t h i s  R e g u l a t i o n .  



APPENDIX 0 

High Volume A i r  S a m p l i n g  

A .  D e t e r m i n a t i o n  of Ambient  A i r  Q u a l i t y  

The sampl ing  f o r  a m b i e n t  a i r  q u a l i t y  s h a l l  b e  
by h i z h  volume a i r  s a m p l e s  of t w e n t y - f o u r  h o u r s  
d u r a t i o n ,  A minimum of t e n  a i r  samples  w i t h i n  
a t h i r t y - d a y  p e r i o d  i n  t h e  a f f e c t e d  a r e a  s h a l l  
be c o l l e c t e d .  The a m b i e n t  a i r  q u a l i t y  f o r  
t h e  a r e a  i s  c o n s i d e r e d  a s  h a v i n g  exceeded  t h e  
s t anda r -ds  o u t l i n e d  i n  P a r a g r a p h  IV.B., i f  t h e  
24-hour s amples  e x c e e d  t h o s e  l e v e l s  more t h a n  
1 0 %  o f  t h e  t i m e .  

B ,  D e t e r m i n a t i o n  of Compl i ance  w i t h  Emiss ion  L i m i t s  

1. High volume a i r  s a m p l e r s  s h a l l  h e  u s e d  t o  
t a k e  upwind l e v e l  s a m p l e s  a n d  downwind 
l e v e l  samples s o  a s  t o  d e t e r m i n e  t h e  con- 
t r i b u t i o n  of t h e  p r o p e r t y  i n  q u e s t i o n .  
Samples s h a l l  h e  t a k e n  awav from areas o f  
l o c a l  a i r  q u a l i t y  d i s t u r b a n c e s ,  s u c h  as 
d u s t y  r o a d s .  The c o n c e n t r a t i o n  o f  p a r t i -  
c u l a t e  m a t t e r  i n  t h e  "downwind sample' '  l e s s  
t h e  c o n c e n t r a t i o n  i n  t h e  '"upwind sample"  
s h a l l  he  u s e d  i n  d e t e r m i n i n g  w h e t h e r  t h e  
e m i s s i o n s  f r o m  t h e  p r o p e r t y  comply w i t h  
t h e  r e q u i r e m e n t s  i n  S e c t i o n  I V  o f  t h i s  
R e ~ u l a t i o n .  

2 .  To p r o v i d e  a d e q u a t e  d a t a  t o  c o n s t i t u t e  
proof  of  c o m p l i a n c e  o r  v i o l a t i o n ,  t h e  
f o l l o w i n g  minimum s a m p l i n g  r e q u i r e m e n t s  
s h a l l  he  m e t :  

a .  D u r a t i o n  o f  S a m p l i n g :  

(1) If t h e  m e a s u r e d  v a l u e  e x c e e d s  t h e  
e m i s s i o n  l i m i t  by n o t  more t h a n  
1 0 0  up,/Pl3:, a  minimum 5-hour  



s a m p l e  s h a l l  b e  c o l l e c t e d  i n  
a 24 -hour  p e r i o d  

( 2 )  If t h e  m e a s u r e d  v a l u e  e x c e e d s  
t h e  e m i s s i o n  l i m i t  by more t h a n  
1 0 0  b u t  less  t h a n  300 ~ g / M 3 ,  
a minimum 3 - h o u r  s ample  s h a l l  b e  
co l l ec t ed  i n  a 24-hour  p e r i o d  

( 3 )  If t h e  m e a s u r e d  v a l u e  e x c e e d s  t h e  
e m i s s i o n  l i m i t  b y  300 b g / ~ 3  o r  
more, a minimum 1-hour  sample  
s h a l l  b e  c o l l e c t e d  i n  a 24-hour 
p e r i o d  

b .  I n d i v i d u a l  s a m p l e s  s h a l l  b e  c o l l e c t e d  
f o r  a minimum of  o n e  h o u r  e a c h ,  un- 
l e s s  t h e  f l o w  r a t e  i s  r e d u c e d  e x c e s -  
s i v e l y  i n  l e s s  t h a n  o n e  h o u r  d u e  t o  
p l u g g i n g  of t h e  f i l t e r ,  The number o f  
s a m p l e s  r e q u i r e d  t o  p r o v i d e  a d e q u a t e  
s a m p l i n g  t i m e  c a n  b e  c o l l e c t e d  c o n t i n u -  
o u s l y  o r  i n t e r m i t t e n t l y .  

c. To p r o v i d e  a d e q u a t e  s a m p l e s ,  e a c h  f i l t e r  
u s e d  f o r  downwind s a m p l i n g  s h o u l d  con- 
t a i n  a t  l ea s t  2 0  m g .  o f  sample  s o  t h a t  
a c c u r a t e  w e i g h t  measu remen t s  may b e  ob- 
t a i n e d .  

