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EXECUTIVE SUMMARY 

The Hazardous and S o l i d  Waste Amendments (HSWA) o f  1984 r e q u i r e  EPA t o  
conduct a study of t h e  adequacy of S u b t i t l e  D Cri ter ia  t o  p r o t e c t  human h e a l t h  
and t h e  environment from ground water contamination and t o  recomnend whether 
a d d i t i o n a l  a u t h o r i t i e s  are needed t o  enforce  them. This r epor t  p re sen t s  t h e  
r e su l t s  of d a t a  c o l l e c t i o n  f o r  t h e  f i r s t  phase of t h a t  s tudy ,  and i d e n t i f i e s  
key  a r e a s  t o  b e  addressed i n  Phase 11 data  c o l l e c t i o n  e f f o r t s .  

BACKGROUND 

S u b t i t l e  D of t h e  Resource Conservation and Recovery Act (RCKA) 
es t a b 1  ished a coopera t ive  framework f o r  Fede ra l ,  S t a t e ,  and l o c a l  government 8 

t o  c o n t r o l  t h e  management of s o l i d  waste. As p a r t  of t h i s  framework, EPA 
developed C r i t e r i a  t h a t  set minimum performance s tandards  f o r  a l l  s o l i d  waste 
d i sposa l  f a c i l i t i e s .  These "Criteria f o r  C l a s s i f i c a t i o n  o f  So l id  Waste 
Disposal F a c i l i t i e s  and P rac t i ces"  ( 4 0  CFK P a r t  2571, were promulgated by WA 
i n  1979. They c o n s i s t  of e i g h t  environmental performance s t anda rds  f o r  s o l i d  
waste management. 

These Cr i te r ia  are implemented and enforced by S t a t e  and l o c a l  
governments or through c i t i z e n  s u i t s .  
a s s i s t a n c e  t o  t h e  S t a t e s  t o  implement t h e  Criteria.  That a s s i s t a n c e  ceased i n  
1981 and, s i n c e  t h a t  t i m e ,  S t a t e s  have managed t h e  S u b t i t l e  D programs without 
Federal  f i n a n c i a l  a s s i s t ance .  The scope and s t a t u s  of S t a t e  programs a r e  
q u i t e  v a r i a b l e ,  as  desc r ibed  i n  S e c t i o n  5. 

P r i o r  t o  1981, EPA provided f i n a n c i a l  

The Hazardous and Sol id  Waste Amendments o f  1984 d i r e c t  t h e  EPA to r e v i s e  
t h e  C r i t e r i a  f o r  f a c i l i t i e s  t h a t  may r ece ive  household hazardous waste (HHW) 
or hazardous waste from small quan t i ty  g e n e r a t o r s  (SQG). 
t h a t  t h e  Criteria " s h a l l  be  those  necessary  t o  p r o t e c t  human h e a l t h  and t h e  
environment," and a t  a minimum "should r e q u i r e  ground water monitoring as  
necessary t o  d e t e c t  contamination, e s t a b l i s h  c r i t e r i a  f o r  t h e  accep tab le  
loca t ion  o f  new or e x i s t i n g  f a c i l i t i e s ,  and provide f o r  c o r r e c t i v e  a c t i o n  as  
appropriate. ' '  
"p rac t i cab le  c a p a b i l i t y "  of f a c i l i t i e s  and t h a t  t h e  r ev i sed  Cr i t e r i a  must b e  
promulgated by March 31, 1988. 

The KSWA s p e c i f y  

The s t a t u t e  f u r t h e r  s ta tes  t h a t  t h e  EPA may cons ide r  t h e  

The HSWA a l s o  d i r e c t e d  t h e  EPA t o  conduct a study t o  de te rmine  whether 
t h e  cu r ren t  C r i t e r i a  are  adequate t o  p r o t e c t  human h e a l t h  and t h e  
environment. This S u b t i t l e  D s tudy  is  being conducted i n  two phases: Phase I 
involves c o l l e c t i o n  o f  e x i s t i n g  da ta ;  and Phase II inc ludes  a d d i t i o n a l  data 
c o l l e c t i o n  e f f o r t s .  R e s u l t s  o f  t h e  S u b t i t l e  D study a r e  t o  be  submitted i n  a 
r epor t  t o  Congress by November 1987. 
-- 
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PHASE I PROJECTS 

The EPA i d e n t i f i e d  t h r e e  c a t e g o r i e s  f o r  d a t a  c o l l e c t i o n  i n  t h e  S u b t i t l e  D 
study : 

0 S u b t i t l e  D waste c h a r a c t e r i z a t i o n  

0 S u b t i t l e  D f a c i l i t y  c h a r a c t e r i z a t i o n  

0 S t a t e  S u b t i t l e  D program c h a r a c t e r i z a t i o n  

During Phase I, EPA undertook numerous p r o j e c t s  t o  c o l l e c t  r e a d i l y  a v a i l a b l e  
infonnat ion  i n  t h e s e  t h r e e  ca t egor i e s .  The key p r o j e c t s  are desc r ibed  i n  
Table ES-1 and descr ibed  i n  f u r t h e r  d e t a i l  i n  S e c t i o n  2. The p r o j e c t s  c i t e d  
i n  t h i s  t a b l e  inc lude  t h e  S u b t i t l e  D Census , l  t h e  S t a t e  r e g u l a t i o n  
reviews,' t h e  municipal s o l i d  waste ( M S W )  c h a r a c t e r i z a t i o n  e t u d y s 3  t h e  
i n d u s t r i a l  nonhazardous waste s t u d y S 4  t h e  HHW s t u d y D 5  and t h e  SC(G 
su rvey .6  
e r r o r s ,  b u t  t hey  p resen t  p rev ious ly  unava i l ab le  da ta .  
s t u d i e s  are reviews, compilations,  or analyses  of previous ly  a v a i l a b l e  da ta .  

The Census r e s u l t s  are l i m i t e d  by inaccurac i e s  and response 
Most of t h e  o t h e r  

SUkfITLE D WASTE 

S u b t i t l e  D wastes are a l l  s o l i d  wastes r egu la t ed  under t h e  RCEU n o t  
sub jec t  t o  hazardous waste r e g u l a t i o n s  under S u b t i t l e  C. 
def ined  i n  40 CFR P a r t  257 ( s e e  Appendix A). 

These wastes are 

The Phase I d a t a  c o l l e c t i o n  e f f o r t s  ga thered  r e a d i l y  a v a i l a b l e  e x i s t i n g  
inEormation on c h a r a c t e r i s t i c s ,  gene ra t ion  volumes, and management of t h e  
following S u b t i t l e  D wastes: 

0 Municipal s o l i d  waste 

0 Household hazardous waste (HHW) 

0 Indus t ri a1 waste 

0 S m a l l  quan t i ty  gene ra to r  hazardous waste (SQC;) 

Less e x t e n s i v e  reviews were performed f o r  municipal s ludge ,  municipal waste 
combustion a sh ,  cons t ruc t ion  and demol i t ion  waste, a g r i c u l t u r a l  waste, o i l  and 
gas waste, and mining waste. Phase I d a t a  f o r  t h e s e  waste c a t e g o r i e s  are  
summarized i n  Table ES-2 and addressed f u r t h e r  below. 

Municipal S o l i d  Waste 

Municipal s o l i d  waste is  genera ted  from r e s i d e n t i a l ,  i n s t i t u t i o n a l ,  and 
comnercial sources .  
n a t i o n a l  annual average, over  58 percent  of MSW is  composed of paper and 

The MSW c h a r a c t e r i z a t i o n  s tudy3 determined t h a t ,  as a 

-_ 
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3. 

h. 

C .  

d.  

e .  

f .  

';ocnrte*, A v , i i  I R I ~ I I  i t  y and I(r .vir*w n1 UCIIA 5i1h1 i L l p  I )  I.aird I)is)mual Data I ' i ihlishrd 
S i n c e  1980 

a Reviews and a b s t r a c t s  of  r e c e n t  l i t e r a t u r e  r e l e v a n t  t o  t h e  S u h t i t l e  D s t u d y .  

C h a r a c t e r i z a t ; v n  P F  t f*t l . i c ipal  S o l i d  k'.-t*  

a l n v e n t o i y  and f o r e c a s t  of m u n i c i p a l  s o l i d  w a n L r s  i n  t h c  U . S .  

Sumnary of Data  on I n d u q t r i n l  Nonhrzsr4cwis Waste Di n p o s s l  P r a c t i c e s  

a Summary of t ion-s to le  d a t a  o n  s o l i J  w a s t e  c h a r a c t e r i s t i c s  and s o l i d  l a n d  

in  t h ?  Uiii ted S L a t r ? ,  l ' ? V  t c r  70'*r' 

d i s p o s a l  p r a c t i c e s .  

A Survey  of  Household Hazardous Wastt-n and R e l a t e d  C o l l e c t i o n  Programs 

a Review of  e x i s t i n g  d a t a  o n  t h e  c h a r a c t e r i s t i c s  of HHW and a n a l y s i s  of  HHW 
c o l l e c t i o n  programs.  

N a t i o n a l  S m a l l  Q u a n t i t y  G p n e r a t o r  Survey  

a Survey  t o  c h a r a c t e r i z e  SQC wante  volumes and d i e p o s a l  p r a c t i c e s .  

Hazardous Waste GenersttBr Data  and C h a r a c t e r i s t i c s  of  S a n i t a r y  L a n d f i l l s  i n  
S e l e c t e d  C o u n t i e s  in F l o r i d a .  

a Caqe h i a t o r y  of F l o r i d a  d i s p o s a l  of  s m a l l  q u a n t i t y  g e n e r a t o r  h a z a r d o u s  w a s t e s .  

!. S u b t i t l e  D F a c i l i t y  C h a r a c t e r i z a t i o n  S t u d i e s  ( i n  a d d i t i o n  t o  s t u d i e s  n o t e d  ahove)  

a .  

b. 

C .  

d .  

e .  

f .  

R .  

Cennue of  S t a t e  and ' T e r r i t o r i a l  S u h t i t l e  D Nonhaza r Jous  Waste Programs 

a Mai l  a u r v e y  of d a t a  on S t a t e  S u b t i t l e  D programs and S u b t i t l e  D f a c i l i t i e s .  

C r i t i c a l  Review and Summary o f  L e a c h a t e  and Gas P r o d u c t i o n  from L a n d f i l l s .  

a Summary and e v a l u a t i o n  o f  d a t a  on q u a l i t y  of  l r a c h a t e  from m u n i c i p a l  l a n d f i l l s .  

Evcrliiatioii o l  a L a n d f i l l  w i t h  I .cncliate Recycle .  

a Case s t u d y  of  t h e  Lycomiiig County ,  PA l a n d f i l l  w i t h  a ma jo r  emphas i s  o n  
e x p e r i e n c e s  w i t h  l e a c h a t e  r e c i r c u l a t i o n .  

Gas C h a r a c t e r i z a t i o n ,  M i c r o b i o l o g i c a l  A n a l y s i s  and D i s p o s a l  of Refuse  i n  CRI 
Land f i 11 S imu l a  t or s . 

L a n d f i l l  Cas Update:  

a Summaries of s i x  n t u d i e s  r e l a t i n g  to  l a n d f i l l  gas p r o d u c t i o n ,  c h a r a c t e r i s t i c 6  

GClHS a n a l y s i a  of l a n d f i l l  g a s  s a m p l e s  f rom the C e n t e r  Hill l y s i m e t e r s .  

Summaries of T e c h n i c a l  R e p o r t s .  

and r e c o v e r y .  

E v a l u a t i o n  of  N P L I S u h t i t l e  D L a n d f i l l  Data  

a Sunmtlry of d a t a  o n  former  S u b t i t l e  0 f a c i l i t i e s  t h a t  a r e  now o n  t h e  NPL or are 
c a n d i d a t e n  for t h e  NPL. 

Munic ipa l  L a n d f i l l  Case S t u d i e s  

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

S t a t e  S u b t i t l e  D Program Sel ld ies  ( i n  a d d i t i o n  t o  s t u d i e s  n o t e d  above)  

a.  S t a t e  S u h t i t l e  D R e g u l a t i o n s  o n  M u n i c i p a l  Wante L a n d f i l l s ,  S u r f a c e  Impoundments and 
Land A p p l i c a t i o n  Uni tn .  

a Review of S t a t e  S u b t i t l e  D r e g u l a t i o n s .  

b. N a t i o n a l  S o l i d  Waste Survey  

H a i l  s u r v e y  of d a t a  un S t a t e  S u b t i t l e  D programs.  
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TABLE ES-2. CHAHAC'TERLSTLCS , QUANTLTIES,  AND MANAGEMENT PRACTICES OF SUBTITLE D WASTES 

1. Xuni-ipal Solid 

2 .  Household Hazardous 

3. Yunicipal Sludge 

6 .  Miinicipal Uaste 
C o d u s t i o n  Aah 

5. I n d u s t r i a l  Nonhazardous 

6. Small piant icy  
Generator 

7 .  ConrtruccionIDmoli t ion 

8 .  Agricu i tura l  

9 .  O i l  and Gas 

10. Mining 

37% Paper and paperboard 
18% Yard waste 
107. Class 
10% Metals 
8% Food v a s t e  
7% P l a s t i c s  
192 Others 

Drain openers,  c leane r s / s t r ippc ra ,  t 0-' t i m e 8  the  w i g h t  

r e f r i g e r a n t s ,  adhesives,  p e s t i c i d e s  

Vater and wastewater treatment sludqes.  wastewater-8.i mi l l ion  tons 
Const i tuents  are hig,hlv var iab le  and 
often con ta in  cadmlvm, copper and zinc 

133 millioo tonso) 

o i l  and f u e l  a d d i t i v e s ,  s? lvents .  of YSVpJJ6) 

(dry basis)19 

Possibly high a p t a l s  1 . 3  million t o n o ( 3 )  

931 from 7 i n d u s t r i e s ;  wastes vary 630 a i l l i o n  tans  ( d v  
v i t h  indus t ry  segment 

621 Used lead-acrd b a t t s r i e s  
181 Spent so lvents  
5% a c i d s  and a l k a l i e s  

Lumber. roof ing ,  md shee t ing  
scraps ,  hraken concre te .  a s p h a l t .  
b r i c k ,  stone.  vallboard.  g laes .  
o t h e r  

360,000 tons((') 

31 mil l ion  ton* i n  Lf~(~0) 

N i t r a t e s ,  pes t i c tdes  
herb ic ides .  f e r t i l i z e r s  

unknown 

Brine and d r i l l i n g  rlud u k ~ h  mav unknown 
conta in  c h l o r i d e ,  barium, Lodim, 

and calcium 

Biturninour coa l  and l i g n i t e  which may 
c o n t a m  metals, s u l f a t e ,  sodium, 
p o t 8 s r i u r  an anide!82T of 
impoun me t s ) f2r fAnthrac i te  (2% of i o d- 
mcnts)f21yMeta1s (72 of impoua@eJ2s7z1y 
Ronmetals (9% of iqaouodrncal  

1.4 b i l l i o n  tons(25' 

Landf i l l  (94.7 v t .  percent)") 
Ocean d isposa l .  i nc ine ra t ion  
recycle.  and o t h e r  (5.3 w t .  percent ,  

Disposed v i t h  !iSU ( m o s t l y  l a n d f i i l e d )  

Land f i 11 
Surface impoundment 
Land app l i ca t ion  u n i r r  
Ocean d i sposa l  
Ine ilu rat ion 

Landf i l l  a t  S u b t i t l e  C or 
S u b t i t l e  D f a e l l i c i e r  

35 percent of nonhazardous vas t e s  
are msn8gcd onsitc a t  1andfil :s  
s u r f a c e  ilpoumismmts or I . .WJ~ . (* )  

5.975 : a n d f i l l s ( l )  
20,909 sur f  ace impoundments' 
1.547 land appl ica t ion  u n i t s ( ' )  

2.555 land f i 1 1 s( 1 
No d a t a  011 other u n a g c r r n r  p r a c t i c e s  

17,159(1) - 19.167(21) sur face  
impoundments. No d a t a  on o t h r i  
management prac t  ices.  

125,07h(1) s u r f a c e  impoundments. 
No d a t a  on other u n q w n t  pracriccs .  

lO.SlY(l) - L4,376(21) s u r f a c e  
impoundments. 

Rote: Superscr ip ts  r e f e r  t o  re ferences  a t  the end of t h i s  sec t ion .  
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paperboard and yard wastes;  almost 40 percent  is  meta ls ,  food wastes, and 
p l a s t i c s ;  and t h e  remaining 10 percent  i s  wood, rubber and l e a t h e r ,  t e x t i l e ,  
and miscellaneous inorganics .  Municipal s o l i d  waste compos i t  ion i s  h ighly  
s i t e  dependent, and is  s i g n i f i c a n t l y  inf luenced  by c l ima te ,  season ,  and 
socioeconomic c harac teris t i c s  . 

The MSW cha rac t e r i za t i sm study c~.iwJilded t h a t  approximately 133 m i 3  licin 
tons of municipal s o l i d  waste were genera ted  i n  1984. This  valtuiie is expected 
!.o grow t o  159 m i l l i o n  tons hy t h e  year 21100. 

The management cho ices  for MSW are l a n d f i l l i n g ,  ocean d i s p o s a l ,  and 
i n c i n e r a t i o n  wi th  o r  without energy recovery. According t o  t h e  MSW 
c h a r a c t e r i z a t i o n  s tudy  estimates, approximately 6.5 m i l l i o n  tons  of MSW were 
used f o r  energy recovery i n  1984 and most of the  remaining 126.5 m i l l i o n  tons 
of  MSW were l a n d f i l l e d .  

Household Hazardous Waste 

Household hazardous waste is a srnall subse t  of MSW. Common household 
products known t o  con ta in  concen t r a t ions  of hazardous materials inc lude  d r a i n  
openers,  oven c l e a n e r s ,  wood and meta l  po l i shes  and c l e a n e r s ,  automotive o i l  
and fuel a d d i t i v e s ,  g rease  and r u s t  s o l v e n t s ,  c a r b u r e t o r  and f u e l  i n j e c t i o n  
c l eane r s ,  a i r  cond i t ion ing  r e f r i g e r a n t s ,  s tarter f l u i d s ,  p a i n t  t h inne r s ,  pa in t  
removers, adhes ives ,  h e r b i c i d e s ,  p e s t i c i d e s ,  fung ic ides ,  and wood 
p rese rva t ives .  5 

The a v a i l a b l e  d a t a L 5 , I 6  sugges t  t h a t  HHW may c o n s t i t u t e  between 0.001 
and 1 percent  o f  a l l  MSW. No data were a v a i l a b l e  on HHW d i s p o s a l  p r a c t i c e s ,  
however, t h e s e  p r a c t i c e s  are be l i eved  t o  inc lude  codisposa l  w i t h  MSW 
( p r i m a r i l y  i n  l a n d f i l l s )  and d i r e c t  d i s p o s a l  of l i q u i d  HHW i n t o  sewers. 

Municipal Sludge 

Sludge from water and wastewater t rea tment  c o n s i s t s  of a v a r i e t y  of 
organic and inorganic m a t e r i a l  s. Independent sourcesL7,  have es t imated  
t h a t  water t rea tment  f i l t e r  cake gene ra t ion  is  between 0.005 and 0.2 pounds 
p e r  c a p i t a  p e r  day. Th i s  equates  t o  about 207 k i l o t o n s  t o  8,267 k i l o t o n s  per 
year.  Extensive d a t a  on sewage sludge composition and q u a n t i t i e s  are 
a v a i l a b l e  from t h e  EPA O f f i c e  of Water Regulations and Standards  (OWKS). The 
OWRS da t abase  of 15,300 POTWs i n d i c a t e s  t h a t  8.4 m i l l i o n  d r y  t ons  of municipal 
sewage s ludge  are generated each year.  19 

According t o  the  OWRS database ,  municipal sewage s ludges  are managed i n  a 
v a r i e t y  o f  ways, inc luding  su r face  impoundments and l a n d f i l l s  (46.4 percent  
including 1.5 percent i n  monof i l l s ) ,  land a p p l i c a t i o n  (25.4 pe rcen t ) ,  
i n c i n e r a t i o n  (20.3 percent )  and ocean d i s p o s a l  (6.6 pe rcen t ) .  l9 
water t rea tment  sludge management p r a c t i c e s  are not  ava i l ab le .  

Data on 



Mun i c  i pa 1 Was te Comb u s  t ion Ash 

Combustion o f  MSW may produce ash of h ighly  v;+-iable composition. These 
ash m a t e r i a l s  are generated by a v a r i e t y  of  f a c i l i t i e s  ranging from l a r g e  
resource recovery p l a n t s  to  small town o r  i n s t i t u t i o n a l  f a c i l i t i e s .  Analyses 
ol: f l y  a s h  and bottom asti from municipal  waste i n c i n e r a t o r s  have revealed 
res idues  wi th  h igh  metal conten t .  L i t t l e  d a t a  on municipal waste combustion 
ash  c m p o s i t i t m  are ava i l ab le .  

Assitirling an  average r e s idue  weight of 30 percent  cbf municipal s o l i d  
waste,  allout E . 3  m i l l i o n  tons are generated each year  by waste-to-energy 
f a c i l i t i e s  i n  the  United S ta t e s .  Current  d a t a  i n d i c a t e  t h a t  some d i sposa l  of 
ash nroducts is  i n   landfill^.^ 
of  l a n d f i l l s  (e.g., monof i l l s ,  S u b t i t l e  D o r  C) used f o r  d i s p o s a l  o r  o t h e r  
manngeinent pract ices employed. 

However, no da ta  are a v a i l a b l e  on t h e  types 

I n d u s t r i a l  Waste 

T h e  i n d u s t r i a l  nonhazardous waste sti*dy" y ie lded  e s t ima tes  of t h e  waste 
gene ra t ion  rates o f  t h e  22 i n d u s t r i e s  be l ieved  t o  gene ra t e  t h e  major i ty  of  t h e  
S u b t i t l e  D i n d u s t r i a l  waste. This s tudy  revea led  t h a t  390 m i l l i o n  metric tons 
o f  i n d u s t r i a l  nonhazardous waste are generated annual ly .  

The S u b t i t l e  D Census1 i n d i c a t e s  3,511 l a n d f i l l s ,  16,232 su r face  
impoundments, and 5,605 land a p p l i c a t i o n  u n i t s  were c l a s s i f i e d  by t h e  S t a t e  
program of  Eices as i n d u s t r i a l  nonhazardous waste f a c i l i t i e s  i n  1984. The 
i n d u s t r i a l  nonhazardous waste s tudy  ind ica t ed  t h a t  12 i n d u s t r i e s  cumulat ively 
genera te  over  99 percent  of t h e  i n d u s t r i a l  S u b t i t l e  L) wastes. That s tudy  
rcporfed t h a t  3 5  percent of  i n d u s t r i a l  nonhazardous wastes are manageu i n  
<insi te  l a n d f i l l s ,  su r f ace  impoundments, and land a p p l i c a t i o n  u n i t s ,  and t h a t  
7 5  percent  of  these wastes are  generated by four  i n d u s t r i e s  ( i r o n  and s tee l ,  
c ~ l e c t  r i c  power genera t ion ,  i n d u s t r i a l  inorganic  chemicals,  and p l a s t i c s  and 
res ins j .  

Small Quan t i ty  Generator Hazardous Waste 

The Nat ional  Small  Quan t i ty  Hazardous Waste Generator Survey6 indica ted  
t h a t  t h e  major i ty  o f  t h e  t o t a l  SQG wastes c o n s i s t  of  used lead-acid b a t t e r i e s  
( 6 2  percent )  and spent  s o l v e n t s  (18 percent )  and t h a t  72 percent  of SQG wastes 
a r e  qensra ted  from t h e  veh ic l e  maintenance indus t ry .  The SQG Survey est imated 
t h a t  SQLs gene ra t e  940,000 metric tons  of hazardous waste annual ly .  According 
t o  S u r v e y  estimates,  So(; wastes are inanaged on t he  s i t e  by:  recycl ing 
( h 5  p e r c e n t )  ; d i scha rge  t o  publ ic  sewers ( 8  percen t ) ;  s o l i d  waste f a c i l r t r e s  
( 5  p e r c e n t ) ;  S u b t i t l e  C f a c i l i t i e s  ( 4  pe rcen t ) ;  and unknown methods 
(11 percent ) .  The sum of these  percentages exceeds 100 because some 
facilities t r e a t  wastes on s i t e ,  and then d i spose  of  r e s i d u a l s  o f f  s i te .  
Sec t ion  5 presen t s  t h e s e  da t a  by waste type and indus t ry .  

_ _  Small q u a n t i t y  genera tor  waste management da t a  were a l s o  obtained from 
t h e  S u b t i t l e  D Census,l  which showed t h a t  S(&; wastes are managed i n  5 ,075 
l a n d f i l l s ,  20,909 su r face  impoundments, and 1,647 land a p p l i c a t i o n  u n i t s .  T h e  
Census did no t  i d e n t i f y  the  q u a n t i t i e s  managed i n  ttresc f a c i l i t y  ca t egor i e s .  
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Construction and Demolition Debris 

Cons t ruc t ion  and demolit ion a c t i v i t i e s  generat.e l a rge  q u a n t i t i e s  of 
lumber, roo f ing  and shee t ing  sc raps ,  broken concre te ,  a s p h a l t ,  b r i c k ,  s t o n e ,  
wallboard, g l a s s ,  and o t h e r  ma te r i a l s .20  
waste materials are h igh ly  v a r i a b l e  and depend p r imar i ly  upon geographic 
loca t ion  and community age and s i z e .  It was es t imated  i n  1970 t h a t  urban 
a reas  generated an average o f  0.72 pounds pe r  capi ta  p e r  day of debr i s .20  
Other r e p o r t s 2 2 , 2 3  f o r  independent l o c a t i o n s  i n d i c a t e  gene ra t ion  rates of 
between 0.12 and 3.52 pounds per  c a p i t a  p e r  day. Assuming 0.72 pounds p e r  day 
is  accu ra t e ,  t h e r e  are 31.5 m i l l i o n  tons generated annually.  2o 
S u b t i t l e  D Census i d e n t i f i e d  2,591 a c t i v e  demolit ion d e b r i s  l a n d f i l l s  i n  1984. 

