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MUNICIPAL WASTE ENERGY RECOVERY 

1.0 INTRODUCTION 

The idea of utilizing municipal solid waste (MSW) to 
& 

supplement energy supplies is gaining increasing acceptance in 

our urban areas. Cities and their developed regions are where 

energy demands are greatest, most concentrated and the most 

diverse, where waste disposal is becoming aver more difficult 

and expensive, and where environmental problems require the greatest 

attention. While solid wastes are usually disposed of by direct 

incineration, landfilling or o c d d u m p i n g ,  the environmental 

impact of these practices is becoming increasingly unacceptable 

and is escalating rapdily. 

The recovery of energy from wastes stands as an important 

energy conservation strategy, but it also represents one of very 

limited options cities have in addressing issues of the cost and 

environmental impact of waste disposal. Currently it is estimated 

that the U.S. spends approximately $5.5 biliion per year for 

municipal solid waste .management - or about $43 per ton. Collection 

and transportation of wastes account for 8 0  percent of these costs 

and are components which rise with the cost of energy. The land 

disposal prov,isions of the Resource Conservation and Recovery Act 

(1976), though not yet imposed, are also expected to drive up the 

costs of waste management. 

In all, increased environmental regulations, rising cost of 

land, siting difficulties and greater transportation have combined 

to create a solid waste management crisis for many cities. This 
I I 
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h a s  caused  b o t h  p u b l i c  and c o r p o r a t e  i n t e r e s t s  t o  s e a r c h  f o r  new 

was te  management and d i s p o s a l  o p p o r t u n i t i e s .  Of n e c e s s i t y ,  many 

m u n i c i p a l i t i e s  a r e  t u r n i n g  t o  e n e r g y  and m a t e r i a l s  r e c o v e r y  from 

M S W  a s  a n  i n t e g r a t e d  means o f  t r e a t i n g  m u l t i p l e  i s s u e s .  While 

ene rgy  r e c o v e r y  p r o j e c t s  a r e  on t h e  i n c r e a s e  n a t i o n a l l y ,  a  number 

o f  t e c h n i c a l ,  economic, e n v i r o n m e n t a l  and i n s t i t u t i o n a l  b a r r i e r s  

c o n s t r a i n  i t s  widespread a p p l i c a t i o n . '  T h i s  p a p e r  d i s c u s s e s  t h e  

most i m p o r t a n t  b a r r i e r s  and i s s u e s  which r e l a t e  t o  e n e r g y  r e c o v e r y  

from w a s t e  i n  o u r  urban a r e a s .  



2 . 0  Enersv Recovery P r a c t i c e s  and P r o c e s s e s  

D e c i s i o n s -  f o r  energy-from-waste r e c o v e r y  p r o j e c t s  a r e  a lways  

made i n  r e s p o n s e  t o  l o c a l  w a s t e  management problems,  and 

s u c c e s s f u l  p r o j e c t s  must be  t a i l o r e d  t o  m e e t  s p e c i f i c  l o c a l  n e e d s  

and o p p o r t u n i t i e s  f o r  r e a l  c o s t  and energy  s a v i n g s .  A number 

o f  c h o i c e s ,  e i t h e r  a l o n e  o r  i n  combina t ion ,  a r e  a v a i l a b l e  t o  

m u n i c i p a l  w a s t e  managers.  

2 . 1  Source  S e p a r a t i o n  

Source  s p e a r a t i o n  i s  a  non-waste-convers ion  management p r a c t i c e  

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

a p p l i c a t i o n  i n  many c i t i e s .  I t  i n v o l v e s  s e t t i n g  a s i d e  r e c y c l a b l e  

was te  m a t e r i a l s  a t  t h e  p o i n t  of  g e n e r a t i o n  o r  j u s t  p r i o r  t o  d i s -  

p o s a l  o r  p r o c e s s i n g .  I t  i s  c u r r e n t l y  t h e  p r imary  method o f  r e s o u r c e  

r e c o v e r y .  Most o f  t h e  t w e l v e  m i l l i o n  t o n s  ( o u t  o f  148 t o n s  MSW) - 

o f  m a t e r i a l  r e c o v e r e d  ( p r i m a r i l y  p a p e r )  i n  1977 was r e t r i e v e d  