V a r i a t i o n s  i n  method a n d  p r o c e d u r e  which 
w i l l  g i v e  e q u i v a l e n t  r e s u l t s  may b e  u t i l i z e d  
if approved  b y  t h e  E x e c u t i v e  S e c r e t a r y .  

C .  S t a n d a r d  P r o c e d u r e  a n d  E q u i p m e n t  f o r  High Volume 
A i r  Sampling 

I. F i l t e r  Media - C o l l e c t i o n  m e d i a  s h a l l  b e  a 
f i b e r  g l a s s  m a t  ( f i l t e r )  o r  o t h e r  s u i t a b l e  
media c a p a b l e  o f  t r a p p i n g  a l l  suspended  p a r t i -  
c u l a t e  m a t t e r  0 . 3  m i c r o n  o r  l a r g e r  i n  s i z e ,  
s u c h  a s  MSA 1106B F l a s h  F i r e d ,  Gelman Type A ,  
or e q u i v a l e n t .  

2 .  Vacuum Pump- A i r  s h a l l  b e  drawn t h r o u g h  t h i s  
f i l t e r  a t  a r a t e  n o t  t o  e x c e e d  70 c u b i c  f e e t  
p e r  m i n u t e  ( c f m )  , n o r  less t h a n  1 0  c fm.  T h i s  
u n i t  s h a l l  h a v e  a f l o w  meter o r  m e a s u r i n  
d e v i c e  c a p a b l e  o f  r e a d i n g  t r u e  a i r  f l o w ,  I 

' ~ r u e  a i r  f l o w - I f  t h e  f l o w  meter d e v i c e  d o e s  n o t  m e a -  
s u r e  t r u e  a i r  f l o w ,  i t  m u s t  b e  c a l i b r a t e d  a g a i n s t  
known f l o w s  and a c o r r e c t i o n  c u r v e  made f o r  t h e s e  f i n d i n g s .  

sk03
Rectangle



3 .  Records 

Sampling D a t a  s h a l l  i n c l u d e  t h e  f o l l o w i n g :  

a .  S t a r t i n g  and  e n d i n g  t i m e  and  date of 
s a m p l e  

b. I n i t i a l  f l o w  r a t e  and f i n a l  f l o w  r a t e  
c .  L o c a t i o n  o f  s a m p l e r  
d.  Wind d i r e c t i o n  and v e l o c i t y  
e .  S i g n a t u r e  a n d  remarks  o f  p e r s o n  col-  

l e c t i n g  sample  
f .  T e m p e r a t u r e  and a tmosphe r i c  p r e s s u r e  

d u r i n g  s a m p l i n g  p e r i o d  a s  o b t a i n a b l e  
from t h e  n e a r e s t  U. S ,  Weather B u r e a u  
S t a t i o n  

4 .  Weighing of F i l t e r  

P a r t i c u l a t e  w e i g h t  c o l l e c t e d  s h a l l  be d e t e r -  
mined a s  t h e  f i n a l  w e i g h t  o f  t h e  f i l t e r ,  less 
t h e  i n i t i a l  w e i g h t  o f  f i l t e r .  

a .  I n i t i a l  and f i n a l  weight  o f  t h e  f i l t e r  
s h a l l  b e  d e t e r m i n e d  t o  t h e  n e a r e s t  o n e  
t h o u s a n d t h  o f  a  grain a s  d e t e r m i n e d  by a 
s t a n d a r d  a n a l y t i c a l  b a l a n c e .  

b. I n i t i a l  and  f i n a l  w e i g h t  o f  t h e  f i l t e r  
s h a l l  b e  d e t e r m i n e d  a f t e r  t h e  f i l t e r  
h a s  b e e n  exposed  t o  s t a n d a r d  l a b o r a t o r y  
c o n d i t i o n s  f o r  a p e r i o d  o f  n o t  less than 
2 4  h o u r s .  ( T h i s  i s  n e c e s s a r y  t o  prevent 
t h e  l o s s  o r  g a i n  o f  w a t e r  v a p o r  entering 
i n t o  t h e  n e t  p a r t i c u l a t e  w e i g h t  d e t e r r n i n a -  
t i o n .  