The gene ra t ion  rates of t h e s e  

The 

Agr i cu l tu ra l  Waste 

A g r i c u l t u r a l  wastes inc lude  animal wastes from f e e d l o t s  and farms, crop 
production wastes, and c o l l e c t e d  i r r i g a t i o n  f i e l d  runoff .  These wastes are 
known t o  have h i g h  concen t r a t ions  of n i t r a t e s ,  p e s t i c i d e s ,  he rb ic ides ,  and 
f e r t i l i z e r s .  24 

‘The S u b t i t l e  D Census1 and t h e  National Surface Impoundment 
Assessment21 provided estimates of numbers of a c t i v e  a g r i c u l t u r a l  waste 
sur face  impoundments. 
t h e  Assessment repor ted  19,167 impoundments. 

The Census r epor t ed  a t o t a l  of 17,159 impoundments, and 

O i l  and Gas Waste 

O i l  and gas  wastes c o n s i s t  of b r i n e s  and d r i l l i n g  muds t h a t  are known t o  
have high concen t r a t ions  o f  c h l o r i d e ,  t o t a l  d i s so lved  s o l i d s ,  barium, sodium 
and calcium.24 
125,074 o i l  and gas  s u r f a c e  impoundments. 

The S u b t i t l e  D Census report es t imated  t h a t  t h e r e  are 

M in  ing Waste 

Mining wastes are t h e  products of crushing ,  sc reening ,  washing, and 
f l o t a t i o n  a c t i v i t i e s .  Such a c t i v i t i e s  can gene ra t e  h i  h concen t r a t ions  of 
heavy metals, s u l f a t e ,  sodium, potassium, and cyanide.q4 A r ecen t  r e p o r t  t o  
Congress on mining wastes25 es t imated  t h a t  over 1.4 b i l l i o n  tons  of 
nonhazardous mining waste is generated annually.  

According t o  t h e  National Sur face  Impoundment Assessment, 21 t h e r e  a re  
24,376 mining waste su r face  impoundments. Almost 82 percent of t h e s e  are 
a s s o c i a t e d  wi th  bituminous c o a l  and l i g n i t e  mining. Nonmetal ( Y  percen t ) ,  
metal (7  pe rcen t )  and a n t h r a c i t e  mining (2  pe rcen t )  account f o r  t h e  remaining 
impoundments. 
impoundments. 

The S u b t i t l e  D Census1 i d e n t i f i e d  19,813 mining waste 
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FAC IL IT IE S A SSE SSME NT 

S u b t i t l e  D f a c i l i t i e s  inc lude  l a n d f i l l s ,  su r f ace  impoundments , land 
a p p l i c a t i o n  u n i t s ,  and waste p i l e s .  
numbers of f a c i l i t i e s  and es tab l i shments  i n  each category as determined by t h e  
S u b t i t l e  D Census. 
191,822 su r face  impoundments, 18,889 land a p p l i c a t i o n  u n i t s ,  and 16,416 
1 and f i 11 8 .  

Table ES-3 and Figure ES-1 p resen t  t h e  

A t o t a l  o f  227,127 f a c i l i t i e s  were i d e n t i f i e d ,  inc luding  

Land f i 1 1 s 

A l a n d f i l l  i s  an  a r e a  of land o r  an excavat ion i n  which wastes a r e  placed 
f o r  permanent d i s p o s a l ,  and which i s  no t  a land a p p l i c a t i o n  u n i t ,  su r f ace  
impoundment, i n j e c t i o n  w e l l ,  o r  compost p i l e .  
fol lowing waste c l a s s e s :  municipal ,  i n d u s t r i a l ,  demoli t ion d e b r i s ,  and 
"other". 
da t a  f o r  t h e  o t h e r  l a n d f i l l  ca t egor i e s .  

L a n d f i l l s  a r e  d iv ided  i n t o  t h e  

Municipal waste l a n d f i l l  d a t a  are more complete and r e l i a b l e  than  

General Prof i le - -  

lo'cated a t  15,719 es tab l i shments  i n  t h e  United States. 
9,284 ( 5 7  percent )  a r e  municipal,  3,511 (21 percent )  i n d u s t r i a l ,  2,591 
(16  percent )  demoli t ion,  and 1,030 ( 6  percen t )  o t h e r  t y p e s .  
half  of a l l  l a n d f i l l s  a r e  owned by l o c a l  governments. Table ES-4 i n d i c a t e s  
t h a t  more than  h a l f  o f  a l l  l a n d f i l l s  are less than  10 a c r e s  i n  s i z e  and more 
than 90 percent  occupy 100 a c r e s  o r  l e s s .  The same t a b l e  shows t h a t  more than  
70 percent  of a l l  l a n d f i l l s  r ece ive  less than  30,000 cubic  yards  of  waste 
annual ly  (approximately 30 shor t  tons p e r  day). 

The S u b t i t l e  D Census i d e n t i f i e d  16,416 a c t i v e  S u b t i t l e  D l a n d f i l l s  
Of t h e s e  l a n d f i l l s ,  

S l i g h t l y  over  

Landf i l l  Leachate and Gas Charac te r i s t i c s - -  
Few da ta  a r e  a v a i l a b l e  on l eacha te  and gas  c h a r a c t e r i s t i c s  f o r  o t h e r  than  

municipal l a n d f i l l s .  
s o l i d s ,  they have r e l a t i v e l y  low concent ra t ions  of heavy metals, and they tend 
t o  be acidic .1°  
50 percent  carbon d ioxide ;  and 0.5 t o  1 percent  hydrogen, oxygen, n i t r o g e n ,  
and o t h e r  t r a c e  gases .  

Leachates a r e  gene ra l ly  high i n  o rgan ic s  and t o t a l  

Gas c o n s i s t s  of about  50 t o  60 percent  methane; 40 t o  

10 

L a n d f i l l  Design and Operation-- 
L a n d f i l l  des ign  f e a t u r e s  inc lude  l i n e r s ,  l eacha te  c o l l e c t i o n  and removal 

sys tems,  methane gas c o n t r o l s  and recovery systems, c l o s u r e  and f i n a l  cover ,  
and loca t ion .  L a n d f i l l  opera t ion  and maintenance c h a r a c t e r i s t i c s  inc lude  the  
number of employees, d a i l y  ope ra t i cns ,  waste r e s t r i c t i o n s ,  and emergency 
preparedness plans.  L a n d f i l l s  may have monitoring systems f o r  ground water, 
su r face  water ,  a i r  , and/or methane monitoring. 
percentages of a l l  S u b t i t l e  D l a n d f i l l s  and municipal waste l a n d f i l l s  t h a t  u s e  
l i n e r s ,  l eacha te  c o l l e c t i o n ,  gas  c o l l e c t i o n ,  runon and runoff c o n t r o l s ,  waste 
r e s t r i c t i o n s ,  and monitoring systems. These f e a t u r e s  are a l s o  discussed below: 

Table ES-4 p resen t s  t h e  

0 Liners .  The Census repor ted  t h a t  11 percent  o f  a l l  l a n d f i l l s  and _ _  
15 percent  of municipal l a n d f i l l s  u se  e i t h e r  s o i l  o r  s y n t h e t i c  
1 ine r s . 
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TABLE ES-3. UNIVERSE OF SUBTITLE D FACILITZESa[l] 
------- ____-._-+ -- 

F a c i l i t y  Type 
Niimbe r Number of  

of u n i t s  es t  i a b  1 i s  hnen t s 

Landfi  1 Is 16,416 1 5 , 7 1 9  

S u r f a c e  Impoundments 19 1,822 108 , 313 

Land App l i ca t ion  Un i t s  (LAUS) 18,889 12,312 

Waste P i l e s  No Data No Data 

TOTAL 227,127 128, lZSb 

LANDFILLS 
7 Yo 

a16X ( o r  approximately 36,000 f a c i l i t i e s )  a r e  e s t i m a t e s  t o  
r e c e i v e  hazardous wastes from households  or small  q u a n t i t y  g e n e r a t o r s .  Figure ES-1. Universe $f Subtitle D facilities, 

f a c i l i t y  do no t  add t o  t h i s  t o t a l  s i n c e  t w o  o r  more f a c i l i t y  
t y p e s  may e x i s t  a t  a n  e s t a b l i s h m e n t .  

bThis  i s  t h e  c o r r e c t  t o t a l .  The numbers f o r  each type  of by percent. (1) 
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TABLE ES-4. NUMBERS OF LANDFILLS AND MUNICIPAL WASTE LANDFILLS WITH 
SELECTED DESIGN AND OPERATING  CHARACTERISTIC^^] 

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

Pe rcen t o f 
Percent  of a l l  S u b t i t l e  D 

a l l  S u b t i t l e  D municipal  
land f i 1 Is waste l a n d f i l l s  

S i z e  

< 10 acres 

> 100 acres 
10-100 acres 

Waete Received 

< 30,000 cubic  y a r d s j y r  

> 600,000 cubic  yards /yr  
30,000 - 600,000 cubic  y a r d d y r  

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

55 4 2  
40 s1 

5 6 

Liners  ( inc ludes  s y n t h e t i c  and s o i l / c l a y )  11 
h a c  h a t  e Co 1 lec t i on 4 
G a  s Co 1 lec t ion 11 
Runon/Runoff Cont ro ls  38 

7 2  6 7  
24 28 
4 5 

Operating Charac ter i  s t ics 

Waste R e s t r i c t i o n s  ( inc ludes  l i q u i d s  
and/or  s p e c i f i c  waste types )  

Monitoring Systems 

Ground Water 
Surface  Water 
A i r  
Methane 

15 
5 

1 7  
46 

40 48 

19 
9 
3 
3 

25 
12  
4 
5 



Leachate c o l l e c t i o n  and removal systems. These systems c o l l e c t  
and/or  remove l eacha te ,  and may c o l l e c t  ground water and/or  s u r f a c e  
water  t h a t  flows i n t o  o r  ou t  of t h e  f i l l .  The Census r epor t ed  t h a t  
4 percent o f  a l l  l a n d f i l l s  and 5 percent of municipal l a n d f i l l s  have 
l e a c h a t e  c o l l e c t i o n  systems. 

Methane gas c o n t ; * ~ l s  and rr''ovr3ry systems. 
methane recovery systems f o c  11 pe rcen t  of a l l  l a n d f i l l s  and 
1 7  percent  o f  municipal L a n d f i l l s .  

The Censue r epor t ed  

Runon and runoff c o n t r o l s .  These c o n t r o l s  i nc lude  d i k e s ,  berms, and 
channels  t o  prevent  l i q u i d s  from flowing i n t o  or o u t  of t h e  
l a n d f i l l .  T a b l e  ES-4 i n d i c a t e s  t h a t  38 percent of a l l  l a n d f i l l s  and 
46 percent of municipal waste l a n d f i l l s  u s e  t h e s e  c o n t r o l s .  

Waste r e s t r i c t i o n s .  Table ES-4 i n d i c a t e s  t h a t  40 percent  of a l l  
municipal l a n d f i l l s  employ waste r e s t r i c t i o n s .  

Ground water monitoring. The Census r epor t ed  t h a t  ground water 
monitoring is  conducted a t  19 percent  of  a l l  l a n d f i l l s  and 
25  percent  of municipal waste l a n d f i l l s  ( s e e  Table ES-4). 

Surface  water monitoring. T a b l e  ES-4 shows t h a t  s u r f a c e  waters are 
monitored a t  9 percent  of a l l  l a n d f i l l s  and 1 2  pe rcen t  of municipal 
land f ill s . 
A i r  and methane monitoring. According t o  t h e  Census (Table ES-4), 
3 percent  o f  a l l  l a n d f i l l s  and 4 percent  o f  municipal l a n d f i l l s  have 
methane or a i r  monitoring systems and 3 and 5 percen t ,  r e s p e c t i v e l y ,  
have methane monitoring systems. 

Preliminary Analysis of Environmental and Human Heal th  Impacts a t  Landfil ls--  

impacts of l a n d f i l l s  are t h e  S t a t e  S u b t i t l e  D Census, t h e  Nat iona l  P r i o r i t i e s  
J,ist (WL) S u b t i t l e  D l a n d f i l l  d a t a  base ,  and a v a i l a b l e  case  s t u d i e s . 9  
t h e  16,416 a c t i v e  l a n d f i l l s  r epor t ed  i n  t h e  Census, 11,540 were inspec ted  a t  
l ea s t  annual ly ,  and t h e r e  were 2,428 v i o l a t i o n s  due  t o  ground water, su r f ace  
water ,  o r  a i r  contamination. No c o r r e l a t i o n  has  been made between t h e s e  
v i o l a t i o n s  and any p a s t ,  p r e s e n t ,  or p o t e n t i a l  h e a l t h  e k f e c t s .  

The p r i n c i p a l  sou rces  of d a t a  on t h e  human h e a l t h  and environmental 

Of 

The NPL d a t a  base i d e n t i f i e d  184 S u b t i t l e  D l a n d f i l l s  where environmental 
impacts have been determined by t h e  Nat iona l  Hazard Kanking System t o  be  
s i g n i f i c a n t .  Of t h e s e  sites, n e a r l y  75 percent had releases t o  ground water 
and f o r  40 percen t ,  t h e  primary cause of ground water contamination was 
i n d u s t r i a l  waste. 

Case s t u d i e s  of 1 2 7  municipal waste l a n d f i l l s  i n  e i g h t  S t a t e s g  
(Arkansas, Colorado, Connecticut,  Delaware, F lo r ida ,  Oregon, Texas, and 
Wisconsin) were analyzed i n  an  a t t e m p t  t o  c o r r e l a t e  l o c a t i o n  and des ign  



f a c t o r s  wi th  adverse  environmental impacts. The ana lyses  h d i c a t e d  t h a t  
loca t i .1  IS with  h igh  l eacha te  g e n e r a t i o n  p o t e n t i a l ,  high l e a c h a t e  migra t ion  
p o t e n t i a l ,  and those  lack ing  c e r t a i n  l a n d f i l l  des ign  f e a t u r e s  ( e s p e c i a l l y  
l i n e r s  and runon and runoff c o n t r o l s )  were a s s o c i a t e d  wi th  environmental 
impacts more o f t e n  than  l o c a t i o n s  n o t  d i s p l a y i n g  t h e s e  c h a r a c t e r i s t i c s .  They 
a l s o  ind ica t ed  t h a t  impacts are more l i k e l y  f o r  f a c i l i t i e s  more t h a n  10 years 
o ld .  

Surf ace Tmmundments 

A s u r f a c e  impoundment i s  a n a t u r a l  topographic depress ion ,  man-made 
excavat ion ,  o r  d iked  area t h a t  is designed t o  hold l i q u i d  wastes o r  wastes 
conta in ing  f r e e  l i q u i d s .  Wastes s t o r e d  a t  S u b t i t l e  D s u r f a c e  impoundments 
includc: municipal sewage s ludge ,  municipal r u n o f f ,  i n d u s t r i a l  wastes, 
a g r i c u l t u r a l  wastes,  mining wastes, o i l  and g a s  wastes, and o t h e r  types of 
waste. 
des ign  and ope ra t ing  c h a r a c t e r i s t i c s .  Most respondents t o  t h e  S u b t i t l e  D 
Census r a t e d  t h e  d a t a  q u a l i t y  f o r  s u r f a c e  impoundments as f a i r .  

Table ES-5 l ists  t h e  percentages  of  s u r f a c e  impoundments w i t h  selected 

General Prof i le - -  

loca ted  a t  108,383 f a c i l i t i e s  a c r o s s  t h e  S t a t e s  and T e r r i t o r i e s .  
of t h e s e  impoundments (72 pe rcen t )  are i n  EPA Regions 111 and IV (53,770 and 
77,752, r e s p e c t i v e l y ) .  

The S u b t i t l e  D Census i d e n t i f i e d  191,822 a c t i v e  su r face  impoundments 
The ma jo r i ty  

The Census r e s u l t s  show t h a t  t h e  number of impoundments r epor t ed  by waste 
type inc ludes  125,074 (65 percent )  o i l  and gas  wastes, 19,813 (10 pe rcen t )  
mining wastes, 17,159 ( 9  percent )  a g r i c u l t u r a l  wastes, 16,232 (8 percent )  
i n d u s t r i a l  wastes, 1,938 (1.0 pe rcen t )  municipal sewage s ludge ,  4118 
(0.2 pe rcen t )  municipal runof f ,  and 11,118 ( 6  pe rcen t )  o t h e r  t y p e s  of waste. 

The m a j o r i t y  (98  percent )  o f  s u r f a c e  impoundments are p r i v a t e l y  owned. 
Table ES-5 i n d i c a t e s  t h a t  most s u r f a c e  impoundments (81 pe rcen t )  occupy less 
than  0.4 a c r e s ,  and more than  80 percent  r ece ive  less t h a n  50,000 g a l l o n s  per 
day. 

Surface impoundment wastes are predominantly l i q u i d s ,  s ludges ,  or 
s lur r ies .  Estimates presented  i n  S e c t i o n  4 of t h i s  r epor t  i n d i c a t e  t h a t  t h e  
major sources of su r face  impoundment wastes a r e :  
mining, o i l  and g a s  b r in ing ,  aonmeta l l i c  minera ls  mining, i n d u s t r i a l  o rgan ic  
chemical manufacturing, and wastewater processing. The l a c k  of data on 
p a r t i c u l a r  waste streams and t h e  e x t e n t  o f  codisposa l  o f  l i q u i d  wastes makes 
g e n e r a l i z a t i o n  on waste c h a r a c t e r i s t i c s  d i f f i c u l t .  

bituminous and l i g n i t e  coa l  

Surface Impoundment Design and Operation-- 

s y s t e m s ,  runon and runoff c o n t r o l s ,  c l o s u r e ,  f i n a l  cover,  and loca t ion .  
Census da t a  on t h e s e  f e a t u r e s  are presented below: 

Surface impoundment des ign  f e a t u r e s  inc lude  l i n e r s ,  l e a c h a t e  d e t e c t i o n  

-- 
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TABLE ES-5. NUMBEKS OF SURFACE IMPOUNDMENTS WITH SELECTED DESIGN 
AND OPERATING CHARACTERISTICS[~] 

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

Percent of a l l  
S u b t i t l e  L, 

su r face  impoundments 

S i z e  (Acres) 

0.1 
0 .1  - 0.4 
0.5 - 0.9 
1 - 5  
6 - 10 

* 11 - 100 
> 100 

Waste Received (ga l lons /day)  

< 50,000 
50,000 - 99,000 
100,000 - 499,000 
500,000 - 999,000 
1,000,000 - 9,999,000 

> 10,000,000 

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

L ine r s  ( inc ludes  s y n t h e t i c  and s o i l / c l a y )  
Leak Detec t ion  Systems 
Overtopping Controls 

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

Waste R e s t r i c t i o n s  
Discharge Permit 

Monitoring Systems 

Ground Water 
Surface  Water 
A i r  

35 
46 

9 
7 
2 
0 . 6  
0.1 

82 
3 

13 
1 
1 
0 . 3  

29 
1 

25 

27 
31 

4 
1 7  
0.1 
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0 Liners .  L iners  a t  S u b t i t l e  D su r f ace  impoundments are  c l a s s i f i e d  as 
e i t h e r  s o i l  o r  s y n t h e t i c .  ApproximatelLJ 29 percent  o f  s u r f a c e  
impoundments u s e  l i n e r s ,  28 percent  u s e  s o i l  and 1 pe rcen t  u s e  
s y n t h e t i c  . 

0 Leachate d e t e c t i o n  systems. 
s u r f a c e  impoundments u :e Ioak r le tect i  on sy. . '  eriis. 

S l i g h t l y  over  one percent  of  S u b t i t l e  D 

0 Runon and runoff  con t ro l s .  Overtopping citIif.ro1s are used on 
25 percent  of f a c i l i t j  es. 

No da ta  were r e a d i l y  a v a i l a b l e  f o r  c l o s u r e ,  f i n a l  cover ,  o r  l o c a t i o n  f e a t u r e s  
a t  S u b t i t l e  D s u r f a c e  impoundments. 

Operat ion and maintenance c h a r a c t e r i s t i c s  f o r  su r face  impoundments 
include maintenance o f  minimum f reeboard ,  r e s t r i c t i o n  o f  wastes, compliance 
with a d ischarge  permi t ,  and t h e  maintenance o f  d i k e  s t a b i l i t y .  Data were not 
a v a i l a b l e  on t h e  number of employees and equipment requi red  t o  o p e r a t e  a 
su r face  impoundment. Table ES-5 shows t h a t  waste r e s t r i c t i o n s  are app l i ed  by 
23 percent  of t h e  s u r f a c e  impoundments. Thirty-one percent  a re  repor ted  t o  
have d i scha rge  permits.  

Environmental monitoring systems and parameters  f o r  su r face  impoundments 
a re  gene ra l ly  t h e  same as t h o s e  f o r  l a n d f i l l  environmental  monitor ing and t h e  
media inc lude  ground water, su r f ace  water,  and a i r .  Table ES-5 i n d i c a t e s  
t h a t ,  o f  a c t i v e  su r face  impoundments, 4 percent  monitor  ground water, 
17 percent  monitor su r face  water and 0.1 percent  monitor a i r  emissions.  

Pre l iminary  Analysis  o f  Environmental and Human Heal th  Impacts a t  Sur face  
Im pou nd men t s- - 

The S t a t e  S u b t i t l e  D Census i d e n t i f i e d  t h e  numbers of permit v i o l a t i o n s  
due t o  ground water,  su r f ace  water, and a i r  contamination, repor ted  i n  1984. 
of 191,822 ac t ive  su r face  impoundments i d e n t i f i e d  by t h e  Census, 76,137 were 
inspected a t  least  annual ly ,  and t h e r e  were 1,799 v i o l a t i o n s  due t o  
contamination. The Census d id  not  re la te  t h e s e  v i o l a t i o n s  t o  any p a s t ,  
p re sen t ,  o r  p o t e n t i a l  h e a l t h  e f f e c t s .  

Land Applicat ion Units  

Land a p p l i c a t i o n  u n i t s  (LAUS) are a r e a s  where wastes are appl ied  onto o r  
incorporated i n t o  t h e  s o i l  su r f ace  (excluding manure spreading  ope ra t ions )  f o r  
a g r i c u l t u r a l  purposes o r  f o r  t reatment  and d isposa l .  Land a p p l i c a t i o n  u n i t s  
a r e  ca tegor ized  according t o  t h e  fol lowing waste classes:  municipal  sewage 
s l u d g e ,  i n d u s t r i a l  wastes, o i l  o r  g a s  wastes,  and o t h e r  types  of waste. 
Table ES-6 l i s t s  t h e  percentages of  LAUs w i th  s e l e c t e d  des ign  and operat1:ig 
c h a r a c t e r i s t i c s .  Census respondents t y p i c a l l y  r a t ed  t h e  q u a l i t y  of t h e i r  LAU 
da ta  a s  f a i r ,  poor ,  o r  very poor. 

General Prof i le--  

es tab l i shments  i n  t h e  United S t a t e s .  
11,937 LAUs ( 6 3  percent )  f o r  municipal sewage s ludge,  5,605 (30 percent )  f o r  

T a b l e  ES-3 shows t h a t  t h e r e  are 18,889 S u b t i t l e  1) LAUs Located a t  12,312 
A breakdown by type  shows t h a t  t h e r e  a re  
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TABLE ES-6.  NUMBERS OF LAND APPLICATION UNITS WITH SELECTED DESIGN 
AND OPERATING CHARACTERISTICS[~]  

Characterist ic  

Percent of  a l l  
S u b t i t l e  1) 

land appl icat ion un i t s  

S ize  (Acres) 

< 10 
10 - 49 
50 - 99 

> 100 

Waste Received (ton/year)  

< 50 
50 - 99 
LOO - 999 

> 1,000 

Design Characterist ics  

RunonIRunoff Controls 

Operating Characterist ics  

Waste Restr ic t ions  
Waste Application Rate L i m i t s  . 
Restr ic t ions  on Growing Food-Chain Crops 

Monitoring Systems 

Ground Water 
Surface Water 
Air 
S o i l  

22  
41 
2 1  
15 

70 
12 
15 

3 

51 

5 4  
75 
60 

6 
3 
1 

2 7  
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Monitoring of the appl ied  waste,  ground water ,  su r f ace  water,  a i r ,  c rops ,  
and sc.11 nmy be p rac t i ced  a t  LAUs. The e x t e n t  of t h e  monitoring system is 
usua l ly  determined by waste and s i t e  c h a r a c t e r i s t i c s .  Ground water, su r f ace  
water arid a i r  monitoring sys t ems  a r e  s i m i l a r  t o  t h o s e  o f  l a n d f i l l s ;  however, 
parameters t o  b e  measured may d i f f e r  depending on the  u s e  of t h e  land. 
Table ES-6 l i s t s  t h e  percentages  o f  LAUs w i t h  ground water ,  s u r f a c e  water, 
a i r ,  and s o i l  monitoring sys tems.  

ES- 16 

i n d u s t r i a l  wastes,  726 (4  percent )  f o r  o i l  or gas  wastes, and 621 ( 3  percen t )  
f o r  o t h e r  t y p e s  of  waste. The m a j a r i t y  o f  LAUs a r e  p r i v a t e l y  owned. 

