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CHAPTER I 

EXECUTIVE SUMMARY 

The energy p o t e n t i a l  of munic ipa l  r e f u s e  has  been recognized f o r  some 
h 

t i m e ,  and R&D e f f o r t s  t o  develop t h e  necessary  technology a r e  now coming 

t o  f r u i t i o n .  Perhaps t h e  major r ea son  f o r  t h e  i n t e r e s t  i n  r e c a p t u r i n g  
'? 

the .  ,energy c o n t e n t  is t h e  f a c t  t h a t  i t  s imul taneous ly  provides  a s o l u t i o n  

t o  t h e  problem of  envi ronmenta l ly  accep tab l e  d i s p o s a l  of such was t e s ,  

which, e s p e c i a l l y  i n  urban  a r e a s ,  i s  becoming i n c r e a s i n g l y  d i f f i c u l t  i n  

l i g h t  of  i n c r e a s i n g  land use  and . p u b l i c  p re s su re s .  

A number of t e chno log ie s  f o r  r ecove r ing  t h e  energy of  munic ipa l  was t e  

a r e  a t .  hand. Y e t  a t  t h e  same t i m e ,  numerous impediments, -- l e g a l ,  i n s t i t u -  

t i o n a l ,  envi ronmenta l ,  and even f i n d i n g  a ' s u i t a b l e  market f o r  t h e  recovered 

energy.  -- have impeded r a p i d  development of t h i s  energy source.  This  assess -  

ment, t h e r e f o r e ,  focuses  on the  deployment problems o f  one such technology i n  

. . one l o c a t i o n ,  namely t h a t  of r e f u s e  de r ived  f u e l  p r o d u c t i o n . i n  t h e  S t a t e  of 

Maryland. This.  cho ice  is  d i c t a t e d  by t h e  f a c t  t h a t  Maryland i s  a l r e a d y  a 

. n a t i o n a l  l e a d e r  i n  t h e  implementat ion of refuse- to-energy p r o j e c t s ,  wi th  two 

m a j o r . p r o j e c t s  i n  p l a c e ,  and by t h e  f a c t  t h a t  r e f u s e  de r ived  f u e l  ( o r  RDF) i s  

one. of t h e  t echno log ie s  t h a t  is  c u r r e n t l y  regarded  a s  having t h e  b e s t  pros- 

p e c t s  f o r  widespread implementation. 

The problems c u r r e n t l y  faced by t h e  two p r o j e c t s  i n  Maryland w e l l  i l l u -  

s t r a t e  t h e  i s s u e s  t o  be faced by t h e  energy planner .  The p y r o l y s i s  p l a n t  i n  

Bal t imore C i t y  has  experienced a number of t e c h n i c a l  problems i n  becoming 

f u l l y  o p e r a t i o n a l ,  w i th  a i r  emiss ions  one of t h e  p r i n c i p a l  p o i n t s  of conten- 

t i o n .  On t h e  o t h e r  hand, t h e  r e sou rce  recovery p l a n t  i n  Bal t imore  County, 

which i s  f u n c t i o n i n g  very w e l l  from a t e c h n i c a l  s t a n d p o i n t ,  has  experienced 

problems i n  developing a s a t i s f a c t o r y  long term market f o r  t h e  RDF i t  pro- 

duces. Y e t  from t h e  s t andpo in t  of having a s u i t a b l e  d e n s i t y  of  waste  genera- 

t i o n ,  t h e  p o t e n t i a l  f o r  a number of a d d i t i o n a l  RDF p r o j e c t s  i n  Maryland i s  

c l e a r l y  p r e s e n t ,  which g i v e s  added impetus t o  g rapp l ing  w i t h  t h e  i n s t i t u -  

t i o n a l ,  l e g a l  and f u e l  u s e r  problems. 



By 1980, t h e  r e s i d e n t i a l  and commercial/institutional s e c t o r s  i n  Maryland 

a r e  e s t i m a t e d  t o  gene ra t e  an e s t ima ted  2.9 m i l l i o n  tons  of municipal  s o l i d  

was te ,  which when t ransformed i n t o  RDF, could  r e p l a c e  some 132 m i l l i o n  ga l lons  

of  #6 f u e l  o i l  o r  1.4 x 109 kwh of e l e c t r i c i t y  pe r  y e a r ,  about  5% of t h e  

s t a t e ' s  1975 e l e c t r i c  s a l e s .  Seventy pe rcen t  of t h i s  r e f u s e  energy r e source  

i s  a v a i l a b l e  w i t h i n  t h e  fou r  h i g h l y  urbanized p o l i t i c a l  j u r i s d i c t i o n s  of 

Bal t imore County, Montgomery County, P r i n c e  George 's  County and Bal t imore 

City.  

With t h e  except ion  of t he  r e f u s e  being rece ived  a t  Bal t imore  Ci ty '  s  

p y r o l y s i s  p l a n t  and Bal t imore County 's  New Texas r e sou rce  recovery f a c i l i t y ,  

a l l  of Maryland's r e f u s e  i s  c u r r e n t l y  be ing  l a n d f i l l e d .  For reasons  of land 

. a v a i l a b i l i t y  and low d a i l y  tonnages, more than  h a l f  of Maryland's c u u u l i e s  

shou ld  con t inue  t h e i r  p r e s e n t  p r a c e i c e  of s a n i t a r y  l a n d f i l l i n g  municipal  s o l i d  

was te  (14  c o u n t i e s  produce l e s s  t han  10 pe rcen t  of t h e  s t a t e ' s  r e f u s e ) .  But 

t h e  remaining c o u n t i e s  could f i n d  t h a t  resource  recovery and RDF product  ion  

o f f e r s  a  c o s t  e f f e c t i v e  a l t e r n a t i v e  method of  municipal  s o l i d  was te  d i s p o s a l .  

I n  o r d e r  t o  j u s t i f y  t h i s  a l t e r n a t i v e ,  however, a  number of i n c e n t i v e s  must be 

p r e s e n t ,  i n c l u d i n g  a  s c a r c i t y  of accep tab le  land f o r  f u t u r e  s a n i t a r y  land- 

f i l l s ;  ve ry  high c o s t s  f o r  l o c a t i n g  and developing a  new replacement  s a n i t a r y  

l a n d f i l l ;  and/or  r a p i d l y  r i s i n g  c o s t s  a s s o c i a t e d  w i t h  the  cont inued ope ra t  ion 

o f  a  l a n d f i l l  w i t h i n  t h e  realm of l o c a l ,  s t a t e  and f e d e r a l  laws ( e s p e c i a l l y  

t h e  Resource Recovery and Conservation A c t ) .  Fuui s t e p s  a r e  identified i n  

t h i s  r e p o r t  a s  key t o  t he  s u c c e s s f u l  deployment of RDF use.  Although the  

s p e c i f i c s  a r e  e l a b o r a t e d  i n  t h e  con tex t  of Maryland, i n  o u t l i n e  they a r e  

a p p l i c a b l e  t o  a l l  of the  urbanized Nor theas t e rn  s t a t e s .  

The f i r s t  s t e p  i n  achiev ing  inc reased  RDF product ion  and use  i n  t he  

s t a t e  l i e s  i n  s ecu r ing  a  s t eady ,  i n t e r r u p t i o n  f r e e  flow of  a  p r e d i c t a b l e ,  

d a i l y  tonnage and content  of munic ipa l  s o l i d  waste.  R e s i d e n t i a l  r e f u s e  makes 

up 50 t o  80 percent  of a  county ' s  munic ipa l  s o l i d  was te  depending upon t h e  

deg ree  of u rban iza t ion .  Counties  a l r e a d y  have t h e  s t a t u t o r y  r i g h t  t o  c o l l e c t  

o r  have c o l l e c t e d  a l l  r e s i d e n t i a l  r e f u s e  w i t h i n  i t s  boundar ies ;  y e t  few 

e x e r c i s e  t h a t  r i g h t .  I n  o r d e r  t o  opt imize RDF product ion  and usage i n  the 

S t a t e  of Maryland, c o n t r o l  over  t h e  d i s p o s a l  of commercial/institutional 

r e f u s e  must a l s o  be sought  through l e g i s l a t i o n .  



The second step is to locate a local long-term user of the RDF product. 

At the present time there appear to be very few companies or utilities in 

Maryland who have facilities to use RDF as a supplementary fuel for steam 

generation. Unless oil costs escalate sufficiently in comparison with coal to 

induce an industry or utility to modify or purchase new boilers (or EPA, under 

the Energy Supply and Environmental Coordination Act of 1974, orders the con- 

version of existing boilers to coal), the use of RDF as a supplemental fuel may 

be limited. RDF, though, could be burned as the sole fuel in a boiler producing 

steam to generate electricity, and sold to area utilities. 

Additional constraints to RDF use may occur as a result of the forthcoming 

revisions to the Maryland State Implementation Plan, developed under the guide- 

lines of the 1977 Amendments to the Clean Air Act of 1970. However, more emission 

testing is needed on RDF burning prior to the implementation of siting restric- 

tions. Concern over water quality problems need not be an impediment to RDF pro- 

duction and appropriate facility design and technology adjustments can alleviate 

most potential sources of trouble. Socialconstraintsto transfer station and 

resource recovery facility locations can also be ameliorated with proper public 

relations and public evaluation. 

A third step is the securing of adequate financing. Financing for a 

resource recovery facility is facilitated by a county or counties having a 

committed refuse supply and long-term RDF use contracts as mentioned in steps 

one and two above. While project funding can come from private and public 

sources, the use of Maryland Environmental Service (MES) funds and bonding 

ability may be preferable. MES, though, under the grantlloan program created 

by the 1974 Resource Recovery Act, is now limited to $5M, 20% of project 

costs and requires state ownership, w11crc previously 50% was available. MES 

revenue bonds, however, are available without upper limit. 

RDF in Maryland has.the potential of becoming a significant contribution 

to the State's energy supply, possibly providing five percent of its electri- 

city needs. This indigenous fuel could replace some imported oil and coal, 

enhancing, to some degree, supply security. The most promising course of 

action appears to be production of electricity by BDF-fired power plants, 

though industrial use of RDF should still be sought. Present county inaction 

in undertaking RDF production and electrical generation is due to numerous 



prece ived  d i f f i c u l t i e s  and a  l ack  of  e f f e c t i v e  S t a t e  l eade r sh ip .  Thus, t h e  

f o u r t h  s t e p  t o  i n c r e a s i n g  RDF p roduc t ion  and use-  r e q u i r e s  a  coord ina ted  e f f o r t  

by Maryland s t a t e  agenc i e s ,  a  number of l e g i s l a t i v e  changes,  and a  con t inu ing  

d i a l o g u e  between county,  i n d u s t r y ,  u t i l i t y  and s t a t e  o f f i c i a l s .  , 



Chapter  I1 

MARYLAND'S MUNICIPAL SOLID WASTE PROBLEM 

2.0 I n t r o d u c t i o n  
Y 

The S t a t e  of Maryland, and t o  a  f a r  g r e a t e r  e x t e n t  each of t he  24 county 

l e v e l  p o l i t i c a l  j u r i s d i c t i o n s ,  shown on F i g u r e  1, a r e  f a c i n g  an  eve r  i nc reas -  
- i n g  munic ipa l  s o l i d  was te  problem. Municipal  s o l i d  was te  i s  de f ined  a s  " those  

o b s o l e t e  p roduc t s  d i s ca rded  by domes t i c ,  commercial and municipal  consumers 

which would normally be  depos i t ed  a t  munic ipa l  r e f u s e  d i s p o s a l  areas" '  and 

u s u a l l y  encompasses household and commercial ( b u t  not  i n d u s t r i a l )  r e f u s e ,  a s  

well. as -  r e f u s e  from a l l e y s ,  s treets ,  t r e e s ,  l andscap ing ,  pa rks ,  beaches,  and 

c a t c h  bas in s .  
2  

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

o f  munic ipa l  s o l i d  was te :  1 )  r e c e n t  f e d e r a l ,  s t a t e  and l o c a l  r e g u l a t i o n s ,  2)  

popu la t i on  growth wi th  i t s  a t t e n d a n t  u r b a n i z a t i o n ,  and 3 )  t h e  d i f f i c u l t y  of  

s e l e c t i n g  new, p u b l i c l y  a c c e p t a b l e  s a n i t a r y  l a n d f i l l  s i t e s .  Thus, a n  ever-  

i n c r e a s i n g  volume of municipal  r e f u s e  i s  having t o  be placed i n  an ever-  

dec reas ing  number of  a c c e p t a b l e  s a n i t a r y  l a n d f i l l  s i t e s .  

An a l t e r n a t i v e  t o  t h e  p r e s e n t  was t e fu l  p r a c t i c e  of s a n i t a r y  l a n d f i l l i n g  

munic ipa l  r e f u s e  i s  t o  process  i t  f o r  i t s  r ecove rab l e  r e sou rces  and energy 

con ten t .  I n  an  e v a l u a t i o n  of t h e  u s e f u l n e s s  of ~ a r y l a n d ' s  munic ipa l  s o l i d  

was te  a  f i r s t  s t e p  i s  t o  i d e n t i f y  t h e  c h a r a c t e r i s t i c s  of t h a t  was te  s t ream. 

The purpose of t h i s  c h a p t e r  i s  t o  d e s c r i b e  each of t h e  major components of 

Maryland 's  munic ipa l  s o l i d  was te  s t ream: 1 )  volume, composi t ion and l o c a t i o n ;  

2 )  c o l l e c t i o n  methods used;  3 )  p r e s e n t  and long-range d i s p o s a l  methods; and 4 )  

r e g u l a t i o n s  and ord inances .  

2.1 Volume, Composition and Loca t ion  

A de t e rmina t ion  of t h e  p re sen t  tonnage, and more s p e c i f i c a l l y  o f  t h e  

lbs/pe-xson/day of munic ipa l  s o l i d  waste  f o r  each of  t h e  24 county j u r i s d i c -  

t i o n s ,  i s  a t  b e s t  a  s p e c u l a t i v e  e x e r c i s e .  Very few c o u n t i e s  m a i n t a i n  s c a l e s  

a t  t h e i r  r e f u s e  f a c i l i t i e s  t o  record  load we igh t s ,  and of those  t h a t  do weigh 

r e f u s e ,  r e c o r d s  a r e  o f t e n  imcomplete, and c s u a l l y  wi thout  any i n d i c a t i o n  a s  t o  

whether t h e  r e f u s e  is r e s i d e n t i a l ,  commercial o r  i n d u s t r i a l  i n  o r i g i n .  I n  



FIGURE 1: P o l i t i c a l  J u r i s d i c t i o n s  i n  Maryland. 

many i n s t a n c e s  a  county 's  r e f u s e  d a t a  is t h e  r e s u l t  of e s t ima t ions  based on 

t h e  capac i ty  of t r u c k s ,  e x t r a p o l a t i o n s  from weights  der ived from s e v e r a l  

sample c o l l e c t i o n  rou tes ,  t h e  m u l t i p l i c a t i o n  of county popula t ion  f i g u r e s  by a 

l i t e r a t u r e  der ived lbs /person/day number, o r  of assumptions by county o f f i c i a l s  

and t h e i r  consu l t an t s .  Tonnage breakdowns by s p e c i f i c  r e f u s e  caLegories ( i . e .  

r e s i d e n t i a l ,  commercial, i n d u s t r i a l ,  bulky i tems,  l i t t e r ,  e t c . )  o r  even f o r  

t h e  genera l  municipal  s o l i d  waste ca tegory  a r e  no t  kept  i n  any Maryland county 

on an annual b a s i s ,  l e t  a lone  on a  d a i l y  b a s i s .  



A c o u n t y ' s  volume of munic ipa l  s o l i d  was tes  i s  r e l a t e d  no t  only t o  

popu la t i on ,  b u t  a l s o  t o  the  degree of u r b a n i z a t i o n  ( a n  urban popu la t i on  

i n c l u d e s  a l l  persons  l i v i n g  i n  p l a c e s  of 2,500 i n h a b i t a n t s  o r  more) and t h e  

q u a n t i t y  of  commercial development p r e s e n t .  Moreover, t h e r e  i s  a  recognized 

r e l a t i o n s h i p  between r e f u s e  g e n e r a t i o n  and fami ly  income; i n  Bal t imore C i t y ,  

f o r  example, n e t  munic ipa l  s o l i d  was te  g e n e r a t i o n  r a t e s  were aggregated i n  one 

s tudy  t o  t h r e e  income l e v e l s  (low income - 2.0 l b s /pe r son /day ,  middle income - 
3.0 l b s /pe r son /day ,  and h igh  income - 2.5 1bs/person/day) . '  S o l i d  was t e  

g e n e r a t i o n  r a t e s  a r e  a l s o  a  f u n c t i o n  of u r b a n i z a t i o n ;  i n  West Germany i t  has  

been r e p o r t e d  t h a t  munic ipa l  s o l i d  was te  i s  gene ra t ed  a t  a  r a t e  of 0.6 l b s /  

personlday  i n  m u n i c i p a l i t i e s  of 2000 o r  l e s s ,  1.1 l b s /pe r son /day  i n  municipal-  

i t i e s  of 5-20,000 and 1.6 i n  m u n i c i p a l i t i e s  of over  one m i l l i o n  i n h a b i t a n t s .  
4  

A s  we s h a l l  s e e  below, t h e  f u n c t i o n a l  dependence on u r b a n i z a t i o n  a l s o  ho lds  

very  w e l l  f o r  t he  S t a t e  of Maryland. The e x p l a n a t i o n  i s  not  hard t o  f i n d :  

r u r a l  and suburban r e s i d e n t s  o f t e n  r a i s e  produce, compost t h e i r  o rganic  

r e f u s e ,  a r e  more l i k e l y  t o  r e u s e  i t ems ,  i n c i n e r a t e  pe r sona l  r e f u s e ,  (e .  g. 

newspaper i n  f i r e p l a c e s )  and send l e s s  r e f u s e  t o  a  l a n d f i l l  because of t h e  

l ack  of t h e  convenience of c u r b s i d e  r e f u s e  ' co l l ec t i on .  There i s  a l s o  a  

g r e a t e r  abundance of commercial a c t i v i t y  per  person i n  urban a r e a s  than r u r a l  

a r e a s ,  and thus  a  h ighe r  r a t e  of commercial r e f u s e  g e n e r a t i o n  p e r  person. 

There i s  cons ide rab l e  v a r i a t i o n  i n  e s t i m a t e s  of n a t i o n a l  average l b s /  

person/day numbers f o r  t h e  g e n e r i c  municipal  s o l i d  waste  ca t ego ry ,  a s  w e l l  a s  

f o r  r e s i d e n t i a l ,  commercial and r e s iden t i a l / commerc i a l  c a t e g o r i e s .  The 

Na t iona l  Center  f o r  Resource Recovery e s t i m a t e d ,  a f t e r  an e x t e n s i v e  n a t i o n a l  

survey  i n  1973, t h a t  munic ipa l  s o l i d  was te  p roduc t ion  i n  t h e  U.S. averages  3.n 

l b s /pe r son /day ,  with r e s i d e n t i a l  and commercial r e f u s e  account ing  f o r  2.64 l b  
5 

of  t he  t o t a l .  Gordian Assoc i a t e s ,  i n  a  1974 EPA r e p o r t ,  used a  f i g u r e  of 

3.6 lbs /person/day  f o r  a  U.S. munic ipa l  s o l i d  was te  g e n e r a t i o n  average.6 I n  

a  1975 EPA r e p o r t ,  Resource Recovery and Waste Reduct ion,  3.52 lb s /pe r son /day  

was g iven  a s  t h e  n a t i o n a l  average f o r  munic ipa l  s o l i d  waste .  7 

There i s  c o n s i d e r a b l e  v a r i a t i o n  among e s t i m a t e s  of d a i l y  municipal  ref1 .1~~-  

g e n e r a t i o n .  A 1975 s tudy  e s t ima ted  a  s t a t e w i d e  average  of 2 .5  l b / cap /day .  
8 

Table 1 i n d i c a t e s  some of t h e  o t h e r  e s t i m a t e s  r e p o r t e d  i n  t h e  S t a t e .  

Using a c t u a l  weighed munic ipa l  s o l i d  was te  d a t a  from f i v e  Maryland c o u n t i e s ,  

a  r e g r e s s i o n  a n a l y s i s  was performed matching t h e  deg ree  of  u r b a n i z a t i o n  t o  t h e  

l b s /pe r son /day  of munic ipa l  s o l i d  was te  gene ra t i on .  According t o  Pa rke r  



Table 1 

ESTIMATES OF PER CAPITA REFUSE GENERATION 
(lb/capita/day, adjusted to 1970) 

Residential Commercial 

Baltimore citya 

~altimore countya 

Anne ~rundel~ 
b 

Prince George's- 

~ a r f  ordC 

Talbo t d 

Quec~i  h a t  ' s d 
~alver t 

St. ~ a r ~ ' s ~  

kryland Environmental Service, note 9 ; 1975 
estimates. 

b1970 estimate based on an extrapolation of 1968 
data; see note 10. 

C Mote 11. 

d~ased on 1968 Community Description Reports, 
interviews and consultant survey - see. notes 12 
and 13. 

I2 
Based on an extrapolation irom da'ea in 
Hccklenburg Coi~nty, North Carolina - 
see note 14. 



Andrews o f  t h e  Anne Arundel  County Department o f  P u b l i c  Works, Anne 

Arundel  produced approx imate ly  235,800 t o n s  of m u n i c i p a l  s o l i d  w a s t e  i n  1976. 

Montgomery County produced around 365,000 t o n s  o f  m u n i c i p a l  s o l i d  w a s t e ,  

i n c l u d i n g  some i n d u s t r i a l  w a s t e ,  i n  1976. P r i n c e  G e o r g e ' s  County g e n e r a t e d  

a p p r o x i m a t e l y  445,700 t o n s . o f  m & n i c i p a l  s o l i d  w a s t e  i n  1976. Ba l t imore  . 

County,  a c c o r d i n g  t o  Maryland Envi ronmenta l  S e r v i c e ,  r e c o r d e d  a p p r o x i m a t e l y  

520,000 t o n s  o f  m u n i c i p a l  s o . l i d  w a s t e  and B a l t i m o r e  C i t y  produced approximate-  

l y  675,000 t o n s  d u r i n g  1977. I n  t h e  m u n i c i p a l  s o l i d  w a s t e  tonnage e s t i m a t e s  

f o r  B a l t i m o r e  County and B a l t i m o r e  c i t y  t h e '  c o m m e r c i a l / i n d u s t r i a l  t o n n a g e s  

were reduced by one t h i r d  t o  a c c o u n t  f o r  i n d u s t r i a l ,  d e m o l i t i o n ,  c o n s t r u c t i o n  

and non-processab le  was tes .  F i g u r e  2  shows t h e  r e g r e s s i o n  r e s u l t s  f o r  t h e  

S t a t e  o f  Maryland. 
1 5  

The g e n e r a t i o n  r a t e s  f o r  r e s i d e n t i a l  and commercial/institutional i n c l u d e  

l i t t e r  c o l l e c t i o n s ,  r e c r e a t i o n  f a c i l i t y  r e f u s e ,  and community c lean-ups .  No 

i n d u s t r i a l ,  s t r e e t  sweeping,  b u l k  t r a s h ,  sewage s o l i d s ,  a g r i c u l t u r a l ,  patho- 

l o g i c a l ,  v e h i c u l a r ,  h a z a r d o u s ,  f l y  a s h  o r  c o n s t r u c t i o n  and d e m o l i t i o n  w a s t e s  

a r e  i n c l u d e d  i n  t h e  m u n i c i p a l  s o l i d  w a s t e  d e f i n i t i o n .  County volumes o f  

m u n i c i p a l  s o l i d  w a s t e  e s t i m a t e d  t o  be g e n e r a t e d  i n  1980 a r e  shown i n  Tab le  2.  

They were de te rmined  u s i n g  1980 p o p u l a t i o n  f i g u r e s ,  l6 t h e  1970 u r b a n l r u r a l  

p e r c e n t a g e s ,  and t h e  l b s / p e r s o n / d a y  g e n e r a t i o n  r a t e s  e x t r a p o l a t e d  from t h e  

r e g r e s s i o n  a n a l y s i s .  The g e o g r a p h i c a l  l o c a t i o n s  of t h e  e s t i m a t e d  1980 munici -  

p a l  s o l i d  w a s t e  volumes w i t h i n  t h e  S t a t e  o f  Maryland a r e  shown i n  F i g u r e  

3. 