5 .  Volume o f  A i r  Sampled 

T o t a l  vo lume  o f  a i r  sampled s h a l l  be d e t e r m i n e d  
a s  a v e r a g e  r a t e  o f  f l o w  t i m e s  t h e  p e r i o d  o f  
s a m p l i n g .  (The  a v e r a g e  r a t e  o f  f l o w  shall be 
d e t e r m i n e d  b y  o b t a i n i n g  t h e  a r i t h m e t i c  a v e r -  
a g e  of t h e  i n i t i a l  and e n d i n g  r a t e s  of f l o w ,  
p r o v i d e d  t h e  f l o w  d o e s  n o t  d e c r e a s e  by m o r e  
t h a n  o n e - h a l f  d u r i n g  t h e  s ampl ing  p e r i o d  ; 
o t h e r w i s e  i n t e r m i t t e n t  f l ow r e a d i n g s  m u s t  be 
t a k e n  d u r i n g  t h e  s a m p l i n g  p e r i o d  t o  c o m p u t e  
t h e  a r i t h m e t i c  a v e r a g e .  T h i s  s h a l l  be  ex- 
p r e s s e d  as t o t a l  c u b i c  m e t e r s  of  a i r  s a m p l e d .  



6 .  C a l c u l a t i o n  of  P o l l u t a n t  C o n c e n t r a t i o n  

P a r t i c u l a t e  we igh t  c o l l e c t e d  (grams) d i v i d e d  
by volume of a i r  sampled i n  c u b i c  mete r s  
( ~ 3 )  s h a l l .  be expressed  as micrograms p e r  
c u b i c  m e t e r  ( b g / ~ 3 )  o f  a i r  sampled. 

7 .  Sample C r i t e r i a  

a .  Samples m u t i l a t e d  o r  damaged d u r i n g  
c o l l e c t i o n  o r  a n a l y s i s  t o  an e x t e n t  t h a t  
would a f f e c t  t h e  a i r  f l o w  o r  de te rmina-  
t i o n  o f  p a r t i c u l a t e  m a t t e r  weight  s h a l l  
be  d i s c a r d e d  a s  u n u s e a b l e .  

b ,  Samples s h a l l  be c o l l e c t e d  a t  a h e i g h t  
o f  n o t  l e s s  t h a n  3 f e e t  nor  g r e a t e r  
t h a n  10 f e e t  from ground l e v e l ,  

c ,  Sampl ing  s u r f a c e  s h a l l  be  s o  p laced  o r  
s h i e l d e d  s o  a s  t o  c o l l e c t  on ly  suspended 
p a r t i c u l a t e  m a t t e r .  I 

I 

I 
d .  I n s e c t s  impinged upon t h e  f i l t e r  s h a l l  n o t  i 

be c o n s i d e r e d  suspended p a r t i c u l a t e  mat- I 

t e r  and s h a l l  be removed from t h e  d e t e r -  I 

1 
m i n a t i o n  of n e t  p a r t i c u l a t e  c o l l e c t e d .  
( I f  t h i s  i s  i m p r a c t i c a l ,  sample s h a l l  be I 

I 

d i s c a r d e d . )  

e ,  B a r o m e t r i c  p r e s s u r e  and  t empera tu re  
c o r r e c t i o n  t o  s t a n d a r d  c o n d i t i o n s  may 
be made when such is i n d i c a t e d .  When 
s u c h  c o r r e c t i o n  i s  employed, average  o f  
h o u r l y  b a r o m e t r i c  p r e s s u r e  and tempera- 
t u r e s  must  be  used t o  de termine  t h e  
n e c e s s a r y  c o r r e c t i o n s ,  S tandard  cond i -  
t i o n s  a r e  14.7 l b s / s q u a r e  inch  ( 2 9 . 9 2  
i n c h e s  o r  760 mm o f  mercury)  p r e s s u r e  
and  a i r  hav ing  a d e n s i t y  of 0,07495 
l b s / c u b i c  f o o t ,  t e m p e r a t u r e  2 0 ° C  o r  
68OF. 