' fable  ES-6 i n d i c a t e s  t h a t  about 85 percent  of LAUs occupy less than  
100 ac res .  Although th ree -qua r t e r s  of t h e  "other" LAUs are g r e a t e r  t han  
100 ac res ,  more than  ha l f  of municipal sewage sludge, i n d u s t r i a l  waste and o i l  
or gas waste LAUs a r e  less than  50 acres i n  size.  
7 0  percent of a l l  LAUs r ec i eve  less than  50 tons  of waste pe r  year. 

Table ES-6 a l s o  shows t h a t  

The major sou rces  o f  LAU waste inc lude  municipal wastewater t rea tment  
p l a n t s  ( l i q u i d  and dewatered s ludges ) ,  households and small bus inesses  ( s e p t i c  
tank s l u d g e s ) ,  i n d u s t r i a l  e s t ab l i shmen t s  ( s ludges  and was tewaters ) ,  and o i l  o r  
gas e x p l o r a t i o n / e x t r a c t i o n  s i tes  ( d r i l l i n g  muds and s ludges) .  The 
c o n s t i t u e n t s  i n  sane of t h e s e  wastes may be b e n e f i c i a l  t o  t h e  s o i l  and t o  
p l an t s  (n i t rogen ,  phosphorous, carbonates ,  e t c  .?; however, o t h e r  wastes may 
conta in  c o n s t i t u e n t s  t h a t  are n o t  a p p r o p r i a t e  f o r  a p p l i c a t i o n  t o  food c h a i n  
c rops  (e.g. ,cadmium, PCBs,  p e s t i c i d e s ,  e t c .  >. 
LAU Design and Operation-- 

loca t ion .  
use  runon and runoff con t ro l s .  No l o c a t i o n  d a t a  were a v a i l a b l e .  

. LAU des ign  cons ide ra t ions  inc lude  runon and runoff c o n t r o l s  and 
The Census repor ted  t h a t  9,645 LAUs (51 percent  from Table ES-6) 

i ,AU ope ra t ion  and  maintenance p r a c t i c e s  inc lude  waste a p p l i c a t i o n  
techniques ,  waste r e s t r i c t i o n s ,  food c rop  r e s t r i c t i o n s ,  and a p p l i c a t i o n  rate 
l i m i t s .  Table ES-6 l i s t s  t h e  percentage  o f  LAU employing waste r e s t r i c t i o n s ,  
a p p l i c a t i o n  ra te  l i m i t s ,  and r e s t r i c t i o n s  on growing food cha in  crops.  

e Waste r e s t r i c t i o n s .  The Census showed waste r e s t r i c t i o n s  i n  e t f e c  t 
a t  10,241 MUS ( 5 4  percent ) .  

9 Food crop r e s t r i c t i o n s .  The Census revea led  food c rop  r e s t r i c t i o n s  
at 13.,395 LRUs (60 percen t ) .  

Application r a t e  r e s t r i c t i o n s .  Appl ica t ion  r a t e s  a r e  determined by 
b s l anc ing  the  waste c h a r a c t e r i s t i c s  w i t h  s o i l  a t t e n u a t i o n  c a p a c i t y  
and p l an t  . ip take  ( i f  vege ta t ion  is  grown). The Census revea led  t h a t  
14,090 LAUS (75 percen t )  r e s t r i c t  a p p l i c a t i o n  r a t e s .  



The S t a t e  S u b t i t l e  D Census i n d i c a t e d  t h a t  1,179 LAlJs (6 percent )  
p r a c t i c e  ground water monitoring; 632 ( 3  p e r c e n t ) ,  s u r f a c e  water monitor ing;  
168 ( 1  p e r c e n t ) ,  a i r  monitoring; and 5,053 ( 2 7  pe rcen t ) ,  so i l  monitoring. 
I n d u s t r i a l  u n i t s  have more ground water monitoring (10 percent  o f  i n d u s t r i a l  
u n i t s )  than  o t h e r  u n i t  types,  and municipal sewage sludge u n i t s  more s o i l  
monitoring (40  percent )  t h a n  o t h e r  u n i t s .  

PteLinii.nary Analysis of Environmental and Human Heal th  Impacts a t  LAUS-- 

l e a s t  annual ly ,  and t h e r e  were 214 v i o l a t i o n s  due to groundwater and s u r f a c e  
water contamination. No information was a v a i l a b l e  t o  a s s o c i a t e  t h e s e  
v i o l a t i o n s  wi th  h e a l t h  e f f e c t s .  

Of t h e  18,889 a c t i v e  LAUs r e p o r t e d  by t h e  Census, 3 , 7 9 5  were inspected a t  

Waste P i l e s  -- 
Waste p i les  were n o t  included i n  t h e  S t a t e  S u b t i t l e  D Program Census and 

no o t h e r  sources  o f  information were r e a d i l y  a v a i l a b l e  t o  determine t h e  
number, l o c a t i o n s ,  types,  ownership c h a r a c t e r i s t i c s ,  o r  s i z e s  of e x i s t i n g  
waste p i l e s .  (Some d a t a  may have been included as "other" l a n d f i l l s  i n  t h e  
Census. ) 
90 m i l l i o n  t o n s  of  waste i n  waste p i l e s .  

Avai lable  da ta4  i d e n t i f y  f o u r  i n d u s t r i e s  which annual ly  store 

STATE SUBTITLE D PROGRAMS CHARACTERIZATION 

The S u b t i t l e  D program is implemented and enforced by t h e  S t a t e s .  The 
EPA has  published minimum requirements (40  CFR Part 256) f o r  S t a t e  s o l i d  waste 
management programs. These include S t a t e  l e g a l  a u t h o r i t y  and regula tory  
powers, p rovis ions  f o r  c l a s s i f y i n g  f a c i l i t i e s ,  c los ing  o r  upgrading open 
dumps, and schedules  f o r  compliance w i t h  t h e  Federal  p r o h i b i t i o n  of open 
dumping. 

Data c o l l e c t e d  i n  t h e  Phase I e f f o r t  support  t h i s  S t a t e  program 
c h a r a c t e r i z a t i o n  by address ing  t h e  fol lowing f o u r  areas: 

0 Program organiza t ion  and management resources  

0 I d e n t i f i c a t i o n  and s t a t u s  o f  s o l i d  waste f a c i l i t i e s  

0 Permit and r e g u l a t i o n  mechanisms 

0 Enforcement programs 

S t a t e  r e g u l a t i o n s  f o r  each type of S u b t i t l e  D f a c i l i t y  are summarized as well. 

Overview o f  S t a t e  S u b t i t l e  D Programs 

Program Organizat ion and Management Resources-- 
Few S t a t e s  adminis te r  t h e i r  s o l i d  waste management programs i n  t h e  

Federal  mold, us ing  one agency o r  department t o  handle  a l l  S u b t i t l e  D 
a c t i v i t i e s .  Although 15 S t a t e s  and T e r r i t o r i e s  have 1 agency r e s p o n s i b l e  f o r  
S u b t i t l e  D program implementation, t h e  remaining 39 have from 2 t o  as many a s  
8 d i f f e r e n t  agencies  t h a t  adminis te r  p a r t s  o f  t h e  S u b t i t l e  D program. 
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The major i ty  of S t a t e s  and T e r r i t o r i e s  (28 )  budgeted less  than $50U,000 
f o r  S u b t i t l e  D a c t i v i t i e s  (PY84), 1 3  budgeted between $500,000 and $1 m i l l i o n ,  
and 7 budgeted over  &1 mil l ion .  I n  f i s c a l  year  1984, 85 percent  of t h e  
funding f o r  S u b t i t l e  D came from S t a t e  sources ,  8 percent  was from Federal  
sources,  and 7 percent  was from l i c e n s e s ,  u s e r  f ees ,  and o t h e r  sources.  The 
l a s t  year  i n  which Federal  funds Were a major por t ion  vas 1981 ( ‘ 3 0  p e r r n n t ) .  

The S t a t e s  arid T e r r i t o r i e s  indid ,* tc.d Chat surveL 1 lance and enforceiiwnt 
accounted f o r  42 percent  of I-he hours  nxpended on S u b t i t l e  B a c t i v i t i e s  and 
t h a t  permi t t ing  and l i c e u s i n g  accounted f o r  30 percent  dur ing  1984. The d a t a  
froin t h e  Census, however, do no t  exp l i c i t . l y  show whether t h e  S t a t e s  are 
coinlnitting adequate resources  f o r  Sub( i t l e  D a c t iv i t i e s .  

I d e n t i f i c a t i o n  and S t a t u s  o f  S o l i d  Waste F a c i l i t i e s - -  

maintaining d a t a  on t h e  v a r i o u s  S u b t i t l e  D f a c i l i t i e s  and t h u s  have d a t a  o f  
varying q u a l i t y  f o r  t h e  d i f f e r e n t  types of f a c i l i t i e s .  General ly  t h e  b e s t  
informat ion is a v a i l a b l e  f o r  municipal  waste l a n d f i l l s .  

The S ta tes  and Terri tories have d i fEerent  approaches f o r  i d e n t i f y i n g  and 

P e r k i t  and Regulat ion Mechanisms-- 
Although most S t a t e s  have permit requirements for l a n d f i l l s  and waste 

p i l e s ,  fewer have requirementa f o r  s u r f a c e  impoundments and LAUs. Roughly 
h a l f  of a l l  S u b t i t l e  D f a c i l i t i e s  have been granted permits by t h e  S t a t e s .  

The Federal  c r i t e r i a  promulgated i n  1979 (40 CFR Par t  257) d e f i n e  minimum 
regula tory  s tandards  f o r  S u b t i t l e  D f a c i l i t i e s .  Many S t a t e s  have adopted 
t h e s e  c r i t e r i a  i n  t h e i r  s o l i d  waste management plans.  Curren t ly ,  t h e  EPA h a s  
approved 25 such S t a t e  plans and p a r t i a l l y  approved 6 o the r s .  

Enforcement Programs-- 

been t h e  primary focus o f  S t a t e  i n s p e c t i o n  e f f o r t s  and t h a t  l a n d f i l l s  are  
inspected more o f t e n  than any o t h e r  type of f a c i l i t y .  
v i o l a t i o n s  are o p e r a t i o n a l  d e f i c i e n c i e s ,  b u t  a s i g n i f i c a n t  number o f  ground 
w a t e r ,  sur face  water,  and a i r  contamination v i o l a t i o n s  have a l s o  been 
discovered.  No source of i n f o r m t i o n  on t r e n d s  i n  compliance rates f o r  S t a t e  
programs was i d e n t i f i e d  during Phase I. 

Inspect  ion da ta  i n d i c a t e  t h a t  l a n d f i l l s  and s u r f a c e  impoundments have 

The most common 

Fac i l i ty -Spec i f ic  Regulat ions 

Land f i l l s  -- 
l a n d f i l l s ,  t h e  percentage of l a n d f i l l s  w i t h  permits  is low. S p e c i f i c  permit 
requirements f o r  l a n d f i l l s  vary widely among t h e  States. Design c r i t e r i a  tend 
t o  be comprised o f  general  performance s tandards  as opposed t o  s p e c i f i c  
engineer ing des ign  s tandards.  Most S t a t e s  have e s t a b l i s h e d  requirements f o r  
opera t ion  and maintenance, l o c a t i o n ,  monitoring, c l o s u r e  and pos tc losure .  

Although almost all S t a t e s  r e q u i r e  permits o r  p l a n  approval  f o r  

-_ 
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Surf ace Impoundments-- 
Only 1 6  S t a t e s  have r e g u l a t i o n s  f o r  su r face  impoundments. W i t h  a few 

except ions ,  each o f  t h e  16 S t a t e s  r e q u i r e s  issuance of  a n  a p p l i c a t i o n ,  
l i cense ,  o r  permit before  f a c i l i t i e s  can become ope ra t iona l .  Eleven of t h e  16 
S t a t e s  wi th  s u r f a c e  impoundment r e g u l a t i o n s  have des ign  s t anda rds ,  mostly f o r  
leak d e t e c t  ion, s e c u r i t y ,  and runonlrunoff con t ro l s .  Twelve S t a t e s  r e s t r i c t  
t h e  l o c a t i o n  o f  s u r f a c e  impoundments i n  f loodp la ins  and n e a r  r e s e r v o i r s .  
Thi r teen  S t a t e s  have monitqring requirements f o r  ground water, s u r f a c e  water .. 
l eacha te s ,  o r  a i r .  
Eleven of t h e  16 S t a t e s  wi th  s u r f a c e  impoundment r e g u l a t i o n s  enforce  c l o s u r e  
requirements. 

(Most of t h e s e  S t a t e s  r e q u i r e  ground water monitoring.) 

Land Application Units-- 
Twenty-three S t a t e s  have r e g u l a t i o n s  f o r  LAUs. Most of t hese  S t a t e s  

r equ i r e  an a p p l i c a t i o n  o r  permit b e f o r e  such f a c i l i t i e s  can become 
opera t iona l .  Approximately 65 percent of t h e  f a c i l i t i e s  i n  these  S t a t e s  have 
permi ts ;  t h e  o t h e r s  have submitted t h e i r  p e r m i t  a p p l i c a t i o n s .  Eighteen S t a t e s  
have f a c i l i t y  des ign  requirements,  t y p i c a l l y  s e c u r i t y  and runon and runoff 
c o n t r o l s ;  2 1  have ope ra t ion  and maintenance r egu la t ions ;  16  have l o c a t i o n  
s tandards ;  and 1 7  have monitoring requirements. No S t a t e s  have l i a b i l i t y  
requirements f o r  LAUs. 

Waste P i l e s - -  

them. 
cons iderably  among t h e  S t a t e s .  Approximately 50 percent of t h e  S t a t e s  have 
des ign  c r i t e r i a  and ope ra t ion  and maintenance s tandards .  F i f t e e n  S t a t e s  have 
requirements f o r  l oca t ion ,  monitoring and c l o s u r e  a t  waste p i l e s .  

About h a l f  of t h e  S t a t e s  r e g u l a t e  waste p i l e s  and r e q u i r e  permits f o r  
Waste p i l e  permit requirements are l i m i t e d  i n  scope and vary  

CONCLUSIONS 

The Phase I e f f o r t s  have ga thered  and summarized much r e a d i l y  a v a i l a b l e  
e x i s t i n g  da ta  on S u b t i t l e  D f a c i l i t i e s .  However, a d d i t i o n a l  d a t a  needs f o r  
t h e  r epor t  t o  Congress and f o r  S u b t i t l e  D rulemaking e f f o r t s  were i d e n t i f i e d .  
Table ES-7 l is ts  t h e  a d d i t i o n a l  d a t a  needs f o r  c h a r a c t e r i z a t i o n  of S u b t i t l e  1) 
wastes, S u b t i t l e  D f a c i l i t i e s  and S t a t e  S u b t i t l e  D programs. 
are descr ibed  more f u l l y  i n  S e c t i o n  6. 

These d a t a  needs 
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TABLE ES-7. PHASE I REMAINING DATA NEEDS - 
Data categories Remaining data needs 

Waste Characterization -- -.- 

Mlmicipal so l id  waste 

Hnrisehold hazardous 
waste 

Mur> ic ipal sludge 

Munic ipal combust ion 
ash 

Industrial nonhazardous 
waste 

Small quantity 
generator waste 

Construction and 
demolition waste 

Agricultural waste 

Oil and gas waste 

Mining waste 

Facility Characterization 

General profiles 

0 

0 

0 

0 

0 

0 

0 

0 

0 

0 

0 

0 

None 

Data on quantities and characteristics o f  
liHW waste 

Data on Characteristics of municipal water 
and wastewater treatment sludges 

More detailed data on characteristics, 
quantities, and management 

More precise estimates of quantities 
generated from specific sources 

Quantities and types of wastes managed at 
Subtitle D facilities 

Better waste characterization including 
concentration ranges and averages 

None 

Data on waste characteristics, quantities, 
and management 

Data on waste characteristics, quantities and 
management 

Data on waste characteristics, quantities and 
management (focus of separate Agency efforts) 

(Focus of separate Agency efforts) 

0 More accurate profile information for all 
facility types except municipal landfills 

._-- I_-.. -- 
( continued) 
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TABLE ES-7 (cont  inuetl) 
_ _ A  ---_- -- o------ - 

Data ca t egor i e s  Remaining d a t a  needs 

Des inn and ope ra t ion  
- L a n d f i l l s  

- Surface  impoundments 

- Land a p p l i c a t i o n  

- Waste p i l e s  

Leachate and gas  
c h a r a c t e r i s t i c s  

Pre 1 -.ninary environ- 
mental and human 
h e a l t h  impacts 

0 Faci J i t y - s p e c i f i c  des i.gn and ope ra t ing  da ta  

Fpci 1 i-ty-speci f i c  des ign  and ope ra t ing  da ta  

0 F a c i l i t y - s p e c i f i c  des ign  and ope ra t ing  da ta  

0 Information concerning a l l  a s p e c t s  of  waste 
p i l e s  

0 C h a r a c t e r i s t i c s  of  o rgan ic  c o n s t i t u e n t s  f o r  
l eacha te  and gas a t  municipal waste l a n d f i l l s  

0 Leachate and gas  c h a r a c t e r i s t i c s  ( i f  
a p p r o p r i a t e )  f o r  f a c i l i t i e s  o t h e r  t han  
municipal waste l a n d f i l l s  

0 Data which may help c o r r e l a t e  environmental 
impacts wi th  l eacha te  and gas production 

Addi t iona l  ground water, s u r f a c e  water, and 
a i r  monitoring da ta  on a l l  f a c i l i t y  t y p e s  

0 Case s t u d i e s  of contaminant impacts 

S t a t  e Programs Ch arac te r iza  t i on 

Program/organ i z  a t ion 
m a  na gem en t 

0 Fur the r  eva lua t ion  of e x i s t i n g  d a t a  

0 Follow-up c a s e  s t u d i e s ,  i f  r equ i r ed  

Ldenti f i c a t  i on /  f a c i l  i t y  
s t a t u s  

0 Waste p i l e  d a t a  (numbers and c h a r a c t e r i s t i c s )  

Pe nn i t / re gu l a  t ion 0 Sta  t e s / T e r r i t o r i e s  having c r i t e r i a  equ iva len t  
t o  Federal  Cr i te r ia  

En f o t c  em en t 0 S t a t e  enforcement a u t h o r i t i e s  

0 Case s t u d i e s  o f  enforcement programs 
___-A - -- --I_ - -.- - d- ---A 
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I 

SECTION 1 

INTRODUCTION AND BACKGROUND 

The 1984 Hazardous and So l id  Waste Amendments (HSWA) t o  t h e  Resource 
Conservation and Recovery Act (RCRA) r e q u i r e  t h e  EPA, by November 8 ,  1987, t o  
submit a r e p o r t  t o  Congress address ing  whether t h e  C r i t e r i a  under t h e  Sec t ions  
1008(a) and 4004 of  t h e  RCRA and 40 CFK P a r t  257 a r e  adequate t o  p r o t e c t  human 
h e a l t h  and t h e  environment from ground water contamination. To meet t h e s e  
Congressional mandates, t h e  EPA is  under tak ing  a S u b t i t l e  1) s tudy:  1) t o  
assess  t h e  impact of nonhazardous waste l a n d f i l l s ,  s u r f a c e  impoundments, land 
a p p l i c a t i o n  u n i t s ,  and waste p i l e s  on s u r f a c e  water ground water and a i r ;  
and 2)  t o  a s s e s s  implementation of t h e  S t a t e  nonhazardous waste programs. The 
S u b t i t l e  D s tudy  is d iv ided  i n t o  two major phases: 

e Phase I - Compilation and pre l iminary  assessment of  information on 
S t a t e  programs, f a c i l i t i e s ,  wastes, and contamination 
impacts from EPA f i l e s ,  t h e  S t a t e s ,  published and 
unpublished l i t e r a t u r e ,  and o t h e r  sou rces .  

0 Phase 11- Acquis i t ion  and a n a l y s i s  of a d d i t i o n a l  information t o  f i l l  
data gaps i d e n t i f i e d  i n  Phase I; and development of t h e  
r e p o r t  t o  Congress. 

This r e p o r t  summarizes t h e  r e s u l t s  of a l l  of t h e  Phase I d a t a  c o l l e c t i o n  
p r o j e c t s ,  assesses t h e i r  adequacy f o r  e v a l u a t i n g  t h e  c u r r e n t  S u b t i t l e  D 
Cri ter ia ,  and i d e n t i f i e d  some o f  t h e  key areas t o  b e  addressed i n  Phase 11 
data  c o l l e c t i o n  p r o j e c t s .  
c o l l e c t i o n  p r o j e c t s .  The next  t h r e e  s e c t i o n s  p re sen t  t h e  Phase I d a t a  
according t o  t h e  t o p i c s  o f  waste c h a r a c t e r i s t i c s  (Sec t ion  31, f a c i l i t y  
c h a r a c t e r i s t i c s  (Sec t ion  4 ) ,  and S t a t e  programs (Sec t ion  5). The f i n a l  
s e c t i o n ,  S e c t i o n  6 ,  p re sen t s  conclus ions  and i d e n t i f i e s  d i r e c t i o n s  €o r  
Phase 11 d a t a  c o l l e c t i o n .  

Sec t ion  2 p r e s e n t s  d e t a i l s  on Phase I d a t a  

The remainder of t h i s  s e c t i o n  provides t h e  l e g i s l a t i v e  and r egu la to ry  
background f o r  understanding . t h e  c u r r e n t  s t a t u s  of t h e  S u b t i t l e  D program. 
Beginning w i t h  d i scuss ion  of t h e  RCRA l e g i s l a t i o n  e s t a b l i s h i n g  S u b t i t l e  D,  t h e  
s e c t i o n  b r i e f l y  reviews Federal  and S t a t e  implementation of S u b t i t l e  D from 
1978 t o  1981, when Federal  a t t e n t i o n  turned t o  t h e  hazardous waste program 
under S u b t i t l e  C and Federal  funding of S t a t e  S u b t i t l e  I) implementation 
programs ended. 
t h e  HSWA o f  1984 and desc r ibes  EPA plans  t o  implement t h e s e  provisions.  Th i s  
S u h t i t l e  D r e p o r t  c o n s t i t u t e s  p a r t  of t h a t  implementation. 

The s e c t i o n  then o u t l i n e s  t h e  new S u b t i t l e  D prov i s ions  of 
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1.1 SUBTITLE D OF TIE RESOURCE CONSERVATION AND KECOVEKY ACT 

S u b t i t l e  D of KCRA, e s t a b l i s h e s  a framework tor coord ina t ing  Federal ,  
S t a t e  and l o c a l  government management o f  nonhazardous s o l i d  wastes. The 
Federal  r o l e  i n  t h i s  arrangement is t o  e s t a b l i s h  t h e  regularory  d i r e c t i o r i  and 
provide t e c h n i c a l  a s s i s t a n c e  t o  S t a t e s  and reg ions  f o r  planning and developing 
environmentally sound ;$asc.e nmna$yineriI ;,rae:ticer. 'rho a c t u a l  ( * I  aimiug ~ ( Y I  
implementation of s o l i d  waste p rogram tinder S u b t i t l e  I? ,  however, remain S t a t e  
and l o c a l  func t ions .  

The primary planning and t e c h n i c a l  a s s i s t a n c e  provis ions  o f  S u h t i t l e  D 
a r e  t h e  

e 

e 

e 

0 

f o 1 lowing : 

S e c t i m  4002--Federal Guidel ines  f o r  S t a t e  Plans.  Requires t h e  EPA 
t o  promulgate g u i d e l i n e s  t o  assist  i n  t h e  development and impleuen- 
r a t i o n  o f  S t a t e  s o l i d  waste management plans.  

S e c t i o n  4004--Criteria f o r  S a n i t a r y  Landf i l l s .  Requires t h e  EPA t o  
e s t a b l i s h  c r i t e r i a  f o r  determining which f a c i l i t i e s  s h a l l  be clas- 
s i f i e d  a s  s a n i t a r y  l a n d f i l l s ,  i .e.,  t h o s e  t h a t  pose "no reasonable  
p r o b a b i l i t y  of  adverse  e f f e c t s  on h e a l t h  or  t h e  environment from t h e  
d i s p o s a l  of solid waste." 

Sect ion 4005--Prohibition of Open Dumps. Imposes a ban on open 
dumping i n  f a c i l i t i e s  t h a t  do n o t  meet t h e  c r i t e r i a  f o r  s a n i t a r y  
l a n d f i l l s  and r e q u i r e s  t h e  EPA t o  publ i sh  a n  inventory of open dumps 
i n  o r d e r  t o  a s s i s t  S t a t e s  i n  upgrading or c l o s i n g  t h e s e  f a c i l i t i e s .  

Sec t  ion 4010--Adequacy of c e r t a i n  g u i d e l i n e s  and c r i t e r i a .  
EPA t o  conduct a s tudy  t o  determine which g u i d e l i n e s  and c r i t e r i a  
are adequate  to  p r o t e c t  humaii h e a l t h  and the environment. 
Thi r ty-s ix  months a f t e r  the enactment of HSW, EPA i s  requi red  t o  
submit a r e p o r t  to  congress  on t h e  r e s u l t s  of t h i s  study. 
than  March 3 1 ,  1988, the EPA is requi red  t o  promulgate r e v i s i o n s  t o  
t h e  S u b t i t l e  D c r i t e r i a  f o r  f a c i l i t i e s  t h a t  may r e c e i v e  hazardous 
household wastes o r  hazardous wastes from small  q u a n t i t y  
generators .  
h e a l t h  and t h e  environment and a t  a minimum include ground water 
monitoring, l o c a t i o n ,  and c o r r e c t i v e  a c t i o n  requirements.  