P r o j e c t i o n s  f o r  m u n i c i p a l  s o l i d  w a s t e s  i n  1980 and l a t e r  a r e  o f t e n  

e s t i m a t e d  on p o p u l a t i o n  growth,  which a p p e a r s  sound,  and a  p e r c e n t a g e  growth 

i n  t h e  l b s / p e r s o n / d a y  o f  m u n i c i p a l  s o l i d  w a s t e s ,  which can  c o n t a i n  i n a c c u r a c -  

i e s .  G e n e r a t i o n  r a t e s  i n  u rban  areas, where  most r e s i d e n c e s  and commer- 

c i a l  e s t a b l i s h m e n t s  r e c e i v e  schedu led  r e f u s e  c o l l e c t i o n s ,  a r e  n o t  expec ted  t o  

i n c r e a s e  much above t h e i r  c u r r e n t  l e v e l s ,  due t o  consumer p r e s s u r e  a g a i n s t  

e x c e s s  packag ing ,  s p i r a l i n g  c o s t s  o f  throwaway i t e m s ,  r i s i n g  c o s t  of r e f u s e  

c o l l e c t i o n  and d i s p o s a l ,  a  pe rvad ing  a t t i t u d e  of c o n s e r v a t i o n  r e s u l t i n g  from 

energy  c o n c e r n s  and p o s s i b l e  l o c a l ,  s t a t e  and f e d e r a l  l e g i s l a t i o n  banning 

n o - r e t u r n  c o n t a i n e r s .  But t h e  less u r b a n i z e d  c o u n t i e s  may w i t n e s s  a n  i n c r e a s e  

i n  a  p e r  c a p i t a  g e n e r a t i o n  r a t e  a s  more r e s i d e n c e s  and commercial  e s t a b l i s h -  

ments r e c e i v e  schedu led  c o l l e c t i o n s  o r  a  g r e a t e r  d i s p e r s i o n  o f  g r e e n ,  boxes ,  
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FIGURE 2: Rela t ionship  Between Urbanizat ion and Refuse Generation Rate. 

l a n d f i l l s ,  and t r a n s f e r  s t a t i o n s  f a c i l i t a t e  r e f u s e  deposi t ions .  The 2.0 

percent  annual i n c r e a s e  p ro jec ted  f o r  municipal s o l i d  wastes i n  s e v e r a l  

coun t ies  17918'19 . is  n o t  expected t o  occur.  S i g n i f i c a n t  changes i n  county 

municipal  s o l i d  waste genera t ion r a t e s  w i l l  occur only i f  t h e r e  is  a change 

i n  t h e  management of a county 's  refuse .  



Table  2 

LOCATION AND VOLUIE OF MARYLAND'S MUNICIPAL SOLID WASTE 

County 

Al legany 

1980b 1970 
P o p u l a t i o n  Urban% lb /cap /daya  T o t a l ,  l o 3  t o n s / y r  

83,076 52.6 3.2 49 

Anne Arundel  3.95, 349 67.3 3.5 - 
Bal t imore  671,163 88.6 3.9 

C a l v e r t  

C a r o l i n e  

C a r r o l l  

C e c i l  

C h a r l e s  

D o r c h e s t e r  

F r e d e r i c k  

G a r r e t t  

Har ford  

Howard 

Rent 

Montgomery 

P r i n c e  George ' s  

Queen Anne's  

S t .  Mary's  

Somerset  

TalGot 

Washington 

Wicomico 

Worcester  

B a l t i m o r e  C i t y  

aBased on t h e  r e g r e s s i o n  e q u a t i o n  ( l b / c a p / d a y )  = 2.13 + 0.01992 ( 2  u r b a n i z e d ) ,  f o r  
which,  i n  t h e  base  of b r y l a n d  d a t a ,  R~ = .99. 

b ~ a s e d  on Refe rence  25. 



FIGURE 3: 1980 Waste Genera t ion  by County, i n  103 Tons 

P r e d i c t i n g  t h e  mun ic ipa l  s o l i d  was te  composi t ion of  each of Maryland's 

24 c o u n t y / c i t y  j u r i s d i c t i o n s  would be unduly s p e c u l a t i v e .  R e s i d e n t i a l  r e f u s e  

composi t ion i s  determined by c i t y ,  suburban and r u r a l  o r i g i n ;  a r e a  pe r  c a p i t a  

income; pe rcen tage  of homes t i e d  i n t o  a sewera= ~ y s t e r n ;  type  of r e f u s e  

c o l l e c t i o n  system; median a g e  of residents; and ecnlngical. awareness of 

r e s i d e n t s .  Commercial/institutional r e f u s e  can d i f f e r  between c o u n t i e s  a s  

a  r e s u l t  of number, t y p e  and s i z e  of s c h o o l s  ( i n c l u d i n g  c o l l e g e s ) ,  medica l  

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

p r o f e s s i o n a l  s e r v i c e s ,  and governmental o f f i c e s .  Maryland munic ipa l  s o l i d  

was t e  composi t ion d i f f e r s  from U.S. averages  and o t h e r  s t a t e s  because of 

v a r i a t i o n s  i n  f e r r o u s ,  aluminum and g l a s s  beverage c o n t a i n e r s ;  c l i m a t i c  

d i f f e r e n c e s ;  types  of c o m e r c i a l  e n t e r p r i s e s  p r e s e n t ;  v a r i a t i o n s  i n  popu la t ion  

d e n s i t y ,  age  and income d i s t r i b u t i o n ;  and t h e  o v e r a l l  q u a l i t y  of l i f e .  



Examples of munic ipa l  s o l i d  was te  composi t ion on a  n a t i o n a l  l e v e l  a r e  

p re sen t ed  i n  Table  3.  Maryland and i t s  county r e s i d e n t i a l  s o l i d  was te  compo- 

s i t i o n s  a r e  shown i n  Table  4 ,  and we n o t e  some s i g n i f i c a n t  d i f f e r e n c e s  i n  

some c a t e g o r i e s .  

The composition of munic ipa l  s o l i d  was te  w i l l  change ove r  t h e  n e x t  few 

decades.  One e s t i m a t i o n  of t h i s  change i s  shown i n  Table  3 f o r  a  y e a r  

2000 scena r io .  P l a s t i c s  can b e  expected t o  rise markedly, s o  w i l l  paper ,  
- 

w h i l e  me ta l ,  g l a s s  and garbage w i l l  p robably  d e c l i n e .  

2.2 Modes of  Municipal  S o l i d  Waste C o l l e c t i o n  

There a r e  t h r e e  forms of  munic ipa l  s o l i d  was t e  c o l l e c t i o n  o p e r a t i n g  

arrangements  i n  Maryland 's  coun t i e s :  1 )  munic ipa l  c o l l e c t i o n  ( e i t h e r  u s ing  

municipal  employees o r  a  mun ic ipa l ly  c o n t r a c t e d  p r i v a t e  c o l l e c t o r ) ,  2 )  p r i v a t e  

c o l l e c t i o n  a t  r e s i d e n c e s ,  commercial e s t a b l i s h m e n t s  and i n s t i t u t i o n s  who o p t  f o r  

s e r v i c e  and 3 )  i n d i v i d u a l  t r a n s p o r t  of r e f u s e  by pe r sona l ,  b u s i n e s s  o r  i n s t i -  

t u t i o n a l  v e h i c l e s  t o  a  "green box'', l a n d f i l l  o r  t r a n s f e r  s t a t i o n .  V a r i a t i o n s  

i n  t h e  r a t e  of munic ipa l  s o i l d  was te  g e n e r a t i o n  i s  t hus  i n  some degree  depen- 

dan t  on v a r i a t i o n s  i n  c o l l e c t i o n  p r h c t i c e s .  A sample of c o u n t i e s  i s  d i s cus sed  

i n  t h i s  s e c t i o n  t o  show t h e  v a r i e t y  of  c o l l e c t i o n  procedures .  

Only i n  Bal t imore  C i t y  and Bal t imore  County i s  100 percent  of r e s i d e n t i a l  

r e f u s e  c o l l e c t e d  by c i t y / c o u n t y  employees o r  de s igna t ed  c o n t r a c t o r s .  Apart- 

ment complexes a r e  not included i n  t h e  r e s i d e n t i a l  c o l l e c t i o n s .  Commercial 

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

Anne Arundel County (1974) o f f e r s  a l l  of i t s  c i t i z e n s  a  s o l i d  was te  

c o l l e c t i o n  s e r v i c e  through v a r i o u s  c o l l e c t i o n  c o n t r a c t o r s .  However, no t  

a l l  c i t i z e n s  choose t o  p a r t i c i p a t e  i n  t he  s o l i d  was te  c o l l e c t i o n  s e r v i c e  

provided by t h e  County. The County 's  D i v i s i o n  of S o l i d  Waste is  ope ra t ed  a s  a  

u t i l i t y ,  t o t a l  funding f o r  t h e  s o l i d  was te  c o l l e c t i o n  and d i s p o s a l  i s  de r ived  

from u s e r  fees .  One block of  1 ,800  r e s i d e n t i a l  u n i t s  i n  t he  County c o n t r a c t e d  

i n  1974 with a  p r i v a t e  c o l l e c t o r  f o r  twice-weekly, backdoor s e r v i c e  a t  $10.00 

more pe r  yea r  than  t h e  twice-weekly, c u r b s i d e  County s e r v i c e .  The C i t y  o f  
28 

Annapol is  p rovides  r e f u s e  c o l l e c t i o n  a s  a  municipal  s e r v i c e .  

Twenty-seven out  of twenty-eight m u n i c i p a l i t i e s  i n  P r ince  George 's  

County (1976) provide munic ipa l  s o l i d  was t e  c o l l e c t i o n  f o r  100 pe rcen t  of 



Table  3 

NATIONAL MUNICIPAL SOLID WASTE COMPOSITIONS 
(Pe rcen t  by T o t a l '  Weight-) 

Jackson 22 

Category - E P A ~  O N C R R ~  .1970 2000 - . -  

Paper  39.6 43.0 38.0 55. 0 

Garbage 13.3 ( o t h e r )  20.0 6.0 

Glass 10.3 10.0 12.0 7.0 

P l a s t i c s  4.1 2.0 2.0 13.0 

Metals 9.9 9.0 10.0 5.0 

Yard Wastes 14.1 ( o t h e r )  12.0 12.0 

Rubber, Lea the r ,  
T e x t i l e s  4.3 5.  U 

Other 

Table 4 

STATE OF MARYLAND AND COUNTY RESIDENTIAL SOLID WASTE COMPOSITIONS 
(Percent  by T o t a l  Weight) 

state ofz3 c i ty  of24 Bal t imore 25 ~ a l  timore2 
Category  Maryland Bal t imore  Region County 

Paper  47.0-53.0 34.5 50.0 47.0 

Garbage 11.0-13.0 11.7 11.0 11.0 

Glass 8.0-16.0 19.9 10.0 13.0 

P l a s t i c s .  & Rubber 4.0-11.0 5.9 5.0 5.0 

Metals 8. 0 

Yard Wastes 6.0 

Wood 4.0 1.1 4.0 4.0 

T e x t i l e s  b Leather - 4.9 1.0 1. 0 

Other  

~ o w a r d ~ ~  
County 

66.9 



t h e i r  r e s i d e n t i a l  housing u n i t s  (and i n  some i n s t a n c e s  commercial housing 

u n i t s ) .  Nine of t h e s e  munic ipa l  s e r v i c e s  a r e  performed on a  c o n t r a c t  b a s i s  

w i t h  p r i v a t e  c o l l e c t o r s .  Beginning i n  1968 t h e  County government i n i t i a t e d  

County r e f u s e  c o l l e c t i o n  t o  c e r t a i n  developed a r e a s  i n  accordance w i t h  a  

suburban Areas Ordinance. The County r e f u s e  c o l l e c t i o n  is provided by con- 

t r a c t s  w i t h  p r i v a t e  r e f u s e  c o l l e c t i o n  c o n t r a c t o r s  who a r e  awarded t h e  con- 

t r a c t s  based on a  lowes t  r ea sonab le  b i d  b a s i s .  I n  1977 t h e  County had 52 

c o n t r a c t s  involv ing  21 p r i v a t e  r e f u s e  c o l l e c t i o n  c o n t r a c t o r s  t o  provide  r e f u s e  

c o l l e c t i o n  s e r v i c e s  t o  52,000 households.  Performance bonds must b e  posted on 

a l l  c o n t r a c t s .  The County's c o n t r a c t  a r e a  can  b e  expanded t o  i n c l u d e  addi-  

t i o n a l  a r e a s ,  i f ,  a t  a  p u b l i c  h e a r i n g  on a s p e c i f i c . a r e a l s  i n c l u s i o n ,  50 

pe rcen t  of t h e  homeowners r a t i f y  t h e  proposa l .  County r e s i d e n t s  remaining 

o u t s i d e  t h e  munic ipa l  o r  County c o n t r a c t  c o l l e c t i o n  a r e a s  e i t h e r  u s e  p r i v a t e  

c o n t r a c t o r s  ( t h e  m a j o r i t y  of commercial housing u n i t s  s o  doing)  o r  d e l i v e r  

t h e i r  own r e f u s e  t o  t h e  l a n d f i l l .  29 . 

Of t h e  twelve m u n i c i p a l i t i e s  i n  F r e d e r i c k  County (1976),  t h r e e  provide  

t h e i r  own munic ipa l  c o l l e c t i o n  f o r c e ,  and t h e  remaining n i n e  m u n i c i p a l i t i e s  

c o n t r a c t  w i t h  one of seven p r i v a t e  c o l l e c t o r s  o p e r a t i n g  i n  t h e  County. A s  of 

1976, t h e r e  were no c o n c r e t e  f i g u r e s  a s  t o  how much s o l i d  waste is c o l l e c t e d  

by t h e  i n d i v i d u a l  h a u l e r s  o r  how many homes and bus ines ses  have p r i v a t e  pickup 

s e r v i c e .  Approximately f i f t y  pe rcen t  of t h e  coun ty ' s  popu la t ion  has  p r i v a t e  

c o l l e c t i o n  s e r v i c e  a v a i l a b l e  t o  i t  on an i n d i v i d u a l  c o n t r a c t  b a s i s  a f t e r  

d i scoun t ing  those  served  by m u n i c i p a l i t i e s .  F ree l anc ing  by p r i v a t e  c o l l e c t o r s  

l e a d s  t o  r o u t e  d u p l i c a t i o n ,  a  common i n e f f i c i e n c y .  
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I n  1978, a l l  r e s i d e n t i a l  and commercial r e f u s e  c o l l e c t i o n  i n  Washington 

County was c a r r i e d  o u t  by p r i v a t e  c o n t r a c t  h a u l e r s ,  w i t h  t h e  excep t ion  

of t h e  Town of Hancock which u t i l i z e s  munic ipa l  employees. A l l  o t h e r  muni- 

c i p a l i t i e s  i n  t h e  county execute  c o n t r a c t s  w i t h  p r i v a t e  c o l l e c t o r s  and 

County non-municipal r e s i d e n t s  c o n t r a c t  on an  i n d i v i d u a l  b a s i s  w i t h  a  h a u l e r .  



The number of compe t i t i ve  c o n t r a c t  h a u l e r s  has  been reduced i n  t h e  p a s t  

s e v e r a l  y e a r s  because one h a u l e r  has  been a b l e  t o  dominate t h e  urban c o l l e c -  

t i o n s .  There a r e  t h r e e  "green box" l o c a t i o n s  i n  t h e  county ,  which were 

e s t a b l i s h e d  i n  1974 i n  c r i t i c a l  dumping a r e a s  t o  a c c e p t  r e s i d e n t i a l  r e f u s e  

from a r e a  i n h a b i t a n t s ,  p r ev ious ly  o f t e n  d i s c a r d e d  i n  i l l e g a l  roads ide  dumps. 
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Howard County (1978) p rov ides  a l l  r e s i d e n t i a l  u n i t s  w i t h i n  i t s  boundar ies  

tw ice  weekly c o l l e c t i o n  of r e s i d e n t i a l  s o l i d  waste .  These was tes  a r e  c o l l e c t -  

ed on a  t e n  zone b a s i s  by fou r  p r i v a t e  c o l l e c t o r s  under  c o n t r a c t ,  wi th  t h e  

County a t  a  f i x e d  f e e  r a t e  p e r  r e s i d e n t i a l  u n i t .  E i g h t  of t he  c o l l e c t i o n  zones 

r e f e r  t o  p h y s i c a l  a r e a s  and i n c l u d e  s i n g l e  o r  m u l t i p l e  family r e s idences .  The 

n i n t h  zone inc ludes  a l l  apar tment  u n i t s  and govemmenc o f f i c e  L u i l c l i l ~ ~ s  

th roughout  t h e  County, and t h e  t e n t h  zone encompasses a l l  t he  r e s i d e n e l a l  and 
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commercial b u i l d i n g s  a long  Main S t r e e t  i n  E l l i c o t t  C i t y .  

I n  Queen Anne's County (1974) t h r e e  of e i g h t  i nco rpo ra t ed  towns have 

made arrangements  w i th  p r i v a t e  h a u l e r s  f o r  t h e  c o l l e c t i o n  of r e f u s e .  The 

remaining towns have no such agreements ,  a l l owing  i n d i v i d u a l s  t o  make t h e i r  

own arrangements .  For t h e  p o r t i o n  of Queen Anne' s popu la t i on  no t  r e s i d i n g  i n  

t h e  towns, c o l l e c t i o n  s e r v i c e  is  accomplished e i t h e r  by p r i v a t e  c o n t r a c t o r s  o r  

on an  i n d i v i d u a l  in formal  b a s i s .  Because t h e r e  i s  no r equ i r ed  r e g i s t r a t i o n  

f'or p r i v a t e  h a u l e r s  ehe number of p r i v a t e  l l au l e i s  i s  unknown. P u r t h e m o r c ,  

c o l l e c t i o n  v e h i c l e s  a r e  no t  r equ i r ed  t o  meet any minimum l o c a l  s t anda rds  

r e l a t e d  t o  leakage ,  L i t t e r i n g  o r  veceor  concro l .  
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I n  S t .  Mary's County (1974) ,  on ly  t h e  m u n i c i p a l i t y  of  Leonardtown 

h a s  mun ic ipa l  c o l l e c t i o n ,  t h e  remainder of t he  County i s  handled by p r i v a t e  

h a u l e r s ,  except  f o r  t h e  Pa tuxent  R ive r  Naval A i r  S t a t i o n .  P r i v a t e  h a u l e r s ,  

p e r  County o rd inance ,  o b t a i n  a  l i c e n s e  f o r  $100 t o  use  t h e  County l a n d f i l l .  

There a r e  s i x  l i c e n s e d  p r i v a t e  h a u l e r s  and a l l  a p p a r e n t l y  a r e  unwi l l i ng  t o  

d i v u l g e  t h e i r  r o u t e s  and number of pickups. An e s t ima ted  60 pe rcen t  of t h e  

County 's  households  haul  t h e i r  own household was t e s  t o  t he  County l a n d f i l l .  
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C a r o l i n e  County (1975) p r e s e n t l y  o p e r a t e s  a  "green box" c o l l e c t i o n  

system u t i l i z i n g  39 c o l l e c t i o n  s i t e s .  Two p r i v a t e  h a u l e r s ,  under  c o n t r a c t  

w i t h  t h e  County, p rovide  t h e  equipment and t h e  s e r v i c e .  The purpose of t h e  

system i s  t o  provide  r e a d i l y  a c c e s s i b l e  l o c a t i o n s  f o r  r e s i d e n t s  t o  d e p o s i t  

t h e i r  r e f u s e .  Due t o  s e v e r a l  misuse and mon i to r ing  problems, t h e  number 



o f  c o l l e c t i o n  s i t es  w i l l ' b e  dropped t o  no more than  n ine ,  wi th  a l l  p a r t s  of 

t h e  County w i t h i n  f i v e  m i l e s  of a  s i t e  and 75 p e r c e n t  of the  popu la t i on  w i t h i n  

t h r e e  m i l e s  of a  sit.e. 
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Municipal s o l i d  was t e  p roces s ing  i n  ~ a r y l a n d ' s  c o u n t i e s  ranges  from 

t o t a l  s y s t e m a t i c  c o l l e c t i o n s  t o  a  haphazard v a r i e t y .  Most m u n i c i p a l i t i e s  

w i t h i n  t h e  S t a t e  provide  r e s i d e n t i a l  r e f u s e  c o l l e c t i o n  e i t h e r  by t h e i r  own 

employees o r  through a  c o n t r a c t  w i th  a  p r i v a t e  h a u l e r .  For t h e  most p a r t ,  

w i t h  t h e  excep t ion  of Anne Arundel,  Bal t imore C i t y ,  Ba l t imore ,  Howard, Montgo- 

mery and P r i n c e  ~ e o r g e ' s  Count ies ,  t h e  r u r a l  o r  un incorpora ted  r e s i d e n t s  a r e  

l e f t  t o  fend f o r  themselves  wi th  r ega rd  t o  r e f u s e  c o l l e c t i o n .  C o l l e c t i o n  

c o s t s  can  be p laced  i n  a  county t a x  r a t e  on a s s e s s e d  v a l u a t i o n ,  p laced  a s  a  

s e p a r a t e  charge on a  m u n i c i p a l i t y ' s  sewer and w a t e r  b i l l ,  o r  s e n t  a s  a  sepa- 

r a t e  b i l l  t o  a  r e s i d e n t ' s  domic i l e  on a  monthly,  q u a r t e r l y  o r  y e a r l y  b a s i s .  

R e s i d e n t i a l  c o l l e c t i o n  can range i n  p r i c e  from $30 t o  $100 a  yea r  depending on 

whether  t h e  c o l l e c t i o n  is  c u r b s i d e ,  backyard and once or  more t imes a  week, a s  

w e l l  a s  a  v a r i e t y  o f  o t h e r  d i f f e r e n c e s  i n  p r i v a t e  h a u l e r ' s  c o s t s .  

Each county ,  under  s t a t u t o r y  a u t h o r i t y  of  t h e  S t a t e  of Maryland ( S e c t i o n  

SV, A r t i c l e  25) pos se s se s  t h e  r i g h t  t o  c o l l e c t  o r  have c o l l e c t e d  a l l  res iden-  

t i a l  r e f u s e  w i t h i n  i t s  boundaries .  Apparen t ly ,  few c o u n t i e s  wish t o  e x e r c i s e  

t h a t  r i g h t .  

2.3 P r e s e n t  and Long-Term Municipal  S o l i d  Waste Disposa l  Methods 

I n  1966-1967 Maryland s t i l l  had 127 burn ing  dumps. Now t h e r e  a r e  5 ,  and 
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t hose  w i l l  d i s appea r  i n  a  few years .  The l o s s  of burning dumps has  meant 

a  tremendous i n c r e a s e  i n  t h e  s o l i d  was t e  volume which has  t o  be l a n d f i l l e d ,  

s i n c e  a  t on  of compacted r e f u s e  r e q u i r e d  3.3 c u b i c  ya rds  of space and cover  

m a t e r i a l ,  whi le  when burned i t  y i e l d s  a  h a l f  cub ic  ya rd  of r e s i d u a l .  Closing 

of  apar tment ,  commercial ,  i n d u s t r i a l  and munic ipa l /county  i n c i n e r a t o r s  i n  many 

c o u n t i e s  has  a l s o  i nc reased  t h e  volume of r e f u s e ,  a s  has t h e  c l o s i n g  of 

i l l e g a l  dumps. I n  o rde r  t o  d i spose  of 50,000 tons  of munic ipa l  s o l i d  was t e ,  

compacted t o  1 ,200 l b s / c u b i c  yard (compaction by heavy equipment can range 

from 800 t o  1400 l b s / c u b i c  ya rd )  i n  t h e  p re sc r ibed  s a n i t a r y  l a n d f i l l  method 

w i t h  a  25 pe rcen t  cover  a l lowance,  a  requirement  of 13  a c r e s ,  6.5 a c r e s  o r  4.3 

a c r e s  would be necessary  i f  t h e  l a n d f i l l  had a  depth  of 10 f e e t ,  20 f e e t ,  and 

30 f e e t  r e s p e c t i v e l y .  
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While some p rev ious  burn ing  dumps and open dumps have become s a n i t a r y  

l a n d f i l l s ,  many have been c losed .  By 1980 t h e r e  w i l l  be l e s s  than 50 county/  

mun ic ipa l  and a  h a l f  dozen p r i v a t e  s a n i t a r y  l a n d f i l l s  i n  t h e  S t a t e  of Mary- 

land .  A few prev ious  dumps w i l l  become l o c a t i o n s  f o r  g reen  boxes,  t o  make 

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

o r d e r  t o  lower h a u l  c o s t s  t o  fewer l a n d f i l l s .  O v e r a l l ,  r e f u s e  i s  be ing  

funne led  t o  one o r  two l a n d f i l l s  p e r  county ,  o r ,  i n  more r u r a l  c o u n t i e s  

upwards of  t h r e e  o r  four .  