f .  A c o n s t a n t  v o l t a g e  t r a n s f o r m e r  of 
a d e q u a t e  c a p a c i t y  i n  t h e  power s y s t e m  
o f  t h e  a i r  s a m p l e r  is  recommended t o  
p r e v e n t  volteige f l u c t u a t i o n s  which may 
c a u s e  v a r i a b l e  motor  s p e e d s  and r e s u l -  
t a n t  v a r i a b l e  a i r  f l o w .  To i n s u r e  a c -  
c u r a t e  e l a p s e d  t i m e  measurement ,  a 
t i m e r  s w i t c h  c l o c k  may be i n c o r p o r a t e d  
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i n  the c i r c u i t .  

8 .  Calculat ion of t o t a l  s u s p e n d e d  p a r t i c u l a t e  
matter 

Example : 

A i r  Flow: 

( 1 )  I n i t i a l  f l o w  meter reading ( T r u e )  60 cfm* 
( 2 )  F i n a l  f low meter r e a d i n g  ( T r u e )  58 cfm 
( 3 )  A r i t h m e t i c  a v e r a g e  ( 1 ) + ( 2 )  - 

7- 

59 cfm 
(4) Hour b e g a n  1 / 1 6 / 6 6  0 0 0 1  h r s *  
( 5 )  Hour c o m p l e t e  1 / 1 7 / 6 6  0001  h r s  
( 6 )  E l a p s e  t i m e  m i n u t e s = h r s X 6 0 t / h r =  

24 hrs X 6 Q t / h r =  1440  
( 7 )  T o t a l  f t 3  of a i r  s a m p l e d  = 

( 3 )  X ( 6 )  
= 5 9  c fm  X 1 4 4 0 '  = 84960 f t 3 *  

( 8 )  T o t a l  ~3 o f  a i r  s a m p l e d  = (7) I 
I 

3 5 . 3 1 4  f t 3 / ~ ~  = 84960  f t 3  I I 
I 

3 5 , 3 1 4  M~ = 2406 M ~ *  I 
I 

S u s p e n d e d  P a r t i c u l a t e  Matter: 

( 9 )  F i l t e r  w e i g h t  after s a m p l i n g  
i n  gms 4.1090 gms* 

( 1 0  F i l t e r  w e i g h t  b e f o r e  s a m p l i n g  
i n  ~ m s  4,0090 gms 

( 1 1 )  TSPM* c o l l e c t e d  ( 9 )  - ( 1 0 )  = 
4 , 1 0 9 0  gms - 4.0090 gms = 0,1000 gms 

( 1 2 )  Ngms of TSPM ( 1 1 )  = ( 1 1 )  X 
106 ugms/grn = 0.1000 ems X 
106  ugms/grn = 100 ,000  ugm 

(13) bgms* o f  TSPM per ~ 3  of a i r  
s a m p l e d  e q u a l  ( 1 2 )  : (8) = 
1 0 0 , 0 0 0  ~ g m s  2 4 0 6 ~ ~ 3  = 42 wgm/f13  

* E x p l a n a t i o n  o f  s y m b o l s  a n d  a b b r e v i a t i o n s :  

cfm - c u b i c  f e e t / m i n u t e  
h r  o r  h r s  - h o u r  o r  h o u r s  r e s p e c t i v e l y  - m i n u t e  o r  m i n u t e s  
f t 3  - c u b i c  f e e t  
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~3 - cubic m e t e r s  
gm or gms - gram Q' grams respectively , 

~ g m  - m i c r o g r a m s  (0.000001 gm) 
TSPM - t o t a l  s u s p e n d e d  particulate matter 