Requires 

Not l a te r  

The c r i t e r i a  s h a l l  be those  necessary t o  p r o t e c t  human 

1.2 1NPLEMENTATION OF SUBT1TI.L D 

In a series of rulemakings beginning i n  1978, t h e  EPA began t h e  process  
of implementing t h e  provis ions  o f  S u b t i t l e  D. 
gu ide l ines  f o r  S t a t e  plans i n  1979, and began reviewing p lans  submitted by 
S t a t e s .  It a l s o  f i n a l i z e d  t h e  Cr i te r ia  f o r  C l a s s i f y i n g  S o l i d  Waste Management 
F a c i l i t i e s  and P r a c t i c e s  i n  1979. These Cri ter ia  a r e  used by t h e  S t a t e s  t o  

The Agency completed t h e  
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c l a s s i f y  f a c i l i t i e s  as  e i t h e r  s a n i t a r y  l a n d f i l l s  o r  open dumps. 
compiling t h e s e  S t a t e  f a c i l i t y  c l a s s i f i c a t i o n  da ta ,  t h e  EPA published t h e  
f i rs t  inventory of open dumps i n  1981. To a i d  them i n  developing plans and 
programs t o  implement t h e  c r i t e r i a ,  EPA provided more than  $50 m i l l i o n  i n  
annual g ran t s  t o  the  S t a t e s .  This f i n a n c i a l  a s s i s t a n c e  was terminated i n  1981. 

Af t e r  

Guidelines For S t a t e  So l id  Waste Management Plane - 40 CYR Par t  256 

Pursuant to  RCRA Sec t ion  4002(b),  t h e  EPA promulgated gu ide l ines  (40 CFK 
Pa r t  256)  f o r  t h e  development and implementation of S t a t e  s o l i d  waste 
management p lans  on J u l y  31, 1979 (44 FR 45066). 
t h e  minimum requirements f o r  S t a t e  plans and d e s c r i b e  t h e  procedures f o r  S t a t e  
p lan  adopt ion,  submission, and approval by t h e  EPA. Furthermore, t h e  
guide l ines  conta in  requirements and recommendations f o r  s o l i d  waste d i sposa l  
and resource conserva t ion  and recovery programs, f a c i l i t y  p lanning  and 
implementation a c t i v i t i e s ,  and pub l i c  p a r t i c i p a t i o n .  

These g u i d e l i n e s  e s t a b l i s h  

As t h e  cen te rp iece  of t h e  S u b t i t l e  D program, t h e  State s o l i d  waste 
management p lan  serves  a c r i t i c a l  funct ion.  
S t a t e  i d e n t i f i e s  an o v e r a l l  s t r a t e g y  f o r  p ro tec t ing  pub l i c  h e a l t h  and t h e  
environment from p o t e n t i a l  adverse e f f e c t s  of s o l i d  waste d i s p o s a l ,  s p e c i f i e s  
e f f o r t s  f o r  encouraging resource  recovery and resource  conserva t ion ,  and 
formulates plans f o r  providing adequate d i s p o s a l  capac i ty  wi th in  the  S ta t e .  
The p lan  a l s o  desc r ibes  t h e  i n s t i t u t i o n a l  arrangements t h a t  t h e  State  w i l l  u s e  
t o  implement i t s  s o l i d  waste management program. 

It i s  through t h i s  p l an  t h a t  each 

Under S u b t i t l e  D ,  t h e  EPA reviews and approves S t a t e  p l ans  t h a t  meet t h e  
As of August 1986, t h e  EPA had f u l l y  approved gu ide l ines  of 40 CFR Par t  256.  

25  S t a t e  s o l i d  waste management p lans  and p a r t i a l l y  approved another  s i x .  

C r i t e r i a  For San i t a ry  L a n d f i l l s  - 40 CFR Pa r t  257 

Pursuant t o  RCRA Sect ions 4004(a) and 1008(a)(3) ,  t h e  EPA developed the  
" C r i t e r i a ,  f o r  C las s i fy ing  S o l i d  Waste Disposal F a c i l i t i e s  and P rac t i ces"  (40 
CFR Par t  257). These C r i t e r i a  provide m i n i "  n a t i o n a l  performance s tandards 
fo r  t he  p r o t e c t i o n  of publ ic  h e a l t h  and t h e  environment from s o l i d  waste 
d isposa l  f a c i l i t i e s .  The C r i t e r i a  e s t a b l i s h  the  l e v e l  of pro tec t ion  necessary 
t o  ensure t h a t  "no reasonable  p r o b a b i l i t y  of adverse  e f f e c t s  on h e a l t h  o r  t h e  
environment" w i l l  r e s u l t  from ope ra t ion  of t he  f a c i l i t y .  A f a c i l i t y  t h a t  
meets t h e  C r i t e r i a  is c l a s s i f i e d  a s  a " san i t a ry  l a n d f i l l " ;  a f a c i l i t y  i n  
v i o l a t i o n  i s  c l a s s i f i e d  as a n  "open dump" and must  be upgraded o r  c losed .  
C r i t e r i a ,  reproduced i n  Appendix A, were promulgated on September 13, 1979 
(44 FR 53438) .  Minor amendments were issued i n  September 1981. The Criteria 
may be summarized as follows: 

The 

0 A f a c i l i t y  o r  p r a c t i c e  s h a l l  employ s p e c i a l  c o n t r o l s  f o r  l oca t ion  i n  
f loodp la ins .  

-. 

0 A f a c i l i t y  o r  p r a c t i c e  s h a l l  no t  cause adverse e f f e c t s  on endangered 
s p e c i e s  o r  t h e i r  c r i t i c a l  h a b i t a t s .  

0 A f a c i l i t y  o r  p r a c t i c e  s h a l l  no t  cause  d ischarges  t o  su r face  waters 
o r  wetlands t h a t  a r e  i n  v i o l a t i o n  of Sec t ion  402 o r  404 of t h e  Clean 
Water Act. 
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0 A f a c i l i t y  o r  p r a c t i c e  s h a l l  no t  cause  ground water contamination, 
p a r t i c u l a r l y  underground d r ink ing  water sources .  

0 A f a c i l i t y  o r  p r a c t i c e  s h a l l  hawe s p e c i f i c  r e s t r i c t i o n s  on waste 
a p p l i c a t i o n  to land use  for food cha in  crops. 

0 A f a c i l i t y  or p r a c t i c e  shall meet s p e c i f i c  c e q ~ r e m e n t e  for d i e e a s e  
vector caatrols. 

A f a c i l i t y  or p r a c t i c e  shall n o t  engage in open burning of waste. 

0 A f a c i l i t y  o r  p r a c t i c e  shall have e p e c i f i c  requirements f o r  s a f e t y  
provisions to control: 

- Expimiwe gams 

- F i r e s  

- B i r d  hazards  to a i r c r a f t  

- Publ ic  access t o  t h e  f a c i l i t y .  

Implementation and enforcement of these Federal  Criteria under S u b t i t l e  D 
I n  a d d i t i o n ,  a r e  p r i m a r i l y  t h e  r e s p o n s i b i l i t y  of S t a t e  and local governments. 

p r i v a t e  c i t i z e n s  may u s e  the R W ' s  c i t i z e n  s u i t  p rovis ions  (Sec t ion  7002) t o  
br ing a c t i o n s  i n  Federal  cour t  t o  enfo rce  t h e  Criteria.  

Inventory Of Open Dumps 

Pursuant t o  RCRA Sect ion  4005(b), t h e  EPA ha0 publiehed t h e  inventory of 
open dumps in a series of f i v e  annual  installments. 
l i s t i n g  of f a c i l i t i e s  which S t a t e s  have i d e n t i f i e d  as f a i l i n g  t o  m e e t  t h e  
Criteria of 40 CFR P a r t  257. 
f a c i l i t i e s ,  t h e  inventory se rves  t w o  m a j o r  func t ions :  

The inventory is a 

Based on S t a t e  e f f o r t s  i n  eva lua t ing  d i s p o s a l  

0 Inform Congress and t h e  pub l i c  about t h e  e x t e n t  of the  problem pre- 
sen ted  by d i s p o s a l  f a c i l i t i e s  t h a t  do not  adequately p r o t e c t  pub l i c  
h e a l t h  and t h e  environment 

6 Provide an  agenda f o r  a c t i o n  by iden t i fy ing  problem f a c i l i t i e s  
r o u t i n e l y  used f o r  d i s p o s a l  t h a t  should be addressed by State  s o l i d  
waste management plane. 

The f i r s t  inventory ins ta l lment  was published on May 29, 1981. It 
r e f l e c t e d  t h e  p a r t i c i p a t i o n  o f  5 5  States and territories and l i s t e d  1,209 
f a c i l i t i e s  as open dumps. However, many States had not  completed their 
inventory a t  t h e  t i m e  of t h e  pub l i ca t ion  (i.e., t h e y  hadn ' t  eva lua ted  a l l  
t h e i r  sites aga ins t  t h e  Criteria).  The f i f t h  and most recent  i n s t a l lmen t  of 
t h e  inventory appeared i n  June 1985 and included 1,856 f a c i l i t i e s .  It 
represents  the  e f f o r t s  of about 20 States t o  update t h e i r  Lists. 
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1.3 HAZARDOUS AND SOLID WASTE AMENDMENTS OF 1984 

On November 8, 1984, t h e  P res iden t  s igned i n t o  law t h e  HSWA, which 
modified v i r t u a l l y  every p a r t  of RCRA, inc luding  S u b t i t l e  D. The amended KCRA 
Sec t ion  4010 r equ i r e s  t h e  EPA t o  "conduct a s tudy of t h e  e x t e n t  t o  which t h e  
( C r i t e r i a )  ... app l i cab le  t o  s o l i d  waste management and d i s p o s a l  f a c i l i t i e s ,  
including,  bu t  no t  Limited t o  l a n d f i l l s  and su r face  impoundments, are adequate 
t o  p ro tec t  human h e a l t h  and t h e  environment from ground water contamination." 
This  s tudy ,  which must be c m p l e t e d  and de l ive red  t o  Congress i n  r e p o r t  form 
by November 8, 1987, " sha l l  a l s o  inc lude  recommendations wi th  r e spec t  t o  any 
a d d i t i o n a l  enforcement a u t h o r i t i e s  which t h e  admin i s t r a to r ,  i n  consu l t a t ion  
wi th  t h e  a t t o r n e y  genera l ,  deems necessary" t o  p ro tec t  ground water. 

The amended Sec t ion  4010 a l s o  r e q u i r e s  t h e  EPA t o  r e v i s e  t h e  S u b t i t l e  D 
C r i t e r i a  by March 31, 1988, f o r  f a c i l i t i e s  t h a t  rece ive  hazardous household 
waste (HHW) or waste from small q u a n t i t y  gene ra to r s  (SQGs). Such r ev i s ions  
s h a l l  be those  necessary t o  p r o t e c t  human h e a l t h  and the  environment and may 
take i n t o  account t h e  "p rac t i cab le  c a p a b i l i t y "  of f a c i l i t i e s  t o  implement t h e  
Criteria. A t  a mini" ,  t h e  r e v i s i o n s  should r equ i r e  ground water monitoring 
a s  hecessary t o  d e t e c t  contamination, e s t a b l i s h  loca t ion  s t anda rds  f o r  new o r  
e x i s t i n g  f a c i l i t i e s ,  and provide f o r  c o r r e c t i v e  ac t ion ,  as appropr ia te .  

The HSWA amends Sec t ion  4005 of t h e  RCRA t o  r equ i r e  each S t a t e  t o  
e s t a b l i s h  by November 8, 1987, a permi t  program o r  o t h e r  s y s t e m  of p r i o r  
approval f o r  f a c i l i t i e s  r ece iv ing  small amounts of hazardous waste. This  
permit program i s  meant t o  ensure t h a t  such f a c i l i t i e s  are i n  compliance wi th  
t h e  cur ren t  C r i t e r i a .  
Criteria,  each S t a t e  must modify its permi t  program o r  a l t e r n a t i v e  system 
accordingly.  
program, o r  another  system of p r i o r  approval,  by September 31, 1989, t h e  EPA 
is given t h e  a u t h o r i t y  t o  enforce  t h e  r ev i sed  C r i t e r i a  a t  f a c i l i t i e s  accept ing  
HHW o r  SQG waste. 

Within 18 months of t h e  EPA's promulgation of revised 

I f  a S t a t e  f a i l s  t o  develop and implement a n  appropr i a t e  permi t  

1.4 IMPLEMENTATION OF THE HSWA 

The EPA i s  c u r r e n t l y  proceeding wi th  implementation of t h e  HSWA S u b t i t l e  
D requirements,  conducting t h e  S u b t i t l e  D s tudy  i n  two phases and cons ider ing  
r ev i s ions  t o  t h e  S u b t i t l e  D C r i t e r i a  i n  a p a r a l l e l  e f f o r t .  The t i g h t  HSWA 
schedule f o r  completing t h e  s tudy ,  prepar ing  t h e  r e p o r t  t o  Congress and 
promulgating the  r ev i s ions  t o  t h e  Cri ter ia  r e q u i r e s  t h a t  t h e s e  e f f o r t s  t ake  
p l ace  concurrent ly .  

S u b t i t l e  D Study 

During Phase I of  t he  S u b t i t l e  D s tudy ,  t h e  EPA gathered  e x i s t i n g  
informetion from t h e  l i t e r a t u r e ,  S t a t e s ,  EPA f i l e s ,  vo luntary  suhmissions of 
f a c i l i t y  owners o r  opera tors ,  and any o t h e r  a v a i l a b l e  sources  t o  i d e n t i f y  and 
c h a r a c t e r i z e  S u b t i t l e  D: 

0 Wastes 

e F a c i l i t i e s  

9 S t a t e  program 
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This r e p o r t ,  which con ta ins  a pre l iminary  c h a r a c t e r i z a t i o n  of t h e  
S u b t i t l e  D t o p i c s  i d e n t i f i e d  above, r ep resen t8  t h e  cu lmina t ion  of t h e  WA's 
P i l ane  I e f f o r t s .  Recommendations regard ing  t h e  S u b t i t l e  D s t u d y ' s  Phase IL 
da ta  c o l l e c t i o n  a c t i v i t i e s  are a l s o  provided i n  t h i s  r e p o r t .  

In  Phase 11, t h e  EPA w i l l  concen t r a t e  on f i l l i n g  t h e  informat ion  gaps 
i d e n t i f i e d  dur ing  Phase I through t h e  c o l l e c t i o n  of a d d i t i o n a l  e x i s t i n g  d a t a .  
Some d a t a  needs may n o t  b e  m e t  us ing  t h i s  procedure, however, so o r i g i n a l  d a t a  
c o l l e c t i o n  e f f o r t s  may a l s o  have t o  b e  conducted. 
and f i e l d  work a t  a s e l e c t e d  number of l a n d f i l l s ,  land a p p l i c a t i o n  u n i t s ,  and 
su r face  impoundments. I n  Phase 11, t h e  EPA w i l l  a l s o  reconmend regu la to ry  and 
nonregulstc,y a l t e r n a t i v e s  t h a t  could  b e  used t o  addres s  any problems 
i d e n t i f i e d  concerning t h e  Criteria. Phase I1 w i l l  r e s u l t  i n  t h e  completion of 
the S u b t i t l e  D r e p o r t  and i t s  submission t o  Congress by November 1987. 

These may inc lude  surveys 

Revisions t o  40 CFR P a r t  257 Cr i te r ia  

I n  a p a r a l l e l  e f f o r t ,  t h e  EPA i s  r e v i s i n g  t h e  S u b t i t l e  D Cri ter ia  €o r  
those  f a c i l i t i e s  t h a t  may r ece ive  SQG wastes and/or  HHW. 
requirements must addres s  a t  a minimum ground water monitoring, l o c a t i o n  
c r i t e r i a ,  and c o r r e c t i v e  ac t ion .  The development of r e v i s i o n s  w i l l  involve 
ex tens ive  c o n t a c t s  wi th  S t a t e s ,  l o c a l  governments, and t r a d e  and environmental 
g roups ,  and w . . L ~  r e q u i r e  t h e  p r e p a r a t i o n  o f  a complete a d m i n i s t r a t i v e  r eco rd ,  
including a r egu la to ry  impact a n a l y s i s .  This process  i s  expected t o  span two 
yea r s ,  c j e r l a p p i n g  t h e  second phase of t h e  S u b t i t l e  D s tudy ,  and t o  c u l m i n a t e  
i n  t he  promulgation of r e v i s i o n s  t o  t h e  Cr i te r ia  i n  March 1988. 

These new 

Implementation Schedule 

The HSKA impose a r igo rous  schedule  on bo th  t h e  EPA and t h e  S t a t e s  f o r  
completing t h e i r  S u b t i t l e  D r e s p o n s i b i l i t i e s .  Figure 1-1 provides  a t i m e  l i n e  
i l l u s t r a t i n g  t h e  HSWA schedule. As t h e  f i g u r e  i n d i c a t e s ,  t h e  EPA must submit 
t h e  S u b t i t l e  ' r e p o r t  t o  Congress by November 1987 and promulgate revisioris t o  
t h e  S u b t i t l e  D Cr i te r ia  by March 1988. The S t a t e s  are requ i r ed  by t h e  HSWA t o  
develop a p e r m i t  o r  o t h e r  approval program f o r  implementing t h e  e x i s t i n g  1 Cri te r ia  by November 1987 and a r e v i s e d  program wi th in  18 months of 
promulgation of t h e  r ev i sed  Criteria ( p r o j e c t e d  as September 1989). 

Sublillc D Study: 

Pbur I Rcport 

Repor1 lo Coagrcrr 

Wevlrionr lo  Crllcrla: 

Propord 

Flnml 

Smlc  Rcqulrcncnlr: 

Pcrait  Program 

Revlscd Prrmil 

-- 

I I 

I I 
2 

91 e9 Program 

Figure 1-1. S u b t i t l e  D Schedule Under HSWA. 
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i SECTION 2 

PHASE I PROJECTS 

I n  Phase I o f  t h e  S u b t i t l e  D s tudy ,  t h e  Agency c o l l e c t e d  e x i s t i n g  d a t a  on 
S u b t i t l e  D wastes, f a c i l i t i e s ,  and S t a t e  programs t h a t  were a v a i l a b l e  dur ing  
t h e  18 months following t h e  November 1984 passage o f  t h e  Hazardous and Sol id  
Waste Amendments (HSWA). The d a t a  sources  f o r  t h e s e  p r o j e c t s  included S t a t e  
and Federal program o f f i c e s ,  published and unpublished l i t e r a t u r e ,  t h e  
regula ted  community, and t e c h n i c a l  research .  Every e f f o r t  was made t o  c o l l e c t  
as' much e x i s t i n g  information as poss ib l e  i n  a l l  areas, w i t h i n  t h e  c o n s t r a i n t s  
of t h e  broad scope o f  t h e  s tudy ,  and t i m e  and r e source  l i m i t a t i o n s .  For t h e  
purposes of t h i s  s e c t i o n ,  Phase I p r o j e c t s  have been grouped i n t o  t h e  
following c a t e g o r i e s  : 

0 S u b t i t l e  D waste c h a r a c t e r i z a t i o n  s t u d i e s  

0 S u b t i t l e  D f a c i l i t y  c h a r a c t e r i z a t i o n  s t u d i e s  

0 S t a t e  S u b t i t l e  D program c h a r a c t e r i z a t i o n  s t u d i e s  

This s e c t i o n  d e s c r i b e s  Phase I p r o j e c t s ,  t h e i r  s t r e n g t h s  and l i m i t a t i o n s ,  
and t h e i r  r e l a t i o n s h i p  t o  t h e  S u b t i t l e  D study. Data from t h e s e  p r o j e c t s  are 
presented i n  Sec t ions  3,  4, and 5 of  t h i s  r epor t .  Table 2-1 presen t s  a l i s t  
of t h e  p r i n c i p a l  Phase I d a t a  c o l l e c t i o n  p ro jec t s .  Table 2-2 c o r r e l a t e s  t h e  
Phase I p r o j e c t s  wi th  t h e  major c a t e g o r i e s  of information t h a t  were i d e n t i f i e d  
a t  t h e  onse t  o f  t h e  S u b t i t l e  D s tudy .  

2.1 SUBTITLE D WASTE CHARACTERIZATION STUDIES 

One o b j e c t i v e  of t h e  Phase I study was t o  determine t h e  c h a r a c t e r i s t i c s ,  
volumes, and management methods o f  S u b t i t l e  D wastes. This  o b j e c t i v e  was 
addressed by l i t e r a t u r e  reviews and i n  separate Phase I s t u d i e s  concerning 
municipal s o l i d  wastes, i n d u s t r i a l  nonhazardous wastes, household hazardous 
wastes (HHW), two s t u d i e s  address ing  SQG wastes and a d d i t i o n a l  l i t e r a t u r e  
reviews performed f o r  t h e  purposes of t h i s  s u m a r y  r e p o r t .  

L i t e r a t u r e  Reviews 

L i t e r a t u r e  reviews were performed t o  support  a l l  of t h e  t e c h n i c a l  areas 
covered by t h i s  r epor t .  
recent documents p e r t a i n i n g  t o  S u b t i t l e  D, and supplementary l i t e r a t u r e  
reviews performed dur ing  t h e  p repa ra t ion  of t h i s  r e p o r t .  

They inc lude  a s tudy  which reviewed and summarized 
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TABLE 2-1. PHASE I DATA COLLECTION PROJECTS SUPPORTING 
SUBTITLE D STUDY AND CRITERIA REVISIONS 

1. Subtitle U Waste Characterization Studies 

a. Source, Availability and Review of RCRA Subtitle D Land Disposal Data Published 
Since 1980 

0 Reviews and abstracts of recent literature relevaat to Lhe Subtitle D study. 

Cheractcrization of Municipal Solid Waste in the United States, 1960 to 2000 

0 

Sumnary of Data on Industrial Nonhazardous Waste Dispoaal Practices 

0 

b. 

Inventory and forecast of municipal solid wastes in the U.S. 

C .  

Summnry of non-state data on solid waste characreriatics and solid land 
disposal practices. 

d. A Survey of Household Ihzardoua Uastes and Related Collection Programs 

0 Review of existing data on the characteristics of H l i W  and analysis of HHW 
collection program. 

e. National Small Quantity Generator Survey 

0 

Hazardous h a t e  Generator Data and Characteristics of Sanitary Lmdfilla in 
Selected Counties in Florida. 

0 

Survey t o  characterize SQC uaste volumes and disposal practices. 

f. 

Case history of Florida disposal of small quantity generator hazardous wa6tes. 

2 .  Subtitle D facility Characterization Studies (in addition t o  studies noted above) 

a. Census of State and Territorial Subtitle D Nonhazardous Waste Program 

0 

Critical Review and S-ry of Leachate and Cas Production from Landfills. 

0 

Evaluation of a Landtill with Leachate Recycle. 

Mail survey of data on State Subtitle D programs and Subtitle D facilities. 

b. 

S-ry and evaluation of data on quality of leachate from municipal landfills. 

C .  

Caae study of the Lycming County, PA landfill with a major emphasis on 
experiences with leachate recirculation. 

d. Gas Characterization. Microbiological Analysis and Disposal of Refuse in GRI 
Landfill Sbularars. 

CC/Hs analysia of landfill gas camplea from the Center Hill lysimeters. 

e. Landfill Car Update: S-ries of Technical Reports. 

o Sumaries of six studies relating to landfill gas production, characteristics 
and recovery. 

f. Evaluation of NPL/Subtitle D Landfill Data 

0 Sumnary of data on foamer Subtitle D facilities that are now on the NPL or are 
candidates fur the W L .  

g. Municipal Landfill Case Studies 

0 Preliminary studies of facility characteristics and enviromnntal impacts at 
127 municipal waste landfills. 

3.  State Subtitle D Program Studies (in addition t o  studies noted above) 

a. State Subtitle D Regulations on Municipal Waste Landfills. Surface Impoundments and 
Land Application Units. 

0 R e v i e w  of State Subtitle D regulations. 

b. National Solid Waste Survey 

0 Mail survey of data on State Subtitle D programs. 
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TABLE 2-2. PHASE I DATA COLLECTION MATRIX 

Principal Phase I Data Collection Projects' 
________________^___------------------------------------------------------------------------------------------- 

Municipal Industrial Leachate Municipal 

Literature Character- Disposal Hazardous SgC Program Charac- Subtitle D Case Regulations 
NPL/ Landfill S u b t i t l e  D State and Gas General Solid Waste Waste Household 

Data Categories Reviews ization Practices Wastes Survey Census teristics Data Base Studies Reviews 

M S T E  CltXUCTERIZACION 

Municipal Solid Waste 
HHY 
Municipal Sludge 
Municipal Waste Incineration Ash 
Industrial Nonhazardous Uaste 
W-Uaste 
Other Waste 

'ACILITY CHARACTERIZATION 

General Profile: 
land f ills 
surface impoundments 
land application 

Design and Operation 
land f i 11 s 
surf ace impoundments 
land application 

Leachate/Gas Characteristics 

Health and Environaental Impacts: 
landfills- 
ground water 
surface uater 
air 

ground water 
surface rater 
air 

land application- 
ground water 
surface water 
air 

surface impoundments- 

STATE PROGRAM ASSESSMENT 

Regulations 
Program Administration 
Program Implementation 

X 
X 
X 
X 
X 
X 
X 

X 
X 
X 

X 
X 
X 

X 

X 
X 
X 

X 
X 
X 

X 
X 
X 

X 
X 
X 

X 

X 

X 
X 
X 

X 
X 
X 

X 
X 

X 
X 
X 

X 

X 
X 

X 
X 
X 

X X 
X 
X 

X 

X X 
X 
X X 

X 
X 
X 

X 
X 
X 

X 

X 

X 

X 
X 
X 

X 

X 

X 
X 
X 

X 

D 

'X's indicate information from a Phase I data collection project and supports a specific data category. 