A s  o l d  s a n i t a r y  l a n d f i l l s  f i l l  up f a s t e r ,  m u n i c i p a l i t i e s / c o u n t i e s  w i l l  

have t o  s ea rch  f o r  new s i t e s .  S e l e c t i n g  new l a n d f i l l  s i t e s  i s  becoming e v e r  

more d i f f i c u l t  a s  envi ronmenta l ly  s e n s i t i v e  land a r e a s  a r e  d e l e t e d  from 

s i t i n g  c o n s i d e r a t i o n .  These i nc lude  wet lands  , f l o o d p l a i n s ,  permafros t  l ands ,  

c r i t i c a l  t e r r e s t r i a l  h a b i t a t s ,  s o l e  sou rce  a q u i f e r  recharge  a r e a s ,  h igh  water  

t a b l e  l a n d s ,  and a r e a s  of o t h e r  c o n f l i c t i n g  ( zon ing )  l and  use.  S t a t e  laws, 

such a s  t h e  one which p r o h i b i t s  l a n d f i l l s  from being s i t u a t e d  w i t h i n  a  h a l f  

m i l e  of a  h o s p i t a l  (changed from one m i l e  when it was r e a l i z e d  t h a t  a l l  of  

Bal t imore  C i t y  was encompassed i n  t h e  e x c l u s i o n  a r e a ) ,  e l i m i n a t e  a d d i t i o n a l  

a r e a s .  The p a s s i o n a t e ,  voca l  o p p o s i t i o n  of l o c a l  c i t i z e n s  i n  a r e a s  where a  

p o t e n t i a l  l a n d f i l l  may be s i t e d  r a i s e s  t he  i s s u e s  of water  p o l l u t i o n ,  t r u c k  

t r a t t i c ,  odo r s ,  r o d e n t s  and o t h e r  v e c t o r s ,  b a c t e r i a ,  n o i s e  and d e c l i n i n g  

p r o p e r t y  va lues .  Included i n  l o c a l  o p p o s i t i o n  t a c t i c s  a r e  law s u i t s ,  p e t i -  

t i o n s ,  p o l i t i c a l  p r e s s u r e s ,  demonstrat  i o n s ,  pub l i c  h e a r i n g s ,  t es t imony and 

media campaigns. Montgomery County i s  spending approximately two m i l l i o n  

d o l l a r s  t o  s i t e  and p rov ide  backup environmental  d a t a  f o r  a  new l a n d f i l l .  

Howard County wi th  t h e  Alpha Ridge t r a c t  and Bal t imore  County with t h e  nor th-  

wes t e rn  t r a n s f e r  s t a t i o n  a r e  engaged i n  s i t i n g  c o n t r o v e r s i e s .  While t h e  use 

of  c i t i z e n  s i t i n g  pane l s  may a s s i s t  i n  t he  s i t i n g  p r o c e s s ,  they a r e  not  a  

panacea f o r  s i t i n g  c o n t r o v e r s i e s .  

Cos ts  f o r  o p e r a t i n g  a s a n i t a r y  l a n d f i l l  con t inue  t o  r i s e ,  n n t  nn1.y a s  

a  consequence of i n f l a t i o n ,  b u t  a s  a  r e s u l t  of i n c r e a s i n g  s t a t e  and f e d e r a l  

laws and r e g u l a t i o n s .  I n  Maryland s a n i t a r y  l a n d f i l l  o p e r a t i n g  expenses  a r e  

o f t e n  pa id  f o r  by m u n i c i p a l i t i e s / c o u n t i e s  o u t  of t h e i r  g e n e r a l  funds.  Some 

revenue i s  gene ra t ed  by a  s a n i t a r y  l a n d f i l l  through t i p p i n g  f e e s  and pe rmi t s ,  

b u t  few f a c i l i t i e s  pay t h e i r  own way. Howard County 's  1976-1977 ( f i s c a l  y e a r )  



s o l i d  was t e  d i s p o s a l  c o s t s  ( a d m i n i s t r a t i v e  and t e c h n i c a l )  were $678,605. 
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Revenues from pe rmi t s  and d i s p o s a l  charges  were $206,342. Washington 

County' s o p e r a t i n g  budget f o r  f i s c a l  y e a r  1977-1978, f o r  i t s  t h r e e  l a n d f i l l s  , 
i s  e s t ima ted  t o  be $419,311. S ince  a l l  i n d i v i d u a l s  and p r i v a t e  h a u l e r s  use  

t h e  l a n d f i l l s  f r e e ,  t h e  only revenue der ived  i s  from t h e  l a n d f i l l  c a r e t a k e r ' s  

e f f o r t s  a t  r e c y c l i n g  (no  f i g u r e s  a v a i l a b l e )  .39 St .  Mary' s County had a  

l a n d f i l l  ope ra t ions  budget of $55,443, which i n  1972-73 jumped t o  $96,786, 

funded by g e n e r a l  funds wi th  revenue coming only from a  h a l f  dozen $100 

p r i v a t e  c o l l e c t o r  l a n d f i l l  u s e r  permits.40 Anne Arundel County i n  1974 

e s t a b l i s h e d  a  d i s p o s a l  charge f o r  commercial h a u l e r s  only a t  i t s  County 

l a n d f i l l s  of $4.00 p e r  t on  a t  f a c i l i t i e s  with s c a l e s ,  and $1.00 per  cub ic  yard 

a t ' f a c i l i t i e s  wi thout  s ca l e s .  This  has s i n c e  increased  t o  $5.00 per  ton  a t  

a l l  s i t e s  r a i s i n g  $110,200 i n  1974 f i s c a l  year .  41 i n  t h e  case  of the  

m u n i c i p a l i t y  of  Rosemont (1975 popula t ion  269) i n  F r e d e r i c k  County, a  payment 

of  $1000 a  yea r  is made t o  t h e  m u n i c i p a l i t y  of  Brunswick f o r  t h e  use  of t h a t  

m u n i c i p a l i t y ' s  l a n d f i l l .  The munic ipa l ly  c o n t r a c t e d  p r i v a t e  c o l l e c t o r  then  

charges  $.75 pe r  weekly pickup per  household t o  reimburse the  m u n i c i p a l i t y  of 
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Rosemont. Only i n  Anne Arundel,  which has made s o l i d  was te  c o l l e c t i o n  and 

d i s p o s a l  a  u t i l i t y ,  i s  municipal  s o l i d  waste  d i s p o s a l  paying i t s  way. Whether 

t h e r e  a r e  l i c e n s e  f e e s ,  permi ts ,  o r  t i p p i n g  f e e s ,  some of which run a s  high a s  

$16 a  t on ,  most municipal  s o l i d  waste  d i s p o s a l  expenses a r e  budgeted a g a i n s t  

g e n e r a l  p u b l i c  works, s a n i t a t i o n ,  o r  highway department  funds. 

A s  t h e  c o s t  of l a n d f i l l  q p e r a t i o n  con t inues  t o  i n c r e a s e ,  many l a n d f i l l  

owners a r e  r a i s i n g  f e e s  i n  o rde r  t o  a c q u i r e  compactors,  shredders  and b a l e r s  

w i t h  which t o  decrease  r e f u s e  cubic  yard space  usage. S t r e t c h i n g  e x i s t i n g  

l a n d f i l l  space  a t  even h i g h e r  c o s t s  now appears  much more d e s i r a b l e  t o  many 

m u n i c i p a l i t i e s / c o u n t i e s  than  going through t h e  process  of acqu i r ing  and 

developing new l a n d f i l l s .  I n  some in s t ances  many of  t he  o l d e r ,  sma l l  land- 

f i l l s  may be c losed  and turned  i n t o  t r a n s f e r  s t a t i o n s  suppor t ing  the  l a r g e ,  

e f f i c i e n t  l a n d f i l l s .  

The number of p r i v a t e  l a n d f i l l s ,  m i l i t a r y  and i n d u s t r i a l  no t  i nc luded ,  

i s  d e c l i n i n g  a s  a c q u i s i t i o n ,  development and o p e r a t i o n  c o s t s  i nc rease .  Under 

t h e  new Resource Conservat ion and Recovery A c t ' s  s t r i n g e n t  r e g u l a t i o n s  t h e r e  

w i l l  be a  l e s sen ing  of mo t iva t ion  by p r i v a t e  en t r ep reneur s  t o  open l a n d f i l l s .  



S t i l l ,  i f  a  deve lope r  can a c q u i r e  land f o r  p o t e n t i a l  l a n d f i l l  whi'ch i s  i n  

compliance w i t h  l o c a l  zoning and h e a l t h  laws, and ga in  i n c l u s i o n  i n  a  county 

s o l i d  was t e  p lan  and the reby  e a r n  a  l a n d f i l l  pe rmi t ,  d e s p i t e  o p p o s i t i o n  from 

county  counci l s . ,  committees and l o c a l  groups,  he  can o p e r a t e  a  l a n d f i l l  

p r o f i t a b l y .  P r i v a t e  l a n d f i l l s  e x i s t ,  a t  p r e s e n t ,  on ly  i n  Bal t imore  C i t y ,  

Ba l t imore  County, Anne Arundel County, Har ford  County, and Kent County. 

2.4 Municipal  S o l i d  Waste Regula t ions  and Ordinances 

The enactment of  most l o c a l ,  s t a t e  and f e d e r a l  r e g u l a t i o n s  concern ing  

d i s p o s a l  p r a c t i c e s  f o r  munic ipa l  s o l i d  w a s t e ' h a s  occur red  over  l i t t l e  more 

. t h a n  a  decade. There w i l l  be a  c o n t i n u a t i o n  of t h i s  t r end  over  t h e  next  few 

y e a r s  a s  d i s p o s a l ,  economic and envirommental i s s u e s  a r e  advanced w i t h  g r e a t e r  

. f requency  by t h e  pub l i c .  Municipal  s o l i d  was t e  c o l l e c t i o n  has  no t  been t h e  

focus  of  many r e g u l a t i o n s .  

The Maryland Department of  Hea l th  and Mental Hygiene r e g u l a t e s  a i r  

p o l l u t i o n  and g e n e r a l l y  p r o h i b i t s  open burn ing ,  excep t  f o r  household t r a s h ,  

where no p r o v i s i o n  i s  made. f o r  p u b l i c  c o l l e c t i o n  of r e f u s e .  The Div i s ion  of 

S o l i d  Wastes ( w i t h i n  t h i s  ~ e p a r t m e n t )  ha s  i s sued  i n s t r u c t i o n s  f o r  p rocedures  

f o r  app rova l  of s a n i t a r y  l a n d f i l l s  which apply t o  c o u n t i e s ,  m u n i c i p a l i t i e s ,  

f i rms  and i n d i v i d u a l s  who d e s i r e  t o  o p e r a t e  l a n d f i l l s .  

County r e g u l a t i o n s  and o rd inances  v a r y  tremendously among t h e  24 p o l i t i -  

c a l  u n i t s .  Some c o u n t i e s ,  such as  F r e d e r i c k ,  have no r e g u l a t i o n s  p e r t a i n i n g  

t o  on - s i t e  s t o r a g e  of s o l i d  was t e ,  s u p e r v i s i o n  of t h e  work, performance of 

p r i v a t e  r e f u s e  c o l l e c t o r s  o r  t h e  e s t ab l i shmen t  of new s o l i d  was te  d i s p o s a l  

systems and f a c i l i t i e s .  Other  c o u n t i e s ,  such as  P r i n c e  George ' s  County, have 

e n a c t e d  so ' l i d  was te  ord inances  and r e g u l a t i o n s  t o  c o n t r o l  and r e g u l g t e  t he  

c o i i e c t i o n ,  t r a n s p o r t ,  and d i s p o s a l  of s o l i d  was t e s  w i t h i n  t h e i r  coun t i e s .  A 

few c o u n t i e s ,  such as  C a r o l i n e  County, have enac t ed  s o l i d  was te  ord inances  i n  

r e sponse  t o  s p e c i f i c  problems such a s  i l l e g a l  dumping, unauthor ized  use  of 

t r a s h  c o l l e c t i o n  f a c i l i t i e s  and messy cond ' i t ions  around "green boxes". 

Seve ra l  c o u n t i e s  p r o h i b i t  t he  t r a n s p o r t  of r e f u s e  from ne ighbor ing  

o r  a d j a c e n t  m u n i c i p a l i t i e s  o r  c o u n t i e s  t o  any county d i s p o s a l  f a c i l i t i e s .  

T h i s  i s  extremely hard t o  p o l i c e ,  a s  long a s  p r i v a t e  r e f u s e  hau l ing  v e h i c l e s  

have t h e  a p p r o p r i a t e  county i d e n t i f i c a t i o n ,  and t h e  c a r e t a k e r  cannot be 

c e r t a i n  t h a t  t he  r e f u s e  was c o l l e c t e d  a c r o s s  t h e  county l i n e .  



Counties  do have t h e  a u t h o r i t y  t o  have - a l l  r e s i d e n t i a l  r e f u s e  c o l l e c t e d ,  

e i t h e r  by county employees, m u n i c i p a l i t i e s  o r  by c o n t r a c t  h a u l e r s .  I f  the  

county does the  c o l l e c t i o n  i t  can determine t h e  r e f u s e  d e s t i n a t i o n ,  whi le  i t  

would have no r e a l  c o n t r o l  over  mun ic ipa l ly  c o l l e c t e d  r e fuse .  P r i v a t e  r e f u s e  

h a u l e r s  could  be g iven  t h e  oppor tun i ty  t o  bid f o r  c o l l e c t i o n  c o n t r a c t s  .g iven  

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

Commercial r e f u s e ,  a t  t h i s  p o i n t ,  cannot  be r e g u l a t e d ,  f o r  c o u n t i e s  cannot  

a u t h o r i z e  c o l l e c t i o n  and cannot de te rmine  d i s p o s a l  l o c a t i o n  on a  r e g u l a r  

bas  is. 

Each county has  zoning ordinances.  The e f f e c t  of zoning r u l e s  on t h e  

s i t i n g  of government-owned and privately-owned s a n i t a r y  landf  i l l s  v a r i e s  

s t r o n g l y  among t h e  coun t i e s .  J u s t  t h e  n a t u r e  of a  coun ty ' s  l and  u s e  and 

degree of uban iza t ion  can cause t he  number of p o t e n t i a l  l a n d f i l l  s i t e s  t o  vary 

amongst coun t i e s .  S i t e s  a r e  e s p e c i a l l y  s c a r c e  i n  h e a v i l y  urbanized Bal t imore  

C i t y  and Montgomery County, while  i n  Washington County, where 47 percent  of 

t h e  land a r e a  i s  zoned a g r i c u l t u r a l  (which a l lows  l a n d f i l l  o p e r a t i o n s  as  ' an  

excep t ion ,  s u b j e c t  t o  p u b l i c  h e a r i n g s ) ,  t hey  a r e  p l e n t i f u l .  However, a r e a s  

which may be  zoned t o  a l low l a n d f i l l s ,  may a c t u a l l y  be  i n f e a s i b l e  f o r  land- 

f i l l s  due t o  g e o l o g i c a l  and topograph ica l  f e a t u r e s ,  a long  w i t h  inadequate  road 

networks and exces s ive  haul ing .  Anne Arundel County r e c e n t l y  unsucces s fu l ly  

t r i e d  t o  zone out  p r i v a t e  l a n d f i l l s  by f i r s t  a l lowing  .them only  i n  i n d u s t r i -  

a l l y .  zoned a r e a s ,  t hen  removing p r i v a t e  l a n d f i l l s  from t h e  p e r m i s s i b l e  c a t e -  . 

gory t o t a l l y .  

Loca t ions  zoned f o r  l a n d f i l l ,  t r a n s f e r  s t a t i o n . a n d  r e sou rce  recovery 

u ~ e . 6 ,  when they  do e x i s t ,  a r e  n n t  always t h e  most economical s i t e s .  While 

economical ly  p r e f e r a b l e  l o c a t i o n s  a r e  t hose  c l o s e s t  t o  populated urban a r e a s  

where most of t h e  r e f u s e  i s  gene ra t ed ,  p u b l i c l y  accep tab l e  s i t e s  a r e  u s u a l l y  

those  t h a t  a r e  f a r t h e s t  from any r e s i d e n t i a l  a r e a s .  
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CHAPTER I11 

GENERIC SOCIAL.AND LEGAL CONSTRAINTS TO RDF PRODUCTION 

3.0 I n t r o d u c t i o n  

Many previous  r e sea rch  papers1 have addressed t h e  i s s u e s  which a r e  

commonly r e f e r r e d  t o  a s  the  " i n s t i t u t i o n a l  b a r r i e r s "  t o  RDF product ion ,  and a  

d i s c u s s i o n  of t hese  i s s u e s  he re  would be of l i t t l e  a d d i t i o n a l  value.  Answers 

t o  ques t ions  of f i nanc ing ,  market ing recovered r e sou rces ,  s e l e c t i n g  a  system 

des ign  and o t h e r  i s s u e s  a r e  t o  be found i n  t he  e x i s t i n g  l i t e r a t u r e  on re fuse-  

de r ived  f u e l s ,  o r  from t h e  s e v e r a l  n a t i o n a l  o r g a n i z a t i o n s  which r e g u l a r l y  d e a l  

w i th  these  top ic s .  
2 

There a r e  two i s s u e s  which have been v i r t u a l l y  ignored by previous  re-  

s e a r c h e r s ,  however, and t h e s e  a r e  the  ques t ions  t h a t  can be r e f e r r e d  t o  a s  t he  

s o c i a l  and l e g a l  c o n s t r a i n t s  t o  RDF product ion .  Both of these  i s s u e s  a r e  

d i scussed  i n  t h i s  chap te r .  

3.1 S o c i a l  C o n s t r a i n t s  

S o c i a l  c o n s t r a i n t  i s s u e s  a r e  o f t e n  overlooked by p lanners  u n t i l  it i s  too  

l a t e .  Yet t h e  i s s u e s  a r e  viewed a s  v i t a l l y  important  by c i t i z e n  groups and 

t h e  gene ra l  p u b l i c  i n  a r e a s  where RDF f a c i l i t i e s  a r e  t o  be s i t e d .  These con- 

ce rns  inc lude :  t r u c k  t r a f f i c ;  n o i s e  from o p e r a t i o n s ;  r a t s ,  vermin and d i s e a s e ;  

dus t .  and odors;  and u n s i g h t l y  appearance of f a c i l i t i e s .  

Each of t hese  i s s u e s  i s  addressed i n  t h i s  s e c t i o n .  On the  b a s i s  of in- 

format ion  provided by t h e  ope ra to r s  of e x i s t i n g  RDF f a c i l i t i e s  throughout t he  
3  

country suggestions are made f o r  d e a l i n g  w i t h  these  problems a t  new RDF in-  

s t a l l a t i o n s  i n  Maryland and elsewhere. I n  g e n e r a l ,  i t  is  important t h a t  s o c i a l  

ques t ions  be addressed a t  t h e  e a r l i e s t  p o s s i b l e  oppor tun i ty  i n  t he  planning 

p roces s ,  s i n c e  many of t he  problems d i scussed  h e r e  can be avoided i f  s imple,  

e a r l y  e f f o r t s  toward ame l io ra t ion  a r e  undertaken by t h e  ope ra to r s  of a  f a c i l i t y .  

Truck T r a f f i c :  The f i r s t  of t he  s o c i a l  c o n s t r a i n t s  r e l a t e s  t o  t ruck  t r a f f i c ,  

i nc lud ing  t h e s e  problems: 

. Inc reased  t r a f f i c  conges t ion  on r e s i d e n t i a l  roadways 

. Inc reased  danger t o  p e d e s t r i a n s  and c h i l d r e n  



. S p i l l a g e  from c o l l e c t i o n  v e h i c l e s  

. Noise and odors  from o p e r a t i o n s  

S o l i d  was te  p l anne r s  ag ree  t h a t  t r uck  o p e r a t i o n s ,  and t h e  p o s s i b l e  harm- 

f u l  e f f e c t s  a s s o c i a t e d  w i t h  t hose  ope ra t  i o n s ,  a r e  r e s i s t e d  more v igo rous ly  by 

l o c a l  r e s i d e n t s  t han  any o t h e r  a s p e c t  of garbage handl ing .  The s i t i n g  of  RDF 

t r a n s f e r  s t a t i o n s  i n  o r  n e a r  r e s i d e n t i a l  neighborhoods i s  o f t e n  an e s s e n t i a l  

l i n k  i n  a c q u i r i n g  s u f f i c i e n t  low c o s t  munic ipa l  s o l i d  was te  t o  make a  c e n t r a l  

r e s o u r c e  recovery  p l a n t  economical.  But t r a n s f e r  s t a t i o n s  a l s o  b r i n g  inc reased  

t r a f f i c ,  a s  s t anda rd  garbage t r u c k s  and pr iva te /commerc ia l  v e h i c l e s  d e l i v e r  

t h e i r  . loads t o  t h e  f a c i l i t y  and l a r g e  t r a i l e r  t r u c k s  c a r r y  compacted r e f u s e  

from t h e  s t a t i o n  t o  t h e  p roces s ing  p l a n t .  

I n  a  gu ide  t o  l o c a l  p l a n n e r s ,  EPA recogn izes  t h e  d i f f i c u l t y  of  s i t i n g  

t r a n s f e r  s t a t i o n s :  

The major  d i sadvantage  of s e t t i n g  up a  t r a n s f e r  s t a t i o n  i s  
t h o  problem of  pub l i c  oppos i t ion . .  .whi le  many people  w i l l  
r ecognize  t h e  need f o r  a f a c i  i t y ,  ve ry  few w i l l  a l low i t  
t o  be b u i l t  n e a r  t h e i r  homes. 

4 

Res iden t s  f e a r ,  i n  p a r t i c u l a r ,  t h e  road conges t ion ,  danger  t o  p e d e s t r i a n s ,  and 

n o i s e  and odors  t h a t  may be a s s o c i a t e d  w i t h  t ruck  o p e r a t i o n s .  I n  o r d e r  t o  

s i t e  neces sa ry  RDF f a c i l i t i e s ,  o f f i c i a l s  need t o  t ake  a l l  a v a i l a b l e  s t e p s  t o  

overcome c i t i z e n  f e a r s  and t o  reduce t h e  impact of r e f u s e  t r a n s p o r t  on l o c a l  

communities. Experience a t  e x i s t i n g  f a c i l i t i e s  is  encouraging i n  t h i s  a rea .  

Ope ra to r s  have l ea rned  t h a t ,  through c a r e f u l  p l ann ing ,  t r u c k  t r a f f i c  need n o t  

become a  nu isance  f o r  r e s i d e n t s .  And they have i d e n t i f i e d  s p e c i f i c  s t e p s  which 

can be t aken  t o  reduce t h e  l i k e l i h o o d  of c i t i z e n  oppos i t i on .  

