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1.1 Background 

o Key Quest ion  

To what e x t e n t  can one expect waste genera t ing  i n d u s t r i e s  and 
t h e i r  customers t o  make changes i n  o rder  t o  m i t i g a t e  t h e  c o s t  
i ncreases due t o  RCRA reg i i l  a t i  ons? 

o Purpose 

To make improved fo recas ts  o f  t h e  r e a l  cos ts  of  t h e  RCRA program. 

o Phenomena t o  be Considered 

Waste Redticti on Responses t o  R i  s i n g  Waste Management Costs 

Long-Run U n i t  Costs o f  Waste Management 

o Methods Development 

Theory o f  Product i  on 

Treatrrent o f  Hazardous Waste as I n p u t  t o  Produc t ion  
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1.2 Shor t  Run vs. Long Run 

o Shor t  Run: No Investment i n  New F a c i l i t i e s  ( C a p i t a l  Equipment i s  F ixed)  
M i  no r  Adjustments t o  Produc t i  on Process Possi b l  e (some change 
i n v a r i  ab le  i nputs) .  

o Long Run: Investment i n  New F a c i l i t i e s ,  G I V E N  AVAILABLE TECHNOLOGY 
( C a p i t a l  Equipment i s  Not F ixed) .  

o Longer-Run: CHANGES I N  AVAILABLE TECHNOLOGY, Consumer Preferences. 
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1.3 Types o f  Long-Run Cost Savings 

o Waste Reduct i  on 

-- I n p u t  o r  process changes t o  reduce t h e  volume o r  t o x i c i t y  o f  t h e  
hazardous waste stream ( s u b s t i t u t i n g  c lean ing  o f  copper sheets 
w i  t h  pumi ce f o r  chemi ca l  spray i  ng i n m i  c r o e l  e c t r o n i  cs) .  

- -  Reuse, rec lamat ion,  o r  r e c y c l i n g  wastes f o r  use i n  t h e  p roduc t i on  
process (cumene rec lamat ion  and reuse i n  t h e  manufacture o f  phenol) .  

-- Reuse, rec lamat ion,  o r  r e c y c l i n g  f o r  use o r  s a l e  i n  o the r  markets 
( recovery  o f  copper scrap i n  metal f a b r i c a t i o n  by mod i f y ing  r i n s e  s teps) .  

-- Subst i  t u t i  ng Waste-Effi c i  e n t  Products f o r  Waste-Intensi  ve Products  
( subs t i  t u t i  ng water-based pai n t  f o r  o i  1 -based pai n t ) .  

o Poss ib le  Long-Run Dec l i ne  i n  t h e  U n i t  Costs o f  Waste Management 

-- Larger  U n i t s  f o r  E x i s t i n g  Technologies (Economies o f  Scale) 

-- D i  f f u s i  on o f  € x i  s t i  ng Technol ogi es 

-- New Technol ogi es (Ri o technol  ogy ) 
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1.4 Methods o f  Addressi ng Waste Reduct ion 

o Prodt ic t i  on Funct ions ( Isoquants)  

-- Re1 a t i  onshi p between i nputs and outputs ,  g i  ven ex i  s t i  ng technology 

-- Assume two i n p u t s  (hw, a l l  o t h e r )  and one ou tpu t  

-- Any g iven l e v e l  o f  ou tpu t  can be achieved through a locus  o f  i n p u t  combinat ions 

-- A budget li ne can be drawn, gi  ven avai l a b l e  resources and i nput  p r i  ces 

-- Optimal i n p u t  mix i s  where budget l i n e  i s  tangent  t o  outerinost i soquant  

o Subst i  t u t i  on E l  a s t i  c i  ti es 

-- S e n s i t i v i t y  o f  t h e  q u a n t i t y  o f  an i n p u t  used i n  response t o  smal l  changes i n  i t s  
p r i  ce, h o l d i  ng eve ry th i  ng e l  se constant.  

-- High E l a s t i c i t y  o f  S u b s t i t u t i o n  -- s i g n i f i c a n t  change i n  t h e  use o f  f a c t o r  X f o r  
smal l  changes i n  t h e  p r i c e  o f  f a c t o r  X. 

-- Low E l a s t i c i t y  o f  S u b s t i t u t i o n  -- i ns i  gni f i  cant  changes i n  t h e  use o f  f a c t o r  X 
f o r  smal l  changes i n  t h e  p r i c e  o f  f a c t o r  X. 
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1.5 Example -- Wood Preserving 

1.5.1 Baseline Waste Management Prac t ices  

1.5.2 RCRA Requi rements and Thei r Est i  mated Costs 

-- The Approach i n  E P A ' s  Economic Analysis 
-- Revisions f o r  D i f fe rences  i n  Waste Generation Rates by Process Type 

1.5.3 Waste Reduction Response 
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1.5.1 Rase l ine  Waste Management P r a c t i c e s  

Assumed i n EPA'  s Economi c Ana lys i  s 

o Organic t rea tment  systems (creosote,  pentachlorophenol  ) produce 
wastewater f rom t h e  t rea tment  system--requi r e s  o i  1 /water separa t i  on, 
t reatment,  s ludge management (Economic a n a l y s i s  assumed 0.0095 YT 
of  hw/m3 o f  p roduc t ) .  

o Ino rgan ic  t rea tment  systems (CCA) were assumed t o  generate hw a t  t h e  same 
r a t e  as organ ic  t rea tment  systems. 