The Phase I s t u d y ,  Source, A v a i l a b i l i t y  and Review of KCKA S u b t i t l e  D 
Land Disposal Data Published Since 1980,' began with a review of t h e  
ava i l ab le  information on S u b t i t l e  D f a c i l i t i e s  and r egu la t ions .  The r e p o r t  
produced from t h i s  e f f o r t  con ta ins  a b s t r a c t s  and b ib l iog raph ic  information on 
110 documents. The a b s t r a c t s  are separa ted  i n t o  e i g h t  ca t egor i e s :  Overview, 
Design and Construct ion,  Operation and Maintenance, Process Performance, 
Const i tuent  C h a r a c t e r i s t i c s ,  Sampling and Methodology, Impacts, and Closure.  

Charac te r iza t ion  of Municipal Sol id  Waste i n  the  United S t a t e s ,  1960 to  2000 

This s tudy2 examines the  h i s t o r i c a l  q u a n t i t i e s  and composition of 
municipal s o l i d  waste. 
a r e  discussed i n  terms of both the  h i s t o r i c a l  q u a n t i t i e s  and t h e  genera t ion  of 
the  raw and manufactured source ma te r i a l s .  Future municipal waste volumes and 
composition a r e  pred ic ted  using:  
var ious manufacturing i n d u s t r i e s ;  and 2) c a l c u l a t i o n s  based on est imated waste 
generat ion per  u n i t  of ma te r i a l  produced ( t h e s e  waste genera t ion  f a c t o r s  are 
changed Over t i m e  t o  account f o r  technologica l  changes). 
fo recas t s  of  t h e  q u a n t i t i e s  and composition of municipal s o l i d  wastes f o r  t he  
period 1960-2000. These resul ts  are summarized i n  Sec t ion  3. 

The q u a n t i t i e s  and sources  of municipal s o l i d  wastes 

1 )  a v a i l a b l e  f o r e c a s t s  of a c t i v i t i e s  within 

The r e s u l t s  are 

Summary of Data on I n d u s t r i a l  Nonhazardous Waste Disposal P r a c t i c e s  

T h i s  s tudy3 used published and unpublished l i t e r a t u r e  t o  c h a r a c t e r i z e  
and eva lua te  22 major manufacturing i n d u s t r i e s  i n  terms of  nonhazardous waste 
q u a n t i t i e s ,  composition, and management technologies .  These i n d u s t r i e s  were 
se l ec t ed  because t h e y  genera te  s i g n i f i c a n t  q u a n t i t i e s  of  nonhazardous wastes 
o r  manage nonhazardous wastes i n  o n s i t e  land d i sposa l  u n i t s  ( i .e . ,  l a n d f i l l s ,  
sur face  impoundments, LAUs o r  waste p i l e s ) .  
included : 

The data sought f o r  each indus t ry  

0 C h a r a c t e r i s t i c s  of nonhazardous waste generated 

0 Amounts of each waste type  

0 Amounts t o  d i f f e r e n t  o n s i t e  waste management f a c i l i t i e s  

0 Numbers and c h a r a c t e r i s t i c s  of  o n s i t e  u n i t s  

0 Environmental impacts of o n s i t e  u n i t s  

0 Amounts t ranspor ted  t o  d i f f e r e n t  o f f s i t e  u n i t s  

Total  nonhazardous waste genera t ion  was est imated t o  be roughly 
390,000,000 met r ic  tons per yea r ,  w i th  93 percent  of t h i s  provided by seven 
indus t r i e s :  i n d u s t r i a l  organic  chemicals;  primary i r o n  and s t e e l ;  f e r t i l i z e r s  
and o the r  a g r i c u l t u r a l  chemicals;  e l e c t r i c  power genera t ion ;  p l a s t i c  and r e s i n  
manufacture; i n d u s t r i a l  inorganic  chemicals;  and s tone ,  c l a y ,  g l a s s ,  and 
concrete  products. Deta i led  resul ts  of t h i s  s tudy are presented i n  Sec t ion  3 
of  t h i s  report. 
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This s tudy  revea led  several l i m i t a t i o n s  i n  t h e  q u a l i t y  and con ten t  Of 
a v a i l a b l e  da t a  on indus t r i a l .  waste gene ra t ion  and management. The 
t r a n s p o r t a t i o n  equipment indus t ry  was c i t e d  as having t h e  leas t  data. 
completeness a l s o  va r i ed  according t o  d a t a  type: 
d a t a  on waste type; waste q u a n t i t i e s  were a v a i l a b l e  f o r  fewer i n d u s t r i e s ;  
e s t ima tes  of waste q u a n t i t i e s  managed on t h e  s i t e  were a v a i l a b l e  f o r  fewer 
y e t ;  and almost no  estimates were a v a i l a b l e  on t h e  numbers of o n s i t e  land 
d i s p o s a l  u n i t s  w i th in  a n  indus t ry .  
t y p i c a l  des ign  c h a r a c t e r i s t i c s  of o n s i t e  land  d i sposa l  u n i t s ,  t h e  l o c a t i o n  o r  
prevalance of ground water monitoring a t  t h e s e  u n i t s ,  o r  t h e i r  impacts on t h e  
environment. 

Data 
most i n d u s t r i e s  had complete 

No nationwide d a t a  were a v a i l a b l e  on t h e  

Household Hazardous Wastes 

The HHW study4 is  a l i t e r a t u r e  survey which p resen t s  in format ion  on t h e  
makeup of HHW, t h e i r  presence i n  t h e  municipal waste stream, and t h e i r  impacts 
on s o l i d  waste management. It a l s o  p re sen t s  information on S t a t e  HHW program 
an$ Spec ia l  HHW c o l l e c t i o n  programs and inc ludes  t h r e e  case  s t u d i e s  of HHW 
programs i n  t h e  U.S. 

Fur the r  s t u d i e s  were recommended i n  t h e  areas of types  and q u a n t i t i e s  o f  
HHW, environmental impacts of HHW by d i s p o s a l  a t  municipal l a n d f i l l s ,  and t h e  
admin i s t r a t ion  of HHW c o l l e c t i o n  programs. 
descr ibed  i n  more d e t a i l  i n  S e c t i o n  3. 

The r e s u l t s  of t h i s  s tudy  are 

National Small Quantity Hazardous Waste Generator Survey 

The n a t i o n a l  SQG survey5 was mailed to  50,000 i n d u s t r i a l  es tab l i shments  
t h a t  gene ra t e  less than  1,000 kilograms of hazardous waste per  month. 
March 24, 1986, t h e  SQG exemption t o  r e g u l a t i o n s  under S u b t i t l e  C of t h e  RCKA 
was amended t o  apply only t o  "cond i t iona l ly  exempt" SQGs of  less t h a n  
200 kilograms per month of hazardous waste. 
a n a l y s i s  of t h e  1900 responses t o  t h e  survey. 
following: 

On 

The r e p o r t  inc ludes  a summary and 
The r e s u l t s  i nc lude  t h e  

0 The es t imated  number of SQGs and c o n d i t i o n a l l y  exempt S w s  and t h e  
t o t a l  q u a n t i t i e s  o f  hazardous waste they  genera te .  

0 Descr ip t ions  of t h e  d i f f e r e n t  SQG and c o n d i t i o n a l l y  exempt SQG 
wastes generated by t h e  22 amjor indus t ry  groups t h a t  c o n t a i n  
s i g n i f i c a n t  numbers of SQGs. 

0 Estimates of t h e  management p r a c t i c e s  c u r r e n t l y  used by SQGs and 
c o n d i t i o n a l l y  exempt SQGs i n  t h e  primary indus t ry  groups t a rge ted  i n  
t h e  survey. 

I 

Hazardous Waste Generator Data and C h a r a c t e r i s t i c s  of S a n i t a r y  L a n d f i l l s  i n  
Se lec t ed  Counties i n  F lo r ida  

T h i s  study6 p resen t s  d a t a  on small q u a n t i t y  hazardous waste gene ra t ion  
and management and s a n i t a r y  l a n d f i l l  ope ra t ion  i n  t h e  S t a t e  of Flor ida .  The 
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data  were c o l l e c t e d  i n  1983 by the  F lor ida  Department of Environmental 
Regulations (FDER).  The FDER helped implement F l o r i d a ' s  Local Government 
Hazardous Waste Management Program, which requi red  every county i n  the  State  
to  complete assessments of hazardous waste genera t ion  and management. 
f i n a l  r epor t  w i l l  conta in  da t a  from a l l  67 coun t i e s  i n  t h e  S t a t e .  Those data 
w i l l  cover hazardous waste types ,  amounts, sources ,  and management and 
d i sposa l  p rac t i ces .  This s tudy is d iscussed  f u r t h e r  i n  Sec t ion  3. 

The 

2.2 SUBTITLE I) FACILITY CHARACTERIZATION STUDIES 

F a c i l i t y  c h a r a c t e r i z a t i o n  s t u d i e s  were conducted t o  g a t h e r  e x i s t i n g  
information i n  t h e  fol lowing areas: numbers and genera l  c h a r a c t e r i s t i c s  of 
S u b t i t l e  D f a c i l i t i e s ;  f a c i l i t y  des ign  and opera t ing  c h a r a c t e r i s t i c s ;  l eacha te  
and gas c h a r a c t e r i s t i c s ;  and environmental  and human h e a l t h  impacts a s soc ia t ed  
wi th  d i f f e r e n t  types of f a c i l i t i e s .  These d a t a  are needed f o r  assessments o f :  
human h e a l t h  and environmental r i s k s  due to  S u b t i t l e  1) f a c i l i t i e s ,  and needs 
f o r  S u b t i t l e  D r egu la to ry  rev is ions .  

The p r i n c i p a l  source of information on numbers of f a c i l i t i e s  and des ign  
and ope ra t ing  c h a r a c t e r i s t i c s  is t h e  S u b t i t l e  D Census of d a t a  a v a i l a b l e  from 
S t a t e  program o f f i c e s .  Gas and l eacha te  c h a r a c t e r i s t i c s  were addressed i n  
four  Phase I s t u d i e s  and a d d i t i o n a l  d a t a  were provided from a prel iminary 
review of municipal l a n d f i l l  case  s tud ies .13  
conducted t o  address  environmental and human h e a l t h  impacts: a review of 
those  National P r i o r i t y  L i s t  (NPL) sites t h a t  were once managed as 
nonhazardous waste l a n d f i l l s ,  and t h e  prel iminary review of municipal waste 
l a n d f i l l  case  s t u d i e s .  
contamination da ta  t h a t  w e r e  a v a i l a b l e  from S t a t e  program o f f i c e s .  A l l  of 
these top ic s  were supplemented by l i t e r a t u r e  reviews. 

Two Phase I s t u d i e s  were 

Addi t iona l ly ,  t h e  Census provided some environmental 

L i t e r a t u r e  reviews were descr ibed  previous ly  i n  Sec t ion  2.1. Other Phase 
I s t u d i e s  conducted t o  g a t h e r  information i n  t h e  areas of f a c i l i t y  numbers, 
des ign  and opera t ing  c h a r a c t e r i s t i c s ,  l eacha te  and gas  c h a r a c t e r i s t i c s ,  and 
environmental and human h e a l t h  impacts are descr ibed  below. 

S t a t e  S u b t i t l e  D Program Census 

The S t a t e  S u b t i t l e  D Census7 w a s  conducted t o  c o l l e c t  comprehensive 
da ta  on S u b t i t l e  D f a c i l i t i e s  and r egu la to ry  programs a c r o s s  t h e  country.  The 
Census was conducted a s  a m a i l  survey sen t  to  S u b t i t l e  D r egu la to ry  program 
o f f i c e s  i n  a l l  States and T e r r i t o r i e s .  The ques t ionna i r e  w a s  developed by t h e  
EPA w i t h  s i g n i f i c a n t  input  from t h e  Associat ion of S t a t e  and T e r r i t o r i a l  Sol id  
Waste Management O f f i c i a l s  (ASTSWMO). The ques t ionna i r e  was supplemented by 
te lephone follow-up t o  minimize e r r o r s  due t o  inconsis tency o r  nonresponse. 

The f i r s t  par t  of t h e  ques t ionna i r e  w a s  designed t o  produce a d i r e c t o r y  
of agencies i n  each State t h a t  adminis te rs  S u b t i t l e  D programs, and t o  
determine t h e i r  l e v e l  of funding and program emphasis. 
pa r t a  e l i c i t e d  information on r egu la t ions ,  enforcement a c t i v i t i e s ,  numbers of 
f a c i l i t i e s ,  des ign  and ope ra t ing  c h a r a c t e r i s t i c s  , and d a t a  a v a i l a b i l i t y .  

The remaining t h r e e  

I 

i 

1 
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These t h r e e  p a r t s  a r e  divided i n t o  information concerning l a n d f i l l s ,  land 
a p p l i c a t i o n  u n i t s  ( L A U S ) ,  and su r face  impoundments. 

The Census t o p i c s  include t h e  following: 

0 S t a t e  o rgan iza t ion  and resources  

- S t a t e  agencies  - Budget 
- Budget sources  
- Person hours  - A c t i v i t i e s  - Pro jec t ions  

0 L a n d f i l l s ,  land a p p l i c a t i o n  u n i t s ,  and su r face  impoundments 

- Tota l  number 
- Tota l  number, by f a c i l i t y  subcategory 
- Tota l  number, by state and region - Tota l  number, by ownership, acreage,  and amount of waste - Tota l  numbers, u t i l i z i n g  key des ign  and ope ra t ing  f e a t u r e s  

0 Program c h a r a c t e r i s t i c s  

- Regulatory requirements - Permit t ing and l i c e n s i n g  - Inspec t ions  - Viola t ions  
- Monitoring and release prevent ion  

The Census da t a  a r e  l imi t ed  because imperfect and incons i s t en t  record 
keeping among t h e  S t a t e  and T e r r i t o r i a l  r egu la to ry  o f f i c e s  has  r e s u l t e d  i n  
incomplete o r  uncons i s t e n t  responses.  
q u a l i t y  of t h e i r  information. 
su r f ace  impoundment q u a l i t y  lowest , and land a p p l i c a t i o n  d a t a  q u a l i t y  
somewhere i n  between. 

Respondents were asked t o  r a t e  t h e  
They r a t e d  l a n d f i l l  d a t a  q u a l i t y  h ighes t ,  

C r i t i c a l  Review and Summary of Leachate and G a s  Production from L a n d f i l l s  

This study8 reviews r e sea rch  s t u d i e s  and f i e l d  i n v e s t i g a t i o n s  of 
l a n d f i l l  l eacha te  and gas product ion and management. 
provide an inventory of a v a i l a b l e  techniques f o r  containment,  c o n t r o l ,  and 
t reatment  of l a n d f i l l  gas  and leacha te .  
d i sposa l  a r e  descr ibed  and evaluated.  

The purpose is  t o  

Methods f o r  management and u l t i m a t e  

Evaluat ion of a L a n d f i l l  w i th  Leachate Recycle 

This studyg examines the  e f f e c t i v e n e s s  of l eacha te  r e c i r c u l a t i o n  as a 
con t ro l  technology. The a n a l y s i s  is b u i l t  upon a case s t u d y  of a f a c i l i t y  i n  
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Lycoming County, Pennsylvania. New techniques were eva lua ted  , and problems 
were i d e n t i f i e d  f o r  d i f f e r e n t  l a n d f i l l  designs.  The f e a s i b i l i t y  of l eacha te  
r e c i r c l u a t i o n  i s  discussed f o r  d i f f e r e n t  l oca t ions  and var ious  types of 
l a n d f i l l  cover.  

Gas Charac t e r i za t ion ,  Microbiological  Analysis,  and Disposal of Refuse 
i n  Gas Research I n s t i t u t e  L a n d f i l l  S imula tors  

This study", conducted by t h e  Gas Research I n s t i t u t e ,  used 
16 experimental  l a n d f i l l s  i n  a 5-year gas  enhancement p r o j e c t  t o  d e s c r i b e  t h e  
microbiology of refuse.  The product ion of t r a c e  c o n s t i t u e n t s  of gas  was 
monitored us ing  lys imeters .  The monitoring results are presented i n  t h e  
r epor t .  The resul ts  of t h i s  study w i l l  be used a s  a r e fe rence  f o r  t h e  
t echn ica l  , c o s t ,  and environmental impact a n a l y s i s  of methane product ion and 
gas  enhancement a t  S u b t i t l e  D f a c i l i t i e s .  

L a n d f i l l  Gas Update: Summaries of Technical Reports 

This r e p o r t l l  summarizes s i x  s t u d i e s  performed on l a n d f i l l  gas  
pToduction, c h a r a c t e r i s t i c s ,  and recovery. 
s ummar i z ed : 

The following documents are 

0 Pohland, F. G. , and S. R. Harper. C r i t i c a l  Review and Summary of 
Leachate and Gas Product ion from Landf i l l s .  1984. 

0 Vogt, W. G. , and J. J. Walsh. Volatile Organic Compounds i n  Gases 
from L a n d f i l l  Simulators .  1984. 

0 Zimmerman, R. E . ,  and M. E. Goodkind. L a n d f i l l  Methane Recovery: 
Par t  I, Environmental Impacts. 1981. 

0 Zimmerman, R. E., N. W. Flynn, and V. O l i v i e r i .  L a n d f i l l  Methane 
Recovery: P a r t  11, Gas Charac te r iza t ion .  1982. 

0 Zimmerman, R. E., G. R. Lytwynshyn, and N. W. Flynn. L a n d f i l l  
Methane Recovery, P a r t  111: Data Analysis and Instrumentat ion Needs 
1983. 

0 Stamm, J. W., W. G. Vogt, and J. J. Walsh. Demonstration of 
L a n d f i l l  Gas Enhancement Techniques i n  L a n d f i l l  Simulators .  

The purpose of t h i s  r epor t  is t o  provide t h e  S u b t i t l e  1) study wi th  
cu r ren t  information r e l a t e d  t o  l a n d f i l l  gas.  

Evaluat ion of NPLlSubtit le D L a n d f i l l  Data 

This study12 focused on the  184 S u b t i t l e  D l a n d f i l l s  t h a t  a r e  e i t h e r  
on, or a r e  proposed f o r  t h e  Nat ional  P r i o r i t y  L i s t  (NPL). 
were obtained from t h e  CERCLIS da t a  base,  WL s i t e  desc r ip t ions ,  t h e  MITRE 
Hazard Ranking System (HRS) d a t a  base ,  and o t h e r  EPA d a t a  sources .  

Data on these  s i t e s  

S i t e  
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c h a r a c t e r i s t i c s  t h a t  were evaluated inc lude :  opera t ing  d a t e s ;  NPL rank; HRS 
sco re ;  da t e  l i s t e d  o r  proposed f o r  t h e  NPL; s i t e  ownership;  open-dump s t a t u s ;  
f i n a n c i a l  o b l i g a t i o n s  and expendi tures  f o r  c leanup;  s i te  s i z e ;  hazardous 
c o n s t i t u e n t s ;  waste types ;  and observed releases to  ground water, s u r f a c e  
water ,  and a i r .  These c h a r a c t e r i s t i c s  and o the r s ,  such as wastes received o r  
problems encountered, were entered  onto  a separate d a t a  base f o r  f u t u r e  
cons idera t ion .  The r e s u l t s  of t h i s  s tudy are discussed f u r t h e r  i n  Sec t ion  4. 

Municipal Waste L a n d f i l l  Case S t u d i e s  

Case study repor t s13  were developed f o r  127 municipal waste l a n d f i l l s  
located wi th in  var ious hydrogeologic and environmental s e t t i n g s  i n  e i g h t  
S t a t e s .  The d a t a  were c o l l e c t e d  from State  regula tory  agency f i l e s  i n  
Arkansas, Colorado, Connecticut,  Delaware, F lo r ida ,  Oregon, Texas, and 
Wisconsin. These S t a t e s  were s e l e c t e d  i n  an  a t t empt  t o  sample a v a i l a b l e  d a t a  
from a broad range of hydrogeologic cond i t ions  (geology, c l ima te ,  and ground 
water occurrence).  It is no t  assumed t h a t  t h e s e  c a s e  s t u d i e s  fully represent  
the universe  of municipal waste l a n d f i l l s  throughout t h e  country.  

During Phase I, a prel iminary a n a l y s i s  of approximately 90 c a s e  s t u d i e s  
was conducted, cons ider ing  t r e n d s  i n  t h e  fol lowing f a c t o r s :  geographic 
loca t ion ,  hydrogeologic c h a r a c t e r i s t i c s ,  engineer ing design,  f a c i l i t y  age,  
p o t e n t i a l  popula t ion  exposure,  and documented environmental impacts. A 
complete compilat ion and eva lua t ion  of t h e s e  case s t u d i e s  w i l l  be conducted in 
Phase 11 of t h e  S u b t i t l e  D study. The r e s u l t s  of t h e  pre l iminary  a n a l y s i s  are 
presented i n  Sec t ion  4. 

2.3 STATE SUBTITLE D PROGRAM CHARACTERIZATION STUDIES 

The information c o l l e c t e d  on S t a t e  S u b t i t l e  D programs included d a t a  on 
t h e  cu r ren t  s t a tus  and funding of S u b t i t l e  D programs i n  the  S t a t e s  and 
T e r r i t o r i e s .  
two were conducted by t h e  EPA and one by the  Associat ion of S t a t e  and 
T e r r i t o r i a l  So l id  Waste Management O f f i c i a l s  (ASTSWMO). 
information w a s  found i n  a review of t he  l i t e r a t u r e .  
included t h e  Census of S t a t e  and T e r r i t o r i a l  S u b t i t l e  D program  office^,^ 
and a review of S u b t i t l e  D r e g u l a t i o n s  i n  t h e  S t a t e s  and Terr1t0r ies . l~ 
ASTSWMO p r o j e c t  was a 1983 m a i l  survey of t h e  S t a t e s  and Terr i t0r ie8. l~ 
information a v a i l a b l e  from the  Census was descr ibed i n  Sec t ion  2.2 and 
information from t h e  o t h e r  p r o j e c t s  is d iscussed  below. 

The p r i n c i p a l  information was c o l l e c t e d  under t h r e e  p r o j e c t s  : 

Some a d d i t i o n a l  
The EPA p r o j e c t s  

The 
The 

Analysis of S t a t e  S u b t i t l e  D Regulat ions 

This  p r o j e c t  r e s u l t e d  i n  a d r a f t  r epor tL4  i n  which c u r r e n t  S t a t e  
r egu la t ions  are summarized and analyzed. The most c u r r e n t  r egu la t ions  were 
obtained from each State  as one of t h e i r  responses t o  t h e  S t a t e  S u b t i t l e  D 
Census. Current r egu la t ions  were received from a l l  S t a t e s  and a l l  but two 

- - T e r r i t o r i e s .  The d r a f t  report is presented  i n  four  volumes, inc luding  one 
each f o r  municipal l a n d f i l l s ,  su r f ace  impoundments, LWs, and waste p i l e s .  
The reviewed r egu la t ions  cover t h e  fol lowing ca t egor i e s  : 
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0 Permi t t ing  and a d m i n i s t r a t i v e  requirements 

0 Design c r i t e r i a  

0 Operation and maintenance c r i te r ia  

0 Location s t anda rds  and r e s t r i c t i o n s  

0 Monitoring requirements 

0 Closure  and p o s t c l o s u r e  requirements 

0 Financ ia l  r e s p o n s i b i l i t y  

Appendix D p re sen t s  a series of t a b l e s  summarizing t h e  key f i n d i n g s  of t h i s  
r epor t .  These f i n d i n g s  are d i scussed  in S e c t i o n  5 .  

Nat iona l  So l id  Waste Survey 

In  1983, t h e  ASTSWFIO, t o g e t h e r  w i t h  t h e  EPA Off i ce  of  So l id  Waste (OSW) 
and t h e  Nat iona l  S o l i d  Waste Management Assoc ia t ions  (NSWMA), formulated and 
d i s t r i b u t e d  t h i s  survey15 instrument t o  s o l i d  waste management o f f i c i a l s  i n  
a l l  S t a t e s  and T e r r i t o r i e s .  A t o t a l  of 44 S t a t e s  and T e r r i t o r i e s  responded, 
providing da ta  on t h e  following t o p i c s :  s o l i d  waste agency o rgan iza t ion  and 
func t ion ;  s t a f f i n g  resources ;  budget r e sources ;  s o l i d  waste treatment, 
s to rage ,  and d i s p o s a l  f a c i l i t y  s t a t i s t i c s ;  f a c i l i t y  eva lua t ion ,  monitoring, 
and enforcement a c t i v i t i e s ;  SQGs; and p r i o r i t i e s  i n  s o l i d  waste management. 

I 

1 

1 
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SECTION 3 

SUBTITLE D WASTE 

This s e c t i o n  de f ines  the  un ive r se  of S u b t i t l e  1) wastes and presents  
a v a i l a b l e  information on t h e  c h a r a c t e r i s t i c s  of t h e  fol lowing waste 
ca t egor i e s  : municipal s o l i d  waste (MSW), household hazardous waste (HHW), 
municipal s ludge ,  municipal waste i n c i n e r a t o r  a s h ,  i n d u s t r i a l  waste, small 
quant i ty  gene ra to r  ( S Q G )  waste, cons t ruc t ion  and demoli t ion waste,  
a g r i c u l t u r a l  waste, o i l  and gas  waste, and mining waste. For each S u b t i t l e  1) 
waste ca tegory ,  t h e  Phase I d a t a  c o l l e c t i o n  e f f o r t s  have focused on waste 
c h a r a c t e r i s t i c s ,  genera t ion  rates, and management p r a c t i c e s .  