The f i r s t  and most impor tan t  s t e p  is siting. New RDF f a c i l i t i e s  and t h e i r  

a s s o c i a t e d  t r a n s f e r  s t a t i o n s  should be p laced  a s  n e a r  t o  major a r t e r i a l  road- 

ways a s  p o s s i b l e .  Di rec t -access  ramps should r o u t e  t r u c k s  qu i ck ly  on and o f f  

t h e  highway s o  t h a t  t r a v e l  through l o c a l  s t r e e t s  becomes unnecessary.  Resi-  

d e n t i a l  garbage c o l l e c t o r s ,  a f t e r  making t h e i r  rounds o r  f i l l i n g  t h e i r  t r u c k ,  

should  d r i v e  t o  t h e  n e a r e s t  f a c i l i t y  by highway, a c t u a l l y  reduc ing  conges t ion  

on l o c a l  s t r e e t s .  Using t h e s e  p r i n c i p l e s  a s  g u i d e l i n e s ,  t h e  Connec t icu t  Re- 

sou rce  Recovery A u t h o r i t y  has  planned and c o n s t r u c t e d  s i x  t r a n s f e r  s t a t i o n s  

i n  i t s  s t a t e w i d e  c o l l e c t i o n  network. Char les  Kurker ,  D i r e c t o r  of S o l i d  Waste 



Management Programs f o r  t h e  s t a t e ,  r e p o r t s  t h a t  c i t i z e n  r e s i s t a n c e  t o  t h e  

f a c i l i t i e s  has  been minimized a s  a  r e s u l t .  
5 

A second and compatible  s i t i n g  procedure  f o r  RDF f a c i l i t i e s  used by some 

o p e r a t o r s  i s  t o  s i t e  new i n s t a l l a t i o n s  on e x i s t i n g  p u b l i c  works lands .  I n  

some c a s e s ,  modern iza t ion  and improvement of t h e  e x i s t i n g  p h y s i c a l  p l a n t  w i l l  

be neces sa ry  and should be g ree t ed  w i t h  f avo rab l e  p u b l i c  response.  E x i s t i n g  

p u b l i c  works lands  a r e  l i k e l y  t o  be s i t e d  n e a r  major roadways and t h e r e f o r e  

u s u a l l y  w i l l  no t  r e q u i r e  c o s t l y  ramp c o n s t r u c t i o n  f o r  t r ucks .  Area r e s i d e n t s ,  

a l r e a d y  accustomed t o  r e f u s e  or  o t h e r  o p e r a t i o n s  a t  t h e  s i t e ,  w i l l  normally 

no t  o b j e c t  t o  t he  c o n s t r u c t i o n  of needed r e sou rce  recovery f a c i l i t i e s .  

The environmental  deg rada t ion  a s s o c i a t e d  w i t h  t ruck  t r a f f i c - - i n  t h e  form 

of v i s u a l ,  n o i s e  and a i r  p o l l u t i o n ;  odors ;  and s p i l l a g e  du r ing  c o l l e c t i o n - - i s  

a  s e t  of problems which must be so lved  through improvement i n  technology and 

ope ra t i ons .  A t  t h e  o u t s e t  it should be noted t h a t  most l o c a l  p a t t e r n s  of gar-  

bage c o l l e c t i o n  a r e  u n l i k e l y  t o  change a s  a  r e s u l t  of RDF p roduc t ion ,  and en- 

v i ronmenta l  problems a s s o c i a t e d  w i t h  t ruck  t r a n s p o r t  w i l l  remain a s  they were 

p r i o r  t o  r e sou rce  recovery w i th in  t h e  l o c a l  community. Those same problems 

w i l l  t end  t o  be more s eve re  nea r  t r a n s f e r  s t a t i o n s  and p roces s ing  f a c i l i t i e s - -  

t h e  s i t e s  a t  which l a r g e  numbers of t r u c k s  must congrega te  du r ing  des igna t ed  

pe r iods  of t he  day. 

A t  Saugus, Massachuse t t s ,  where t h e  n a t i o n ' s  most s u c c e s s f u l  wa te rwa l l  

i n c i n e r a t i o n  p r o j e c t  is now i n  f u l l - s c a l e  p roduc t ion ,  o p e r a t o r  Bob F o s t e r  s a i d  

t h a t  t h e  problem of t ruck  o p e r a t i o n s  has  l a r g e l y  so lved  i t s e l f  by " f o s t e r i n g  

b e t t e r  equipment on the  p a r t  of t h e  opirator. '16 Communities s e r v i c e d  by 

Saugus have purchased new garbage c o l l e c t i o n  v e h i c l e s  which tend t o  be q u i e t e r  

and c l e a n e r  t han  the  models they r ep l aced .  

A l l  of t h e  o p e r a t o r s  con tac t ed  r epo r t ed  t h a t  s p i l l a g e  from t r u c k s  i s  no 

longe r  a  s e r i o u s  problem. The l a r g e  t r a i l e r s  which c a r r y  compacted r e f u s e  

from t r a n s f e r  p o i n t s  t o  t h e  a s s o c i a t e d  p roces s ing  p l a n t  a r e  f u l l y  enc losed  and 

t i g h t l y  s e a l e d ,  making s p i l l a g e  v i r t u a l l y  impossible .  Local waste  c o l l e c t i o n  

t r u c k s  may l o s e  a  few sh reds  of r e f u s e  on t h e  way t o  a  t r a n s f e r  s t a t i o n ,  b u t  

a r e  designed t o  be c l e a n  when p rope r ly  opera ted .  S a n i t a t i o n  workers must be 

supe rv i sed  and d i r e c t e d  t o  c a r e f u l l y  i n s p e c t  a l l  p o i n t s  a t  which the  t ruck  

s t o p s  i n  o r d e r  t o  a s s u r e  t h a t  r e f u s e  i s  not  l e f t  behind on s t r e e t s  o r  s idewalks.  



I n  many c a s e s  t he  c o n s t r u c t i o n  of a  new RDF f a c i l i t y  which inc ludes  t r ans -  

f e r  s t a t i o n s  and p roces s ing  o p e r a t i o n s  w i l l  g r e a t l y  i n c r e a s e  t ruck  t r a f f i c  i n  

an  e n t i r e  reg ion .  The pos , s ib le  a i r  p o l l u t i o n  impacts a s s o c i a t e d  w i t h  t h i s  in- 

c r e a s e d  t r a f f i c  deserve  t h e  e a r l y  a t t e n t i o n  of p l anne r s  and c o n t r o l  a u t h o r i t i e s .  

Noise From Opera t ions :  The second of t h e  s o c i a l  c o n s t r a i n t s  r e l a t e s  t o  n o i s e  

from t h e  o p e r a t i o n s ,  i n c l u d i n g  t h e s e  problems: 

. Noise from c o l i e c t i o n  and hand l ing  i s  o b j e c t i o n a b l e  

. Noise from sh redde r s  and o t h e r  o p e r a t i o n s  r e q u i r e s  c o n t r o l  

. s i t i n g  t o  reduce n o i s e  impact 

Sound i s o l a t i o n  and b a r r i e r s  

The c o l l e c t i o n ,  compacting, shredding  and p roces s ing  of munic ipa l  s o l i d  

was t e  is  a noisy bus iness .  Complaints from c i t i z e n s  r ega rd ing  waste  process ing  

a r e  more l i k e l y  t o  c e n t e r  on no i sy  v e h i c l e s  and p l a n t s  than  any o t h e r  opera- 

t i o n a l  aspect--perhaps because r e f u s e  c o l l e c t i o n  must occur i n  t h e i r  immediate 

neighborhood and o f t e n  begins i n  t h e  e a r l y  hours  of t he  morning. It i s  a  mis- 

t a k e  t o  assume t h a t  t h e  no i se  p o l l u t i o n  a s s o c i a t e d  w i t h  r e sou rce  recovery must 

be accepted  wi thou t  hope of improvement, however. The o p e r a t o r s  i n d i c a t e d  

t h a t  advances a r e  being made i n  n o i s e  suppres s ion  a t  a l l  new RDF f a c i l i t i e s .  

A s  no ted  i n  t h e  preceding  s e c t i o n ,  advances i n  v e h i c l e  des ign  have reduced 

t h e  n o i s e  produced by garbage t r u c k s  t o  a  p o i n t  a t  which most r e s i d e n t s  no 

l o n g e r  f i n d  i t  ob jec t ionab le .  The no i se  of c o l l e c t i o n  can be f u r t h e r  reduced 

by r o u t i n g  t r u c k s  on major  roadways whenever p o s s i b l e ,  by des ign ing  c o l l e c t i o n  

runs  i n  such a  way t h a t  t r u c k s  need no t  climb very s t e e p  grades  ( t r u c k  engines 

a r e  n o i s i e s t  i n  low g e a r ) ,  and by d i scourag ing  t h e  use  of meta l  garbage cans. 

I n  any e v e n t ,  t h e  n o i s e  o t  c o l l e c t i o n  under a system of resource  recovery w i l l  

n o t  exceed t h a t  of crucks i n  any o t h e r  cunvent ioua l  was te  handl ing  and d i s p o s a l  

system. 

Within the  RDF plant i t s e l f ,  t h e r e  are some l a r g e  p ieces  of machinery 

which produce a  h igh  l e v e l  of noise.  A s imple  s o l u t i o n  t o  t h i s  problem i s  t o  

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

n o i s e  t o  d i s s i p a t e  i n  t h e  atmosphere. A t  Milwaukee, St .  Louis ,  Ames and o t h e r  

RDF f a c i l i t i e s ,  t h e  p l a n t  ope ra t ions  have been confined t o  e x i s t i n g  i n d u s t r i a l  

a r e a s  where no i se  i s  not  a  c r i t i c a l  cons ide ra t ion .  As a  r e s u l t  of t h i s  kind 



of  c a r e f u l  s i t i n g ,  n o i s e  compla in ts  by l o c a l  c i t i z e n r y  can  be v i r t u a l l y  e l imin-  

a t e d .  Often i t  i s  p o s s i b l e  t o  s i t e  needed t r a n s f e r  s t a t i o n s  i n  i n d u s t r i a l  

a r e a s  a s  w e l l ,  l a r g e l y  e l i m i n a t i n g  n o i s e  a s  a  f a c t o r  i n  RDF development. 

I n  t he  event  t h a t  f a c i l i t i e s  must be l oca t ed  n e a r  r e s i d e n t i a l  a r e a s ,  en- 

g i n e e r i n g  and des ign  s t e p s  can e a s i l y  be  taken  t o  reduce no i se  ou tput .  A t  t h e  

h i g h l y  advanced Chicago, I l l i n o i s  f l u f f  RDF p l a n t ,  n o i s e  has  been c o n t r o l l e d  

by enc los ing  a l l  machinery o p e r a t i o n s  w i t h i n  a  high-mass c o n c r e t e  s t r u c t u r e .  

Shredders  and o t h e r  he.avy equipment a r e  p laced  on s p e c i a l  base pads which tend 

t o  absorb  v i b r a t i o n  and p reven t  sounds from l eav ing  the  bu i ld ing .  Within t h e  

f a c i l i t y ,  a l l  workers and v i s i t o r s  don s p e c i a l l y  des igned  headphones which 

block ou t  i n t e r i o r  n o i s e  and provide  FM r a d i o  communication wi th  t he  p l a n t ' s  

c e n t r a l  c o n t r o l  room. A s  a  r e s u l t  of t h e s e  measures ,  n e i t h e r  t h e  p l a n t ' s  

workers nor i t s  neighbors  have complained about  t h e  no i se  ou tput  of t h e  
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mach i n e r y  . 
Taking a l l  f a c t o r s  i n t o  c o n s i d e r a t i o n ,  i t  now seems t h a t  n o i s e  l e v e l s  

a s s o c i a t e d  w i t h  RDF p roces s ing  can be c o n t r o l l e d  w i t h  r e l a t i v e  e a s e ,  and should 

no t  block f u t u r e  development of r e sou rce  recovery f a c i l i t i e s  a t  p rope r ly  s e l ec -  

t ed  s i t e s .  

Ra t s ,  Vermin and Disease :  The t h i r d  s o c i a l  c o n s t r a i n t  r e l a t e s  t o  r a t s ,  vermin 

and d i s e a s e ,  i n c l u d i n g  t h e s e  problems: 

. Rats  i n  garbage may be t r a n s p o r t e d  t o  f a c i l i t i e s  

. Refuse s t o r a g e  provides  i d e a l  c o n d i t i o n s  f o r  r a t s  

. Rats  may l eave  p l a n t s  t o  i n f e s t  nearby communities 

. Refuse may c a r r y  o r  promote d i s e a s e  

A l l  of t h e  o p e r a t o r s  r epo r t ed  t h a t  t h e i r  f a c i l i t i e s  main ta ined  a  c a r e f u l  

and r e l i a b l e  program of  rodent  and i n s e c t  c o n t r o l .  The o p e r a t o r s  know t h a t  

r a t s  a r e  n e a r l y  always t o  be found i n  t h e  v i c i n i t y  of r e f u s e ,  t h a t  roden t s  

reproduce qu i ck ly  under f avo rab l e  c o n d i t i o n s ,  and t h a t  nearby r e s i d e n t s  f e a r  

i n f e s t a t i o n  of t h e i r  homes a s  a  r e s u l t  of waste  p roces s ing  ope ra t i ons .  

Opponents of new RDF f a c i l i t i e s  o f t e n  argue t h a t  r a t s  w i l l  be brought  t o  

t h e  p l a n t  by the.  r e f u s e  c o l l e c t i o n  t r u c k s ,  where they w i l l  m u l t i p l y  and become 

a  t h r e a t  t o  t h e  community. Rats do, i n  f a c t ,  a r r i v e  a t  p l a n t s  i n  t h e  garbage 

s t ream. However, t h e i r  l i v e s  w i t h i n  t he  f a c i l i t i e s  a r e  u s u a l l y  very  s h o r t .  



Under normal c o n d i t i o n s ,  r e f u s e  i s  conveyed t o  t h e  sh redde r  i n  an RDF p l a n t  

soon a f t e r  i t  is  unloaded on to  t h e  t i p p i n g  f l o o r  o r  i n t o  a  r e c e i v i n g  bin.  I n  

t h e  s h r e d d e r  t he  animals  a r e  des t royed  and become an i n d i s t i n g u i s h a b l e  p a r t  of 

t h e  f u e l  product .  Accord ingly ,  t h e  r a t  problem i s ,  i n  most c a s e s ,  c o n t r o l l e d  

by t h e  RDF p roces s  i t s e l f .  

I n  t h e  event  t h a t  some of t h e  r a t s  evade t h e  sh redde r s  and s u r v i v e ,  a l l  

f a c i l i t i e s  m a i n t a i n  a c t i v e  p e s t  c o n t r o l  programs t o  k i l l  them b e f o r e  they can 

m u l t i p l y .  I n  one f a c i l i t y  a n  e x t e r m i n a t o r  l a y s  o u t  b a i t  boxes every  o t h e r  

week. Seve ra l  p l a n t s  spread  chemical po isons  d a i l y .  I n s p e c t i o n  crews on 

r e g u l a r  rounds (sometimes a s  o f t e n  a s  once a  day) s ea rch  ou t  roden t s  and o r d e r  

i n c r e a s e d  chemical  c o n t r o l  when necessary .  I n  most of t h e  f a c i l i t i e s  t h e  

t i p p i n g  f l o o r  and r e c e i v i n g  a r e a  a r e  washed down d a i l y  wi th  i n d u s t r i a l  c l e a n e r s ,  

d e p r i v i n g  t h e  r a t s  of sus tenance  and  p reven t ing  the  ~ p r c a d  of disease.  

A s  a  r e s u l t  of t h e s e  procedures ,  r o d e n t s  a r e  e f f e c t i v e l y  c o n t r o l l e d ;  t he  

o p e r a t o r s  have not  r ece ived  compla in ts  of r a t s  t r a v e l i n g  t o  nearby r e s i d e n c e s  

o r  bus ines se s .  E m i l  Nigro of t h e  Chicago Bureau of  S a n i t a t i o n  f e e l s  t h a t  

concern  among c i t i z e n s  about  rodent  i n f e s t a t i o n  i s  " reasonable" ,  and t h a t  an 

e f f e c t i v e  program of  chemical  c o n t r o l  i s  an " a b s o l u t e l y  e s s e n t i a l  element" of 

any RDF f a c i l i t y .  
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A s  w i th  a l l  t o x i c  and p o s s i b l y  hazardous subs t ances ,  p e s t  c o n t r o l  chemi- 

c a l s  must be c a r e f u l l y  monitored t o  avoid i n a d v e r t a n t  contamina t ion  of s o i l  o r  

water s u p p l i e s .  

The q u e s t i o n  of d i s e a s e  i s  also one w i t h  which t h e  o p e r a t o r s  are concerned. 

D i sease  v e c t o r s  can  be t r a n s p o r t e d  i n  garbage and might pose a  t h r e a t  t o  workers 

who come i n t o  cont inued  c o n t a c t  w i t h  r e f u s e  dur ing  process ing .  P a t h o l o g i c a l  

was tes  ( a s  from h o s p i t a l s  and d i s e a s e  r e s e a r c h  i n s t i t u t i o n s )  normally a r e  

s u b j e c t e d  t o  s p e c i a l  d i s i n f e c t a n t  t r ea tmen t  and do n o t  become p a r t  of t h e  

munic ipa l  s o l i d  was te  s t ream. The danger  of  d i s e a s e  spread from conven t iona l  

r e s i d e n t i a l  garbage i s  s m a l l ,  p a r t i c u l a r l y  where control procedures  and genera l  

c l e a n l i n e s s  p r a c t i c e s  a r e  i n i t i a t e d  a t  RDF p l a n t s .  

F requen t ly ,  , t h e  b u i l d i n g s  which house r e f u s e  p roces s ing  equipment a r e  kep t  

under  p r e s s u r e ,  and a l l  a i r  i n  t he  b u i l d i n g  i s  exchanged and f i l t e r e d  on a  con- 

t i n u i n g  b a s i s .  Workers a r e  provided w i t h  nose and mouth guards  t o  prevent  in- 

f e c t i o n ,  and a r e  advised  t o  avoid d i r e c t  p h y s i c a l  c o n t a c t  w i th  t h e  garbage i n  



t he  p l a n t .  Disease  v e c t o r s  a t  RDF p l a n t s  a r e  "no worse a problem than  with 

o t h e r  r e f u s e  o p e r a t i o n s " , .  s ays  S t .  ~ o u i s ' ~ e f u s e '  Commissioner J i m  Shea. 
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Proper  c o n t r o l  measures reduce t h e  l i k e l i h o o d  of a  d i s e a s e  ou tbreak  n e a r l y  t o  

ze ro ,  a s  long a s  garbage is moved e x p e d i t i o u s l y  through t h e  p roces s ing  l i n e s  

i n  t h e  p l a n t .  

Dust and Odors: The f o u r t h  s o c i a l  c o n s t r a i n t  r e l a t e s  t o  d u s t  and odor ,  in-  

c lud ing  t h e s e  problems: 

. Machinery i n  p roces s ing  p l a n t s  r e l e a s e s  d u s t  

. Odors from a  p l a n t  may be  o b j e c t i o n a b l e  

. Contro l  measures f o r  d u s t  and odors  

Within an RDF p roduc t ion  p l a n t  r e f u s e  undergoes a  number of p roces se s  

which tend t o  r e l e a s e  d u s t  i n t o  t h e  atmosphere. The massive sh redde r s  used t o  

c rush  and t e a r  t h e  was te  i n t o  sma l l  p i e c e s  a r e  probably t h e  major  c o n t r i b u t o r s  

t o  t h e  a i r b o r n e  p a r t i c u l a t e  problem, b u t  magnetic s e p a r a t o r s ,  a i r  c l a s s i f i e r s ,  

conveyor b e l t s  and s t o r a g e  systems a l l  c a s t  some d u s t  i n t o  t he  a i r  du r ing  

ope ra t i on .  V i r t u a l l y  any machine process  which moves t he  garbage w i l l  r e l e a s e  

d u s t ,  and t h a t  very  broad d e s c r i p t i o n  inc ludes  n e a r l y  a l l  o p e r a t i o n a l  f e a t u r e s  

of RDF product ion .  

The o p e r a t o r s  admit t h a t  c i t i z e n  o b j e c t i o n s  t o  d u s t  i n  t h e  atmosphere n e a r  

r e sou rce  recovery p l a n t s  have i n  some cases  been j u s t i f i e d .  The p a r t i c l e s  a r e  

o b j e c t  i onab le  when i n h a l e d ,  may cause  i r r i t a t i o n  of t h e  eyes and t h r o a t ,  reduce  

v i s i b i l i t y  i n  t he  immediate v i c i n i t y  of  t h e  p l a n t ,  and a r e  a  nuisance when they 

e n t e r  nearby homes. S i t i n g  t h e  f a c i l i t i e s  f a r  enough from r e s i d e n t i a l  a r e a s  

t o  minimize exposure has been one common method of handl ing  t h e  problem. I n  

t h e  new g e n e r a t i o n  of RDF p l a n t s  t h e r e  have been e f f o r t s  t o  i n c o r p o r a t e  complex 

and c o s t l y  d u s t  c o n t r o l  measures which reduce t h e  amount of d u s t  r e l e a s e d  t o  

t h e  atmosphere by c o l l e c t i n g  and r e d i r e c t i n g  t h e  p a r t i c l e s .  This  method of 

c o n t r o l  i s  c l e a r l y  p r e f e r a b l e  t o  r e l i a n c e  on s i t e  d i s t a n c e  on ly ,  s i n c e  it 

p reven t s  t h e  d u s t  from reaching  t h e  atmosphere where i t  may be  d i s p e r s e d ,  and 

m i n i m i e c ~  the  exposure o f  workers t o  p o t e n t i a l  p a r t i c u l a t e  hazards  w i t h i n  t h e  

p l a n t  b u i l d i n g .  Appropr ia te  s i t i n g  and c o n t r o l  technology,  used t o g e t h e r ,  

p rovide  t h e  b e s t  p r o t e c t i o n  from a i r  q u a l i t y  deg rada t ion  a s s o c i a t e d  w i th  RDF 

o p e r a t i o n s .  



Nearly a l l  new RDF p roces s ing  f a c i l i t i e s  a r e  equipped w i t h  "baghouses" t o  

f i l t e r  t h e  i n t e r n a l  a i r  of .the bu i ld ing .  These v e n t i l a t i o n  machines t ake  i n  

a i r  from t h e  d u s t i e r  p o r t i o n s  of the  p l a n t ,  remove t h e  p a r t i c u l a t e  m a t t e r ,  and 

r e l e a s e  t h e  c l e a n  exhaus t  t o  t h e  e x t e r n a l  atmosphere. I n  some c a s e s  water  i s  

sprayed  on the  r e f u s e  d u r i n g  p roces s ing  t o  reduce t h e  formation and r e l e a s e ' o f  

d u s t  p a r t i c l e s .  A l l  machinery should be completely enc losed  w i t h i n  t he  p l a n t  

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

The new RDF p l a n t  i n  Chicago inc ludes  a  model d u s t  c o n t r o l  system t h a t  

i s  bo th  e f f e c t i v e  and p r o f i t a b l e :  

Dusty a i r  i s  drawn from v a r i o u s  p l a c e s  i n  t h e  p l a n t  by a  number of 
d u s t  hands such as thooo l oca t cd  over t h e  cuarse sh redde t  feed con- 
veye r ,  conveyors e n t e r i n g  and l eav ing  t h e  coarse ~ h r e d d c r ,  and t h e  
combus t ib le  r e f u s e  cyclones.  The dus ty  a i r  i s  taken  t o  a  s e r i e s  
of cyc lones  and baghouses l o c a t e d  bebind the  p l a n t .  Once c l eaned ,  
t he  a i r  i s  d i scha rged  t o  t h e  atmosphere whi le  t he  d u s t  i s  c a r r i e d  
back i n t o  t h e  p l a n t  and d e l i v e f g d  w i t h  t h e  supplementary f u e l  t o  
t h e  Commonwealth Edison P l an t .  

According t o  p l a n t  o f f i c i a l s ,  t h e  d u s t  i n c r e a s e s  the  c o m b u s t i b i l i t y  and reduces 

t h e  m o i s t u r e  con ten t  of t h e  RDF f u e l  .p roduct ,  and i s  t h e r e f o r e  a  v a l u a b l e  e l e -  

ment of t h e  product ion  process .  The atmosphere around t h e  f a c i l i t y  i s  v i r t u a l l y  

d u s t - f r e e ,  and h a s  brought  no compla in ts  from c i t i z e n s .  
11 

i n  g e n e r a l ,  odors  a s s o c i a t e d  w i t h  r e f u s e  p roces s ing  a r e  e a s i e r  t o  c o n t r o l  

t han  dus t .  This  i s  due ,  i n  p a r t ,  t o  t h e  fact  t h a t  t he  compacting, shredding  

and c l a s s i f y i n g  of r e f u s e  seems t o  produce a  f i n a l  product  t h a t  i s  n e a r l y  

devoid of  any o b j e c t i o n a b l e  odor. It i s  only t h e  garbage e n t e r i n g  t h e  p l a n t  

a t  t h e  t i p p i n g  f l o o r  or  r e c e i v i n g  b i n  t h a t  t ends  t o  harbor  unp leasan t  odors .  