I/ t h r o u g h  s o u r c e  s e p a r a t i o n  r a t h e r  t h a n  mixed-waste p r o c e s s i n g . -  

Other  common m a t e r i a l s  s e p a r a t e d  i n  MSV b e f o r e  i n c i n e r a t i o n  o r  

p r o c e s s i n g  a r e  a l h i n u m  and s tee l  c a n s .  These programs a r e  g e n e r a l l y  

conduc ted  by t h e  a s s o c i a t e d  i n d u s t r i e s  i n  a r e a s  where p r o c e s s i n g  

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

m a n u f a c t u r i n g  f a c i l i t y  nearby.  I n c r e a s i n g l y ,  though ,  m u n i c i p a l i t i e s  

a r e  i n i t i a t i n g  c i t y - w i d e  s o u r c e  s e p a r a t i o n  programs t o  l e s s e n  l a n d  

f i l l  d i s p o s a l .  Although t h e  p r imary  r e s o u r c e  r e c o v e r y  p r a c t i c e  a t  

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

p o t e n t i a l  s a v i n g s .  

I/ U .  S . Environmenta l  P r o t e c t i o n  Agency, F o u r t h  Repor t  t o  Congress  : 
Resource Recovery and Waste Reduc t ion ,  SW-600, U.S. EPA, 1977 
Wash. D.C. 



A s  e n e r g y  r e c o v e r y  from s o l i d  w a s t e  i n c r e a s e s ,  q u e s t i o n s  have  

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

m a r i l y  o f  p a p e r ,  w i t h  MSW energy  sys tems .  There  i s  c o n c e r n  t h a t  

r e d u c i n g  t h e  c o m b u s t i b l e  p o r t i o n  o f  t h e  w a s t e  s t r e a m ,  by s e p a r a t i n g  

o u t  p a p e r ,  may s i g n i f i c a n t l y  lower  t h e  h e a t  c o n t e n t  o f  w a s t e  e n e r g y  

forms and t h u s  h u r t  t h e i r  market  p r o s p e c t s .  C u r r e n t  a n a l y s i s ,  

however, s u g g e s t s  t h a t  t h e  impact  would b e  s m a l l .  Source  s e p a r a -  

t i o n  o f  p a p e r  i s  n o t  conduc ted  on a s c a l e  y e t  t o  s e r i o u s l y  hamper 

t h e  p o t e n t i a l  o f  ene rgy  r e p o r c e s s i n g  f a c i l i t i e s .  Even a  seven 

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

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

o f  raw MSW by o n l y  t h r e e  p e r c e n t  (4600 Btu/l.b v s  4450 B t u / l b  

on a v e r a g e ) .  The economic impact  o f  p a p e r  s e p a r a t i o n  on a  r e s o u r c e  

r e c o v e r y  f a c i l i t y  would be minimal and c o u l d  be  a l l e v i a t e d  w i t h  

a  s l i g h t  ( 2 - 3 % )  i n c r e a s e  i n  t i p p i n g  ( d i s p o s a l )  f e e s  a t  t h e  p l a n t .  

Analyzing t h e s e  economics and d e t e r m i n i n g  t h e  c o m p a t i b i l i t y  o f  s o u r c e  

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

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

from the uuLset  o f  l o c a l  r e s o u r c e  r e c o v e r y  p r o j e c t  c o n s i d e r a t i o n .  

2.2 MSW Energy Convers ion  P r o c e s s e s  

There  a r e  f o u r  b a s i c  p r o c e s s e s  a v a i l a b l e  t o  c o n v e r t  MSW t o  

e n e r g y  : 

1) I n c i n e r a t i o n - - b u r n s  t h e  raw r e f u s e  w i t h o u t  any p r i o r  
m a t e r i a l  s e p a r a t i o n  o r  c o n v e r s i o n  t o  produce  s t e a m .  
f o r  h e a t  o r  i n d u s t r i a l  p r o c e s s e s ,  o r  t o  d r i v e . g e n e r a t o r s  
t o  produce  e l e c t r i c i t y .  