3.1 DEFINITION OF KCKA SUBTITLE D SOLID WASTES 

S u b t i t l e  D wastes are s o l i d  wastes regula ted  under S u b t i t l e  D of t h e  
Resource Conservation and Recovery Act (RCRA); t hey  a r e  no t  s u b j e c t  to  t h e  
hazardous waste r egu la t ions  under S u b t i t l e  C of RCRA. 
under RCRA a r e  def ined  i n  40 CFR 257 as: 

S o l i d  wastes regula ted  

. . . any garbage, r e fuse ,  s ludge from a waste t rea tment  p l a n t ,  
water  supply t reatment  p l a n t ,  o r  a i r  p o l l u t i o n  c o n t r o l  f a c i l i t y  and 
o t h e r  d i scarded  material, inc luding  s o l i d ,  l i q u i d ,  s emiso l id ,  o r  
contained gaseous material r e s u l t i n g  from i n d u s t r i a l ,  commercial, 
mining, and a g r i c u l t u r a l  ope ra t ions ,  and from conmuunity a c t i v i t i e s ,  
bu t  does no t  inc lude  s o l i d  o r  d i s so lved  materials i n  domestic 
sewage, o r  s o l i d  o r  d i s so lved  materials i n  i r r i g a t i o n  r e t u r n  f lows 
o r  i n d u s t r i a l  discharges which are poin t  sources  s u b j e c t  t o  permi ts  
under Sec t ion  402 of  t h e  Federal  Water P o l l u t i o n  Control Act, as 
amended (86 S t a t .  8801, or  source,  s p e c i a l  nuc lear ,  o r  byproduct 
ma te r i a l  as def ined  by t h e  Atomic Energy A c t  o f  1954, as  amended." 

I t  

Household hazardous wastes and hazardous SQG wastes are s o l i d  wastes 
t h a t  are exempt f r w  S u b t i t l e  C r egu la t ions  and thus  a r e  S u b t i t l e  1) 
wastes. Household hazardous wastes are hazardous wastes generated by 
households and must meet t h e  RCRA t e c h n i c a l  d e f i n i t i o n  of a hazardous 
waste. 
s i n g l e  and m u l t i p l e  dwell ings,  h o t e l s ,  motels ,  and o t h e r  res idences .  
Small quan t i ty  gene ra to r  wastes are def ined  as those  wastes t h a t  meet t h e  
-definition of a hazardous waste under 40 CFR 261, and t h a t  are generated 
a t  a rate of less than  1,000 kg/month. While SQG wastes have been exempt 
from S u b t i t l e  C r egu la t ions ,  a Mallch 24, 1986 r u l e  w i l l  apply c e r t a i n  

"Household" i s  def ined here  as  any type of l i v i n g  q u a r t e r s :  
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S u b t i t l e  C r egu la t ions  t o  SQGs genera t ing  between 100 and 1,000 
kg/month.l 
and September 22, 1987 f o r  o n s i t e  t r ea tmen t ,  s t o r a g e ,  o r  d i sposa l .  Af te r  
t h e s e  e f f e c t i v e  d a t e s ,  t h e  cond i t iona l  exemption from S u b t i t l e  C w i l l  
apply only t o  gene ra to r s  of less than  100 kg/mnth  of hazardous waste. 

This r u l e  took e f f e c t  on September 22, 1986 f o r  o f f s i t e ,  

In  accordance with t h e  abwe-ment ioned de f i i i i r i ons  and exc lus ions ,  
t h e  fol lowing categories of S u b t i t l e  D waetee have been i d e n t i f i e d :  

0 BmusehaId Razardous Waste 

1 

m b i c i p a l i  waste combustion 8Sh 

Industria1 r~anhamrdouo waste 

0 Smell Quanti ty  Generator warte 

0 " s t r u c t i o r r  and demoli t ion waste 

0 A g r i c u l t u r a l  waste 

0 O i l  and gar waste 

c M k i n g  waste 

The c h a r a c t e r i s t i c s ,  q u a n t i t i e s ,  and management p r a c t i c e s  of each of 
t hese  S u b t i t l e  D wastes a r e  d iscussed  s e p a r a t e l y  in t h e  fol lowing subsec t ions .  

3.2 MUNICIPAL SOLIB W A S E  

Municipal s o l i d  waste is  a mixture of household, i n s t i t u t i o n a l ,  
comnercial, municipal,  and i n d u s t r i a l  s o l i d  wastes. 
va r i ab le ,  bu t  gene ra l ly  more than  ha l f  (by weight) is paper products  and yard 
wastes. 
of them (126 m i l l i o n  tons)  i n  l a n d f i l l s .  The c h a r a c t e r i s t i c s ,  q u a n t i t i e s  and 
management of P i S W  are d iscussed s e p a r a t e l y  below. 

The canpos i t i on  of MSW is 

I n  1984, approximately 130 m i l l i o n  tone of MSW were d i sca rded ,  most 

C h a r a c t e r i s t i c s  of Municipal Sol id  Waste 

Reports on t h e  composition of  MSW vary  ~ i d e l y . ~ , ~ , ~  Th i s  v a r i a t i o n  is 
a t t r i b u t a b l e  i n  p a r t  t o  reg iona l  d i f f e r e n c e s  i n  c l i m a t i c ,  seasonal ,  and 
socioeconomic f a c t o r s ,  a s  w e l l  as d i f f e r e n c e s  i n  waate  r e p o r t i n g  methods. The 
r epor t ing  methods d i f f e r  i n  measurement techniques,  d e f i n i t i o n s  of M S W ,  and 

The v a r i a t i o n  i n  t h e s e  reports makes i t  
d i f f i c u l t  t o  c o n s t r u c t  a na t iona l  p r o f i l e  of  M S W  composition. 

-- t h e  c a t e g o r i e s  of  waste cons t i t uen t s .  
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The b e s t  source of information on MSW c h a r a c t e r i s t i c s  i s  Charac te r i za t ion  
of Municipal S o l i d  Waste i n  t h e  United S t a t e s ,  1960 t o  2000.2 
c o n s t r u c t s  a n a t i o n a l  p r o f i l e  of  MSW by eva lua t ing  a wide range of waste 
composition da ta  and comparing t h i s  information t o  materials production da ta  
i n  a n a t i o n a l  materials balance model. It relates h i s t o r i c a l  in fonnat lon  on 
waste gene ra t ion  t o  information on the  production of nondurable and du rab le  
ma te r i a l s .  The s tudy  does not estimate i n d u s t r i a l  nonhazardous wastes, SC(G 
hazardous wastes, or municipal sludge components of MSW. 

This  s tudy  

A s  shown i n  Table 3-1, t h i s  s tudy2  repor ted  t h a t  paper products (pape r  
and paperboard) and yard wastes c u r r e n t l y  make up about 55 pe rcen t  of a l l  
MSW. Table 3-1 a l s o  shows t h e  es t imated  tonnage of materials d i sca rded  f o r  
t h e  yea r s  1970 and 2000. These estimates i n d i c a t e  t h a t  t h e  u s e  of paper and 
 asti tics is i nc reas ing ,  whereas t h e  u s e  of g l a s s ,  metals, and food wastes i s  
decreasing. Other materials r e t a i n  about t h e  same percentage composition.2 

Quan t i t i e s  of Municipal Sol id  Waste 

The MSW Charac te r i za t ion  study r e p o r t s  t h a t  about 133 m i l l i o n  tons of MSW 
w e r e  d i scarded  i n  1984. Th i s  is equ iva len t  t o  3.0 pounds p e r  capi ta  p e r  day. 
The study a l s o  p re sen t s  estimates of annual municipal waste gene ra t ion  ( i n  
m i l l i o n s  of tons  per year) from t h e  per iod  1960-2000. These estimates are 
p-resented i n  Table 3-2. 
2 .1  t i m e s  t h a t  i n  1960.2 

Waste gene ra t ion  i n  t h e  year  2000 i s  p ro jec t ed  t o  be 

Management P r a c t i c e s  f o r  Municipal So l id  Waste 

Options a v a i l a b l e  f o r  t h e  management of MSW inc lude  land d i s p o s a l ,  ocean 
d i s p o s a l ,  i n c i n e r a t i o n  wi th  or without energy recovery and recovery of 
ma te r i a l s .  
management a l t e r n a t i v e s :  municipal l a n d f i l l s ,  energy recovery,  and materials 
recovery. 
f o r  energy recovery ,  while t h e  remaining 126.5 m i l l i o n  tons  are managed 
through l a n d f i l l s ,  ocean d i s p o s a l ,  or i n c i n e r a t i o n  without energy recovery. 
Since ocean d i s p o s a l  and i n c i n e r a t i o n  wi thout  energy recovery are considered 
n e g l i g i b l e  r e l a t i v e  t o  l a n d f i l l  d i s p o s a l ,  126.5 m i l l i o n  tons  p e r  y e a r  can b e  
accepted as an  upper bound estimate of MSW d i s p o s a l  i n  l a n d f i l l s .  In add i t ion  
t o  t h e  133 m i l l i o n  tons  d i sca rded  i n  1984, an es t imated  15 m i l l i o n  tons  of MSW 
were recovered f o r  materials. 

The Charac te r i za t ion  s tudy2 addres ses  t h r e e  of t h e  MSW 

The r e p o r t  estimates t h a t  6.5 m i l l i o n  tons  of M S W  pe r  year  are used 

Table 3-2 provides estimates of MSW discarded  and energy recovery of MSW 
f o r  t h e  per iod  1960-2000. I n  1984, energy recovery accounted f o r  5 percent  of 
t h e  MSW discarded .  In  t h e  yea r  2000, a n  es t imated  20 percent  w i l l  be used i n  
ene rgy produc t i o n  f a c i l  i t  ies. 2 

3.3 HOUSE HOLD HAZARDOUS WASTE 

Household hazardous waste is g e n e r a l l y  d iscarded  i n t o  t h e  MSW stream, 
wi th  a very  small f r a c t i o n  d i v e r t e d  by s p e c i a l  HHW c o l l e c t i o n  programs, 
c h a r a c t e r i s t i c s ,  q u a n t i t i e s ,  and management p r a c t i c e s  f o r  HHW are d iscussed  
s e p a r a t e l y  below. 

The 
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TABLE 3-1. PAST AND PROJECTED TRENDS I N  MUNICIPAL WASTE COMPOSITION [2 ]  

M a t e r i a l s  

Paper and paperboard 36.5 33.1 49.4 37.1 b>. 1 41.0 

Glass 

M e t  a 18, 

P i i s t i c s  

Rubber and l e a t h e r  

Text i le s 

Wood 

Food wastes 

Yard wastes 

O t h e r  non-food product 
wastes 

Miscel laneoils inorganic  

TOTAL 
wastes 

12.5 

13.5 

3.0 

3.0 

2.2 

4.0 

12.7 

21.0 

0.1 

1.8 

110.3 

11.3 

12.2 

2.7 

2.7 

2.0 

3.6 

11.5 

19.0 

0.1 

1.6 

100 

- 

12.9 

12.8 

9.6 

3.3 

2.8 

5.1 

10.8 

23.8 

0.1 

2.4 

133.0 

- 

9.7 

9.6 

7.2 

2.5 

2 . 1  

3.8 

8.1 

17.9 

0.1 

1.8 

100 

- 

12.1 

14.9 

15.3 

3.8 

3.5 

6.1 

10.8 

24.4 

0.1 

3.1 

158.8 

- 

7.6 

9.  u 

9.8 

2.4 

2.2 

3.8 

6.8 

15.3 

0.1 

2.0 

100 

- 

~ ~ ~ ~ 

Table e n t r i e s  may not add t o  t o t a l s  due t o  rounding. 
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TABLE 3-2. ENERGY RECOVERY FROM MUNICIPAL SOLID WASTE, 1960 t o  2000 121 

Energy Recovery Energy Recovery 
of MSW of MSW MSW Discarded 

Year (mi l l i ons  of tons) (mi l l ion8  of tons) (percent  1 

1960 

1965 

1970 

1975 

1980 

1981 

1982 

1983 

1984 

1990 

1995 

2000 

76.4 

92.0 

110.2 

113.4 

125.5 

127.5 

124.7 

130.5 

132.7 

143.8 

154.7 

164.7 

0 

0.2 

0.4 

0.7 

2.7 

2.3 

3.5 

5.0 

6.5 

13.3 

2 2 . 5  

32.0 

0 

0.22 

0.36 

0.62 

2.15 

1.84 

2.89 

3.83 

4. 90 

9.25 

14.54 

19.43 
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C h a r a c t e r i s t i c s  of H W  

Household hazardous wastes are de f ined  as wastes t h a t  meet t h e  t echn ica l  
d e f i n i t i o n  of hazardous wastes i n  RCRA (40 CFR Part 261) and a r e  generated by 
households.  
d i sposa l  ~i products  such as  those  l i s t e d  i n  Table 3-3. This t a b l e  was 
developed by scanning t h e  ing red ien t s  l i s t e d  on l a b e l s  of household products  
for hazardous compounds. 
l a b e l s  t h a t  s ta te  t h e  chemical  ingredients and t h e i r  concen t r a t ions ,  
p ro fes s iona l  estimates of t he  chemical compositions were made. 
t h i s  l i s t  a re  keys t o  t h e  chemical c h a r a c t e r i s t i c  r e spons ib l e  f o r  a hazardous 
c l a s s i f i c a t i o n .  Household items t h a t  are keyed as  being " l i s t e d " ,  conta in  
compounds t h a t  are tox ic  o r  a c u t e l y  tox ic .  

According t o  Hougehold Hazardous Waste3, MW are genera ted  by 

Where househo:d products  d id  n o t  have ing red ien t s  

Included i n  

I 

Quant i t ies  of Household Hazardous Waste 

Fuyir l o c a l  government s t u d i e s  were reviewed t o  ob ta in  information on 
q u a n t i t i e s  of W. 
S a n i t a t i o n  D i s t r i c t )  involved s o r t i n g  and weighing of  M S W .  
star l ies  es t imated  t h a t  t h e  f r a c t i o n  of HHW was less than  0.2 percent  by 
weight ;  t h e  o t h e r  s tudy  es t imated  0.0015 percent  by weight. Although these 
r e s u l t s  a r e  extremely va r i ab le ,  they  can  be used t o  estimate a n a t i o n a l  HHW 

7 genera t ion  rate of between 1,000 t o  100,000 tons  pe r  year. 
conducted i n  Albuquerque, New Mexico employed a ques t ionna i r e  t o  determine how 
much hazardous wastes a sample group of household members could recal l  
d i scard ing .  R e s u l t s  from t h i s  study are l imi t ed  because respondents  may have 
based t h e i r  answers on i n c o r r e c t  pe rcep t ions  of hazardous materials. 
f o u r t h  s tudy ,  by t h e  Univers i ty  of Arieona8. repor ted  numbers of hazardous 
waste items discarded  pe r  t o n  of MSW. Neither  of t h e  l a t t e r  two s t u d i e s  
o f f e red  da ta  on t h e  propor t ion ,  by weight ,  of HHW in  t h e  MSW stream. 

Two s tud ie s5s6  (bo th  conducted by t h e  Los Angeles County 
Une of theee  

A t h i r d  s t u d y ,  

The 

Management P r a c t i c e s  of BHW - 
The volumes of HHW managed by var ious  d i sposa l  op t ions  are unknown. The 

major d i sposa l  op t ions  exe rc i sed  by t h e  pub l i c  include management w i t h  M S W ,  
and d i sposa l  i n t o  municipal eewer systems snd s e p t i c  tanks.  
p rev ious ly ,  the por t ion  of HHW c o l l e c t e d  by s p e c i a l  programs i s  very small. 
In a recent  3 year per iod ,  t he re  have been on t h e  o r d e r  of 100 o r  more l o c a l l y  
sponsored programs. Of t h e s e ,  it is est imated t h a t  less than  1 percent  of t h e  
publ ic  p a r t i c i p a t e d .  

As mentioned 

3 .4  MUNICIPAL SLUDGE 

Municipal s ludge includes both water and wastewater (sewage) t r e a t m e n t  
sludges.  
da t abaseJ4  on Pub l i c ly  Owned Treatment Works (POTWs) which inc ludes  da t a  311 

municipal sewage s ludge c h a r a c t e r i s t i c s ,  genera t ion  and d i sposa l .  The 
Lharac t e r i za t ion  s tudy2 supp l i e s  a d d i t i o n a l  da t a  i n  these  a r e a s  f o r  sewage 
and water t rea tment  sludge. 

T h e  EPA Off i ce  of  Water Kegulat ions and Standards (OWKS) maintains  J 

-_ 

Biological  processes  a r e  predominantly used f o r  municipal sewage 
t rea tment  methods and resu l t  i n  s ludges  t h a t  c o n s i s t  p r i m a r i l y  of organic  
mat te r .  I f  a e rob ic  or anaerobic  s ludge d i g e s t i o n  are used ,  t h e  organic  

3-6 

I 



I 

TABLE 3-3 HAZAKDOUS HOUSEHOLL) WASTES AND THE 1K CHAKACTEKISTLCS 13 1 
---- - - 

Household Cleaners 

Drain openers,  (C)a 
Oven c l e a n e i s ,  (C) 
Wood and meta l  c l e a n e i s  ai,d poli.shes, (I) 
T o i l e t  bowl c l e a n e r s ,  (C) 
General purpose c l e a o c r s ,  (C o r  1) 
D i s i n f e c t a n t s ,  ( C  o r  I )  

Automotive Products 

O i l  and f u e l  a d d i t i v e s ,  (I o r  E) 
Grease and r u s t  s o l v e n t s ,  (I) 
Carbure tor  and f u e l  i n j e c t i o n  c l e a n e r s ,  (I) 
A i r  condi t ion ing  r e f r i g e r a n t s ,  ( L i s t e d )  
S t a r t e r  f l u i d s ,  ( I  o r  L i s t ed )  
General l u b r i c a t i n g  f l u i d s ,  (I o r  E) 
Radia tor  f Luids and a d d i t i v e s ,  ( I1 
Waxes, po l i shes ,  and c l e a n e r s ,  ( I  o r  C )  
Body pu t ty ,  ( I )  
Transmission a d d i t i v e s ,  ( I )  

Home Maintenance Products 

Pa in t  t h inne r s ,  ( I )  
Pa in t  s t r i p p e r s  and removers, (1) 
Adhesives, (1) 
pa in t s ,  ( I )  
S t a i n s ,  varn ishes ,  and sealants, ( I )  

Lawn and Garden Products 

Herbicides,  (E o r  L i s t ed )  
Pes t i c ides ,  ( E  or L i s t e d )  
Fungicides o r  wood p rese rva t ives ,  (L i s t ed )  

Misce l laneous 

B a t t e r i e s ,  (C o r  E )  
F i n g e r n a i l  p o l i s h  remover, (I) 
Pool chemicals, (R) 
Photo process ing  chemicals,  (E, C ,  o r  I )  
E l e c t r o n i c  i t e m s ,  (E) 

-. 

a I :  I g n i t a b l e  
C: Corrosive 
R :  Reactive 
E:  E P  t o x i c  
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f r a c t i o n  , t he  sludge s o l i d s  may be redr.ce.! by apptiiximately 53  :) f :rcent. T h e  
EPA OWRS ' a s  used t h e  da tabase  o f  15,300 POTWs t o  e d t i n a t e  t h a t  7 .6  m i l l i o n  
d r y  me t r i  tons  (8 .4  m i l l i o n  d r y  tons)  o f  s ludge  a r e  generated each  year.14 
T h i s  da ta  base a l s o  shows t h a t  sewage sludge i s  managed through i n c i n e r a t i o n  
(20.3 p e r c e n t ) ,  l and  a p p l i c a t i o n  (25.4 p e r c e n t ) ,  ocean d i s p o s a l  (6.6 p e r c e n t ) ,  
and lagooqing and l a n d f i l l i n g  (46.4 pe rcen t ,  inc luding  1.5 percent i n  
monof i l l s ) .  I n c i n e r a t i o n  produces a r ?idlie con;ist in,? primar 11 ,  o f  an  
inorganic  AsF,. This r e s idue  q u a n t i t y  I s  u s u a l l y  much ewalLer, by weight ,  than  
t h e  o r i g i n a l  s ludge  and i t  is  o f t e n  1ai~ilLiZled. 

Wate, t rea tment  s ludges  ( f i l t e r  cake  wastes, e t c . ) ,  c o n s i s t  of a v a r i e t y  
of  o rganic  and inorganic materials, inc luding  inorganics  from coagula t ion  and 
soEtening. Total water t rea tment  slutlge q u a n t i t i e s  a r e  probably much smal le r  
than thoqe  of sewage sludges.  
r e p o r t e d l y  genera ted  a t  t h e  r a t e  of 0.005 t o  0.2 pounds p e r  c a p i t a  pe r  
day.9 This equa te s  t o  about  207 k i l o t o n s  t o  8,267 k i l o t o n s  p e r  year. 
treatment. sludge may be l a n d f i l l e d  or sub jec t ed  t o  chemical recovery 

F i l t e r  cake sludge from water t rea tment  i s  

Water 

techniques. 2 

3.5 M U N I C I P A L  WASTE COMBUSTION ASH 

Combustion r e s idue  i s  genera ted  from i n d u s t r i e s ,  i n s t i t u t i o n s ,  and o t h e r  
es tab l i shments  t h a t  burn  t h e i r  own s o l i d  wastes, or from t h e  burn ing  of  
c o l l e c t e d  municipal s o l i d  wastes. The l a t t e r  source o f  combustion r e s idue  i s  
judged t o  be t h e  l a r g e s t  and r e f l e c t s  i n c i n e r a t i o n  o f  approximately 5 percent  
of genera ted  municipal solid waste i n  energy recovery (waste-to-energy) 
facilities.2 

The q u a n t i t y  of ash depends on t h e  incoming waste moisture conten t .  Dry 
ash may r ep resen t  only 20 percent of t h e  weight of t h e  unburned waste inpu t ,  
whereas w e t  a s h  may b e  as high  as 45 percent  of t h e  waste inpu t .  Assuming a n  
average r e s i d u e  weight o f  30 percent o f  i nc ine ra t ed  municipal s o l i d  waste, 
about 2 .3  million. tons of r e s idue /yea r  are disposed from c u r r e n t l y  ope ra t ing  
waste-to-energy f a c i l i t i e s  i n  t h e  United S t a t e s . 2  Some a d d i t i o n a l  tonnage 
is generated from municipal s o l i d  waste i n c i n e r a t o r s  no t  p r a c t i c i n g  energy 
recovery and from t hose  es tab l i shments  t h a t  burn t h e i r  own waste. 
res idue  from t h i s  l a t t e r  category is  probably included i n  e s t i m a t e s  of 
i n d u s t r i a l  process wastes o r  o t h e r  i n d u s t r i a l  wastes. 

I n c i n e r a t o r  

Combustion r e s i d u e  has  been s t o r e d  on i n c i n e r a t o r  s i t e s ,  and d isposed  oi 
i n  monof i l l s  and MSW l a n d f i l l s .  The f r a c t i o n  of combustion r e s idue  i n  
rnunicipal waste l a n d c i l l s  is unclear .  Tests o f  f l y  a sh  and bottom a s h  froin 
municipal waste i n c i n e r a t o r s  have shown t h a t  t h e s e  r e s idues  o f t e n  have h igh  
concen t r a t ions  of heavy meta ls .  

3 .6  1NI)USTRIAL WASTES 

The p r i n c i p a l  source of da t a  on i n d t i s t r i a l  S u b t i t l e  1) wastes is  t h e  

i 

r epor t  e n t i t l e d  Summary of Data on I n d u s t r i a l  Nonhazardous Waste Disposal 
P r a c t i c e s . l *  This r e p o r t ,  r e f e r r e d  h e r e i n  a s  t h e  Industry Repor t ,  inc ludes  
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a review o f  coinr>i led availalz l e  d a t a  on i n d u s t r i a l  nonhazardous wastes 
charac te r i s t !ca ,  gene ra t ion  ra tes .  The s tudy  p rescn t s  d a t a  on 22 major 
mancifactlJriny: i n d u s t r i e s ,  which gene ra t e  a n  est imated 390 m i l l i o n  met r ic  tons  
of  s o l i d  waste annual ly .  

T h e  s e t  of i n d u s t r i e s  s e l e c t e d  f o r  t h i s  s tudy r ep resen t s  those  t h a t  
penera te  t h e  l a r g e s t  amounts of nonha.ardous waste, manage s i g n i f i c a n t  
q u a n t i t i e s  of such  wastes o n s i t e ,  and have h i g h  l e v e l s  of  p o t e n t i a l l y  t o x i c  
c o n s t i t u e n t s  i n  t h e i r  waste streams. The c h a r a c t e r i s t i c s ,  q u a n t i t i e s  and 
inanagemerit methods f o r  i n d u s t r i a l  S u b t i t l e  D wastes are d i scussed  s e p a r a t e  Ly 
be low. 

C h a r a c t e r i s t i c s  of  I n d u s t r i a l  Nonhazardous Waste 

The c h a r a c t e r i s t i c s  of  i n d u s t r i a l  nonhazardous wastes vary from indus t ry  
to  indus t ry  and w i t h i n  each industry.  T a b l e  3-4  l i s t s  t h e  major waste types  
wi th in  each of  2 2  i ndus t r i e s12  and p resen t s  gene ra l  waste c h a r a c t e r i s t i c s  
from each indus t ry  wi th  regard t o  t h e  r e l a t i v e  concen t r a t ion  of  heavy metals  
o r  organics .  Twelve of  t h e  22 i n d u s t r i e s  s tud ied  are expected t o  con ta in  
r e l a t i v e l y  h igh  l e v e l s  of  heavy metals and o rgan ic  c o n s t i t u e n t s ;  f i v e  
i n d u s t r i e s  con ta in  r e l a t i v e l y  moderate l e v e l s  and t h e  remaining f i v e  
i n d u s t r i e s  con ta in  low l e v e l s .  