Rapid p roces s ing  of incoming r e f u s e ,  t o g e t h e r  w i th  a  program of  d a i l y  

c l e a n i n g  of the r e c e i v i n g  a r e a  of t h e  p l a n t  w i l l  p revent  odor problems from 

a r i s i n g .  The need f o r  e f f i c i e n t  movement of r e f u s e  i n c r e a s e s  i n  warm wea the r ,  

when odors  qu i ck ly  p r o l i f e r a t e .  Chemical deodorant  sp rays  are  a v a i l a b l e  f o r  

u se  i n  t hose  i n s t a n c e s  when s t anda rd  procedvres  f a i l  tu eliminate odor pro- 

blems--but t he se  a r e  s een  a s  unnecessary d u r i n g  a l l  bu t  "extended,  very  warm 

pe r iods .  "" In  g e n e r a l ,  odors  w i l l  no t  l eave  t h e  immediate v i c i n i t y  of t h e  

p l a n t  i f  a l l  r e c e i v i n g  and p roces s ing  o p e r a t i o n s  are conta ined  w i t h i n  t he  

i n t e r n a l  a r e a  o f - t h e  p l a n t  b u i l d i n g ,  and i f  a  normal degree of c l e a n l i n e s s  

i s  main ta ined .  



A s  w i th  o t h e r  p o t e n t i a l l y  o b j e c t i o n a b l e  a s p e c t s  of  RDF p roduc t ion ,  c i t i -  

zen r e s i s t a n c e  t o  odor problems can be reduced by c a r e f u l l y  s i t i n g  the  f a c i l i t y  

a t  a  r ea sonab le  d i s t a n c e  from r e s i d e n t i a l  developments. 

Uns ight ly  Appearance o f  F a c i l i t i e s :  The l a s t  of t he  s o c i a l  c o n s t r a i n t s  in- 

vo lves  t h e  u n s i g h t l y  appearance of f a c i l i t i e s ,  i n c l u d i n g  t h e s e  i s s u e s :  

. Care fu l  s i t e .  s e l e c t i o n  

. A r c h i t e c t u r a l  de s ign  

. B a r r i e r s ,  s c r e e n s  and landscaping  

I n  t h e  eyes of some community r e s i d e n t s ,  r e fuse -de r ived  f u e l  f a c i l i t i e s - -  

no m a t t e r  how neces sa ry  o r  e f f ec t i ve - - a r e  l i t t l e  more than  g l o r i f i e d  c i t y  dumps. 

The problem i s  t h a t  p u b l i c  works b u i l d i n g s ,  and e s p e c i a l l y  t hose  designed t o  

handle  munic ipa l  r e f u s e ,  a r e  u s u a l l y  v e r y  u n a t t r a c t i v e  s t r u c t u r e s .  For t h i s  

r ea son  RDF' systems-  a r e  o f t e n  opposed by t h e  communities i n  which they a r e  t o  

be l o c a t e d ,  and encounter  s i g n i f i c a n t  developmental problems. 

C l e a r l y ,  t h e  answer t o  t h i s  problem i s  t o  a s s u r e  t h a t  ques tons  of f a c i l i t y  

appearance a r e  addressed  e a r l y  i n  t h e  des ign  s t a g e  of any new p r o j e c t .  Many 

problems of appearance can be overcome by s i t i n g  t h e  f a c i l i t i e s  ( e i t h e r  t r a n s -  

f e r  s t a t i o n s  o r  c e n t r a l  p roces s ing  p l a n t s )  i n  a r e a s  where t h e i r  appearance 

w i l l  a c t u a l l y  improve t h e  o v e r a l l  surroundings--as ,  f o r  example, on t h e  s i t e  

of a  former dump o r  l a n d f i l l ,  o r  on ground occupied by an o l d e r ,  u g l i e r  pub l i c  

works s t r u c t u r e .  I f  a r e a  r e s i d e n t s  view t h e  new s t r u c t u r e  as  an improvement 

over  t h e  former use of t he  land they a r e  u n l i k e l y  t o  oppose the  s i t i n g .  

While t h i s  appreach might be termed "pass ive" ,  t h e r e  a r e  a l s o  a c t i v e  s t e p s  

t h a t  can be taken  t o  improve the  appearance of f a c i l i t i e s .  A r c h i t e c t s  can be 

d i r e c t e d  t o  produce p l e a s a n t  e x t e r i o r  de s igns  which w i l l  not  c o n f l i c t  wi th  o r  

i n t e r r u p t  t h e  p r e v a i l i n g  b u i l d i n g  p a t t e r n s  of sur rounding  a r e a s ,  and t h e  de- 

s i g n s  can be submi t ted  t o  l o c a l  r e s i d e n t s  f o r  review p r i o r  t o  c o n s t r u c t i o n .  

Th i s  method was followed i n  t he  c r e a t i o n  of s i x  t r a n s f e r  s t a t i o n s  f o r  t h e  

Connec t icu t  Resource Recovery Au tho r i t y ,  and t h e  D i r e c t o r  of t he  program 

r e p o r t s  t h a t  t he  towns have "dressed  up the  f a c i l i t i e s  t o  s u i t  t h e  l o c a l  

a r ea s .  "13 A d i sadvantage  of t h i s  approach i s  pr ice-- the Connec t icu t  t r a n s -  

f e r  s t a t i o n s  c o s t  an average $850,000 ap iece .14 .  T r a n s f e r  s t a t i o n  c o s t s  a r e  

a  f u n c t i o n  of land p r i c e s ,  f a c i l i t y  s i z e ,  equipment,  t ype ,  l andscaping  and 

access expense. 



A cheaper  and e q u a l l y  e f f e c t i v e  method t o  reduce t h e  o b t r u s i v e n e s s  of RDF 

f a c i l i t i e s  has  been used i n  some o t h e r  c i t i e s  and i s  n e a r l y  u n i v e r s a l l y  a p p l i -  

c a b l e .  These o p e r a t o r s  s i t e  t h e i r  f a c i l i t i e s  a t  an adequate  d i s t a n c e  from 

nearby  tho roughfa re s  and t h e n  e r e c t  v i s u a l  b a r r i e r s  t o  h ide  t h e  b u i l d i n g s  

from s i g h t .  The b a r r i e r s  a r e  inexpensive--and s e r v e  a  d u a l  purpose of  b locking  

some o'f t h e  n o i s e  thgt may be  a s s o c i a t e d  w i t h  r e f u s e  p roces s ing  f a c i l i t i e s .  
- 

I n  some c a s e s  i t  w i l l  be  a d v i s a b l e  t o  combine a l l  t h r e e  appearance enhance- 

ment approaches when des ign ing  new f a c i l i t i e s .  The c o n s t r u c t i o n  and o p e r a t i o n  

of  t h e  p l a n t  w i l l  be made e a s i e r  i f  l o c a l  r e s i d e n t s  a r e  shown t h a t  t he  o p e r a t o r s  

a r e  a t t empt ing  t o  be good ne ighbors  from t h e  very  beginning  of t he  p lanning  

p roces s .  

M i t i g a t i o n  by Communication and Educat ion:  A l l  of t h e  o p e r a t o r s  in te rv iewed 

agreed  t h a t  a c t i v e  communication between f a c i l i t y  o p e r a t o r s  and t h e  g e n e r a l  

p u b l i c  can prevent  problems from o c c u r r i n g ,  o r  can  d imin ish  t h e i r  s e v e r i t y  

once they have developed. "Publ ic  educa t ion"  a s  t o  t h e  b e n e f i t s  of  RDF pro- 

grams i s  o f t e n  an impor tan t  t o o l  i n  overcoming c i t i z e n  r e s i s t a n c e  t o  new 

f a c i l i t i e s .  

Communication wi th  t he  c i t i z e n r y  normally t a k e s  t h r e e  forms: d i r e c t  ap- 

pearance  of p u b l i c  o f f i c i a l s  a t  meet ings organized  by c i t i z e n  groups,  p resen ta -  

t i o n  of i n fo rma t ion  about  a  f a c i l i t y  a t  "town meetings" c a l l e d  by t h e  o p e r a t o r ,  

and p l a n t  t o u r s  conducted by t h e  o p e r a t o r  f o r  s choo l  groups and o t h e r  organiza-  

t i o n s .  The f i r s t  approach i s  e s s e n t i a l  i n  a r e a s  where c o n f l i c t  over  t h e  i s s u e s  

d i s c u s s e d  i n  t h i s  s e c t i o n  of t h e  paper  have a l r e a d y  a r i s e n .  The l a t t e r  two 

methods provide a  v a l u a b l e  ongoing mechanism by which the  o p e r a t o r  can b u i l d  

i n t e r e s t  i n  and suppor t  f o r  h i s  p r e s e n t  and f u t u r e  a c t i v i t i e s .  

The success of  programs of p u b l i c  educa t ion  i s  most e v i d e n t  i a  the C i ~ y  

of Chicago,  where E m i l  Nigro r e p o r t s  t h a t  c i t i z e n s  have used t h e  development 

of new t r a n s f e r  s t a t i o n s  i n  t h e i r  communities t o  enhance the  appearance of 

nearby a r e a s .  H e  a s s e r t s  t h a t  t h e  p u b l i c  i s  "conse rva t ion  o r i e n t e d "  and h a s  

favored  t h e  RDF p r o j e c t  from t h e  o u t s e t .  And, what is perhaps the  b e s t  s i g n  

of a l l ,  t h e  f a c i l i t y '  s  Speakers  Bureau has  been overbooked s i n c e  the  day the  

p r o j e c t  opened. 15 



3 . 2  Legal  C o n s t r a i n t s  

The l e g a l  c o n s t r a i n t s  t o  RDF p roduc t ion  l i e  i n  t h e  a b i l i t y  of  a  proposed 

r e s o u r c e  recovery f a c i l i t y  t o  s e c u r e  a  s t eady  flow o f  a  p r e d i c t a b l e  tonnage of 

munic ipa l  s o l i d  waste .  An assured  d a i l y  q u a n t i t y  i s  necessary  i n  a  p r o j e c t  

r e c e i v i n g  f i n a n c i a l  backing,  be ing  b u i l t  f o r  optimum c a p a c i t y  and gua ran t ee ing  

the  RDF u s e r  a  d a i l y  u n i n t e r r u p t e d  q u a n t i t y  o f  RDF. There a r e  s e v e r a l  ph i lo s -  

oph ie s  a s  t o  t h e  method of ach iev ing  a  s t eady  r e f u s e  flow. 

One phi losophy emphasizes t h e  f r e e  market system, s t a t i n g  t h a t  i f  t h e  

f a c i l i t y  i s  what it is supposed t o  be ( a n  economical method of r e f u s e  d i s p o s a l )  

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

t han  a t  a  more expensive l a n d f i l l .  The Ohio c h a p t e r  of the Na t iona l  So l id  

Waste Management Assoc i a t i on  (NSWMA) has  f i l e d  s u i t  a g a i n s t  t h e  C i t y  of  Akron, 

Ohio f o r  pa s s ing  an  ord inance  making r e f u s e  hau l ing  l i c e n s e s  con t ingen t  upon 

p r i v a t e  h a u l e r s  agree ing  t o  t ake  c o l l e c t e d  was te  t o  t h e  city-owned r e sou rce  

recovery  f a c i l i t y .  NSWMA f e e l s  t h a t  i t  i s  c l e a r l y  u n c o n s t i t u t i o n a l  f o r  a  

governmental body t o  pas s  l e g i s l a t i o n  which a t t empt s  t o  s e i z e  c o n t r o l  of t h e  

was te  s t ream and /o r  d i r e c t  it t o  a  pre-determined site--when such l e g i s l a t i o n  

i s  f o r  economic reasons  r a t h e r  t han  i n  compliance w i t h  a  s t a t e ' s / c o m m u n i t y t s  

p o l i c e  power t o  p r o t e c t  t he  p u b l i c  h e a l t h ,  s a f e t y  and w e l f a r e  of t he  i n h a b i t a n t s .  

F u r t h e r ,  i t  i s  f e l t  t h a t  the  r e g u l a t i o n  amounts t o  c o n f i s c a t i o n  of "abandoned" 

( S t a t e  of C a l i f o r n i a  l e g a l  i n t e r p r e t a t i o n )  p rope r ty  which has v a l u e  t o  t h e  

c o l l e c t o r ,  and t h r e a t e n s  investments  i n  a l t e r n a t e  s i t e s  by e l i m i n a t i n g  t h e  

d i s p o s a l  bus iness  from f a c i l i t i e s  p r ev ious ly  l i c e n s e d  by t h e  s t a t e ' s  Environ- 

mental  P r o t e c t i o n  Department. Akron i s  a l s o  charged w i t h  v i o l a t i n g  t h e  Sherman 

Anti-Trust  A c t  hy e l  imi.nating compet i t ion ,  16  

I n  a  suppor t i ng  c a s e ,  a  Michigan c i r c u i t  c o u r t  s t r u c k  down the  ord inances  

of  m u n i c i p a l i t i e s  which had been amended (concededly t o  ensu re  f i n a n c i a l  s ta -  

b i l i t y  of  the  munic ipa l  r e f u s e  ope ra t  i o n s )  t o  provide  t h a t  a l l  was tes  c o l l e c t e d  

w i t h i n  t h e i r  boundaries  be  depos i t ed  a t  munic ipa l  d i s p o s a l  s i t e s .  The c o u r t  

h e l d  t h a t  t h e  ord inances  were no t  reasonably  r e l a t e d  t o  t he  h e a l t h  and w e l f a r e  

o f  t h e  publ ic .  In ano the r  ca se  i n  which a county a t tempted  t o  con f ine  was tes  

t o  p a r t i c u l a r  d i s p o s a l  s i t e s  w i t h i n  t h e  county t o  ensu re  economic v i a b i l i t y  of  

t he  county s i t e s ,  t h e  Minnesota Supreme Court  h e l d  i n  p a r t  t h a t  " t h e  ord inance  

i n  q u e s t i o n  i s  c l e a r l y  a n  a t tempt  t o  r e g u l a t e  i n t r a s t a t e  commerce by c r e a t i n g  

a r t i f i c i a l  b a r r i e r s  at; cnllnty l i n e s .  The a t tempt .  . . is improper and i n v a l i d .  , I  17  



A method which t i l t s  t h e  f r e e  market  d i s p o s a l  of r e f u s e  is  t h e  subsidy.  

It inc ludes  t he  r e d u c t i o n  of t h e  t i p p i n g  f e e  t o  an a r t i f i c i a l l y  low o r  non-exis- 

t e n t  b a s i s ,  t he reby  making a  f a c i l i t y  t h e  most a t t r a c t i v e  d i s p o s a l  s i t e  f o r  

a l l  p r i v a t e  h a u l e r s .  I n  Dayton, Ohio d i s p o s a l  f a c i l i t i e s  have a  z e r o  t i p p i n g  

f e e ,  t h e  l o c a l  government p r e f e r r i n g  i n s t e a d  a  u s e r  c h a r g e , .  whereby each home- 

owner and b u s i n e s s  i s  a s s e s s e d  a  monthly charge  f o r  r e f u s e  d i s p o s a l .  A t  t he  

Saugus, Massachuse t t s  f a c i l i t y  community-contracted p r i v a t e  companies d e p o s i t  

r e f u s e  f r e e  a t  t h e  f a c i l i t y ;  each community i s  t hen  b i l l e d  an a p p r o p r i a t e  f e e  

f o r  t h e  tonnage i t s  c o l l e c t o r s  d e p o s i t .  I n  Albany, New York p l ans  c a l l  f o r  a  

p r o j e c t e d  t i p p i n g  f e e  of  $2.50 p e r  t on  which would make t h e  use  of t h e  d i s p o s a l  

f a c i l i t y  a  f a r  more a t t r a c t i v e  opc ion  than  a l a n d f i l l  averag ing  $4-8 a t o n ,  
18,19 

Legal  q u e s t i o n s  e x i s t  a s  t o  a  c o l l e c t o r ' s  r i g h t  t o  s o r t  through t h e  r e f u s e  

p r i o r  t o  d e l i v e r i n g  i t  t o  a  r e sou rce  recovery f a c i l i t y .  I f  a  c o l l e c t o r  e x t r a c t s  

must of  t h e  paper  i n  t h e  r e f u s e  i t  c o l l e c t s  o r  passes  t h e  m a t e r i a l  through a  

r e s o u r c e  recovery  o p e r a t  i on  p r i o r  t o  d e l i v e r y  t o  t h e  s t a t e d  r e sou rce  recovery 

f a c i l i t y  t hen  much of t h e  v a l u e  would be e x t r a c t e d .  

Another method which i s  used t o  c o n t r o l  r e f u s e  d i s p o s a l  i s  s t a t e  l e g i s l a -  

t i o n  under  t he  c o n s t i t u t i o n a l  b a s i s  of  p o l i c e  powers i n  p r o t e c t i n g  t h e  p u b l i c  

h e a l t h ,  s a f e t y  and we l f a r e .  This  avoids  any a n t i - t r u s t  problems. An i n d i r e c t  

method of  c o n t r o l l i n g  t h e  l o c a t i o n  of r e f u s e  d i s p o s a l  can be s een  i n  t h e  Dela- 

ware S o l i d  Waste A u t h o r i t y ' s  adop t ion  and implementat ion of s t r i n g e n t  environ-  

menta l  l a n d f i l l  requi rements  which a r e  fo re seen  t o  c l o s e  a l l  bu t  one l a n d f i l l  

i n  each of t he  t h r e e  coun t i e s .  Those t h r e e  l a n d f i l l s  w i l l  be opera ted  by t h e  

s t a t e  w i t h  a  r e sou rce  recovery  f a c i l i t y  c o n s t r u c t e d  a t  each s i t e .  Refuse,  

though, could  be l o s t  by be ing  l a n d f i l l e d  ou t -o f - s t a t e .  The Michigan l e g i s l a -  

t u r e  i s  i n  the  p roces s  of pa s s ing  l e g i s l a t i o n  t o  s t r e n g t h e n  t h e  a u t h o r i t y  of  

t h e  Resource Recovery Commission t o  r e q u i r e  t h a t  l a n d f i l l s  meet s t r i n g e n t  

s t a t e  requi rements ,  t he reby  making r e s o u r c e  recovery  a  more v i a b l e  op t ion .  A 

further i n d i r e c t  r e f u s e  c o n t r o l  measure was enac ted  i n  Rhode I s l a n d  where t h e  

Rhode I s l a n d  S o l i d  Waste Corpora t ion  ( a  quas i -pub l i c  e n t i t y )  g a i n s  c o n t r o l  of 

t h e  r e f u s e  from any community which cannot  be d i sposed  of w i t h i n  t h a t  community's 

own boundaries .  
2 0 

D i r e c t  c o n t r o l  of r e f u s e  d i s p o s a l  by s t a t e  l e g i s l a t i o n  is a l s o  a . p o s s i b i 1 -  

i t y .  The S t a t e  of Maryland has  enab l ing  l e g i s l a t i o n  which al lows c o u n t i e s  t o  



c o l l e c t  o r  have c o l l e c t e d  r e s i d e n t i a l  r e f u s e  where, were i t  not  c o l l e c t e d ,  i t  

might prove t o  be " i n j u r i o u s  t o  t h e  h e a l t h  and comfort of t h e  i n h a b i t a n t s  of  

t h e  county." The Michigan l e g i s l a t u r e  i s  pas s ing  a  b i l l  mandating t h a t  

l o c a l i t i e s  have c o n t r o l  over  t h e  flow o f  r e s i d e n t i a l  was tes .  I n  Wisconsin a  

c o u r t - t e s t e d  law has  g iven  t h e  r e s p o n s i b i l i t y  and ownership o f  s o l i d  was te  t o  

t h e  Wiscons in .So l id  Waste Recycl ing Au tho r i t y  (no t  t o  c i t i e s  and c o u n t i e s ) .  

By having t h e  r i g h t  t o  determine where garbage i s  d e l i v e r e d  once it i s  picked 

up t h e  Au tho r i t y  can. e s t a b l i s h  r e g i o n a l  r e sou rce  recovery f a c i l i t i e s .  The law 

i s  i n  t he  i n t e r e s t  of p u b l i c  h e a l t h  and revenue bond s e l l i n g ;  r e g i o n a l  t i p p i n g  

f e e s  a r e  set by t h e  s t a t e  P u b l i c  S e r v i c e  Commission. I n  Hawaii, a  new s t a t e  

s t a t u t e  w i l l  p rov ide  powers t o  departments  of pub l i c  works of  p o l i t i c a l  sub- 

d i v i s i o n s  t o  d e s i g n a t e  f a c i l i t i e s  o r  a r e a s  where r e f u s e  is t o  be d i sposed  of  

i n  t h e  " b e s t  p u b l i c  i n t e r e s t ,  I '  s l i g h t l y  d i f f e r e n t  t han  pub l i c  h e a l t h ,  s a f e t y  

and we l f a r e .  
21,22,23 

F i n a n c i a l  p r e s s u r e  can be placed on a  community i n  the  d e l i v e r y  o f  r e f u s e  

t o  a  r e sou rce  recovery f a c i l i t y .  When the  Massachuse t t s  S t a t e  Bureau o f  S o l i d  

Wast,e Disposa l  i s s u e s  g e n e r a l  o b l i g a t i o n  bonds t o  a i d  i n  b u i l d i n g  a  r e sou rce  

recovery f a c i l i t y  i t  o b t a i n s  a  c o n t r a c t u a l  " d e l i v e r  o r  pay" agreement w i th  

communities involved t o  provide  t h a t  a  c e r t a i n  minimum of r e f u s e  be d e l i v e r e d  

o r  communities pay a  pena l ty .  The Connec t icu t  Resource Recovery Au tho r i t y  

a l s o  demands t h a t  long-term c o n t r a c t s  f o r  t he  d e l i v e r y  of r e f u s e  be made by 

coope ra t i ng  communities p r i o r  t o  t h e  i s s u i n g  of bonds f o r  a  r e sou rce  recovery 

f a c i l i t y .  Occas iona l ly  a  problem can a r i s e  ( a s  i n  Ames, 1owa) where a  township 

cance l l ed  i t s  r e f u s e  supply c o n t r a c t  upon l e a r n i n g  i t  could l a n d f i l l  i t s  r e f u s e  

f o r  $800 y e a r l y  r a t h e r  than  spend t e n  t imes t h a t  i n  u s ing  t h e  AmeS r e sou rce  r.e- 

covery f a c i l i t y .  
24,25,26 

Knowing what op t ions  a r e  a v a i l a b l e  f o r  t h e  c o n t r o l  of r e f u s e  d i s p o s a l  is  

extremely important  f o r  a  community and s t a t e .  Learning from t h e  expe r i ences  

s f  o thcro '  a t t e m p t s ,  l ega l  cha l l enges  and t h e  r ea sons  f o r  approva l  o r  f a i l u r e ,  

a l lows  a  community and/or  s t a t e  t o  seek a  method which s u i t s  i t s  p a r t i c u l a r  

s i t u a t i o n .  Such knowledge can g a i n  a  community o r  s t a t e  a  very  good chance of 

w i th s t and ing  l e g a l  cha l l enges  t o  i t s  progress .  