2 )  RDF (Refuse-Derived F u e l )  P roduc t ion- -p roduces  from t h e  
o r g a n i c  was te  a r e l a t i v e l y  homogenous f u e l  f o r  combust ion 
s e p a r a t e l y ,  o r  j o i n t l y  w i t h  c o a l ,  i n  a  s u s p e n s i o n - f i r e d  
b o i l e r .  The RDF c a n  be  d e n s i f i e d  f o r  u s e  i n  stoker 
b o i l e r s ,  and f o r  e a s i e r  s t o r a g e .  



3) Pyrolysis--the heating of the refuse in the absence 
of oxygen so that it will be converted into solid, 
liquid, or gaseous fuels with a high heat content. 

4) Anaerobic Digestion--the bacterial decomposition of 
organic waste without oxygen. From this decomposition 
is produced a methane gas which can be substituted for 
natural gas in most applications. 

Conversion processes, with the exception of. incineration, are 

generally preceded by a "front end" process which separates the 

marketable inorganic materials from the organic fraction of the 

initial M S W  input. These are technologies such as trommels, 

shredders, air classifiers, ma.gentic separation and froth flotation. 

While there is no direct energy production from the front end of 

M S W  recovery, the recovered materials can be translated into 

eneryy savings. For,instance, a ton of recovered aluminum rep- 

resents tremendous eriergy savings since the production'of aluminum 

is such an energy-intensive process. Using recycled materials 

rather than virgin resources saves energy in the following propor- 

tions: 

- Alumihum -- 1/20 of energy is needed. 
- Steel -- 1/3 " I1 I1 11 

- Paper -- 1/3 I' 
II il II 

- Glass -- 4/5 " I 1  II I t  

In addition, the market value of these materials will, be an impor- 

tant revenue component in a city's recovery program. The MSV7 energy 

recovery cycle is depicted in Figure 1. 

The technologies to convert M S W  to energy are in different 

stages of development and commercial application. 'Some are 

available today at costs competitive to present energy prices and 
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p r e s e n t  d i s p o s a l  c o s t s ,  s u g g e s t i n g  t h a t  a c c e l e r a t e d  r a t e s  o f  

a p p l i c a t i o n  a r e  d e s i r a b l e .  However, many MSW r e c o v e r y  sys tems  

a r e  s t i l l  e x p e r i e n c i n g  s i g n i f i c a n t  o p e r a t i o n a l  problems p o . i n t i n g  

t o  t h e  need f o r  p r o g r e s s  i n :  

- t e c h n o l o g y  development  and a d a p t a t i o n ;  

- economic a n a l y s i s ;  

- m a t e r i a l s  f l o w  p l a n n i n g ;  and 

- l o c a l  l o g i s t i c a l  p l a n n i n g  ( w a s t e  c o l l e c t i o n  and d e l i v e r y ) .  

Many c i t i e s ,  i n  p a r t i c u l a r ,  have f a i l e d  t o  make a c c u r a t e  w a s t e  

p r o j e c t i o n s  o r  t o  p r o v i d e  f o r  e f f i c i e n t  and a d e q u a t e  w a s t e  

c o l l e c t i o n  and d e l i v e r y .  

The c o m b i n a t i o n s  and o p t i o n s  f o r  s t r u c t u r i n g  MSW r e c o v e r y  

sys tems  v a r y  w i d e l y  a c c o r d i n g  t o  t h e  demands o f  t h e  community s e r v e d  

by t h e  14SW f a c i l i t y .  Thus, RDF p r o d u c t i o n  f o r  a  u t i l i t y  b o i l e r  

mayswork i n .  S t .  L o u i s ,  w h i l e  i n c i n e r a t o r  s team g e n e r a t i o n  f o r  a n  

i n d u s t r i a l  f a c i l i t y  i s  a  v i a b l e  o p e r a t i o n  i n  Saugus ,  M a s s a c h u s e t t s .  

T e c h n i c a l  b a r r i e r s  a r e  n o t  s e e n  a s  major  i inpediments t o  MSW e n e r g y  

r e c o v e r y ,  b u t  c a r e f u l  t e c h n o l o g y  c h o i c e s  and sys,tem p l a n n i n g  must 

be e x e c u t e d  i n  each c i t y ' s  MSW e n e r g y  program. 