Ac tua l  P r a c t i c e  

Ino rgan ic  t rea tment  systems a r e  c losed  because t h e  t rea tment  chemical 
i s water so lub le - -on ly  a small  amount o f  s ludge accumulates, whi ch 
may o r  may n o t  be hazardous under e x i s t i n g  ru les .  

Waste f rom o rgan ic  t r e a t i n g  systems i s  l i s t e d  whereas waste from 
i n o r g a n i c  systems may be a c h a r a c t e r i  s t i  c waste ( p o s s i b l y  s u b j e c t  t o  
r e v i  s i  on). 

Organic t rea tment  systems generate 10-100 t i m e s  as much waste as i n o r g a n i c  
t ' reatment systems (we assume i n o r g a n i c  waste genera t ion  r a t e  i s  1/10 o f  
organi  c r a t e ) .  
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1.5.2 RCRA Requi rements and T h e i r  Est imated Costs 

Requi rements Consi dered i n t h e  Ana lys is  

o Land Ran on Wood Preserv ing  Wastes--wi l l  r e q u i r e  t rea tment  i n  
compliance w i th  € P A  standards before l a n d  d isposal .  

o M i  n i  mum Techno1 ogy Requi rements--1 i ner  requi  rements. 

o Assumed rough ly  10 t imes inc rease  i n  u n i t  cos ts  o f  compliance f o r  
above requi  rements (pre-RCRA t o  post-HSWA). 

ReqrJi rements Not Consi dered i n t h e  Analys i  s 

o Small Q u a n t i t y  Generator Changes (1,000 - 100 kg/month) 

o Rurning and Blending (new requirements n o t  c l e a r )  

o Cor rec t i  ve Ac t i on  (sunk cos ts ,  n o t  a f fec ted  by f u t u r e  
p roduc t i  on changes) 
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The Approach i n  EPA's Economic Analysi  s 

294 o rgan ic  wood p rese rv ing  p l a n t s  x 219 MT o f  hw/year x $376/MT f o r  inc rementa l  
t rea tmen t  and d i sposa l  cos ts  = $24.2 m i l l i o n  = $82,00O/plant = 2.3% o f  p r i c e  

44 i n o r g a n i c  wood p rese rv ing  p l a n t s  x 219 MT o f  hw/year x $252/MT f o r  inc rementa l  
t rea tmen t  and d isposa l  cos ts  = $2.4 m i l l i o n  = $55,00O/plant = 1.5% o f  p r i c e  

NOTE: $376/MT f o r  organi  c t r e a t e r s  i ncludes evapora t i  on and aspha l t  s o l i  d i  f i  cat4 on 
as t reatment,  p l u s  inc reased t r a n s p o r t a t i o n  and d i sposa l  costs. 

$252/MT f o r  i norgani c t r e a t e r s  i ncludes on-si t e  vacuum f i  1 t r a t i  on and chemi c a l  
s t a b i  li z a t i  on p l u s  i ncreased t r a n s p o r t a t i o n  and d i  sposal costs.  
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Revi s i  ons f o r  D i  f fe rences  i n Waste Generat i  on Rates by Process Type 

o D i  f fe rences  i n  waste genera t ion  r a t e s  

organi  c: 290 MT/year i norgani c: 29 MT/year 

o Revis ions t o  incrementa l  u n i t  cos ts  based on economies o f  sca le  

organi  c: $338/MT i norgani  c: $534/MT 

o Revised cos ts  

294 organ ic  p l a n t s  x 290 MT of  hwlyear x $338/MT = $28.8 m i l l i o n  = $98,00O/plant = 2.5% o f  p r i c e  

44 i n o r g a n i c  p l a n t s  x 29 MT o f  hwlyear x $534/MT = $0.7 m i l l i o n  = $15,00O/plant = 0.1% o f  p r i c e  

NOTE: These adjustments merely r e f l e c t  d i f f e r e n c e s  i n  waste genera t ion  r a t e s  between 
i n o r g a n i c  and organ ic  t rea tment  systems. Long-term phenomena a r e  discussed subsequently. 
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1.5.3 Waste Reducti  on Response 

o Organi c t r e a t e r s  c u r r e n t l y  under tak i  ng many steps ( i  n c l u d i  ng conversion from open t o  
c losed steaming, separa t i on  of e f f l u e n t  streams and recovery  o f  p rese rva t i ves ,  reuse o f  
c o o l i n g  and process water, and subs t i  t u t i  ng i n o r g a n i c  systems f o r  organi c systems)-- 
suggests f a c t o r  subs t i  t u t i  on i s feas i  b le .  

o Organic t r e a t e r s  assumed t o  face hazardous waste management c o s t s  o f  2.7% o f  t o t a l  
cos ts  (post-HSWA) up from 0.23% (pre-RCRA). 