I n  t h e  event  t h a t  communities a r e  o b l i g a t e d  t o  s i g n  long-term c o n t r a c t s  

a s s u r i n g  t h e  c o n s t a n t ,  u n i n t e r r u p t e d  supply o f  munic ipa l  s o l i d  waste  t o  a  



r e s o u r c e  f a c i l i t y ,  c a r e f u l  review o f  t h e  l e g a l  i s s u e s  i s  important .  There 

appea r s  t o  be much ambigui ty ,  c o n t r a d i c t o r y  o p i n i o n  and, i n  some i n s t a n c e s ,  

t r a d i t i o n a l  community c o n t r a c t i n g  p r a c t i c e  which cont ravenes  t h e  l e t t e r  

of  t h e  law. The Na t iona l  Cen te r  f o r  Resource Recovery has  publ i shed  an a r t i c l e  
2 7 

on c o n t r a c t  problems. I t  is  ve ry  impor tan t  f o r  a  community, s t a t e  and 

p r i v a t e  e n t e r p r i s e  t o  a s c e r t a i n  a l l  t h e  l e g a l  i m p l i c a t i o n s  of  a  long-term 

supply  c o n t r a c t .  
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CHAPTER I V  

THE PROBLEMS OF RDF TECHNOLOGY DEPLOYMENT 

4.0 I n t r o d u c t i o n  

The p o t e n t i a l  f o r  t h e  product ion  and use  of  re fuse-der ived  f u e l  (RDF) 

i n  t he  S t a t e  of Maryland i s  t o  be desc r ibed  i n  t h i s  chap te r .  In format ion  

conta ined  i n  Chapter  11, Maryland's Municipal  S o l i d  Waste S i t u a t i o n ,  and 

Chapter  111, Generic  S o c i a l  and Legal  C o n s t r a i n t s  and So lu t ions  t o  RDF 

Product ion ,  w i l l  be i nco rpo ra t ed  i n  t h i s  examination. The s i x  major sec- 

t i o n s  t o  t h i s  c h a p t e r  a r e :  I )  County and S t a t e  RDF Energy P o t e n t i a l ;  

2 )  I n s t i t u t i o n a l  B a r r i e r s  t o  RDF Product ion  and Use i n  Maryland; 3 )  Maryland 

P e r m i t t i n g  Requirements f o r  New RDF Produc t ion  and Use F a c i l i t i e s ;  4 )  Water 

. Q u a l i t y  I s s u e s  of RDF Product ion  and Use i n  Maryland; 5 )  A i r  Q u a l i t y  I s s u e s  

of  RDF Product ion  and Use i n  Maryland; and 6)  Recommendations f o r  I n i t i a t i n g  

RDF Product ion  and Use i n  Maryland. 

4.1 County and S t a t e  RDF Energy P o t e n t i a l  

It  i s  e s t ima ted  t h a t  by 1980 (Table  2) approximately 2.9 m i l l i o n  tons  

of munic ipa l  s o l i d  was te  ( r e s i d e n t i a l  and commercial/institutional) w i l l  be 

genera ted  on an  annual  . b a s i s  i n  Maryland. Eighty percent  of t h i s  munic ipa l  

s o l i d  was te  w i l l  be genera ted  by Anne Arundel County, Bal t imore  County, 

Montgomery County, P r i n c e  George 's  County and Bal t imore  C i ty .  Th i s  w i l l  be 

a t  a  r a t e  of approximately 7,500 tons  pe r  day (306 c o l l e c t i o n  days) .  The 

remaining 19 c o u n t i e s  w i l l  produce only 20 pe rcen t  of t h e  s t a t e ' s  munic ipa l  

s o l i d  waste .  

Municipal s o l i d  waste  has an e s t i m a t e  energy c o n t e n t  of 4 ,500 B t u ' s  

p e r  pound i n  i t s  unprocessed s t a t e .  Shredding and a i r  c l a s s i f y i n g  municipal  

s o l i d  was te  i n  o rde r  t o  e x t r a c t  t h e  i n e r t  components, meta l s  and mine ra l s  (20 

p e r c e n t )  l e a v e s  a  re fuse-der ived  f u e l  having approximately 5,500 B t u ' s  pe r  

pound and a  mo i s tu re  and a sh  c o n t e n t  of 25 and 20 p e r c e n t ,  r e s p e c t i v e l y .  
1 

W'hen ttommeling i s  in t roduced  the  h e a t i n g  va lue ,  as  wi tnessed  a t  t h e  MES/ 

Bal t imore County S o l i d  Waste Reclamation and Disposa l  F a c i l i t y ,  c an  be 

r a i s e d  t o  approximately 6,500 B tu ' s  per  pound and t h e  mo i s tu re  and ash 

c o n t e n t  dropped t o  15 and 10 p e r c e n t ,  r e s p e c t i v e l y .  This  a d d i t i o n a l  

p rocess  s t e p  r e s u l t s  i n  an o v e r a l l  m a t e r i a l  y i e l d  of about 65%. 
2  



RDF fuel when burned as a sole fuel in a semi-suspension fired, field- 

erected boiler, similar to the Akron, Ohio 1000 ton per day facility, is 

expected to maintain an 80 percent combustion efficiency at maximum load. 

In packaged systems, generally of the starved-air, rotary kiln, augered- 

bed or basket-grate type, combustion efficiencies of as high as 90 percent 

have been reported. ' In this report, however, we use the value of 80% 
combustion efficiency (relative to that of fuel oil combustion, which 

approaches 99% in modern utility equipmentk). 

h = Heat content 

y = Btu loss factor 

R = Material loss Factor 

1 lb, 4500 Btu , 
[h = 4500 Btullb] 

FlGUKE 4 :  Energy and Material Balance Through an RDF Plant 

* 
This is to be contrasted with overall thermal efficiency, which captures 
Btu equivalent of electric output per Btu of fuel input, which is in the 
order of 33% for conventional steam electric cycles. 
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The Btu potential of municipal refuse can'be determined by the following 

equation: 

tons I Bt& [-I [ 
lb [ - I  [ I 

Yr ton 

where x = material input, in tonslyr 

y = Btu loss factor (o < y > 1) - - 
H = Energy content of raw refuse, Btu/lb 
5 
e = Efficiency of combustion, relative to that of 

fuel oil or pulverized coal in a modern boiler 

For example, for shredding and air classified RDF, for which y = 0.022, 

and assuming H = 4500 Btu/lb and a total Maryland Refuse of 2.9 x 10 
6 

r 
tons/yr, we have a potential fuel oil equivalent of 

It should be noted that the term (1-y)*H in the above equation is 
r 

equivalent to (1-L) H*, where k is the material loss factor, and H* the heat 

value of the RDF. This equivalence is readily identified on Figure 4. This 
12 20.42 x 10 Btu is equivalent to about 136 million gallons or 3.22 million 

barrels of /I6 fuel oil. 

Under the assumptions that 70 percent of the municipal solid waste in 

Maryland, namely that from Baltimore County, Montgomery County, Prince 

George's County and Baltimore City, would all be economically transportable to 

recovery facilities; that the refuse can be legally committed to resource 

recovery facilities on a steady basis; and that the RDF is burned in sole 
9 

source, electric generating steam power plants, then 1.4 x 10 kilowatt 

hours of electricity could be generated from refuse in 1980. This would be 

equivalent to 5.2 percent of the State of Maryland's total 1975 electric sales 



(27.4 x lo9 Kwh), and implies replacement of 95 million gallons of 86 fuel 

oil, in turn equivalent to 13.7 percent of the 693.4 million gallons of 

residual oil used for the generation of electricity in Maryland in 1975. 
4 

Utility requirements for the processing of a ton of raw refuse at a 

resource recovery plant have been estimated at 19.2 Kwh and 0.8 gallons of 
5 fuel oil. When these requirements are compared with the energy potential 

of a ton of refuse which is 641 Kwh of electricity or 45.5 gallons of fuel 

oil, then the applicable conversion loss is approximately 5 percent. 

4.2 Institutional Barriers to RDF Production and Use in Maryland 

While municipal solid waste is being produced throughout the entire 

state of Maryland, there are large portions of the State where, for a variety 

of reasons, it currently appears infeasible to produce and use RDF. A primary 

reason for the production of RDF is to provide a cost effective alternative 
method of municipal solid waste disposal. In order to make RDF a viable 

alternative, there usually must be a scarcity of nearby acceptable land for 

future sanitary landfills, high costs associated with locating and developing 

a new replacement sanitary landfill, and/or rapidly rising costs of operation 

(often due to government environmental and solid waste management laws). In 

a few instances RDF production may be initiated by a community for environ- 

mental and energy conservation reasons, even though it is not fully cost 

effective. In the vast majority of cases the g e r e r a t i n n  of steamlelec- . 
tricity and the recovery of resources would be considered by-products of 

refuse disposal and would not be the motivating factor for RDF production 

and use. If a national or Maryland bottle bill is enacted similar to the one 

in Maine o r  Vermont (where YU percent of the soft dr ink  r n n t a i n e r s  and 50 

percent oi beer containers are returned), there should not be much effect on 

a Maryland resource recovery facility. An important consideration in deter- 

mining the validity of a resource recovery facility is t h a t  t h e  statutory 

basis for state and local control of refuse disposal is based un the police 

power of protecting public health, safety and welfare, not on economic 

issues or energy production. 

More than half of Maryland's counties should continue their present 

practice of sanitary landfilling raw municipal solid waste because of low 

daily tonnages and the availability of low cost landfill sites. 



On the other hand, Baltimore City, Baltimore County, Montgomery County and 

Prince George's County each are expected to generate more than 400,000 tons 

of municipal solid waste annually by 1980. Anne Arundel County in 1980 

will probably generate almost 253,000 tons with possible augmentation from 

the several large federal facilities situated within that county. Harford 

County (87,000 tonslyear), Howard County (69,000 tonslyear), Washington 

County (61,000 tonslyear) and Frederick County (5 1,000 tonslyear) would all 

be viable partners in .an intercounty compact based on daily tonnages and 

adjacency to large counties. 

4.2.1 Securing a flow of municipal solid waste 

The first step in the production and use of RDF in Maryland lies in 

securing a steady, uninterrupted flow of a predictable, daily tonnage of 

municipal solid waste. Resource recovery facilities should be built for 

optimum capacity and the RDF user guaranteed a daily supply of a specified 

quantity of RDF. Therefore, some form of control must be maintained over 

the disposal of municipal solid waste, residential and commercial/institu- 

t ional . 
Presently, under the authority of State of Maryland legislation (Section 

SV, Article 2.51, each county can require that - all residential refuse be 

collected either by county/municipal employees or by private collectors under 

contract to the local governments. The rationale for this authority is 

based on the assumption that the lack of collection may be injurious to the 

health and comfort of the inhabitants of the county. At this point, counties 

have control over residential refuse collection and ultimately residential 

refuse disposal by virtue of contracts with private haulers where disposal 

locations are specified (a resource recovery facility or transfer station) 

or by having county/municipal employees dump it at specified locations them- 

selves. Daily deliverance of residential refuse can thus be assured at a 

county resource recovery facility. (Section 2.2 discusses the many modes 

of municipal solid waste collection presently practiced in Maryland.) Some 

co11nt i . e~  dn achieve 100 percent collection of residential refuse. No county . 

has control over any commercial/institutional refuse at this time. 

Residential refuse makes up from 50 to 80 percent of the municipal 

solid waste of a county depending upon its degree of urbanization. In order 



to optimize RDF production and usage in the State of Maryland, control over 

the disposal of commercial/institutional refuse should be sought, though RDF 

production and use can be feasible using only residential refuse. Many refuse 

disposal control methods are described in Section 3.2. A possibility would be 

to pass a state law similar to the present residential collection law basing 

the act on a demonstratable case concerning public health and "best public 

interest" (reducing: landfilling, foreign oil imports, and utility costs). 

However, implementation of a commercial refuse pickup law could pose problems 

by virtue of the organization necessary for the wide variation in commer- 

cial pickup frequencies, container sizes and types, customer demands, and 

seasonality of volumes. An alternate method of commercial refuse control may 

be through an avowed subsidy program of resource recovery facilities (des- 

cribed in Section 3 . 2 1 ,  thereby desciplining the market. Objections will 

be raised if disposal control starts at the pickup point, disallowing initial 

collector sorting, 

As residential and commercial/institutional refuse collection in 

counties achieves 100 percent, the per capita amount of refuse for disposal 

may increase, since an individual responsible for his own disposal would 

probably have incentive to minimize his generation (by recycling, composting, 

etc.). Moreover, illegal roadside dumps will lose much of their reason for 

existence and there will be generally less reason for litter, unsanitary 

conditions, and trash strewn alleys. On the other hand, there may well be 

some complaints by those who are forced to pay for and receive the collection 

service when their use of the service may be negligible. Rates throughout a 

county for collection service will vary according to the number of pickups per 

mile and the haul distance to a transfer station or resource recovery site 

unless an average rate is used for the entire county. 

4.2.2 Long-term users of RDF in Maryland 

The second step is to determine if there is a local long-term tlser nf 

the RDF product. At the present time there appear to be very few companies 

or utilities in Maryland who can use RDF as a supplementary fuel for steam 

and electric generation in existing boiler facilities.6 Most of the elec- 

tric power plants in Maryland, and especially those in the Baltimore region 



which were originally designed for coal, have now been converted into oil- 

fired peaking units. Because of a lack of experience and a guarantee of 

reliability the Baltimore Gas and Electric Company is hesitant to burn RDF 

with oil, but if the Crane 1 and 2, Wagner 1 and 2, and/or Brandon 1 and 2 

units are converted to coal uder the ESECA legislation, RDF could be burned as 

a supplemental fuel. Potomac Edison Power Company could modify its Dickerson 

1, 2, and 3 units, which are already burning coal, but because they are 

peaking units, they would need expensive modification, require long-term RDF 

contracts, for a fuel savings which would not be significant. No action is 

presently contemplated. The proposed Dickerson 4 plant, a base load 850 Mw 

unit designed to accept RDF, continues to be postponed in light of recent 

load growth developments. Under MES estimates of a 10 percent Btu substitu- 

tion of municipal solid waste fuel at the Dickerson 4 facility, there would 

be a need of 2260 tons/day of refuse or 1582 tons/day of RDF, almost 30 

percent of Maryland's refuse. The feasibility of using RDF as a supplemental 

fuel at the City of Hagerstown's municipally owned power plant is being 

studied as a means of enhancing fuel economy. Issues under study include 

air emission standards, base load operational possibilities, capturing a 

higher fraction of the available refuse, the economics of resource recovery 

and landfilling, and possible contractual obligations. 7 

A feasible alternative to burning RDF as a supplemental fuel in an exist- 

ing or new utility boiler is to fire it at 100 percent in a county or re- 

gional electric generating facility. MES has two ways to provide capital. 

One is through its revenue bonds. The other is through its GrantILoan Pro- 

gram, as authorized by the 1974 Maryland Resource Recovery Act, which provides 

for up to 20% State Funding, but not to exceed $5M. This will not harm a 

county's bonding capacity or credit rating. The county (under the Public 

Utilities Service mandate regarding intra-state generation and with the 

involvement of the Maryland Power Plant Siting Program) could finance an 

electric generation facility with short term notes without initial cost to 

a utility. In the case of Hempstead, New York facility, the electric gener- 

ation equipment, which fully meets utility specifications, from the boilers' 

steam line to the transmission line tie-in will be sold to an area utility 

once the plant is operational, thereby allowing the county to repay its short 



8 
term loans. According to MES, capital expenditures for a 1,600 tonslday 

plant designed with semi-suspension boilers and a 60 Mw power plant to gen- 

erate electricity six days a week, 16 hours a day would involve in 1975 

dollars, $14.9M for materials recovery, $1.8M for RDF storage and mate- 

rials handling, $34.8M for steam generation equipment and $11.4M for electric- 

ity generation equipment; debt service, operations and maintenance, landfill 
9 

costs, recovered materials, and steam prices not included. Agreements 

would be necessary with the utilities to operate the facility on a regular 

basis so that the refuse does not have to be stored for more than two days. 

State institutions in Maryland for the most part have oil-fired heating 

units, a variable seasonal demand and, in general, a small, year-round steam 

demand. In 1973-74 Maryland State facilities consumed 31.9 million gallons 

of fuel oil. As the price of oil rises or new equipment is needed, however, 

it may be feasible to purchase new boilers and use RDF in pellet form with 

or without coal. The University of Maryland in College Park, Prince George's 

County, has been studying the use of 100 percent RDF in a new boiler to both 

augment and replace oil-fired capacity, but there would be fluctuations in 

steam need due to seasonal variations and school schedules. A solution to 

the seasonal irregularities is to pelletize the RDF using any one of several 

existing methods and treat it is so that long-term storage would be possible. 

Pelletized RDF has been test burned at the Maryland Correctional Institu- 

tion's (MCI) stoker-grate coal-fired boiler and a public school boiler, 

where the burning characteristics of the coal appeared to improve. Demand 

for steam in non-electricity generating uses has a less dramatic seasonal 

variation which also might be solved by pelletized RDF if the pellets can 

withstand a minimum of 6 months storage with no health hazard or decom- 

posit ion. 

Many of the State and Federal facilities in Maryland dispose of their 

refuse in on site sanitary landfills. Only a few contract for refuse pickup 

with disposal taking place in county landfills. As with the State facilities, 

the steam needs of Federal facilities also vary widely between seasons. This 

can possibly lead to the burning of 100 percent unprocessed municipal solid 

waste of their own plus some county-refuse during peak needs, and landfilling 



of some waste when demand slackens. The use of internally generated munici- 

pal solid waste as a fuel is currently being examined by the Department of 

Defense for several Federal facilities in Maryland. 

One hundred million gallons of #2 and /I6 oil were used in 1974 by a 

total of 12 Maryland industries, with Bethlehem Steel using half of that 

amount.'' Kelley-Springfield uses approximately 250 tonslday of coal, 

but the facility's location in Allegany County places it near easily available 

coal and away from major refuse generation centers. 

Present reasons for industry's limited use of RDF can be attributed 

to several factors which can be surmounted with proper handling. First, 

because fuel costs are usually only a small proportion of production costs 

(possible exceptions are a few energy intensive industries) and uninterrupted 

production of steam/power is essential, industry has no present incentive to 

experiment or assume risks. Second, when an industry is an oil user the 

assurances of "no problemst', "uninterruptable supplyt' and "fill the need" must 

be proven before a company will undertake a reconfiguration of its boilers or 

purchase new boilers with ash handling, in order to install RDF-firing equip- 

ment and suitable air pollution controls. Third, in the case of the coal 

user, there still are concerns over: the dependability of supplemental or 

sole RDF use, firing techniques to give even heating, and air pollution 

control which is more difficult with RDF. Fourth, industry is skeptical, 

though not as much as before, about signing long-term supply contracts for RDF 

with one or more county/municipal governments even with the promise of financial 

penalties for non-deliverance. Unless induced by much higher fuel costs, 

impending oil embargoes and natural gas curtailments, or given committments of 

federal and state fiscal incentives, industry will only continue to "discuss" 

RDF . 
An exception to industry's avoidance of RDF is coming from the cement 

industry. Three major Maryland cement manufacturers use 250, 275 and 720 

tonslday of coal. MES has been conducting tests at the Lehigh Portland Cement 

facility in order to determine the feasibility of RDF use as a supplemental 

fuel. Although the tests have proved positive, there has been weak industry 

incentive to sign contracts and enter into a fueling method which involve 

extra effort and expense. Benefits will have to be explained to potential 

industry users and uncertainties reduced. 



Central heating and cooling systems, outside of the one in Baltimore 

City and the several state and federal facility systems, are almost non-existent 

in the private sector. The steam demand in these systems is seasonally 

variable and presently handled by oil-fired power plants. The Baltimore 

~ ~ r o l ~ s i s  facility will supply steam to city steam customers; additional 

suppliers are not needed. 

Even after the state and counties have solved the problems of the command 

of a steady supply of municipal solid waste and assure its delivery to resource 

recovery facilities, siting transfer stations and resource recovery facilities, 

and producing RDF there may be a difficulty in convincing utilities, industries 

and governments to use it. While some political persuasion may be brought to 

bear and institutional barriers lessened, the economic rationale must be 

viable. KUY production, and more importantly its use, are essential in the 

debate on whether or not to build a resource recovery facility. RDF sales 

must account for at least half of the facility's product sales. The facility's 

existence should be the result of refuse disposal problems (physical and 

fiscal), not product profits. But when a resource recovery facility is built, 

RIIF use is the cornerstone to economic viability. 

4.3 Ambient' Air Quality Issues 

The purpose of this section is to determine whether permitting regulations 

within the State of Maryland would hinder the production and use of RDF. A 

review has been made of the existing rules and procedures within the State as 

they affect transfer stations, resource recovery plants and RDF user facilities. 

A more detailed discussion of the specific water and air quality issues are 

presented in Sections 4.4 and 4.5, respectively. 

Prom all available information, it seems that the permitting of new 

transfer stations and resource recovery facilities within Maryland would not 

be difficult. Don Andrew, of Maryland's Environmental Health Administration, Air 

Quality Program, believes that such facilities would require permits only to the 

extent that they release "fugitive dust" into the atmosphere. 12 
New instal la- 

tions would need to be equipped with baghouses and odor control systems to 

prevent escape of dust and odors to the surrounding atmosphere. Since nearly 

all new facilities are designed with control capability at this time, it would 

seem that permits could be easily obtained. 



More serious problems may ba encountered at facilities which are designed 

to - burn the RDF to produce steam and/or electricity, however. Any new plant 

of this kind would be treated in the same manner that other potentially 

polluting installations are handled: it would require a "permit to construct" 

showing that "advances in the technology of air pollution control developed 

for the kind and amount of emissions" produced by the facility were included 

in the design.13 Later, the facility would require a "permit to operate" 

demcnstrating that the emissions control equipment had been shown to be 
14 

effective, and would have to invite pub'lic comment on its proposals in 

a manner stipulated by the Air Quality Programs. Copies of all relevant 

materials are normally made available to the public during the permitting 
15 process. 

RDF use may encounter hazardous waste regulations both under the federal 

Resource Conservation and Recovery Act and Maryland's Natural ~es'ources 

Article 8-1413.2. As of now the production of ash over 2,000 tons per month 

is designated a Class.V.1 hazardous waste by Maryland requiring special treat- 

ment during disposal. 

According to Andrew, the siting of new RDF-burning installations in 

nonattainment areas of Maryland would be difficult because of the strict 

requirements imposed under EPA regulations (described in Section 4.5). 

However, EPA has exenpted plants that burn municipal solid wast from its 

emission offset policy, and thus new resource recovery facilities can be 

built, under the policy, even if they cause or contribute to violations of 

ambient air quality standards. In such cases, facility owners must obtain all 

".~v.~ilable" emission offsets -- corresponding reductions in air pollution 
emissions from existing sources in the same area. 

Unlike other new air polluting sources, resource recovery facilities will 

not be prohibited if avai'lable offsets do not result in "a positive net air 

quality benefit" in the affected area and "reasonable progress toward attainment" 

of the applicable ambient air quality standard. EPA does require;however, 

that owners make contin~iing good-faith efforts to obtain additional offsets as 

they become available. 

Special Maryland statutes which regulate the location of new solid - 
6 fuel fired utility boiler installations below 250 X 10 btu/hr could also 



inhibit RDF development. 
16 

As a result of these restrictions in urban 

areas, the development of.RDF-firing capacity is thought to be limited to the 
17 

more rural areas of the state. Whether it is economically feasible to 

site RDF facilities at a distance from urban areas is a question that must be 

addressed by state and county planners on a,case by case basis in their review 

of area refuse generation tonnages, landfill disposal costs, haulage costs, 

RDF user location, and other siting factors. 

Permitting requirments are presently under review by federal and state 

officials with an attitdde of removing the permitting barriers to siting. 

This may come from regulation changes or requirements for additional technology 

to mitigate potential problems. 

4.4 Water Quality Issues 

The issue of water quality degradation resulting from RDF production 

and burning in Maryland is one for which virtually no data is currently 

available. Municipal solid waste (MSW) can contain elements which might pose 

a threat to drinking water were they to enter the aquifer of a community, but 

it is unclear whether any process associated with RDF production and use would 

be likely to contribute directly to water contaimination. In the normal RDF 

production chain--collection of refuse from private homes and communities, 

transport to a transfer station for compacting and loading, transport to the 

RDF plant for shredding and resource recovery, and transport to a boiler for 

burning and final landfill--there would seem to be few points at which exposure 

to natural water would be possible. 

Transfer stations and resource recovery facilities are designed to 

entrap all water which might have come in contact with the refuse. Tipping 

floors and receiving bins are usually enclosed to keep out rain water. Daily 

sanitizing of the tipping floors, packer truck loading areas and resource 

recovery receiving areas diminishes the water pollution potential. 