A. S t a c k  Sampl ing  

The amount o f  p a r t i c u l a t e  m a t t e r  e m i t t e d  from a 
s t a c k  s h a l l  b e  measured  a c c o r d i n g  t o  t h e  Amer- 
i c a n  S o c i e t v  o f  MechanFcal  E n g i n e e r s  "Power 
T e s t  Codes - PTC - 2 7 "  d a t e d  1957 and  e n t i t l e d ,  
" J l e t e rmin inp  D u s t  C o n c e n t r a t i o n  i n  a  Gas 
S t r e a m , "  T h i s  p u b l i c a t i o n  i s  h e r e b y  made a 
p a r t  o f  t h e  R e p u l a t i o n  bv r e f e r e n c e .  Compli- 
a n c e  s h a l l  h e  d e t e r m i n e d  on t h e  b a s i s  o f  n o t  
l e s s  t h a n  two c o m p l e t e  d e t e r m i n a t i o n s  w i t h i n  
anv  24-hour  p e r i o d .  Anv o t h e r  method approved 
by t h e  E x e c u t i v e  S e c r e t a r y  may b e  used  i n  
a c c o r d a n c e  w i t h  good p r o f e s s i o n a l  p r a c t i c e .  

R .  C a l c u l a t i o n s  o f  P a r t i c u l a t e  M a t t e r  Concentra-  
t i o n s  f rom S t a c k  Samples and Measurements 

Maximum a l l o w a b l e  s t a c k  e m i s s i o n  r a t e s  o r  
g round  l e v e l  c o n c e n t r a t i o n s  o f  suspended  pa r -  
t i c u l a t e  m a t t e r  from measured s t a c k  e m i s s i o n  
r a t e s  s h a l l  b e  c a l c u l a t e d  by S u t t o n ' s  e q u a t i o n  
a s  s e t  f o r t h  be low.  T h i s  e q u a t i o n  h a s  been 
m o d i f i e d  t o  p r o v i d e  r e s u l t s  comparab l e  t o  
one -hour  a m b i e n t  a i r  s a m p l e s :  

= a r s c 2  x2-" ije2 '1 
,- . . 

where ,  

0, = e m i s s i o n  r a t e ,  grams p e r  s econd  

Z = g r o u n d  l e v e l  c o n c e n t r a t i o n ,  micrograms 
p e r  c u b i c  m e t e r  

- 
u  = mean wind s p e e d  s e t  a t  3 . 8  m e t e r s  p e r  s econd  

c2  = i s o t r o p i c  d i f f u s i o n  c o e f f i c i e n t ,  s e t  a t  
0 .010  f o r  n e u t r a l  c o n d i t i o n s ,  w i t h  d i m e n s i o n s ,  
m n 
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x = downwind d i s t a n c e  f rom s o u r c e ,  meters  

n = s t a b i l i t y  p a r a m e t e r ,  nond imens iona l ,  s e t  
a t  0 . 2 5  f o r  n e u t r a l  c o n d i t i o n s  

e x p =  e x p o n e n t i a l  f u n c t i o n ,  e = 2 . 7 2  

H,= e f f e c t i v e  s t a c k  h e i g h t ,  m e t e r s  

I f  t h e  s t a c k  e m i s s i o n  c o n t a i n s  a s i g n i f i c a n t  
o f  l a r g e  p a r t i c l e s  which f a l l  o u t  w i t h i n  

t h e  p r o p e r t y ,  a c o r r e c t i o n  mav be made t o  ex- 
c l u d e  s u c h  p o r t i o n s  f rom t h e  sample weight ,  
w i t h  t h e  a p p r o v a l  of t h e  E x e c u t i v e  S e c r e t a r y .  

C o m p u t a t i o n  o f  E f f e c t i v e  S t a c k  Height  

T h e  e f f e c t i v e  s t a c k  h e i g h t  i s  t h e  p h y s i c a l  s t a c k  
h e i g h t  p l u s  t h e  h e i g h t  t h a t  t h e  e f f l u e n t  plume 
i n i t i a l l v  rises a b o v e  t h e  s t a c k  owing t o  t h e  
s t a c k  d r a f t  v e l o c i t y  a n d l o r  t h e  buovancv o f  t h e  
e f f l u e n t .  For a f l u e  gas t e m p e r a t u r e  equa l  t o ,  
o r  l ess  ? t h a n  6 5 O  F ,  , t h e  e f f e c t i v e  s t a c k  
h e i g h t  1s c a l c u l a t e d  by  t h e  f o l l o w i n q  e n u a t i c n :  

w h e r e ,  

He = e f f e c t i v e  s t a c k  h e i g h t ,  m e t e r s  

F = h e i g h t  o f  s t a c k ,  m e t e r s  

V, = s t a c k  g a s  e j e c t i o n  v e l o c i t y ,  meters  p e r  
s e c o n d  

d = i n t e r n a l  d i a m e t e r  o f  s t a c k  t o p ,  meters  

u  = w i n d  s p e e d ,  m e t e r s  p e r  second (Assume 3 .8  
meters p e r  s e c o n d .  