3.0 Environmental - Issues 

The majority of MSW energy recovery plants are municipal 

or private ventures, but there has also been a strong Federal 

role in the development and commercialiiation of these systems. 

The Environmental Protection Agency.has held the primary 

Federal responsibility to date, with a focus on promoting waste- 

to-energy systems as a means of addressing multiple environmental 

issues, particularly in the urban environment. Environmental 

advantages include reduced land requirements and water contamina- 

tion from landfills, reduced incinerator air emissions, conser- 

vation of resources and the production of clean low-sulfur energy 

forms. As such, MSW energy recovery overall is an environmentally 

desirable waste management strategy for cities. 

A number of important environment and safety issues still 

remain unresolved, however, and could continue to impede the 

commercialization of MSW energy recovery systems. The environment 

and safety effects vary with the types of system, as does the 

state of knowledge on known effects since many waste-to-energy 

systems are in pilot or demonstration stages and have yielded 

incomplete environment and safety information. In general, MSW 

energy recovery processes generate air emissions, waste-water, 

solid residues, workplace hazards, noise emissions and some 

potentially pathogenic micro-organism emissions. In some facilities 

environmental problems have been serious enough to shut down op- 

erations for considerable periods. It appears that most of these 

potential hazards can be eliminated with current technology and 

improvements in handling practices, but uncertainties exist over 

the developing nature and increasing =tringency of Federal and 



s t a t e  r e g u l a t i o n  o f  a i r  and w a t e r  p o l l u t i o n  a s  w e l l  a s . w o r k p l a c e  

h e a l t h  and s a f e t y .  

3 . 1  O c c u p a t i o n a l  H e a l t h  and S a f e t y  

I n  g e n e r a l ,  MSW o p e r a t i o n s  p r e s e n t  a  v a r i e t y  o f  u n a t t e n d e d  

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

l a c k  of  r e s e a r c h  and i n f o r m a t i o n  on t h e  s u b j e c t ,  and most f a c i -  

l i t i e s  have o n l y  i n f o r m a l . s a f e t y  t r a i n i n g  and  l i m i t e d  p e r s o n a l  

h e a l t h  p r o t e c t i o n  p r a c t i c e s .  Much work needs  t o  be  done on 

sampl ing  and a n a l y s i s  of  workplace  a i r  q u a l i t y ,  equipment  s a f e t y  

e v a l u a t i o n  and p o s s i b l y  d e s i g n  changes ,  a i r  q u a l i t y  c o n t r o l  

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

f o r  example. But i n  employee s a f e t y  t r a i n i n g ,  a  c i t y  MSW e n e r g y  

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

p rogram's  s u c c e s s .  While h e a l t h  and s a f e t y . c o n c e r n s  w i l l  n o t  

h a l t  MSW r e p r o c e s s i n g  i n d u s t r y  development ,  t h e  a n t i c i p a t i o n  

and e a r l y  c o r r e c t i o n  of  problems c o u l d  p r e v e n t  s e r i o u s  i n t e r -  

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

3.2 Environmenta l  C o n s i d e r a t i o n s  - C' 

The p r imary  q u e s t i o n s  s u r r o u n d i n g  t h e  e n v i r o n m e n t a l  accep-  

t a b i l i t y  o f  MSW e n e r g y  sys tems  c o n c e r n  t h e  p r o b a b i l i t y  o f  f u t u r e  

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

o v e r  t h e  a c t u a l  c o s t  of  p o l l u t i o n  c o n t r o l .  While t h e r e  a r e  no 

f o r e s e e a b l e  t e c h n i c a l  env i ronmenta l  b a r r i e r s  f a c i n g  r e f u s e  con- 

v e r s i o n  t e c h n o l o g i e s ,  t h e  c o s t  o f  mee t ing  a p p l i c a b l e  F e d e r a l  

and s t a t e  a i r  and w a t e r  e m i s s i o n s  r e q u i r e m e n t s ,  e s p e c i a l l y  i n  

urban a r e a s ,  c o u l d  s t a l l  t h e  growth o f  MSW e n e r g y  r e c o v e r y  i n  . - 

c i t i e s .  