Q u a n t i t i e s  of Indust  r i a l  Waste Generated 

Table 3-5 presents  es t imated  waste gene ra t ion  ra tes  f o r  t h e  i n d u s t r i e s  
covered i n  t h e  Indus t ry  Report. Approximately 3 9 0  m i l l i o n  d ry  metric tons  o f  
i n d u s t r i a l  nonhazardous wastes are generated annua l ly ,  w i t h  almost 90 percent  
o f  t h e  waste genera ted  by t h e  s i x  h ighes t  ranked indus t r i e s .  About 99 percent  
of the  wastes are generated by 12 i n d u s t r i e s .  Table B-1 (Appendix B). 
presen t s  t h e  amount o f  wastes genera ted  f o r  each  major waste type  i n  each  
indu s t ry . 
Management P r a c t i c e s  of Indust  r i a l  Nonhazardous Wastes 

The S u h t i t l e  D Census16 i n d i c a t e s  3,511 l a n d f i l l s ,  16,232 su r face  
impoundments, and 5,605 land a p p l i c a t i o n  u n i t s  rece ived  i n d u s t r i a l  
nonhazardous wastes i n  1984. The Indus t ry  Report shows t h a t  approximately 
35 percent  o f  i n d u s t r i a l  nonhazardous wastes (145 m i l l i o n  d r y  metric 
tons lyea r )  are managed i n  o n s i t e  l a n d f i l l s ,  s u r f a c e  impoundments, and land 
a p p l i c a t i o n  u n i t s .  Four i n d u s t r i e s ,  i r o n  and s tee l ,  e l e c t r i c  power 
genera t ion ,  i n d u s t r i a l  o rgan ic  chemicals ,  and p l a s t i c  and r e s i n s ,  gene ra t e  
75 percent  o f  i n d u s t r i a l  nonhazardous wastes known t o  be managed o n s i t e .  The 
wastes genera ted  by each  indus t ry  are  ca t egor i zed  according t o  d i s p o s a l  
p r a c t i c e  i n  Table  3-6. 
and q u a n t i t i e s  managed are f u r t h e r  separa ted  i n t o  t h e  major waste types  f o r  
each indus t ry  i n  Table  B-1 (Appendix B). 

Table B-2 (Appendix B) adds d e s c r i p t i o n  t o  t h e s e  data ,  

3.7 SMALL QUANTITY GENERATOR WASTE 
-. 

The Nat iona l  S m a l l  Quant i ty  Hazardous Waste Generator  Survey,13 
h e r e a f t e r  r e f e r r e d  t o  as the  SQG Survey, is  t h e  p r i n c i p a l  source  o f  d a t a  on 
SQG wastes. 
designed t o  ob ta in  n a t i o n a l  estimates of t he  number and type of  SQGs and t h e i r  

The SQG Survey was conducted us ing  a m a i l  q u e s t i o n n a i r e  and w a s  
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TABLE 3-4. INDUSTRIAL NONHAZARDOUS WASTES: MAJOR WASTE TYPES 
AND CHARACTERISTICS [ 12 1 

Industry 
__________- 

E lec Lrica i Machinery 
arid ElecLTonic 
Ccvnponents (SIC 3 6 )  

Electric Power 
Generation (SIC 4911) 

Fabricated Metal 
products ( S I C  3 4 )  

Fertilizer and Other 

cels (SIC 2873-2879) 
'Agricultural Chemi- 

Food and Kindred 
Products ( S I C  2 0 )  

industrial Inorganic 
Chemicals Industry 
(SIC 2812-2819) 

Industrial Organic 
Chemicals ( S I C  2819) 

Waste type 
- - _  - - 

Bottom ash (coal); flv ash 
(coal); flue gas desulfuriza- 
tion (coal) Sludge; boiler 
slag; fly ash (oil). 

Wastewater treatment sludge; 
spent air filters (painting); 
paint sludge. 

Waate Rypsum; wet scrubber 
liquor; cooling water treatment 
sludge; WPPA sludge; spent 
catalyst; sulfur filter cakes; 
pesticide manufacturing wastes. 

Paunch manure; meat sludge; 
liquid whey; unusable food; 
soil and trash; non-food waste; 
grain mill sludge; soil (sugar 
products); line mud (sugar 
products); excess bagasse; 
spent bleaching earth; fat/oil 
sludge; non-food fat/oi]. waste; 
liquor stillage; unused seafood 
port ions. 

Brine muds; salt tailings; red 
mud: phosphate dust; Na ore 
residues; lime particulates; 
gypsum; iron oxide wastes; Li 
ore residues; bauxite ore 
wastes; sulfuric ore waste; 
calcium wastes; insoluble 
ore residues. 

Process wastewater; equipment 
washdown; steam jet condensate; 
non-process wastewater; spent 
scrubber wastes; sludges; 
precipitates/filtration 
residues; decantste/filtrate; 
spent adsorbent; spent catalyst; 
spent solvent; heavy ends; 
light ends; off-spec products; 
containers; liners; rags; 
treated solids; by-products; 
other. 

Relative levels of heavy metals 
or oraanich in w a s ~ e s  

____-  -_ ~ - -- 
m: I PStcwacei I I ra t i i i t . 1~1  

sl~tdges, o i l s ,  and paint wastes 
have polentiel t o  release heavy 
metals and organics. No nppcif~c 
analytical data are available. 

Moderate: This waste has a 
potential to reduce pH levels and 
release metals. Toxicity depends 
on thr source of coal or oil 
being burned. 

w: Wastewater treatment 
sludges, oils, and paint wastes 
have potential to release heavy 
metals and organics. No specific 
analytical data are available. 

Hi@: Waste Kypsum pilea may 
cause local pH and metals con- 
taminat ion problems. Pesticide 
wastes may release organics and 
heavy metals. 

Low: Most food industry wastes 
are biodegradable, but many 
cause taste and odor problems. 

- 

- 

9: Most nonhazardous wastes 
from this industry do not appear 
to contain heavy metals, but there 
are insufficient analytical data 
on these wastes. 

Hiqh: 
in this industry contain high 
levels of extremely toxic organic 
chemicals. 

Many of the waste streams 

(continued) 
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TABLE 3-4 (continued) 

Relative levels of heavy metals 
Industry Waste type or organics in wastes 

Leather and Leather 
Products ( S I C  31) 

Lumber and Wood 
Products, and 
Furniture and 
Fixtures (SIC 24 
and 25)  

Machinery Except 
Electrical ( S I C  35) 

Pulp and Paper 
Industry (SIC 2 6 )  

Petroleum Refining 
Industry ( S I C  29)  

Pharmaceutical 
Industry ( S I C  2831 
to 2834) 

Plastics and Resins 
Manufacturing 
(SIC 2821) 

Triamings and shavings; Moderate: These wastes generally 
unfinished leather trim; 
buffing dust; finished leather generally in the +3-valence state. 
trim; finishing residues; 
wastewater sludge; miscellan- 
eous solid wastes. 

contain chromium, but it is 

Bark and wood wastes; wood ash; 
wood preserving sludges; waste- 
water sludges; paint waste; 
solvent waste. 

Plastics and ceramics; fluxes; 
oils; wastewater treatment 
sludge; paint sludge. 

Wood wastes; chemical recovery 
wastes; pulp rejects; warte- 
water sludges; coal and bark 
ash; warrte paper rejects. 

Biological sludge; FCC cata- 
lyst; non-leaded tank sludge; 
primary olslw separator 
sludge; Stretford solution; HF 
alkylation sludge; spent cata- 
lysts; cooling tower sludge; 
treating clays; secondary 
O/S/W separator sludga. 

Biological sludge; filter aid; 
carbon sawdust, mycellium, 
wet plant material; fused 
plant steroid ingots; extracted 
animal tisrue; fats and Oils; 
filter cake; returned goods. 
Glass, paper, wood aluminum, 
and rubber scrap. 

Decantates/filtrates; sludges; 
off-spec. products; spent 
solvents; light ends; miacell- 
aneous solids ; precipitation/ 
filtration residues; heavy 
ends; process wastewater; 
equipment w a s h d m ;  steam jet 
condensate; spent scrubber 
water; non-process waatewater. 

Moderate: Most of the wastes 
(380 million MT/year) from this 
industry are composed of wood dust, 
chips, shavings, and other rejects, 
and most of these wastes are 
burned or reused. 

=: Wastewater treatment 
sludges, oils, and paint wastes 
have potential to release heavy 
metals and organics. No specific 
analytical data are available. 

Moderate: Organic pollutants from 
wood fibers may be significant. 
Also, coal and bark aah may con- 
tain metals. Sulfates and metals 
are high in some pulping wastes. 

*: These wastes generally con- 
tain high levels of sulfides, 
ammonia, phenols, and oils. Some 
of them also contain mercaptains, 
benzo-a-pyrene, and other toxic 
organics. 

Low: 
are fermentation products and are 
biodegradable. 

The majority of these wastes - 

High: Many of the waste streams 
in this industry contain organic 
solvents and unreacted monomers. 
which are frequently toxic. 

_I 

(continued) 

-, 
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TABLE 3-4 (continued; 

Industry Waste t y p e  
Relative levels of heavy metals 

o r  organics in wastes 

Primary Iron and 
Steel Manufacturing 
and Ferrous Foundries 
( S I C  3312-3321) 

rrimary Non-Ferrous 
Metals Manufacturing 
and Non-Ferrous 
Folindries (SIC 3330- 

* 3’99) 

Rubber and Miscell- 
aneous Plastic 
Products (SIC 3 0 )  

Soaps; Other Decer- 
Rents; Polishing. 
Cleaning, .-.nd Sani- 
tation Goods 
(SIC 2841-2842) 

Stone, Clay, Class,  
and Concrete 
Products (Sic 3 2 )  

Textile Manufacturkg 
(SIC 2 2 )  

1:- atiSpo- t n t ion 
Equipment (SIC 37) 

_. Water Treatment 
(SIC 4941) 

Coke breeze; blast furnace 
slag; blast furnace dust; blast 
furnace sludge; EAF slag; EAF 
dust and sludge; open hearth 
slag; continuous casting scale; 
continuous casting sludge; 
soaking pit scale; primary mill 
scale; primary mill sludge; 
rolling scale (hot and cold); 
rolling sludge (hot and cold); 
pickle liquor sludge; nalvaniz- 
ing sludge; tin plating sludge; 
bricks and rubble; fly ash and 
bottom ash; foundry sand and 
other wastes. 

Primary aluminum wastes; 
primary copper wastes; primary 
zinc wastes; primary lead 
wastes; foundry sand and 
other wastes. 

Tire/inner tube wnste streams; 
rubber and plastics footwear 
waste streams; reclaimed rubber 
waste streams; rubber and 
plastics hose, and belting 
waste streams; fabricated 
rubber products NEC waste 
streams; misccllaneoue plastic 
products waste streams. 

Lost product; tower rleanouts; 
sludges; dilst and fines. 

Silica particulates; spent 
d;atomaceous earth; soda ash; 
lime; biine residues; air 
pollution cor-rol sludge 
(clay), lubricants; pottery 
sludge; air pollution control 
sludge (concrete, gypsucr and 
plaster); waste cullet; fiber 
resin masses. 

Wastewater treatment sludge; 
wool scouring wastes; clippings; 
dye containers; dry flick; 
waste fiber. 

Solventn; peint wastes; metal 
treating wasces. 

Coagulation sludges; softening 
6 ludges . 

a h . :  
industy . ere low in pH and may 
release significant quantities of 
heavy metals. 

Many cf the wastes from this 

m: 
contain high levels of heavy 
metals. 

Several of the waste streams 

- High: Data are sketchy, but 
indicate possibly significant 
levels of elastomers, carbon 
black, plastic resins, plasti- 
cizers, and piments. 

Low: Most of these waates ere 
composed of packaging, lost pro- 
ducts, salts, inerts. Some 
organics are generated from floor 
polishes (plasticizers) and pine 
oils (solvents). 

- Low: Most of the *astea produced 
are inert, earth-type materiels. 
However, significant quantities of 
pollution control sludges are 
generated, some of which may contain 
heavy metals. 

- 

Low: Waste descriptions indicate 
low organics and heavy metsls, but 
there are virtually no analytical 
data to confirm this assumption, 

*: 
Wastes are expected to be 

similar in quantity and composi- 
tion to those generated within 
S I C  34 and 35. 

-- 

Low: These wastes are composed 
mainly of alum and lime, but may 
cnntain some heavy metals. 

- 
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TABLE 3-5. LISTING OF INDUSTRIES BY ESTiMATED ANNUAL AMOUNTS OF 
NONHAZARDOUS WASTE GENERATED [ 1 2  1 

Indus t ry 
Waste quan t i ty  Percent of 

(d ry  metric tons )  t o t a l  

I n d u s t r i a l  organic  chemicals (SIC 2819) 

P r i m a r y  i r o n  and steel manufacturing and 
f e r rous  foundr ies  (SIC 3312-3325) 

F e r t i l i z e r  and o t h e r  a g r i c u l t u r a l  
chemicals (SIC 2873-2879) 

E l e c t r i c  power genera t ion  (SIC 4911) 

P l a s t i c s  and r e s i n s  manufacturing (SIC 2821) 

I n a u s t r i a l  inorganic  chemicals i ndus t ry  
(SIC 2812-2819) 

Stone, c l a y ,  g l a s s ,  and concre te  products  
(SIC 32) 

Pulp and paper i ndus t ry  (SIC 26) 

Pr imary  non-ferrous metals manufacturing 
and non-ferrous foundr ies  (SIC 3330-3399) 

Food and kindred products  (SIC 20)  

Water t reatment  (SIC 4941) 

Petroleum r e f i n i n g  indus t ry  (SIC 29) 

Rubber and miscel laneous p l a s t i c  
products (SIC 30) 

Transpor ta t ion  equipment (SIC 37)  

Fabr ica ted  metal products  (SIC 34) 

Pharmaceutical p repa ra t ions  (SIC 2834) 

Machinery, except  e lec t r ica l  (SIC 35) 

97,354,100b,C 

60,679, OOOb 

59,037,400b 

55,878, 000b 

44, 991, 70Ub* 

26, 191,t10Ub 

> 18,600,000 

8,627, OWe 

6,575, OOOb 

6,361, 500f 

4,960,000 

1,27 b, 400 

542 , b00 

520,000 

300,000 

256,900 

> 193,500g 

24.8 

15. S 

15.0 

14.2 

11.s 

b. 7 

4.7 

2.2 

1.7 

1.6 

1.3 

0.3 

0.1 

0.13 

0.08 

0.07 

0.05 
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TABLE 3-5 (cont inued)  
- 

Indus t ry  
Waste q u a n t i t y  Percent of 

(d ry  metric tons )  t o t a l  

Lumber and wood, and f u r n i t u r e  and 
f i x t u r e s  (SIC 24 and 25) 

> 122, 7Wb* u. 03 

T e x t i l e  manufacturing (SIC 22) >45,000 0.01 

Soap s ; o t h e r  de t e  rgen t  s ; po l i sh ing  , c leaning ,  
and s a n i t a t i o n  goods (SIC 2341-2842) 

31, 300b 0. 01 

Leather and l e a t h e r  products  24,600 0.01 

E l e c t r i c a l  machinery and e l e c t r o n i c  
components (SIC 3 6 )  

Tota l :  

aEstimates do not  i nc lude  wastes t h a t  are d ischarged  t o  publicly-owned 
t rea tment  works (POTW) or recyc led  u n l e s s  t hey  are sometimes s t o r e d  o r  
t r e a t e d  i n  waste p i l e s ,  o r  s u r f a c e  impoundments p r i o r  t o  recyc l ing .  

bDry o r  w e t  weight not s p e c i f i e d ;  assume w e t  weight. 

c 3 6 ,  164,800 when aqueous wastes are not counted. 

d8,643,400 when aqueous wastes are not  counted. 

e6,081,000 when aqueous wastes are not  counted. 

fWe t w e i g h t  . 
Slnc ludes  only wastes from SIC 355 and 357 ( r e p r e s e n t i n g  1 2  percent  of 

t o t a l  sales).  

hThe t o t a l  amount of wastes i n  t h i s  i ndus t ry  i s  l a rge ,  however, most of 
t he  wastes a r e  recyc led ;  no q u a n t i t i e s  on t o t a l  waste g e n e r a t i o n  are 
ava i l ab le .  The q u a n t i t y  shown above may inc lude  s i g n i f i c a n t  q u a n t i t i e s  
of hazardous waste. 

iData on w a s t e  t y p e s  and amounts were a v a i l a b l e  only  f o r  SIC 367 
( r e p r e s e n t s  on ly  2 percent of t o t a l  va lue  of 1976 product shipments 
from t h e  indus t ry ) .  
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TABLE 3-6 .  EXISTING QUANTITATIVE DATA ON INDUSTRIAL MANAGEMENT OF NONHAZARDOUS WASTES [12] 

Quantities of Nonhazardous Wastes Managed (Dry Metric Tons)a 

Electric power generation (SIC 4911) 

Fertilizer and other agricultural 
chemicals (SIC 2873-2879) 

Food and kindred chemicals (SIC 20) 

Industrial organic chemicals (SIC 2819) 

Leather and leather products (SIC 31) 

Machinery, except electrical (SIC 35) 

Pulp  and paper industry (SIC 26) 

Petroleum refining industry (SIC 29) 

Pharmaceutical preparations (SIC 2834) 

Plastics and resins manufacturing 
(SIC 2821) 

Primary iron and steel manufacturing 
and ferrous foundries (SIC 3312-3321) 

Primary non-ferrous metals 
manufacturing and nan-ferrous 
foundries (SIC 3330-3399) 

Totals: 

N A ~  

187,800 

NA 

1.668.000 

1,200 

NA 

5.962.300 

NA 

NA 

378,500 

14,563,000 

233,900 

22,994,700 

28,497 ,800d 

8,640,800d 

NA 

38,058, 700d 

1,200 

NA 

579.700 

NA 

NA 

30.513. 700d 

14,563,000 

147,300 

121.002.200 

NA 

NA 

NA 

255.700 

NA 

NA 

NA 

753,300 

NA 

43,200 

NA 

NA 

,052,200 

NA 

39,487,900e 

NA 

22.418 ,500d 

NA 

19,3008 

862.700 

NA 

NA 

26,146.400 

39,44 1, 400e 

NA 

128,376,200 

NA 

1,502,700 

NA 

1,369,500 

12.300 

135,500 

NA 

52 3,500 

219.400 

392,400 

NA 

78,000 

4,233,300 

NA 

12,961 ,200d.h 

NA 

59,662, 7OOd 

9,800 

30,7008 

NA 

NA 

NA 

34.914 ,600h 

NA 

107,587.000 

'Wastes managed in surface impoundments and land application units are reported in wet netric tons. 

bInclifdr?s only industries for vhich there are estimated quantities of wastes heing managed by thr? above listed methods. 

'NA - Data not available. 
dDry or wet weight not specified; assume wet veight. 
eMostly waste pilea. 
fMostly land application. 

%anaxement method unknown. 
hMostly discharqes to POTWs and surface vaters. 

Ihe quantities listed above nay represent the entire industry or only one waste atream within an industry. 
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waste genera t ion  and management p r a c t i c e s .  
(presented in  Tables 3-7 and 3-8)  address  22 primar; i n d u s t r i e s  and 
2 7  t a r g e t t e d  wastes, accounting f o r  378,000 of t h e  es t imated  630,000 
gene ra to r s  and 598,000 of t h e  es t imated  940,500 me t r i c  tons  of hazardous waste 
generated annual ly .  R e s u l t s  d i s t i n g u i s h  between SQGs of between 100 and 
1,000 kg/month of hazardous waste and SQGs of  less than  100 kg/month (which 
a r e  c o n d i t i o n a l l y  exempt from S u b t i t l e  C r e g u l a t i o n s ) .  
exempt'' SQGs are r e f e r r e d  t o  h e r e a f t e r  as very  s m a l l  q u a n t i t y  gene ra to r s ,  or 
VSQGs . 

The d e t a i l e d  r e s u l t s  of t h e  s u r v e y  

The "cond i t iona l ly  

Additional information on t h e  types  and amounts of SQG hazardous wastes 
i s  a v a i l a b l e  from a n  ex tens ive  survey o f  small q u a n t i t y  gene ra to r s  and 
municipal l a n d f i l l s  i n  F lor ida .  l5 These d a t a  a l s o  inc lude  some waste 
q u a n t i t i e s  from l a r g e  quanki ty  gene ra to r s .  

C h a r a c t e r i s t i c s  of SQG Waste 

The SQG waste streams i n  t h e  i n d u s t r i e s  addressed i n  t h e  SQG survey are 
presented i n  Table 3-7. This t a b l e  i n d i c a t e s  t h a t  used lead  a c i d  b a t t e r i e s  
represent  t h e  l a r g e s t  waste q u a n t i t y  and t h e  l a r g e s t  number of gene ra to r s ,  i n  
both VSQG and o t h e r  SQG ca tegor i e s .  Other s i g n i f i c a n t  wastes are spent  
so lven t s ,  dry c leaning  f i l t r a t i o n  r e s i d u e s  and photographic wastes. 

There a r e  an  es t imated  600,000 t o  660,000 S Q G s  of hazardous waste i n  t h e  
lJni ted S t a t e s  r ep resen t ing  98 percent  of t h e  t o t a l  number of hazardous waste 
genera tors .  l3 Nearly 85  percent  of t hese  g e n e r a t o r s  are i n  nonmanufacturing 
i n d u s t r i e s ,  inc',uding f i f t y  percent  i n  v e h i c l e  maintenance and 10 percent i n  
cons t ruc t ion .  Other nonmanufacturing es tab l i shments  i nc lude  l aundr i e s ,  
photographic p rocesso r s ,  equipment r e p a i r  shops, l a b o r a t o r i e s ,  and schools.  
The remaining 15  percent  of SQGs are manufacturing es tab l i shments ,  wi th  
two-thirds of t h e s e  i n  metal  manufacturing and t h e  remaining gene ra to r s  i n  
manufscturing i n d u s t r i e s  such as p r i n t i n g ,  chemical manufacturing, and t e x t i l e  
manufacturing .I3 Table 3-8 p resen t s  SQG waste genera t ion  by indus t ry .  