DT = s t a c k  g a s  t e m p e r a t u r e  minus ambient a i r  
t e m p e r a t u r e ,  O K ,  (Assume ambient  a i r  
t e m p e r a t u r e  i s  2 9 3  OK.) 

Ts = s t a c k  gas  t e m p e r a t u r e ,  O K  
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F o r  a f l u e  g a s  g r e a t e r  t h a n  6 5 O  F, t h e  e f f e c t i v e  
s t a c k  h e i g h t  i s  c a l c u l a t e d  by t h e  f o l l o w i n g  
e q u a t i o n :  

where ,  

He = e f f e c t i v e  s t a c k  h e i g h t ,  m e t e r s  

1 = s t a c k  h e i g h t ,  m e t e r s  

Vs = s t a c k  nas e j e c t i o n  v e l o c i t v ,  m e t e r s  p e r  
s econd '  

u  = wind s p e e d ,  m e t e r s  p e r  second  (Assume 3 , 8  
m e t e r s  p e r  s econd  u n l e s s  o t h e r  a c c e p t a b l e  
m e t e o r o l o ~ i c a l  d a t a  a r e  a v a i l a b l e  f o r  t h e  
s t a c k  l o c a l i t y . )  

d = i n t e r n a l  d i a m e t e r  of s t a c k  t o p ,  meters 

Oh = h e a t  e m i s s i o n  r a t e  o f  s t a c k  g a s  r e l a t i v e  
t o  a m b i e n t  a t m o s p h e r e ,  c a l o r i e s  p e r  s econd  

whe re ,  

n mass e m i s s i o n  r a t e  o f  s t a c k  g a s ,  grams '.m 
p e r  s e c o n d  

C p s =  s p e c i f i c  h e a t  o f  s t a c k  g a s  a t  c o n s t a n t  
p r e s s u r e ,  c a l o r i e s  p e r  gram p e r  OK. 

Ts = t e m p e r a t u r e  of  s t a c k  g a s  a t  s t a c k  t o p ,  O K  

T = t e m p e r a t u r e  of  ambien t  a tmosphe re ,  O K  

( / ,ssume a m b i e n t  a t m o s p h e r i c  t e m p e r a t u r e  
i s  293 O K .  1 

The a t t a c h e d  ~ r a p h s  have  been  p l o t t e d  f rom 
S u t t o n ' s  e q u a t i o n ,  a s  m o d i f i e d  above ,  u s i n g  
t h e  f o l l o w i n g  d a t a :  

u  = 3.8 meters p e r  second  mean wind s p e e d  

c2 = 0.010 PI" 
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z = 1 0 0  m i c r o g r a m s  p e r  c u b i c  meter  f o r  Type A 
Land U s e  

z = 1 2 5  m i c r o g r a m s  p e r  c u b i c  me te r  f o r  Type B 
Land Use 

z = 1 5 0  m i c r o g r a m s  p e r  c u b i c  meter  f o r  Type C 
Land Use 

Z = 1 7  5  m i c r o g r a m s  p e r  c u b i c  meter  f o r  Type D 
Land  Use 

1 1 ,  = 3 3 ,  6 6 ,  1 3 1 ,  1 9 7 ,  2 6 2 ,  328, 394, 459, 5 2 5  
a n d  5 9 1  f ee t  

X = 1 0 0 0  t o  7 0 , 0 0 0  f e e t  

T h i s  g r a p h  s h o w s  t h e  s o l u t i o n  only  f o r  t h e  r e g i o n  
w h e r e  ?a i n c r e a s e s  w i t h  X .  The r eg ion  where 
O g  d e c r e a s e s  w i t h  X h a s  been rep laced  by a  v e r -  
tical l i n e .  