A s  w i t h  o c c u p a t i o n a l  h e a l t h  and s a f e t y  c o n c e r n s ,  knowledge 



of pollutants and quantities is restricted because the processes 

are still not well characterized for environmental effects. 

This knowledge also depends on the development status of the 

process. A good deal is known about incinerator emissions, 

for example, and incinerator-specific standards are in effect; 

but newer technologies such as pyrolysis require significant 

environmental assessment as yet. The combust.ion of MSW fuels 

offers a reduction in overall quantities of pollutants dis- 

charged to the air compared to fossil fuels, but some new 

contaminants, present in the waste stream, are often introduced. 

Other environmental effects derive from MSW reprocessing oper- 

ations. These are listed together in Table I. 

Table I. Major Pollutants from MSW Processing and Combustion - 2/. 

Emissions to air Discharges to water Residuals to land 

NOx and SOx Suspended solids Metals 

HC1 Ash . ~norganics 

H2 
Trace metals and salts Nondecomposed organics 

NH3 
Organics Bacteria, virus 

CO and HC NH3 

Particulates . Acids 

Fly ash 

Trace metals 

Noise and dust 

Organic components (phenols, halides, aldehydes., and unknown organics) 

2 /  Aerospace corporation, "Energy Recovery.from Municipal - 
Solid Waste, an Environmental and Safety Mini-Overview 
Survey," ERDA, Contract #E(04-3)1101, Washington, D.C., 
1976, p. 15. 



Air Emissions 

Air emissions encompass the most complex urban environ- 

mental issues relating to waste-to-energy processes. Of those 

listed in Table I, standards exist only for nitrogen oxides, 

sulfur dioxide, fly ash and particulates. Standards can be 

expected for other pollutants in the future, but environmental 

R&D can be conducted within the time frame for technology deve- 

lopment. Pollutants such as hydrogen chlorides, trace metals 

and organics are known to be present in the emissions from refuse 

burning and have been measured in many metropolitan areas, but 

their quantities vary with refuse composition and little is 

known on their composition, health impact and transport. As po- 

tential health hazards, they will'be of increasing concern in 

standards development as MSW facilities increase. 

Perhaps a more complex area of air emission barriers is 

that of applicable standards and Federal/state authority. Emis- 

sions standards can determine the technological and economic 

feasibility of compliance by MSW plants. For example, in many 

urban non-attainment areas the cost of compliance could mean 

purchasing emissions "credits" from other 'local polluters under 

current.regulations or applying even more expensive control sys- 

tems. Also, the states have final review authority on new pro- 

jects and'can impose more stringent standards than Federal 

emissions Limitations. Maryland's 0.03 grain/scfm particulate 

standard was largely responsible for the delays and added control 

costs f o x  Baltimore's pyrolysis project, although it met the 

Federal standard (0. .08 grain/scfm) in numerous tests. 



New Source Performance Standards (NSPS). for various 

emissions will apply to all MSW facilities, but states can 

set and interpret them individually. DOE anticipates that 

current and projected standards for incineration, which gives 

off all classes of pollutants, will apply to RDF and pyrolysis 

facilities as well, but state discretionary power is considerable. 

States can also apply new air emission regulations to existing 

as well'as new sources. The uncertainty and potential confusion 

in this situation acts as another barrier to MSW energy recovery. 



4 . 0  MSW Market Economics 

Although t h e r e  a r e  s e v e r a l  a s p e c t s  o f  MSW t e c h n o l o g y  t h a t  

s t i l l  have  l a r g e  t e c h n i c a l  r i s k s  a s s o c i a t e d  w i t h  them, most  

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

remain ing  t e c h n i c a l  problems.  U n f o r t u n a t e l y ,  t h i s  i s  n o t  t r u e  

w i t h  t h e  economics o f  MSW p r o c e s s i n g ,  f o r  t h e r e  a r e  seemingly  

i n t r a c t a b l e  problems w i t h  a c h i e v i n g  c o s t - e f f e c t i v e n e s s  w i t h  a  