Tn the resource recovcry prnccss certaii~ gla~tj recovcry processes demand 

the use of large quantities of water, some needing as much as 65 thousand 

gallons per ton of refuse. The amount of water used in ferrous and non-ferrous 

metal cleaning, if necessary, is relatively insignificant, as is the water 

occasionally used in the shredder or receiving area cleanup. Recycled water 

is suitable for all aspects of resource recovery except for final froth 



floatation in the froth floatation glass recovery process. A dry recovery 

process is used at the Baltimore County resource recovery facility. Waste 

water can be pumped into a thickener, a settling pond and filtration system 

and/or sewer. 
18 

There is the possibility that water used in boilers for ash quenching and 

stack scrubbers of facilities which burn RDF with coal might contain larger 

amounts of some substances than water used in the same facilities when coal 
- alone:. is burned. Pollution studies conducted at the EPA demonstration plant 

in St. Louis showed marginal increases for total dissolved soliids (TDS), 

biological oxygen demand (BOD), dissolved oxygen, and suspended solids in the 

facility's effluent pond.19 Increases for some chemical compounds were also 

' noted. However, the significance of these findings is questionable since the 

testing program was limited and yielded results for only one facility. 

In considering the possible water quality impacts of RDF utilization it 

is worthwhile to recall that the same refuse used in RDF production would 

normally be landfilled if resource recovery operations were not present. 

Herein lies a significant point: the end resu1.t of RDF burning is an ash 

, - (removed from the floor of the boiler and from pollution control equipment) 

which is easier to landfill, without fear of contamination than raw refuse 

which commonly produces leachate problems when placed in the ground. A recent 

report by.the State of Maryland indicates that more than half of the existing 

landfills in the state are experiencing leachate problems ranging from moder- 

ate to severe at this time." The following description is typical of the 

landfill sites at which leachate hazards have been found: 

Black seeps with a strong leacliate odor exist in the area of the 
completed fill. Black ponded water surrounds the end of the older 
fill. In the newer fill area, a dis2parge from a sediment pond 
flows directly into a nearby stream. 

While it is reasonably easy to build filtration devices to remove 

chemical substances from the effluent of an RDF plant, it is very difficult to 

control leachate problems of the kind described above. Since RDF use can 

reduce the amount of municipal refuse that needs to be landfilled by as much 

as ninety percent and produces a relatively inert final product from RDF 

processing and burning, it would seem to be beneficial for water quality. 



Thus, water quality degradation should not present an impediment to resource 

recovery and RDF use in Maryland. It appears that facility design and techno- 

logical adjustments can alleviate such potential sources of trouble. 

4.5 Legal Air Quality Issues 

Introduction: This section will focus on the effects of the Maryland 

State Implementation-Plan (SIP), as required by the Clean Air Act of 1970 and 

amended in 1977 on RDF production and use in Maryland. A full discussion of 

the Federal Clean Air Act of 1970 and the 1977 Amendments and their effect on 

Maryland's RDF production and use potential is given in the Appendix to this 

report. 

The processing of municipal solid waste into RDF involves the shredding 

and preparation of a light aggregate of paper and plastics. The primary air 

quality impact is dust. Emissions from the Cockeysville, Maryland processing 

facility are controlled by a baghouse with a 99.9% collection efficiency 

sufficient to meet Maryland's .03 grams per standard cubic foot of dry exhaust 

gas (gr/SCFD) emissions limitation. 
2 2 

While the basic pollutants emitted in RDF combustion are known (suspended 

particulates, hydrogen chloride, sulfur oxides, nitrogen oxides, carbon 

monoxide, hydrocarbons, and certain trace metals in gaseous form), the volumes 

and proportions of pollutants have been found to vary due to geographical 

origin and seasonal fluctuation of the refuse. In addition to the changes in 

pollutant make-up caused by variations in RDF composition, the differences in 

RDF processing techniques and user facilities,also have strong effects. It is 

known that when RDF is cofired with coal, the result, as compared with 100 

percent coal, is higher particulate and carbon monoxide emissions, but lower 

sulfur dioxide and nitrogen oxide emissions; the degree of variation is only 

partially due to the percent of coal used and its characteristics. When using 

refuse or RDF in a pyrolysis plant the amount and characteristics of the 

particulate matter is the problem. 

The Maryland State Implementation Plan: The Maryland State Implementation 

Plan (SIP) is intended to implement the Clean Air Act of 1970 and 1977 Amend- 

ments. The construction, modification, and operation of almost every station- 

ary source is regulated by the states pursuant to their state implementation' 

plans. The Clean Air Act, as amended by the 1977 Amendments, requires states 



to submit new SIPS by January 1, 1979, to incorporate the changes made in the 

1977 Amendments. (Section 42 U.S.C. 7410 (a)(2)(D) provides that the SIP must 

include a permit program to implement the provisions dealing with the preven- 

tion of significant deterioration (PSD) and nonattainment (defined in the 

Appendix;) In addition, the state SIP must include: 

11 a permit or equivalent program for any major emitting facility, 
within such region as necessary to assure (i) that the national 
ambient air quality standards are achieved and maintained and 
(ii) a procedure, meeting the requirements of paragraph (4), 
for review (prior to construction or modification) of the location 
of new sources to which a standard of performance will apply.1123 

.The states must therefore have the authority to refuse to permit the construc- 

tion of a new source or the modification of an existing source if (1) the 

source would be likely to interfere with the attainment or maintenance of an 

ambient air quality standard or a PSD increment or (2) if the new source or 

modification would violate a new source performance standard. 

Air quality control in Maryland is governed by Article 43 of the Anno- 

tated Code of Maryland and by statewide and regional regulations promulgated 

by the Department of Health and Mental Hygiene. The statute and regulations 

are incorporated as part of the SIP and designed to permit the state to 

identify sources and detect violations of the emission standards. 

The Annotated Code of Maryland, Article 43, Section 693(a), (b), estab- 

lished six air quality control regions and authorized the Department of Health 

to establish air quality standards. Effective July 1, 1979, the ambient air 

quality standards for the six regulated pollutants will be identical to the national 

ambient air quality standards. The Department of Health also set emission 

limitations for a variety of categories of sources emitting each pollutant. 

The emission limitations vary depending upon the location of the source. The 

four air quality control regions (AQCR) other than Metropolitan Baltimore 
- - 
and ~ ~ t r o ~ o l i t a n ~ ~ ~ a s h i n ~ t o n  D. C. are covered by one set of standards 

(COMAR 1Q.18.02, .06, and .07) and the two large metropolitan areas by 

another (COMAR 10.18.04 and 10.18.05). 



The emission limitations of special interest for RDF use are those for 

visible emissions and particulates. Outside the two major metropolitan areas, 

an existing installation and any subsequent modification (i.e., one constructed 

before January 17, 1972) is permitted according to section .02(c) of COMAR 

10.18.02, .03, .06, and .07, to have visible emissions no darker than that 

designated as No. 1 on the Ringelmann Smoke Chart or greater than 20 percent 

opacity. ' In the ~altiiore and Washington areas and for new installations in ? 

other parts of the state, no visible emissions are permitted according to 

section .02(A) of COMAR 10.18.04 and .05, and section .02(B) of COMAR 10.18.06 

and .07. 

Determination of the applicable emission limitation for particulate matter 

is complicated by the fact that the standard applied will depend upon whether 

the facility is characterized as an incinerator or as solid fuel burning 

equipment.24 While a pyrolysis plant or a waterwall incinerator might be 

classified as an incinerator, it seems likely that a boiler which burned RDF 

in suspension would be classified as solid fuel burning equipment. 'On that 

assumption, the emission limitation for new solid fuel burning equipment in 

the four non-metropolitan AQCRs (COMAR 10.18.02, .03, .06. and .07, and section 

.03(B)(2), Table 2) and for new and existing solid fuel burning equipment in the 

Baltimore and Washington metropolitan areas ( C O W  10.18.04 and subsection .03(B1(31, 

Table 2) is .03 gr/SCFD. 

Representatives of Maryland's Air Quality Programs stated that a facility 

burning RDF as a supplement to coal would have to have extremely good elec- 

trostatic precipitators and still would probably not meet a no visible emissions 

. and .03 grain 1oading.standard. .However, some industry sources believe that a 

precipitator deskgned specifically for RDF use might well meet such a standard. 

Nevertheless, RDF use Tn.outlying counties, in existing sources where the 

particulate standard is not as stringent and where the visible erni~s~ons standard 

for existing and modified sources is 20 percent opacity, appears to pose fewest 

problems. However, the'haul cost penalties might affect overall viability of 

RDF use. 

Data for the St. Louis plant indicate that at lower boiler loads (up 

to 120 MW) a .mixture of coal and RDF, with RDF averaging about 10 percent, 

resulted in a grain loadlng of less than .1 g r / ~ ~ ~ ~ . 2 5  At 140 MW, emissions 



increased to almost .3 gr/SCFD due to a loss of precipitator efficiency at 

these higher bo2ler loads. Each of these levels exceeds new source perfor- 

mance standards for incinerators (.!I8 gr) and fossil fuel fired steam generators 
6 1 b 1 0  Btu) and also exceeds the 0.03 grain loading standard under Maryland 

law. However, it must be noted that the loss in precipitator efficiency at 140 MW - 
was due in large measure to operation in excess of the 125 MW design, thereby 

exceeding design air velocities. Moreover, the precipitators were not assigned 
A 

to meet .3 even for burning coal. In any event, given this admittedly limited 

experience with RDF, it would seem that if any RDF facilities can be located 

in metropolitan areas the nost appropriate facilities for experimentation would 

be ones with relatively new equipment, and efficient precipitators specially 

modified to work efficiently with RDF. 
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CHAPTER V 

SOME PRELIMINARY CONCLUSIONS 

In general, we reiterate that the best prospects for implementing RDF or 

other resource recovery facilities is in those counties where the problems of 

disposal by sanitary landfilling methods are becoming acute for either fiscal 

or land availability reasons. Attempted stimulation of resource recovery 

. facilities in counties where the physical.or,fiscal problems of refuse disposal 

are not sufficiently acute will be likely prove unsuccessful. . . 

The State of Maryland can encourage.~~F' production and use in thos'e 

.c,ounties where conditions are favorable by reducing certain institutional 

barriers and social constraints. This.could involve passing new State legisla- 

tion, undertaking further studies, applying pressure to local governments and 

industries, adjusting the MES charter, offering interdepartmental assistance 

to county governments, and making additional financial commitments to resource 

recovery. A number of specific points emerge from our preliminary study: 

Air Quality Issues 

Many of the air quality restraints on the use of refuse-derived fuels in 

Maryland will depend upon the position of EPA on a number of important issues, 

upon the impending revisions to the Maryland State Implementation Plan, and 

plans to implement the new nonattainment and prevention of significant deterior- 

ation provisions of the 1977 amendments to the Clean Air Act (as discussed in 
I 

the Appendix). These revisions are presently being planned by the State of 

Maryland for submission to EPA in 1979. 

More significant uncertainties remain about the nature and composition of 

the refuse and the emissions it will generate. Research will be needed into 
d 

control technology designed to work efficiently with RDF. Unique problems 

. might arise with reference to emissions of trace metals, and pathogens. 
Although there are no standards for safe levels of such emissions under the 

Clean Air Act, special precautions may be necessary. 



RDF is generally an urban resource because of the availability of large 

concentrations of refuse from these areas. Since urban communities are also 

the most likely to experience air quality nonattainment problems, special pre- 

cautions will be required to assure that the result is not further deterioration 

in the already overburdened urban environmental setting, especially in the case 

of particulates. It remains to be seen whether current emission trade-off and 

PSD policies will be adequate in this regard. At this early stage of develop- 

ment of RDF, when many.uncertainties about its environmental impact exist, it 

would seem prudent to use closely monitored pilot studies in Maryland and else- 

where to gain more definitive data on the full air quality costs of this impor- 

tant resource before its widespread use is advocated. 

Refuse Control 

As has been stated (section 4.2.1), a primary factor in developing 

resource recovery is having a known, assured quantity of refuse. Counties 

have the backing of a state law to operate or contract for residential refuse 

collection; legislation allowing them to do the same with commercial/institu- 

tional refuse probably is needed as well. These two laws would allow credible 

assurances of a definite refuse supply to be given to financial backers and 

industrial partners, and allow facilities to be designed and constructed for 

optimum capacity, which in turn maximizes economies of scale in both capital 

and operating costs. 

Characteristics and Volume of Yaryland Solid Waste 

The volume and characteristics of a county's municipal solid waste must 

be known before the resource recovery facility is designed. Few counties have 

this information on the residential and commercial/institutional refuse 

collected or disposed of within their jurisdictions. Counties, possibly with 

14ES or other state agency assistance, need to weigh refuse (even if only 

periodically), know refuse origins and know the characteristics of the refuse 

from residential and commercial ~nits. Facility design requires at the very 

minimum knowledge of the fractional composition of paper, plastics, ferrous 

metal, non-ferrous metal, garbage, wood, leather, textiles, garden wastes and 

inert materials; with additional knowledge on seasonal variations and the 

frequency of daily and weekly surges. The economic viability of recovering 

ferrous and non-ferrous metals and glass must also be made prior to recovery 

system investment. 



R D F  Users 

Given county authority to coxlect residential and commercial/institutional 

refuse and known volume and characteristics of refuse, (or estimates based on 

reasonable sampling program) identification of potential RDF user is the next 

step. If the user is to be a utility, industry or statelfederal facility then 

it is preferable, of course, that the RDF be used within the county in which 

it is generated in order to minimize inter-county refuse and ash movement. 

Territoriality is an important issue among ~aryland's counties. Any program 

of marketing RDF to customers in adjacent counties on long-term contracts may 

warrant state judicial attention, for the county in which the RDF was being 

hauled would be excluded from marketing its future RDF to that particular 

' client. While states cannot block the movement of refuse across state lines 

~t rs uncertain whether counties can or cannot pass ordinances with regard to 

county lines. Counties can build their own boilers and steam generators, but, 

again, territoriality is an issue. Some counties may not have feasible 

locations for a power plant or wo.uld require new connecting transmission lines 

to be built through another county. 

Siting 

In conjunction with identifying the RDF user siting of the resource 

recovery facility,.transfer stations, residual landfill and ultimate user 

(existing or planned) must be addressed. 

Potential power plant sites are subject to the usual issues of transmission 

line adjacency (138 Kv or 69 Kv for the likely size of R D F  fired fenerators), 

water needs, air quality permitting ability, geology, land use compatibility, 

major refuse locations, resource recovery facility location and transportation 

aspects of refuse and RDF. Location of the RDF facility should be based on a 

full locational analysis, balancing refuse and RDF haul distances, and con- 
strained by the set of feasible sites. A landfill needs to be located near 

the resource recovery facility to take the unrecoverables. Transfer stations 

often have to be placed in locations of least community resistance, but should 

be situated in accordance with the economics of haul distances between collector 

vehicles and the resource recovery facility. Collection routes can be arranged 

so that the collection trucks travel toward transfer station and resource 



recovery facilities rather than the reverse. This interrelationship in 

facility sitings and collection routes needs to be investigated by MES so that 

a more complete picture of RDF costs and implementation problems is known. 

Financing 

Financing a resource recovery facility, and possibly steam and electric 

generation facilities can follow both private and public routes. The most 

advantageous method would be to use the bonding ability of MES, whose revenue 

bonds would be available without upper limit. The MES loadgrant program, as 

authorized by the 1974 Resource Recovery Act, however, currently provides only 

up to 20% state funding, with an upper limit o f $ 5 ~ ,  and in addition requires 

State ownership. Certainly increasing the MES share, and making State owner- 

ship conditions less stringent, would provide worthwhile additional incentives. 

Assistance in the funding of county steam and electric generation facilities 

is also granted within the MES charter, and the necessary details should be 

resolved. One additional issue is the ability of a county to pay a penalty to 

an RDF user in the event of refuse or RDF product shortfall, a problem that 

will likely arise in negotiations with potential users, and which should 

therefore be clarified in advance. 

Conclusion 

RDF use in Maryland is on the verge of becoming a reality. MES has 

conducted much basic research and experimentation in resource recovery at the 

Baltimore County facility. Several counties have considered the idea of RDF 

production and use, but inaction is due to the perceived difficulties and the 

lack of a real State effort to assist counties in project completion. A 

coordinated effort by Maryland state agencies, the introduction of necessary 

legislative changes, developing a sense of priority and a continuing dialogue 

with county officials, industry, utilities and State citizenry may well remedy 

the current stagnation in RDF production and use efforts. The desired result 

would be the use of a presently wasted resource, refuse, an inherently satisfac- 

tory and environmentally sound solution to municipal refuse and a small, but 

nevertheless significant lessening of the s t a t e  dependencc on oil. 



APPENDIX 

This Appendix focuses on the effects of the Clean Air Act of 1970 and the 

1977 Amendments on RDF production and use in Maryland. The emphasis here is 

on the cofiring of RDF and coal to facilitate the fullest discussion of the 

1977Amendments, and not to prejudge the most advantageous use of RDF. 

The Clean Air Act of 1970 and the 1977 Amendments 

The Clean Air A C ~  of 1970 required the administrator of EPA to establish * 

national primary and secondary ambient air quality standards (NAAQS) for any 

pollutant which causes any adverse effect to public health or welfare. EPA 

has designated six such pollutants: particulates, sulfur dioxide, carbon 

monoxide, nitrogen oxide, photo-chemical oxidants, and hydrocarbons. States 

were required to submit State Implementation Plans (SIP) by May 30, 1972, 

designed to bring each state's air quality within the national primary stand- 

ards by 1975, and within the secondary standards within a reasonable time 

thereafter. Extensions to 1977 were granted by EPA under certain conditions. 

The Clean Air Act, as amended by the 1977 Amendments, requires states to 

submit new SIPS by January 1, 1979 to incorporate the changes made in the 1977 

Amendments. States were permitted to submit plans more stringent than neces- 

sary to comply with the national standards (discussed in Section 4.5). 

The 1977 Amendments to the Clean Air A c t  will have the most signifi- 

cant impact upon the future use of RDF and the siting of new RDF facilities. 

Three major sections of the amended law must be considered in some detail in 

order to evaluate the foreseeable legal constraints on the future use of RDF 

as an energy source. These are: 1) new source preformance standards, 2) 

provisions for non-attainment areas, and 3 )  provisions for the prevention of 

the significant deterioration of air quality. 

The Source Performance Standards (NSPS) (42 U.S.C. 7411) 

EPA was required by the 1970 Act to set nRw snurce performance standards 

(NSPS) for emissions from new or modified sources which the Administrator de- 

termined might contribute significantly to air pollution at levels threatening 

the public health and welfare. Regardless of the lacatinn o f  a significant 

new or modified source, the state must conduct a preconstruction review to en- 

sure that emissions will not violate the NSPS. 



The 1977 Amendments provide that the standards set by EPA are subject 

to the following requirement: the "standard of performance shall reflect the 

degree of emission limitation and the percentage reduction achievable through 

application of the best technological system of continuous emission reduction 

which (taking into consideration the cost of achieving such emission reduc- 

tion, and any non air quality health and environmental impact and energy re- 

quirements) the Administrator determines has been adequately demonstra- 
I, 1 ted. The section applies to new sources within the industrial categories 

specified by EPA. The Administrator is required to include a category of 

sources if, in his judgment, it cuases or contributes significantly to air 

pollution which might endanger the public health or welfare. 

The statute exempts a conversion to coal pursuant to an order under 

the Energy Supply and Environmental Coordination Act of 1974 (ESECA) from the 

definition of a modification and hence from the definition of a new source. 

Maryland has several power plants presently burning oil which may be affected 

by this provision. It seems logical to predict that those plants would be 

most likely to include further modifications permitting the use of RDF as a 

supplemental fuel when they make the necessary modifications to burn coal, 

even though (subject to some qualifications to be explored) the further 

modifications necessary to permit the source to burn RDF could constitute a 

major modification potentially ringing the source within the preview of the 

new source performance standard. 

The next question is whether certain types of RDF facilities fall within 

any of the new source categories established by EPA. Some personnel in 

Maryland's Air Quality Programs see a serious definitional problem in trying 

to fit RDF facilities within one of the existing categories. 

Two categories are pertinent: 1) large incinerators and 2 )  fossil fuel 

fired steam generators. The EPA definition of an incinerator is very broad 

under 40 C.F.R. 60.51: "any furnace used in the process of burning solid 

waste for the purpose of reducing the volume of the waste by removing com- 

bustable matter." An RDF facility would be burning solid waste not to reduce 

its mass, but rather to recover the energy available for use. It can be 

argued that the reduction of the amount of waste is largely only a beneficial 

side effect, though the production of RDF may be the result of landfill costs 



and economic benefit. Given our focus on facilities which burn processed RDF 

either as the only fuel or as a supplement to coal, it would seem that the EPA 

definhion of incinerators does not -include RDF. However, EPA' s interpreta- 

tion will be required in an individual situation when the question arises. 

EPA's definition of a fossil fuel fired steam generator under 40 C.F.R. 

60.41 is "a furnace or boiler used in the process of burning fossil fuel for 

the purpose of producing steam by heat transfer." EPA further defines fossil 

fuel under 40 C.F.R. 60.41 as "natural gas, petroleum, coal, and any form of 

solid, liquid, or gaseous fuel derived from such materials for the purpose of 

creating useful heat." Since RDF does not fall within the definition of a 

fossil fuel, it would seem unlikely that plants buning RDF alone could be 

characterized as falling within the category of fossil fuel fired steam genera- 

tors. Moreover, the modification of an existing coal-burning plant to com- 

plete or partial RDF, would similarly not appear to be covered because the 

modification was to allow use of a non-fossil fuel and less of a fossil fuel. 

EPA's regulation 40 C.F.R. 60.40 states that: 

any change to an existing fossil-fuel steam generating unit 
to accommodate the use of combustible materials, other than 
fossil fuels as defined in this subpart, shall not bring that 
unit under the applicability of this subpart. 

While the S.anguage of the EPA regulstiono appears to exclude fx&m either 

of these new source categories, a new plant burning entirely RDF or an exist- 

ing coal burning plant coverting to the use of RDF, EPA may decide to include 

such future new sources or modifications within one of these existing categor- 

ies. It,is conceivable, for instance, that EPA might decide that an RDF 

burning plant is an incinerator because it reduces the volume of waste before 

it is burned even though its purpose is mainly to produce energy. EPA could 

also decide that a modification of a coal burning plant p a r t i d a l l y  to RDF came 

within the category of fossil fuel fired steam generators since most of the 

fuel consumed was coal even though the modification decreased use of coal. 

If RDF begins to be used widely, EPA might also create a new category 

for sources burning RDF either entirely or in conjunction with coal. EPA is 

required under 42 U.S.C. 7411 to establish NSPSs for all categories of sources 

that might contribute significantly to air pollution which threatens public 



h e a l t h  and we l f a re .  However, under r e g u l a t i o n  42 U.S .C.  7411(a) (2) t h e  NSPS 

- s t anda rds  do n o t  apply t o  sou rces -  which have commenced cor i s t ruc t ion  b e f o r e  t h e  

NSPS has  been proposed. 

The s tudy  done f o r  t h e  Department of Energy ( I n s t i t u t i o n a l  B a r r i e r s )  

assumes t h a t  t h e  S t .  Louis  test p l a n t  would n o t  f a l l  under t h e  f e d e r a l  new 

source  performance s t anda rds  a s  i t  w a s  cons t ruc t ed  p r i o r  t o  A p r i l  1971, t h e  

d a t e  on which EPA i s sued  t h e  NSPS f o r  f o s s i l  f u e l  f i r e d  s team g e n e r a t o r s .  
2  

EPA's r e g u l a t i o n  40 C.F.R. 60.14 c l e a r l y  s t a t e s ,  however, t h a t  a  p r e e x i s t i n g  

f a c i l i t y  can become s u b j e c t  t o  t h e  new source  performance s t a n d a r d s  through a  

mod i f i ca t ion  which r e s u l t s  i n  i nc reased  emiss ions :  

( a )  * * * Upon mod i f i ca t ion ,  an  e x i s t i n g  f a c i l i t y  s h a l l  become 
an a f f e c t e d  f a c i l i t y  f o r  e a c h . p o l l u t a n t  t o  which a  s t anda rd  
a p p l i e s  and f o r  which t h e r e  i s  an i n c r e a s e  i n  t h e  emission 
r a t e  t o  t h e  atmosphere. 