T h e  a l l o w a b l e  e m i s s i o n  r a t e  f o r  p a r t i c u l a t e  
m a t t e r  s h a l l  be d e t e r m i n e d  as fo l lows :  

1. D e t e r m i n e  e f f e c t i v e  s t a c k  h e i g h t  f o r  t h e  
s o u r c e  i n  q u e s t i o n  and s e l e c t  t h e  p rope r  
c u r v e  o n  t h e  g r a p h .  

2 ,  D e t e r m i n e  t h e  d i s t a n c e  from t h e  p rope r ty  l i n e  
o r  t h e  a f f e c t e d  a r e a  t o  t h e  s t a c k ,  and 
l o c a t e  o n  t h e  l e f t - h a n d  v e r t i c a l  s c a l e ,  P.ead 
a c r o s s  a t  t h i s  n o i n t  on t h e  s c a l e  t o  t h e  
p r e v i o u s l v  s e l e c t e d  c u r v e  f o r  e f f e c t i v e  
s t a c k  h e i g h t .  

3 .  T h e n  r e a d  down t o  t h e  cor responding  p o i n t  on 
t h e  h o r i z o n t a l  s c a l e  t o  d e t e r n i n e  t h e  a l l o w -  
a b l e  e m i s s i o n  r a t e  f o r  t h e  land use t y p e  
o f  t h e  a f f e c t e d  a r e a ,  

C .  M u l t i p l e  S t a c k s  

F o r  a p r o p e r t y  c o n t a i n i n g  more than  one s t a c k ,  
c a l c u l a t i o n s  s h a l l  be  made from t h e  modi f ied  
S u t t o n l s  E q u a t i o n  f o r  each s t a c k  and t h e  a d d i -  
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t i v e  e f f e c t  f o r  t h e  s t a c k  e m i s s i o n s  on t h e  
a f f e c t e d  area d e t e r m i n e d ,  The owner of a 
m u l t i - s t a c k  p r o p e r t y  may e lec t  t o  u se  a  
c o m p u t e r  p r o g r a m  t o  c a l c u l a t e  t h e  a d d i t i v e  
e f f e c t  o f  h i s  m u l t i p l e  s t a c k  s o u r c e s  on 
a d j a c e n t  p r o p e r t i e s ,  p r o v i d e d  h e  p rov ides  
t h e  E x e c u t i v e  S e c r e t a r y  a d u p l i c a t e  of t h e  
c o m p u t e r  p roEram and o b t a i n s  t h e  approval  of 
~ x e c u t i v e  S e c r e t a r y  of t h e  propram. 
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APPENDIX D 

COST CHECKLIST 

Please complete t h e  fo l lowing  by l i s t i n g  b o t h  t h e  low and 
h i g h  d o l l a r  c o s t  incur red  a s  c o r r e l a t e d  t o  t h e  c o s t  v a r i -  
a b l e s  l i s t e d  below. I f  a c c u r a t e  c o s t  f i g u r e s  a r e  unava i l -  
a b l e ,  p l e a s e  show es t ima ted  d o l l a r  c o s t  f i g u r e s  f o r  each.  

IMMEDIATE COSTS Low High - A t t o r n e y  f e e s  ( p r i o r  t o  and fo l low-  $ $ 
i n g  l i t i g a t i o n )  

Monetary P e n a l t y  ( f i n e s )  . $ $ 

P u b l i c  R e l a t i o n s  Costs .  $ $ 

T e s t i n g  Costs  ( a i r  samples) . $ $ 

C o n s u l t a n t s  Costs  (de termine  
f e a s i b i l i t y )  . $ - $ 

*Note--Variables  4 and 5 can i n  some 
c a s e s  be  combined; p l e a s e  seg-  
ment i f  p o s s i b l e .  

EQUIPMENT ACQUISITION COSTS 
Equipment Costs .  

Equipment I n s  t a l l a t i o n  Cos t s .  $ $ 

Man-hour Planning Costs .  

C o n s u l t a n t  Costs  (equipment) . $ $ 

EQUIPMENT OPERATING COSTS 
Power, F u e l ,  & Water C o s t s .  

Replacement P a r t s  & M a t e r i a l s  C o s t s . $  $ 

Maintenance Costs  ( l a b o r )  . $ $ 

D i s p o s a l  o f  Co l l ec ted  Wastes C o s t s .  $ $ 

Clean-up Costs  (approaches & $ $ 
a c c e s s  roads  
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