o Cost o f  hw " f a c t o r  o f  p roduc t ion"  has inc reased by a f a c t o r  o f  11.7 (2.7% / 0.23%). 

o If e l a s t i c i t y  of s u b s t i t u t i o n  (ES)  = 1, and hw management c o s t s  r i s e  by a f a c t o r  o f  
11.7, t h e  volume o f  hazardous waste t o  be managed pe r  u n i t  o f  ou tpu t  w i l l  drop t o  
(11.7)-l = 8.5% o f  i t s  sho r t - run  l e v e l .  

o Other c o s t s  w i l l  r i s e  as o t h e r  i n p u t s  a r e  s u b s t i t u t e d  f o r  hw. On balance, i f  ES=1, c o s t s  
w i l l  r i s e  by about 0.6% i n s t e a d  o f  2.599, o r  rough ly  25% of sho r t - run  l e v e l s .  

I f  ES = 0.5, l ong - run  waste volumes f a l l  t o  (11.7)-c)*5 o r  30% o f  sho r t - t e rm l e v e l s .  
inc reases  w i  11 equal 1.1% a f t e r  use of o t h e r  f a c t o r s  ri se, o r  45% of sho r t - run  l e v e l s .  

I f  ES = 0.25, long-run waste volumes f a l l  t o  (11.7)-0*25 o r  54% of shor t - te rm l e v e l s .  
inc reases  w i l l  equal 2.0% a f t e r  use o f  o t h e r  f a c t o r s  r i s e ,  o r  80% of sho r t - t e rm l e v e l s .  

o Cost 

o Cost 

o KEY RESULT--quanti ty  o f  hw prodiiced may d e c l i  ne s i  gni f i  c a n t l y ,  even though o v e r a l l  cos ts  
w i l l  n o t  d e c l i n e  a t  t h e  same ra te .  
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1.6 Support f o r  Theory o f  Prod i i c t ion  Approach 
i n  Model li ng Waste Reduct ion 

1. The Energy C r i s i s  o f  t h e  1970s 

1 0 - f o l d  i nc rease  i n  o i l  p r i c e s  from e a r l y  1970's t o  e a r l y  1980's  
r e s u l t e d  i n  a 34% decrease i n  q u a n t i t y  consumed, r e l a t i v e  t o  what 
o i  1 consumpti on would have been gi  ven r e a l  GNP growth and no sub- 
s t i  t u t i  on away from o i  1. 

2. EPA Est imates 

1 0 - f o l d  i nc rease  i n  hazardous waste management cos ts  over t h e  l a s t  decade 
has r e s u l t e d  i n  a 60% decrease i n  q u a n t i t y  of hazardous waste produced pe r  
u n i t  o f  product  -- w i t h  s t i  11 more r e d u c t i o n  p o s s i b l e  gi  ven c u r r e n t  technology. 

3. The 1985 CMA Hazardous Waste Survey 

Fo r  301 p l a n t s  r e p o r t i n g  i n  1981, 82, 83, 84, 85: 

502 decrease i n  hazardous s o l i d  waste genera t ion  1981 t o  1985 
20% decrease i n  hazardous wastewater genera t ion  1981 t o  1985 

-15- 



1.7 Fu tu re  A p p l i c a t i o n s  

o Requirements on States t o  p rov ide  c a p a c i t y  assurances f o r  hazardous 
wastes expected t o  be generated w i t h i n  t h e  nex t  20 y e a r s  as requi  red  
under SARA g 0 4 (  k). 

o Long-Run Economic Impact Analyses o f  RCRA Rules 

o The OSWER S t r a t e g i  c Planni  ng Model 
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2. Soc ia l  Costs vs P r i v a t e  Costs -- What Happens When There Are Gaps? 
I m p l i  c a t i  ons f o r  Waste M i  n i  m i  z a t i  on 

2.1 Background 

1. Role  o f  Regu la to ry  Agencies -- Reduce Gaps Retween P r i v a t e  
Costs and Soc ia l  Costs i n  Least Burdensome Manner 

2. P r i v a t e  Costs -- Costs Faced by I n d i v i d u a l  E n t i t i e s  
Soc ia l  Costs -- Costs Borne by Soc ie ty  (Environmental E f f e c t s )  

2.2 P r i v a t e  Costs Less Than Soc ia l  Costs -- The Need f o r  I n t e r v e n t i o n  

1. Class i  c Case -- Government i n t e r v e n t i  on i n t e r n a l i  zes e x t e r n a l i t i e s  

2. Cost burden i s quant i  f i  able, d i  s t r i  b u t i  on depends on e l a s t i c i t i e s  

2.3 P r i v a t e  Costs Greater  Than Soc ia l  Costs -- The (Poss ib le )  Resu l t  o f  I n t e r v e n t i o n  

1. Can There Be Too Much Waste M i  nimi z a t i  on? 

a. 

b. 

If so, who pays and how much? 

Do performance c h a r a c t e r i s t i c s  of p roduc ts  ge t  compromised? 

Do produc ts  get taken o f f  t h e  market even i f  r i s k s  a r e n ' t  s i g n i f i c a n t ?  

2. 
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