A convers ion  of an  e x i s t i n g  f a c i l i t y  t o  t h e  use  of RDF might q u a l i t y  as such a  

mod i f i ca t ion  i f  t h e r e  i s  an i n c r e a s e  i n  p a r t i c u l a t e  emiss.ions o r  i f  modif ica-  

t i o n s  are requi red ,  e s p e c i a l l y  t o  t h e  p r e c i p i t a t o r s .  3 

A s tudy  conducted f o r  t h e  Department of Energy has  i n d i c a t e d  t h a t  t h e  

only  t e s t  r e s u l t s  on c o f i r i n g  of a  modem u t i l i t y  b o i l e r .  t h e  one i n  S t .  Louis,  

exceeded f e d e r a l  new source  performance s t anda rds  f o r  bo th  l a r g e  i n c i n e r a t o r s  
4  

and f o s s i l  f u e l  f i r e d  s team gene ra to r s .  Furthermore,  t h e  use  of RDF re-  

duced t h e  c o l l e c t i o n  e f f i c i e n c y  of t h e  e l e c t r o s t a t i c  p r e c i p i t a t o r  a t  h ighe r  
5 

b o i l e r  l oads .  Consequently,  t h e  i s s u e  of whether RDF i s  covered by e i t h e r  

of t h e s e  two c a t e g o r i e s  appears  extremely impor tan t .  

I n  a d d i t i o n ,  when RDF i s  used i n  a  p a r t i c u l a r  i n d u s t r i a l  b o i l e r ,  i t  w i l l  

have t o  comply with.  the NSPS f o r  t h a t  industrial ca tegory  i f  such a  ca t egory  

has  been e s t a b l i s h e d .  For i n s t a n c e ,  a  cement p l a n t  would have t o  conform t o  

t h e  new source  perforuiance s t a n d a r d s  f o r  t h a t  ca tegory  i f  th.e p l a n t  were mod- 

i f i e d  t o  u t i l i z e  RDF as a supplemental  f u e l .  

A s  a  p r a c t i c a l  m a t t e r ,  t h e ' s a f e s t  r o u t e  f o r  a  f a c i l i t y  t h a t  i s  consid-  

e r i n g  a  switch. t o  RDF i n  con junc t ion  wi th  c o a l  i s  t o  o b t a i n  an  e a r l y  determin- 

a t i o n  from EPA o r  t h e  s t a t e  as. t o  whether t h a t  mod i f i ca t ion  would bri-ng the  



source within one of the categories of sources for which new source perform- 

ance standards have been set. 

If EPA does not include RDF facilities within a NSPS, the NSPS review 

process would not be applicable. The state would still be required, however, 

to determine that the new source or modification would not interfere with 

attainment and maintenance of the ambient air quality standards pursuant to 

42. U.S.C. 7410. 

Nonattainment Areas (42 U.S.C. 7501, et seq.) 

In December 1976, the EPA issued an Interpretative Ruling, 41 F.R. 

55524, which required emission offsets for new sources that sought to locate 

in a nonattainment area. The emission offset meant that another source in 

the same area had to reduce emissions by an amount which would more than 

o££set the emissions expected from the new source. This policy was adopted 

by the agency to avoid the statute's apparent requirement that no new sources 

could be built in nonattainment areas (usually urban) until the national 

ambient standards were met. 

In amending the Clean Air Act in 1977, Congress adopted the concept of 

emission offset. The statute (42 U.S.C. 7410 (a)(2)(I) provides that "After 

June 30, 1979, no major stationary sources shall be constructed or modified in 

any nonattainment area * * * if the emissions from such facility will cause or 
contribute to concentrations of any pollutant for which national ambient air 

quality standard is exceeded in such area unless, at the time of application 

for a permit for such construction or modification, (the state implementa- 

tion) plan meets requirements of Part D of this subchapter (relating to non- 

attainment areas)." 

EPA is now in the process of revising its interpretative ruling to incor- 

porate the changes necessitated by the 1977 Amendments. The ruling, once it 

is promulgated in final form, will govern the period prior to a state's 

submission of a revised SIP for EPA approval and it will continue in effect in 

states where SIPS are not approved by EPA. The new emission offset ruling is 

available only in draft form, but it will be discussed here because it may 

have important ramifications for RDF use in Maryland and elsewhere. 



In order to determine the applicability of this provision to the siting 

of RDF facilities in a nonattainment area of Maryland, a number of defini- 

tions are involved. First, a major stationary source is defined in the Act (42 

U.S.C. 7602) as a facility that has the potential (without emission controls) 

to emit 100 tons per year of a regulated pollutant. The new draft ruling 

modifies this definition to exempt sources whose allowable emissions under the 

SIP,or the NSPS are less than 50 tons per year of the pollutant. Small 

industrial boilers would probably be exempted by this definition and therefore 

would not be required to obtain an emission offset before being built in a 
6 

nonattainment area. On the other hand, a large electric utility boiler 

would undoubtedly fall within the definition of a major stationary source. 

The next definitional question involves what constitutes a "modifica- 

tion." The present regulation (40 C.F.R. 52.01(d)) states that any change in 

the method of operation which increases the emission rate of any pollutant or 

results in the emission of any criteria pollutant not previously emitted is a 

modification. However, the regulations provide that switching to an alterna- 

tive fuel would not be considered a modification if this was accomplished 

prior to December 21, 1976. In other words, if the plant were already de- 

signed to accommodate RDF but was not yet actually using it, the fuel switch 

would not be considered a modification. This exception has been retained in 

the draft revised ruling. This exception would not apply to most boilers in 

Maryland, however, because they are presently equipped to burn oil and would 

require modifications to burn coal, RDF, or some combination of the two. Such 

a change would therefore be a modification bringing the source within the 

requirements of the ruling. However, the draft regulations not yet issued by 

EPA state that conversion to an alternative fuel ordered by DOE pursuant to 

the Energy Supply and Environmental Coordination Act of 1974 (ESECA) will not 

be considered to be a modification. This would mean that an order to convert 

to coal, which is imminent for many of the power plants in Maryland, the 

facility would not be considered a modification necessitating an offset. 

However, when changes (to allow the use of RDF as a supplemental fuel) beyond 

those necessary for a conversion to coal are undertaken a modification has 

occurred. 



EPA1s new draft regulations contain two new exemptions from the emission 

offset requirements. The first exempts temporary emissions, such as those 

resulting from construction, and the second exempts "resource recovery pro- 

jects burning municipal solid waste (as defined in Section 104 of the Resource 

Recovery and Conservation Act of 1976, P.L. 94-580)." There is no authority 

for the latter exemption in the Clean Air Act Amendments of 1977 and the , 
decision was apparently made on the basis that EPA should, as a policy matter, 

encourage resource recovery projects because, it is felt, they result in 

overall environmental benefits. EPA has apparently made a determination that 

the negative air quality impacts of RDF use are less significant than the 

gains in other environmental areas, presumably solid waste disposal and water 

quality. Water quality would presumably improve with less reliance on land- 

fills and their attendant runoff and leachate problems. 

EPA's definition of a resource recovery project refers to the definition 

in the Resource Conservation and Recovery Act of 1976 ( R C R A ) ,  42 U.S.C. 

6901-6987. The term resource recovery facility is defined (42 U.S.C. 6903 

(24) as "any facility at which solid waste is processed for the purpose of 

extracting, converting to energy, or otherwise separating and preparing solid 

waste for reuse." A narrow interpretatioa of this statutory definition would 

appear to include a facility that took raw municipal solid waste and pro- 

cessed, separated or otherwise prepared it for conversion to energy or other 

reuse. It would not include the combustion of KUF either in conjunction with 

coal or alone at a facility which did not process the solid waste, but merely 

purchased the RDF from a processing plant for fuel. It might, however, 

include a facility which both processes RDF and uses it, such as an electric 

utility or an industrial plant that builds a processing plant on its premises 

and then uses the RDF for fuel. 

EPA, however, may interpret this examination more broadly. An EPA 

official stated that a cofired boiler would also be in~luded.~ Thus, EPA 
J 

might include within the definition any facility that converts municipal solid 
* 

waste to energy whether the facility buys the waste preprocessed or not. 

On the other hand, another EPA official responded much more cautiously 

that the determination would only be made by EPA on a case-by-case basis and 

that it would likely depend upon whether the purpose of the facility is to 



8 
burn garbage or produce energy. He therefore stated that if, for example, 

a standard municipal incinerator has a heat recovery unit which simply heated 

the building, it probably would not qualify. If, on the other hand, it ran 

the facility, heated the building, and heated an adjacent building, then 

perhaps it would qualify. A pyrolysis plant, according to this official, 
* 

probably would qualify, but again, EPA would look at whether the purpose was 

to simply eliminate solid waste or to recover it for use as an energy source. 
& This official also concluded that a cofired boiler using both coal and RDF 

might also qualify for this exemption, but indicated that there would likely 

be some cut-off point based on the ratio of coal to RDF, and suggested that if 

the boiler burned more than 50% RDF if might qualify as a new source.' The 

' view that cofired plants may be exempt from the nonattainment provisions does 

not seem reasonable because of the possible abuse by sources that might decide 

to cofire coal and RDF simply to avoid regulation under the nonattainment 

provisions. 

EPA1s draft ruling makes clear that even for new sources and modifica- 

tions which come within an exemption, the resulting increases in emissions 

will use up a part of the state's allocation for growth. The SIP may there- 

fore have to require additional controls on existing sources in order to 

achieve the statutorily required "reasonable further progress1' towards 

compliance with the NAAQS. 

Since it is unclear whether resource recovery projects, and particu- 

larly cofired electric utility boilers, are covered by the nonattainment 

requirements, the effects of nonattainment coverage must be considered. First 

it must be determined whether the conversion to the use of RDF will "cause or 

contribute" to concentrations of any pollutant for which a national standard 

is not presently being met. It can be assumed that a boiler utilizing RDF in 

conjunction with coal will add to the concentration of TSP (total suspended 

particulates) in a nonattainment area if the source itself is located in the 

nonattainment area. If the source is located in a clean air area, the determi- 

nation whether it will affect a nearby nonattainment area is a more difficult 

one and will depend on modelling of the individual situation. 



The states will be required to address these problems in their revised 

SIPS due to EPA on January 1, 1979. The plan requirements are set forth in 42 

U.S.C. 7501-7508. The revised SIP must provide for attainment of the NAAQS by 

December 31, 1982 (with possible extensions for photo chemical oxidants and 

carbon monoxide until 1987). In order to accomplish this, the states according 

to 42 U.S.C. 7502(b) must require: (1) the implementation of all reasonably 

available control measures as expeditiously as practicable; ( 2 )  reasonable 

further progress, inc lLding adoption of reasonably available control technology 

(RACT) for existing sources; (3) a current inventory of actual emissions from 

all sources for each nonattainment area to be revised periodically in order to 

determine whether the area will meet the 1982 deadline; (4) a quantification 

of emissions which will be allowed for new or modified stationary sources; (5) 

a permit requirement for construction and operation of new or modified station- 

ary sources; (6) emission limitations and compliance schedules for attainment 

of the deadline; (7) an analysis of the air quality, health, welfare, economic, 

energy, and social effects of the plan provisions and the alternatives consid- 

ered by the state. 

The permit requirement (/I5 above) and the growth allowance (/I4 above) are 

of most immediate interest. Section (42 U.S.C. 7503) requires the permitting 

agency to make one of two determinations in order to permit the new source or 

modification: (1) that total allowable emissions from existing sources (to 

which RACT will apply), from new sources which are not major (and therefore do 

not need permits but which are counted for emissions purposes), and from the 

proposed facility will be sufficiently less than emissions allowed from 

existing sources (including implementation of RACT) to represent reasonable 

further progress toward attainment of the NAAQS by 1982; or (2) that the 

proposed new source or modification will not cause or contribute to emission 

levels which exceed the growth allowance f n r  the area ( s e e  #/I sbve). 

This agpeara to give the s t a t e s  hwu alternative ways in whic11 Cu structure 

their construction permit program for sources which will cause or contribute 

to concentrations of a pollutant in a nonattainment area. The state may 

provide for an emission offset which more than offocts not only the new major 

source or major modification but also any cumulative effects of smaller 

exempted sources constructed in the same year. Or, alternatively, the state 
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may set up a growth bank and allow only those new sources which will not 

exceed the growth allowance. 

In addition, in order to receive a permit, the source will be required to 

comply with the lowest achievable emission rate (LAER). The statute (42 

U.S.C. 7501(3)) has defined LAER as the most stringent emission limitation 

contained in any state plan unless the applicant can prove this is not achiev- 

able, in which case the most stringent emission limitation ever achieved would 

apply.. EPA is expected to pr.ovide guidance on what this standard means 

according to 42 U.S.C. 7508. Meanwhile, the effect of LAER for RDF use is 

uncertain because it is such a new fuel. As a practical matter, the standard 

may not be very restrictive since there are probably few, if any, emission 

limitations in state plans and the most stringent emission limitation ever 

achieved has little effect because of the newness of RDF. This should not, 

however, be viewed as a total benefit because the more emissions permitted for 

an RDF facility, the less remains available for new growth by other types of 

sources in the nonattainment, generally urban, area. 

EPA has not issued any guidance to the states for the .design of the new 

permit program which must be included in the states' SIP revisions of January 

1, 1979. However, the essence of this permit program, as applied to RDF, is 

that a reduction in emissions must be found somewhere else which will more 

than offset the expected increase from a new RDF facility so that reasonable 

further progress toward attainment of the NAAQS by 1982 will result. 

Maryland has six Air Quality Control Regions (AQCRs). Regions I1 (Central 

Maryland), IV (National Capital), V (Southern Maryland), and VI (Eastern 

Shore) have been designated by EPA as attainment areas for particulates. One 

election district in Region I (cumberland-~ei~er) and a p o r t i o n  of Region I11 

(~etropolitan ~altimore), including parts of Baltimore City, Baltimore County, 

and Anne Arundel County, were designated nonattainment for this pollutant. 

As a practical matter, it is difficult to predict whether RDF facilities 

will be permitted to locate in a nonattainment area such as the Baltimore 

Metropolitan Area. In part, this depends upon how far away from attainment an 

area is and whether.economical1y feasible offsets are available. According to 

Maryland's 1977 Air Quality Data Report (pp. 16-21), almost every monitoring 

station in Baltimore City reported nonattainment for particulates; in some 



, ' locations the annual arithmetic mean is almost twice the national primary 

standard. This would tend to make it unlikely that the state would permit a 

. . modification that would very likely result in increased particulate emissions 

' even if an RDF plant could find offsets. It should be stressed that, even if 
. , 

resource recovery facilities and conversion to coal pursuant to ESECA are 

exempt from the offset requirements of the nonattainment regulations, these 

. . modificati-ons will still result in greater concentrations of particulates and 

' will therefore necessitate further reductions from existing sources in order 

..to obtain reasonable further progress. It seems safe to predict that the 

Maryland Bureau of Air Quality and Noise C~ntz -01  would find i . t ~ e 1 . f  11nder 

enormous pressure nor to permit a resource recovery facility from existing 

sources which do not wish to be subjected tn .greater controls and from new 

sources which were proposing locations in the nonattainment area and will, .as 

a result, be required .to find offsets. 

In conclusion, it appears that most uses of RDF would be exempted from 

the permitting program pursuant to the nonattainment provisions. Even if RDF 

facilities are exempt, however, the additional emissions would require further 

reductions from existing sources to mee the NAAQSs. It is therefore unlikely 

that such facilities will be allowed in nonattainment areas. This may pose 

siting constraints on effective RDF use in states like Maryland. 

Section 42 U.S.C. 7471, 7407(d)(1) states that for those a t e a s  of the 

state where air quality complies with the NAAQSs or cannot be classified as 

nonattainment for the six regulated pollutants, the PSD requirements apply. 

In these areas, a permitting program will be necessary for the location of new 

or modified major stationary sources to ensure that the national standards are 

maintained and that pollution levels do not exceed the allowable incremental 

increases for sulfur dioxide and particulates (SO and TSP). One of the 
2 i 

s ta ted  purposes of the PSD requirements, 42 U.S.C. 7470, is to "assure that 
. ,  . . . . . any decision to permit increased air pollution in any area to which this . . 

-3 

section applies is made only after careful evaluation of all the consequences 

of such decision and after adequate procedural opportunities .for informed 

public participation in the decision making process." The'PSD requirements 

allow in Class I1 areas--which are all the attainment areas in Maryland at 



10 
least at the present time --moderate increases in the concentration of 

sulfur dioxide or particulates over the baseline concentration (defined as the 

level of air quality existing on August 7, 1977, the date of enactment of the 

1977 Amendments). However, the increase in concentration of any regulated 

pollutant cannot exceed the national primary or secondary standard. 

Each state is required to submit to EPA a revision to its implementation 

plan by June 1979 containing a permit program to prevent significant deteriora- 

tion. A permit must be obtained for any source which has been defined by 

EPA's regulations as a major new or modified stationary source. 
11 

The Act's Section 42 U.S.C. 7475 requires that the SIP permit program 

contain the following requirements: (1) the permit must set forth emission 

limitations for the proposed facility, (2) the permit must be subject to 

public hearing and opportunity for written or oral comment, ( 3 )  the owner or 

operator must demonstrate that emissions from the facility will not cause or 

contribute to air pollution in excess of the allowable increment or the NAAQS, 

(4) best available control technology must be used, (5) an analysis must be 

made of air quality impacts projected to result from growth due to the location . . 

of the new source, and (6) the owner or operator must monitor the effects of 

the faci,lity on air quality. 

The PSD requirements must be examined to determine whether they might 

apply to an RDF facility. First, new or modified facilities within the 28 

industrial source categories included within the definition of major station- 

ary sources but which would emit or have the potential to emit an additional 

100 tons of pollution, are covered by the permit process. The 28 categories 

include fossil fuel fired steam electric plants of more than 250 mi.llion 

BTUsIhour input, municipal incinerators capable of charging more than 250 tons 

of refuse a day, and fossil fuel boilers totalling more than 250 million 

BTUs/hour input. The municipal incinerator category would appear to include 

pyrolysis plants, but it is unclear whether cofired boilers fall within the 

fossil fuel fired boiler category. If a cofired boiler had the potential to 

emit less than 250 tons per year of any pollutant, or had allowable emissions 

of less than 50 tons a year, it would be exempt from the PSD 'requirements.' 

Second, concentrations of a pollutant attributab.le to increased emissions 

from stationary sources which have converted co an alternate fuel pursuant to 



the Energy Supply and Environmental Coordination Act of 1974 (ESECA) will not 

be counted in the state's determination of compliance with the allowable 

incremental increases. l 2  This would mean that the conversion of an electric 
. . .  
utility boiler from oil to coal would be exempt for purposes of determining 

I .  

incremental increases in the concentrations of TSP and SO Nevertheless, 
2-  

the'' further modifications necessary to allow the burning of RDF in conjunction 

with coal, if they qualify as major modifications, would require a permit. 

The definition of a major modification exempts any fuel switches, "if prior to 

January 6, 1975, the source was capable of accommodating such fuel or material." 

Most electric utility boilers which are likely to be subject to an order to 

convert to coal under ESECA and which may decide to burn RDF as a supplemental 

fuel, would .probably not come within the exemption because, as of January 

1975, uose such boilers in Maryland were burning oil. It appears, therefore 

that the conversion to coal would be exempt but the additional modifications 

required to burn RDF would have to comply with the PSD permit requirements. 

Third, 42 U.S.C. 7475 (b) Provides that the owner.or operator need not 

demonstrate that the source will not cause or contribute to a violation of the 

maximum allowable increase in a Class I1 area for the expansion or modification 

of a facility in existence on August 7, 1977, when the actual allowable 

emissions of air pollutants after compliance with best available control 

technology will be less than. 50 tons per year. SOII~CAS which meet theee 

criteria must still comply with the other permitting requirements. 

It is impossible to speculate here whether the use of RDF in an existing 

facility would result in increased emission of less than 50 tons per year of 

particulates with the application of best available control technology. This 

determination would have to be made by the State Bureau of Air Quality and 

Noise Control on a case-by-case basis. However, it is unlikely that the 

conversion of an electric utility boiler to use of RDF in conjunction with 

coal would fall withi.n this exemption. 

. , " If it has been determined that the PSD permitting requirements are 

applicable to a particular new source or modification, location becomes the 

central issue. Although it would appear from the language o f  the Clean Air 

Act that the proposed siting of the source in either a nonattainment area or 

'an attainment area would determine whether the emission offset ruling or the 



prevention of significant deterioration regulations would apply, this is not 

necessarily the case. When EPA published these designations on   arch' 3, 1978 
(43 F.R. 8962, et seq.), it stated that "new sources, wherever they propose to 

locate must be reviewed for their impact on all nearby areas'as well as that 

in which they would locate.. If an area on which a new source would impact is 

designated differently than the one in which it is locating, the designation 

of the latter would not necessarily determine the- rules to which the source 

would be subject." Furthermore, the EPA promulgation stated that "PSD rules 

apply in any area where at least one NAAQS is attained, and since virtually 

every area in the country. shows attainment for at least one pollutant, the PSD 

review will be a requisite virtually everywhere." 

It therefore seems likely that a proposed new source or modification must 

be examined to determine impacts on both attainment and nonattainment areas. 

Most of the State of Maryland is Class 11 for purposes of the PSD requirements. 

This means that the allowable incremental increase in TSP will be 19 micrograms 

per cubic meter. Moreover;if the area is just barely within the secondary 

national standards of 60 micrograms per cubic meter, which will be the case in 

many areas of Maryland, the second NAAQS will constitute the ceiling beyond 

which no further deterioration in air quality.wil1 be permitted and the full 

incremental increase will not be allowed. And, as we.have noted, even if the 

increments are not violated, the state must, in locating RDF facilities, 

consider whether it desires to use up some of the area's growth allowance so 

that further industry will be prevented from locating there. Moreover, the 

state could also redesignate some areas to Class I11 - allowing some air 
degradation to the NAAQS - which would further affect RUP usage. 



NOTES TO APPENDIX 

1. 42 U.S.C. 7411 (a)(l). 

2. Note 22, p. 171, note *** 
3 .  The assumption that modifications will be required in a coal-burning 

plant in order to burn RDF as a supplement to coal is substantiated in 
the discussion in .Institutional Barriers of costs of modifying existing 
controls. This Report states: 

Cost of ~odifiin~ Existing Control Equipment. This cost of modifying 
existing pollution-control-equipment relates mainly to supplemental - - 

RDF firing. It is difficult to generalize about the costs since 
they largely dcpcnd on the condition of the existing equipueuc and 
the site. For example, modificafi~n may involve the upgrading of a 
low-energy wet scrubber to a high-eaergy scrubber or electrostatic 
precipitator. Or, it may involve the restoration to service of a 
precipitator which has been in disiise in an oil-fired steam plant 
originally designed to iire coal. If the existing plant already has 
an electrostatic precipitator adequate for control of emissions from 
coal firing, upgrading the unit for supplemental refuse firing may 
involve adding additional collecting surface to the existing unit or 
extending the unit by adding a new unit. In this case, the cost may 
depend on the extent of the addition as well as whether the existing 
unit is a roof-or ground-level installation and whether the new unit 
is to be "piggy-back" on the old one. 

4. Note 22, supra. 

5. Note 22, p. 175. 

6 .  Other laws, however, may restrict their l o c a t i . n n .  See Section 4.5.3.  

7. D. Kent Berry, Office of Air Quality Planning and Standards, EPA, Research 
Triangle Park, North Carolina, interview with Karen Edgecombe, Bruce 
Terris Associates, Washington, DC, September 1978. 

8. David Sussman, Division of Solid Waste, Office of Water and Hazardni~s 
Materials, EPA, Washington, DC, September 1978. 

9. As a practical matter, it is unlikely that a facility would burn more 
than 15 to 20 percent RDF in a cofired boiler because of the lower BTU 
content. 

10. The state has the authority to change the classification of such areas to 
Class I (which would allow only extremely small pollution increases) or' 
Class I11 (which would allow increases to the NAAQSs). 



11. A major new stationary source is one which falls within one of the 28 
industrial categories and which emits or has the potential to emit 100 
tons per year of any of the criteria pollutants or one which is not 
within those specified categories but which emits or has the potential to 
emit 250 tons or more of a criteria pollutant and which has allowable 
emissions of 50 tons. A major modification is defined as any physical 
change or change in the method of operation which increases the potential - - 

emission rate of any pollutant by either 100 tons or more per year of one 
of the'28 source categories or by 250 tons or more per year for any 
stationary source' and which has allowable emissions of 50 tons. 43 F.R. 
26382. 

12. 42 U.S.C. 7473(c)(l)(A). 