MSW f a c i l i t y .  Time a f t e r  t i m e  a  c i t y  c o n s t r u c t s  a  MSW f a c i l i t y  

o n l y  t o  r e v e a l  t h a t  it i s  a n  economic burden on t h e  l o c a l  govern-  

ment o r  t a x p a y e r s .  Thus, a  . l a r g e  p a r t  o f  t h e  t e c h n i c a l  and 

p l a n n i n g  work c u r r e n t l y  b e i n g  conduc ted  i s  d e v o t e d  t o  improving 

t h e  o v e r a l l  e c o n o m i c s . o f  MSW f a c i l i t i e s  i n  compar ison t o  l a n d f i l l  

d i s p o s a 1 , o r  i n c i n e r a t i o n  o f  raw r e f u s e .  

I n  e f f e c t i v e  MSW r e c o v e r y  p l a n n i n g ,  c a l c u l a t i o n s  must be  

made upon s i t e  s p e c i f i c  c r i t e r i a ,  and c a r e f u l  p l a n n i n g  i s  neces -  

s a r y  t o  a c c o u n t  f o r  two i m p o r t a n t  components i n  a  MSW r e c o v e r y  

c y c l e :  1) t h e  s u p p l y  of MSW i n  t h e  g i v e n  l o c a l e ,  and 2 )  t h e  

demand f o r  t h e  p r o d u c t s  o f  a  MSW f a c i l i t y .  Whether t h e  p r o d u c t s  

a r e  r e c o v e r e d  m a t e r i a l s ,  RDF, o r  e n e r g y ,  t h e  success '  o f  a  r e s o u r c e  

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

l o c a l  MSW s u p p l y  and p r o d u c t  demand. For i n s t a n c e ,  even when 

t h e  c o s t  i s  c o m p e t i t i v e ,  t h e  g e n e r a t i o n  o f  s t eam i n  a n  MSW i n -  

c i n e r a t o r  o f t e n  c a n n o t  be  c o n t r o l l e d  c l o s e l y  enough t o  m e e t  

chang ing  l o a d  c o n d i t i o n s  b e c a u s e  s team g e n e r a t i o n  i s  dependent  

t o  a  l a r g e  d e g r e e  on t h e  s u p p l y  o f  MSW. Steam g e n e r a t i o n  must ,  

w i t h i n  bounds,  keep up w i t h  t h e  f low o f  w a s t e  m a t e r i a l  d e l i v e r e d  

t o  t h e  p l a n t  r e g a r d l e s s  o f  s t eam demand, b e c a u s e  MSW c a n n o t  

be  s t o r e d  f o r  l o n g  p e r i o d s  o f  t i m e .  Thus,  e x p e r i e n c e  h a s  shown 



' t h a t  t h e  a d d i t i o n a l  c o s t  o f  equipment  t o  a b a t e  t h e  problems o f  

e r r a t i c  s u p p l y  and  demand i s  j u s t i f i e d  o n l y  when t h e r e  c a n  b e  

found f i r m  m a r k e t s  f o r  MSW-generated steam. 

The l o c a l  e l e c t r i c  u t i l i t y  o u g h t  t o  b e  a n  i d e a l  m a r k e t  f o r  

MSW s team.  However, i t  i s  a lways  t h e  case b e c a u s e  o f  economies  

o f  s c a l e ,  t h a t  t h e  u t i l i t y  c a n  g e n e r a t e  h i g h e r  q u a l i t y  steam 

c h e a p e r  and more r e l i a b l y  t h a n  a  MSW f a c i l i t y .  Whi le  u t i l i t i e s  

a r e  w i l l i n g  t o  b u y , e n e r g y  f rom MSW f a c i l i t i e s ,  w h e t h e r  s t e a m ,  

e l e c t r i c i t y  o r  even  RDF, MSW e n e r g y  s u p p l i e s  must  f i t  i n  w i t h  

t h e  u t i l i t y ' s  e n e r g y  n e e d s ,  l o a d  c h a r a c t e r i s t i c s  and  r e l i a b i l i t y  

s t a n d a r d s .  Under s t r i c t  r e l i a b i l i t y  r e q u i r e m e n t s  and  i n t e n s e  

f i n a n c i a l  r e g u l a t i o n ,  a u t i l i t y  i s  f o r c e d  t o  v i ew MSW e n e r g y  

a s  a r i s k  and  t o  pay  a  commensurate p r i c e  f o r  it. Thus,  t h e  

u t i l i t y  marke t  i s  v e r y  l i m i t e d  and r e q u i r e s  a h i g h  d e g r e e  o f  

MSW sys tem p l a n n i n g  on t h e  p a r t  o f  c i t y  o f f i c i a l s ,  s t a t e  p u b l i c  

u t i l i t y  commissions and  u t i l i t y  managers .  

A s imi lar  problem w i t h  m a r k e t s  f o r  r e c o v e r e d  mater ia ls  i s  

t h a t  t h e  r e c o v e r e d  p r o d u c t  i s  u s u a l l y  lower  i n  q u a l i t y  t h a n  t h e  

v i r g i n  s t o c k .  G l a s s  c u l l e t  c o n s i s t s  o f  a mixed v a r i e t y  o f  c o l o r e d  

and clear g l a s s  which i s  u n a c c e p t a b l e  f o r  u s e  by many c o n t a i n e r  

m a n u f a c t u r e r s .  S i m i l a r l y ,  r e c y c l e d  pape r .  is  u n a c c e p t a b l e  i n  

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

by t h e  r e c y c l i n g  p r o c e s s e s .  Thus,  f i n d i n g  m a r k e t s  which w i l l  

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

t a s k  and  must  b e  c o n s i d e r e d  t h o r o u g h l y  b e f o r e  b e g i n n i n g  a n y  MSW 

r e c o v e r y  p r o j e c t  . 



The problems associated with marketing recovered materials 

often make RDF production a much more attractive alternative 

to a MSW recovery planner. However, RDF marketing presents 

several difficult problems of its own. Although a certain locale 

may contain a large prospective market for RDF, the actual ec.0- 

nomics of RDF production may not be favorable because the 

economics of firing RDF is highly dependent on the costs of 

either building or retrofitting boilers in which the RDF will be 

used. Typically, whatever is gained or lost in producing the 

RDF (or d-RDF) is offset by the costs of modifying a boiler. 

When assessing RDF economics, it is also necessary to, point 

out the significant differences between the typical industrial 

user and a utility user. Viewed from.the perspective of al- 

ternative fuel costs, industrial users would pay higher prices 

than utilities for the same amount of energy. Since coal-burning 

utilities make very large purchases, they generally procure their 

fuel at a lower cost than the smaller industrial users. The 

higher fuel prices that industrial customers face make RDF a 

more attractive energy source. In evaluating the economic vi- 

ability of MSW energy recovery systems it is necessary that 

municipal olfficials .make this kind of demand market determination , 

for the recovered energy product. 



5.0 Conclusions 

Materials and energy recovery from municipal solid waste 

offer at least a partial solution to a city's solid waste 

management and disposal problems. It is also capable of pro- 

viding some energy benefits by using a previously unutilized 

energy resource, and environmental benefits by reducing emissions 

from the burning of fossil fuels. Institutional, technical 

and environmental barriers to greater MSW recovery market pene- 

tration exist, but none appear insurmountable. As such, MSW 

energy recovery is an important waste management option which 

warrants the serious concern of DOE policy makers, concerned 

with urban energy policy. 

The technologies to convert refuse to energy forms, or 

energy savings through materials recycle, are developing rapidly. 

The cost of energy recovery remains high, though; it seems to be 

competitive only in areas where there. are firm markets for both 

the energy produced and the secondary materials recycled, and 

where disposal fees are fairly high. MSW energy projects are 

based on local waste management decisions, however, and it may 

be that local requirements or state'regulatory policy demand 

that waste-to-energy systems be given serious consideration despite 

the existence of some economic disincentives. A multi-faceted 

approach.to MSW energy recovery planning, emphasizing integrated 

institutional, economic, environmental and technical planning, 

. . must be employed by municipal waste management officials. 
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