I 

I 

I 

1 

Very s m a l l  q u a n t i t y  gene ra to r s  c o n s t i t u t e  72 percent  of t h e  SQGs. The 
indus t ry  d i s t r i b u t i o n  of VSQGs d i f f e r s  from t h a t  of o t h e r  SQGs. Vehicle 
maintenance and nonmanufacturing e s t ab l i shmen t s  are  more heav i ly  concent ra ted  
among VSQGs. 
groups such as p e s t i c i d e  end u s e r s  and a p p l i c a t i o n  s e r v i c e s ,  l a u n d r i e s ,  
equipment repair  shops, cons t ruc t  ion, f u r n i t u r e ,  p r i n t i n g ,  educa t ion  
es tab l i shments ,  and wholesale aiid r e t a i l  es tab l i shments  are a l s o  more heav i ly  
concentrated i n  t h e  VSQG ca tegory .  In c o n t r a s t ,  a r e l a t i v e l y  l a r g e  number of 
genera tors  engaged i n  chemical mamfac tu r ing ,  wood p rese rv ing ,  t e x t i l e  
maniifacturing, c leaning  agent manufacturing, and paper products are non-exempt 
SQGs. 13 

Table 3-8 shows tha: g e n e r a t o r s  from s e r v i c e  r e l a t e d  indus t ry  

&ant i t  ies of SOG Waste Generated 

Small quan t i ty  gene ra to r s  are estimated t o  gene ra t e  about 940,000 nletr ic  
tons of  hazardous waste annual ly ,  which is  0.05 percent o f  t h e  t o t a l  q u a n t i t y  
of--hazardous waste. l3 Approximately 598,000 me t r i c  tons  of wastes are 
generated by t h e  indus t ry  group s t u d i e d  i n  more d e t a i l  i n  t h e  SC$ survey. 
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TABLE 3 - 7 .  NUMBER OF SMALL QUANTITY GENERATORS AND WASTE QUANTITY GENEUTED 
BY WASTE STREAM [ 131 

Other SQGs: 
VSQCa: Generators Generators of 

of (100 kx of 100 kl to 1.000 kg 
vastelmnth of uastelmonth Tots1 SQC6 

Waste S t r e a m  _____________________- ______-______________ .................... 
Number of quantity Number of quantity Number of quantity 
generators (mlyr) generators (m/yr) Kenerators (m/yr) 

Waste Waste Waste 

Arsenic wastem 

Cyanide wastes 

Dry cleaning filtra- 
tion residues 

Empty pesticide 
containers 

Heavy metal duet 

Heavy petal solutions 

Heavy metal waste 
materials 

Ignitible paint wastes 

Ignitible uastes 

Ink sludges containing 
chromium or lead 

Mercury wastes 

Other reactive wastes 

Paint waates contain- 
ing heavy metals 

Pesticide solutions 

Photographic wastes 

Solvent still bottoms 

Spent plating waatea 

Spent solvents 

SolutiOnS of sludges 
containing silver 

Strong acids or 
alkalies 

Used lead-acid bateries 

Waste formaldehyde 

Wante inks containinR 
flammable solvents of 
heavy metals 

Waste pesticides 

Wastewater containing 
wood preservatives 

Wastewater sludges con- 
taining heavy metals 

Wasces containing 
ammonia 

Total: 

21 

587 

13,168 

9,809 

48 

15 

121 

12,788 

8,951 

1,093 

19 

1.133 

381 

3,027 

21,287 

2.114 

3,960 

77,629 

4,482 

13,739 

119,747 

11,930 

3,642 

2,852 

88 

894 

1,154 

264,095 

7 

17 

5,151 

,293 

10 

6 

31 

,841 

909 

90 

1 

88 

12 

1,047 

4.408 

114 

493 

19,445 

938 

1,970 

64,903 

3.454 

263 

400 

26 

188 

96 

107,198 

19 

1,384 

2.540 

,963 

40 

30 

117 

,122 

2,873 

83 

0 

497 

156 

1.747 

4,949 

738 

1,422 

33,475 

2,648 

10,480 

77,880 

2,014 

718 

990 

108 

74” 

100 

113,086 

104 

2,129 

8,509 

2,366 

163 

52 

337 

4.872 

7,516 

127 

0 

1,090 

7 

5.022 

14.023 

1,863 

5,275 

05,923 

7,981 

27,821 

304,194 

5,396 

1,359 

857 

693 

2,216 

271 

490.427 

40 

1,972 

15,708 

11,772 

88 

45 

238 

15,910 

11,824 

1,176 

19 

1,630 

537 

4,774 

26,236 

2,852 

5,382 

111,104 

7,130 

24,219 

197,627 

13.944 

4,360 

3,842 

196 

1,684 

1.254 

377,981 

111 

2,146 

13,660 

3.659 

173 

58 

568 

6,713 

8,485 

217 

1 

1.178 

19 

6.069 

18.431 

1,977 

5,768 

105,368 

8,919 

29,791 

369,097 

8,850 

1,622 

1,257 

719 

2,404 

367 

597,625 
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TABLE 3-8. NUMBER OF SMALL QUANTITY GENERATORS BY INDUSTRY GROUP 
AND QUANTITY OF WASTE GENERATED [13] 

Other SQC 

of<100 kg to 
of waste/month 1,000 kg of waste/month Total SQCs 

VSQGs: Generators Generators 
of <lo0 kg 

....................... ....................... ..................... Industry 
Waste 

Number of Percent of Number of Percent of Number of quantity 
generators gtnerators Kenerators generators generators (hlT/yr) 

Pesticide end users 

Pest icide-applicot ion 
services 

Chemical manufac t u r i  nK 

Wood preserving 

Formulators 

Laundries 

Other services 

Photography 

Textile manufacturing 

Vehicle maintenance 

Equipment repair 

?letal manufacturing 

Construction 

Motor freight terminals 

Furnitur*/wood manu- 
facture and refinishing 

iirinring/ceramics 

Cleaning agents and 
cosmetic manufacturing 
Other manufacturing 

Paper industry 

Analytical and clinical 
laboratories 

Educational and voca- 
tional establishments 

h'holesale and retail 
establishments 

Total: 

1,392 

7,786 

362 

86 

507 

13,131 

13,913 

6,538 

149 

142,105 

1,526 

26,245 

11,561 

103 

2,776 

-71,190 

277 

1,618 

98 

5,123 

3,239 

5,156 

264,895 

86 

82 

48 

45 

57 

84 

85 

70 

54 

63 

85 

70 

91 

70 

83 

86 

51 

63 

54 

SO 

93 

90 

70 

231 

1,660 

391 

107 

395 

2,515 

2,409 

2,817 

124 

82,528 

269 

11,076 

1,117 

4 5  

579 

3,450 

265 

946 

83 

1,286 

241 

575 

113,086 

14 

18 

52 

55 

43 

16 

15 

30 

46 

37 

15 

30 

9 

30 

17 

14 

49 

37 

46 

20 

7 

10 

30 

1,623 

9,444 

753 

193 

902 

15,646 

16,322 

9,355 

272 

224,632 

1,795 

37,320 

12,677 

148 

3,355 

24,640 

543 

2,564 

181 

6,409 

1,179 

5,731 

377,981 

1,122 

8,444 

2,373 

715 

2,333 

13,418 

10,706 

18,052 

650 

427,287 

943 

64,652 

5,033 

161 

3,703 

la, 307 

1,569 

5,361 

544 

7,171 

3,876 

597,625 

I 
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Sixty-two percent (3700,000 me t r i c  t ons /yea r )  of t he  waste generated by SQGs 
are used lead-acid b a t t e r i e s ;  18 percent  (105,000 metric tons /yea r )  are 
s o l v e n t s ;  and 5 percent  (30,000 me t r i c  tons /year )  a r e  a c i d s  and a l k a l i e s .  
T a b l e  3-7 p re sen t s  the genera t ion  ra tes  of va r ious  t y p e s  of VSQG and o t h e r  S q G  
wastes. 13  

Very small quan t i ty  gene ra to r s  gene ra t e  about one - f i f th  of a l l  SQG 
hazardous waste. Small q u a n t i t y  gene ra to r  waste q u a n t i t i e s  genera ted  by t h e  
2 2  primary i n d u s t r i e s  are presented i n  Table 3-8. Vehicle maintenance and 
metal manufacturing are t h e  most numerous and gene ra t e  t h e  most waste i n  both 
SQG ca t egor i e s .  

Management P r a c t i c e s  of SQGs 

Most SQG waste is managed o f f s i t e  (85  pe rcen t )  and much of i t  
(65 percent )  i s  recycled o f f s i t e  (Table 3-91, 
involves lead  ac id  b a t t e r i e s .  Eighteen percent of SQG waste is managed 
o n s i t e ,  wi th  8 percent going t o  RCRA-exempt d i s p o s a l  i n t o  p u b l i c  sewers. Sane 
SQG waste is  t r e a t e d  o n s i t e  and then managed o f f s i t e .  

Much of t h e  o f f s i t e  r ecyc l ing  

Waste management p r a c t i c e s  by VSQGs d i f f e r  somewhat from t h o s e  of o t h e r  
SGGs. A lower percentage of V S Q G s  r ecyc le  t h e i r  waste, both o n s i t e  and 
o f f s i t e .  Of those  V S Q G s  t h a t  manage waste o n s i t e ,  on ly  23 percent  r ecyc le  
waste, compared t o  39 percent  of t h e  o t h e r  SQGs. Among those  t h a t  s h i p  waste 
o f f s i t e ,  only 61 percent o f  t h e  VSQGs send it t o  r ecyc l ing  f a c i l i t i e s ,  whi le  
78 percent  of t he  SQGs send it  t o  r ecyc l ing  f a c i l i t i e s .  

The F lo r ida  hazardous waste gene ra to r s  and s a n i t a r y  l a n d f i l l  study15 
p r e s e n t s  an ex tens ive  da tabase  on c h a r a c t e r i s t i c s  of SQGs and municipal 
l a n d f i l l s  i n  F lo r ida .  Summary s ta t i s t ics  inc lude  q u a n t i t i e s  and percenta  es 

Although t h e  SQG Survey p resen t s  d a t a  i n  a similar fash ion ,  t h e  numbers cannot 
be d i r e c t l y  compared due t o  t h e  f a c t  t h a t  d i s p o s a l  c a t e g o r i e s  are set  up 
d i f  f e  ren t 1 y . 

of  hazardous wastes ( v i r t u a l l y  a l l  SQG wastes) d isposed  by va r ious  means. 5 

The S t a t e  S u b t i t l e  D Census16 s o l i c i t e d  estimates of t h e  numbers of 
S u b t i t l e  D l a n d f i l l s  t h a t  r ece ive  SQG wastes. As shown i n  Table 3-10, t h e  
respondants es t imated  t h a t  5,075 of t he  r epor t ed  16,416 S u b t i t l e  1) l a n d f i l l s  
r ece ive  SQG waste and over h a l f  (53 percent )  of municipal waste l a n d f i l l s  
r ece ive  SQG wastes. Much lower percentages  of t h e  o t h e r  types  of l a n d f i l l s  
are be l ieved  t o  r ece ive  t h e s e  wastes. The Census es t imated  t h a t  9.b percent  
of land a p p l i c a t i o n  u n i t s  and 14.5 percent  of su r face  impoundments r ece ive  SQG 
vas t e s . 
3.8 CCNSTKUCTION AND DEMOLITION WASTES 

So l id  wastes from c o n s t r u c t i o n  and demol i t ion  of s t r u c t u r e s  inc lude  mixed 
lumber, roo f ing  and shee t ing  sc raps ,  broken concre te ,  a s p h a l t ,  b r i ck ,  s t o n e ,  
p l a s t e r ,  wallboard,  g l a s s ,  p ip ing ,  and o t h e r  Bui ld ing  materials. The exac t  

s t r u c t u r e s  involved, and v a r i e s  wi th  geographica l  l oca t ion ,  and t h e  age and 
s i z e  of a community. 

-na tu re  of c o n s t r u c t i o n  and demol i t ion  wastes depends upon t h e  type  of 
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TABLE 3-9. DISTRIBUTION OF O F F S I T E  AND ONSITE W A G E M E N T  PRACTICES 
FOR SQG WASTES [ l 3 ]  

App roxima te 
amount of waste Percent of Percent of 

( MT / y e ar waste generators 
~~ 

Off-Site 

Recyc 1 i np: 

S o l i d  waste f a c i l i t y  

S u b t i t € e  C f a c i l t t v  

* Ultknovn 

On-S i t  e 

Publ i c  B e w e t  

Recyclin8 

T r e a t r n s a t  

377,000 

29,000 

23,000 

64,000 

46,000 

35,000 

23,000 

598,000 

65 

5 

4 

11 

85 

- 

8 

6 

4 - 
18 

52 

14 

4 

13 

14 

8 

b 

Note: Percentages do not add to  100 due t o  mul t ip le  management prac t ices .  

i 

Source: E s t i m a t e s  based on Small Quantity Generator Survey data: 378,UUO 
small quan t i ty  genera tors  provides d e t a i l e d  information f o r  
t a r g e t e d  wastes - 598,000 MT/year of waste. 

3-20 



TABLE 3-10. ESTIMATED LAND DISPOSAL FACILITIES RECEIVING SQG WASTE [16] 

w 
I 
h) 
I- 

Estimated 
'percentage of Reported number 

Reported Response faciljtjes of facilities 
number of Rate receivtng receiving SQG 

facilities (percent) SQG warte waste 

Land€ ills 

Hun ic i pal 
Industrial 
Demolition debrir 
Other 

Sub total 

Land Application Units 

Municipal sewage rludge high rate 
Municipal sewage sludge low rate 
Total Municipal sewage totala 
Induetrial waete 
Oil or gas waste 
Other 

Sub to tal 

Sur face Impoundments 

Municipal sewage sludge 
Municipal runoff 
Industrial waste 
Agricultural waete 
Mining waste 
oil or gar waste 
Other 

Subtotal 

9,284 
3,511 
2,591 
1,030 

16,416 

(242) 
(9,779) 
11,937 
5,605 

726 
621 

18 , 889 

1,938 
488 

16,232 
17,159 
19,813 

125,074 
11,118 

191,822 

88 
83 
89 
28 

84 
7 

-- -- 
92 
95 
57 

100 
90 

75 
77 
65 
79 
59 
77 
99 

75 

- 

52.9 
12.3 
13.5 
26.7 

37.1 

(16.4) 
(11 .2)  

12.6 
3 .1  

5738.1 
0 

9.6 

37.6 
41.5 
14.7 
0.7 
7.0 

18.5 
0.1 

14.5 

- 

4 , 327 
360 
312 

76 

5,075 

- 

(33) 
( 1 , 050) 

1,382 
164 
101 

0 

1,647 

548 
157 

1,541 
88  

824 
1 7  , 746 

5 

20 , 909 

- 

aHigh rate application and low rate application may not equal the total municipal sewage sludge 
figures because some states do not distinguish between high and low rate land application units. 
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The q u a n t i t i e s  of demolit ion and cons t ruc t ion  wastes repor ted  i n  var ious  
loca t ions  ac ross  t h e  na t ion  range from 0.12 t o  3.52 l b s  p e r  c a p i t a  pB‘ day 
(pcd) .17 An urban average o f  0.72 pcd was repor ted  from 1970 da ta .  A 
C a l i f o r n i a  study reported 0.27 pcd f o r  communities under 10,000 people, 
0.68 pcd f o r  c o m u n i t i e s  between 10 000 and 100,000 people ,  and 1.37 pcd i n  
communities of over 100,000 people.i9 
Kansas C i t y  a r e a  est imated q u a n t i t i e s  of demoli t ion and cons t ruc t ion  wastes a t  
about 0.6 pcd.” 

A study of  waste genera t ion  i n  t h e  

A t  an  average of 0.72 pcd2, t he  t o t a l  quan t i ty  of cons t ruc t ion  and 
demoli t ion wastes generated i n  t h e  United S t a t e s  is est imated a t  about 
31.5 m i l l i o n  tons/year .  
s o l i d  waste disposed of i n  1904.2 

This i s  about 24 percent  as much as t h e  municipal 

Management opt ions  f o r  cons t ruc t ion  and demoli t ion wastes inc lude  
municipal,  i n d u s t r i a l ,  and demoli t ion d e b r i s  l a n d f i l l s  and waste p i l e s .  The  
f r a c t i o n  of cons t ruc t ion  and demoli t ion wastes received a t  any of t hese  
f a c i l i t i e s  is  unknown. 
requi r ing  less s t r i n g e n t  d i sposa l  than  MSW, s p e c i a l  demolit  ion deb r i s  
l a n d f i l l s  are o f t e n  

S ince  most of t h e s e  wastes are gene ra l ly  viewed as 

3:9 AGRICULTURAL WASTES 

Agr icu l tu ra l  wastes inc lude  animal wastes from f e e d l o t s  and farms, crop 

I r r i g a t i o n  r e t u r n  flows and 
production wastes, i r r i g a t i o n  wastes, and c o l l e c t e d  f i e l d  runoff .  
a g r i c u l t u r a l  wastes a r e  regula ted  by RCRA. 
a g r i c u l t u r a l  wastes (manures and crop r e s idues )  which are re turned  t o  t h e  s o i l  
a s  f e r t i l i z e r s  o r  s o i l  cond i t ione r s  are exempt from regu la t ions  under KCKA. 
High concent ra t ions  of n i t r a t e s ,  p e s t i c i d e s ,  he rb ic ides ,  and f e r t i l i z e r s  a r e  
common i n  a g r i c u l t u r a l  wastes. 

Not a l l  

The bes t  a v a i l a b l e  information on S u b t i t l e  D a g r i c u l t u r a l  waste types and 
volumes is t h a t  which has  been c o l l e c t e d  on a g r i c u l t u r a l  s u r f a c e  
impoundments. 16, 2o 
counted a g r i c u l t u r a l  S I s  and ca tegor ized  them by the type of a g r i c u l t u r a l  
production f a c i l i t y  bu t  d i d  not  r e p o r t  t h e  waste input rates. 
S I s  a r e  l i s t e d  below t o  give a measure of t he  c h a r a c t e r i s t i c s  of a g r i c u l t u r a l  
waste : 

The Surface Impoundment Assessment Nat ional  Report20 

The number of 

Agr i cu 1 tu  r a1 
Product ion F a c i l i t y  Number of SIs 

Crop product ion 
Cattle f eed lo t  
Hog s 
Lives toc k, genera l  
Dairy farms 
Pou l t ry  farms 
Other f u r  bear ing animals 
General farms 
Fish  ha t che r i e s  

190 
2,974 
3,492 
5,333 
4,732 

7 1  7 
33 6 

1,208 
95 

I 

I 

I 

1 

1 

I 
I 

I 
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The S u b t i t l e  I) Census16 repor ted  t h a t  93 percent  of a g r i c u l t u r a l  
SIs r ece ive  50,000 o r  fewer ga l lons  per day. According t o  t h e  National SI 
r e p o r t ,  t he re  were 19,167 a c t i v e  a g r i c u l t u r a l  S I s .  (Note, t h e  National S I  
r epor t  s p e c i f i c a l l y  inventor ied S l s .  The S u b t i t l e  D Census16 m a i l  survey 
r epor t s  a somewhat sma l l e r  number of a g r i c u l t u r a l  S I s . )  
average a g r i c u l t u r a l  S I  rece ives  less than  50,000 g a l l o n s  per day, one b i l l i o n  
ga l lons  p e r  day is  an  upper l i m i t  t o  t h e  amount of a g r i c u l t u r a l  waste disposed 
i n t o  S I s .  

Assuming t h a t  t h e  

3.10 O I L  AND GAS WASTES 

O i l  and gas  wastes c o n s i s t  of b r ines  and d r i l l i n g  muds which a r e  
cha rac t e r i zed  by high concent ra t ions  of c h l o r i d e ,  t o t a l  d i s s o l v e d  s o l i d s ,  
barium, sodium , and calcium. These wastes a r e  the  s u b j e c t  of a n  ongoing EPA 
s tudy scheduled f o r  completion i n  t h e  n e a r  fu tu re .  
d i scuss ion  of Phase I1 s tud ie s  i n  Sec t ion  6 .  

That s tudy  is noted i n  t h e  

The information on S u b t i t l e  D o i l  and gas  waste volumes is l imi t ed  t o  
t h a t  which has  been c o l l e c t e d  on o i l  and gas  su r face  impoundments.16,20 
S u b t i t l e  D CensusZ6 repor ted  t h a t  85 percent  of o i l  and gas  S I s  r ece ive  
50,000 o r  fewer ga l lons  per  day. 
a c t i v e  o i l  and gas  S I s .  
repor ted  i n  t h e  Nat ional  S I  Assessment.)20 
and gas S I  rece ives  less than 50,000 ga l lons  pe r  day,  6.25 b i l l i o n  ga l lons  pe r  
day is an  uppe r  l i m i t  t o  t h e  amount of o i l  and gas  waste s t o r e d  i n  SIs. 

The 

According t o  t h e  Census, t h e r e  were 125,074 
(This number i s  f a r  g r e a t e r  t han  the  64,951 SIs 

Assuming t h a t  t h e  average o i l  

3.11 MINING WASTES 

Mining wastes included as RCRA s o l i d  wastes are t h e  products of 
a c t i v i t i e s  such as crushing,  sc reening ,  washing, and f l o t a t i o n .  High 
concent ra t ions  of heavy metals, s u l f a t e ,  sodium, potassium, and cyanide can  be 
present .  
s p e c i f i c a l l y ,  any mining overburden t h a t  is re turned  t o  t h e  mine site. 
has  r ecen t ly  completed a r epor t  t o  CongressZ1 on mining wastes ( o t h e r  t han  
coa l  mining wastes)  and i s  cont inuing t o  g a t h e r  da t a  t o  support  rulemaking 
e f f o r t s .  Those e f f o r t s  are noted i n  t h e  d i s c u s s i o n  of Phase I1 s t u d i e s  i n  
Sec t ion  6. 

A s i g n i f i c a n t  po r t ion  of mining wastes a r e  no t  r egu la t ed  by RCHA, 
WA 

The EPA r e p o r t  t o  Congress on mining wastes,21 issued i n  
December 1985, i nd ica t ed  t h a t  1.4 b i l l i o n  s h o r t  tons of mining wastes (o the r  
than coa l  mining wastes)  are produced each year. Of t h e s e ,  only 1 percent  
( 1 2  m i l l i o n  tons )  a r e  hazardous under c u r r e n t  RCRA c r i t e r i a .  The National S I  
Assessment20 counted mining S I s  and ca tegor ized  them by t h e  material mined 
but  d i d  not  r e p o r t  t h e  rates of waste input.  The numbers of  SIs are l i s t e d  
below t o  g ive  a q u a l i t a t i v e  measure of t he  c h a r a c t e r i s t i c s  of mining waste. 

Mate r ia  1 Mined Number of SI8  

Metals  
Anthrac i te  
Bituminous coa l  & l i g n i t e  
Non-me t a 1 s 

-_ 1,754 
45 9 

19,891 
2,2 72 

To ta l  24,376 
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The S u b t i t l e  D Census16 ca tegor ized  mining S I s  by waste flow 
amounts. Because t h e  Assessment r e p o r t s  only a four th  (6,053) of t h e  number 
of SLs t h a t  t he  National SI r e p o r t s ,  and because those counted by t h e  Census 
may no t  be  r e p r e s e n t a t i v e  of mining SIs, a rough estimate of t h e  amount of 

found t h a t  most mining waste d i s p o s a l  s i tes are not  hazardous due, i n  p a r t ,  t o  
t h e  tendency toward l o c a t i n g  i n  remote areas wi th  d ry  c l ima tes  and deep water 
t ab le s .  

mining wastes flowing i n t o  SIs was no t  generated.  The r epor t  t o  Congress 21 
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I SECTION 4 

FACILITIES CHARACTERIZATION 

This s e c t i o n  presents  Phase I s tudy  d a t a  on S u b t i t l e  D l a n d f i l l s ,  su r f ace  
impoundments, l and  a p p l i c a t i o n  u n i t s ,  and waste p i l e s .  The p r e s e n t a t i o n  i s  
o r i en ted  toward s t a t i s t i c s  on S u b t i t l e  D f a c i l i t y  numbers and 
c h a r a c t e r i s t i c s .  The p r i n c i p a l  source  o f  t h i s  information is  t h e  S u b t i t l e  1) 
Census. 1 

* 
According t o  the  S u b t i t l e  D Census1, t h e r e  are 227,000 S u b t i t l e  D 

f a c i l i t i e s  i n  t h e  United S t a t e s ,  85 percen t  o f  which are s u r f a c e  
impoundments. 
8 percent  and 7 percent  o f  t h e  un ive r se  r e s p e c t i v e l y .  
e s t ab l i shmen t s  which conta in  one o r  more S u b t i t l e  D f a c i l i t i e s .  Table 4-1 and 
Figure 4-1 d e s c r i b e  t h i s  un ive r se  of S u b t i t l e  D f a c i l i t i e s .  

Land a p p l i c a t i o n  u n i t s  and l a n d f i l l s  make up t h e  remaining 
There are a l s o  120,000 

4.1 NEED FOR FACILITIES ASSESSMENT 

The major o b j e c t i v e  of t h e  S u b t i t l e  D s tudy  is t o  c o l l e c t  d a t a  t o  assess 
the  adequacy of cu r ren t  S u b t i t l e  D Cri ter ia  t o  p r o t e c t  human h e a l t h  and t h e  
environment from ground water contamination. The adequacy o f  t h e  c u r r e n t  
Cr i te r ia  can b e  judged, i n  p a r t ,  by eva lua t ing  t h e i r  e f f e c t i v e n e s s  i n  ensur ing  
t h a t  S u b t i t l e  D f a c i l i t i e s  are designed and opera ted  i n  a manner t h a t  p r o t e c t s  
human h e a l t h  and t h e  environment. 
assessment d e t a i l e d  i n  t h i s  s e c t i o n  summarizes t h e  Phase I d a t a  on t h e  genera l  
p r o f i l e s ,  des ign  and ope ra t ing  c h a r a c t e r i s t i c s ,  and environmental impacts of 
nonhazardous waste d i s p o s a l  f a c i l i t i e s  i n  t h e  United S t a t e s .  

As p a r t  of t h i s  e f f o r t ,  t h e  f a c i l i t i e s  

This s e c t i o n  uses  the  S t a t e  S u b t i t l e  D Census1 as i t s  primary source  o f  
information. Data from o t h e r  S u b t i t l e  D program e f f o r t s  and o t h e r  non-program 
d a t a  are used when Census d a t a  are not a v a i l a b l e .  Nonresponse t o  survey 
ques t ions  was a s i g n i f i c a n t  problem wi th  t h e  S u b t i t l e  D Census da t a .  This 
f a c t o r  con t r ibu ted  t o  underestimates f o r  many of t h e  numbers l i s t e d  i n  t h e  
Census. I n  an  e f f o r t  to  v e r i f y  t h e  d a t a  q u a l i t y  ob ta ined ,  Census respondents 
were asked t o  i n d i c a t e  whether they f e l t  t h e  q u a l i t y  of t h e i r  data was good, 
f a i r ,  poor, o r  very poor. 
found t o  vary  markedly by f a c i l i t y  type. Municipal l a n d f i l l  d a t a  were found 
to be t h e  h i g h e s t  q u a l i t y  whi le  i n d u s t r i a l  su r f ace  impoundment d a t a  were found 
t o  be  t h e  lowest. 

The d a t a  q u a l i t y  f o r  S u b t i t l e  r) f a c i l i t i e s  was 
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TABLE 4-1. UNIVERSE OF SUBTITLE D FACILZTLES~[~~ 
LANDFILLS 

7 Yo 
Number of NumSe r 

F a c i l i t y  Type of u n i t s  e s t l a b l r s h m e n t S  

L a n d f i l l s  16,416 15,719 

Sur face  Impoundments 191,822 108,383 

h) I Land App l i ca t ion  Units (LAUS) 18,889 12,312 

No Data Waste P i l e s  No Data 

227.127 126, U S b  TOTAL 

'16% (or approximately 36,000 f a c i l i t i e s )  a r e  e s t i m a t e s  t o  
r e c e i v e  hazardous was te s  from households  o r  small q u a n t i t y  g e n e r a t o r s .  Figure 4-1. Universe  of S u b t i t l e  D f a c i l i t i e s ,  

f a c i l i t y  do n o t  add t o  t h i s  t o t a l  s i n c e  two or more f a c i l i t y  
t y p e s  may e x i s t  a t  a n  e s t ab l i shmen t .  

bThis i s  t h e  c o r r e c t  t o t a l .  The numbers for each type  of by percent. [I] 



This p a r t  p r e sen t s  d a t a  on S u b t i t l e  D l a n d f i l l s .  The t o p i c s  covered 
inc lude  genera l  p r o f i l e ,  l eacha te  and gas c h a r a c t e r i s t i c s ,  l a n d f i l l  des ign  and 
opera t ion ,  and environmental and human h e a l t h  impacts of l a n d f i l l s .  

4.2.1 GENERAL PROFILE 

For purposes of t h e  S u b t i t l e  D Census1 d a t a  c o l l e c t i o n ,  l a n d f i l l s  were 
def ined  as : 

A p a r t  of an  es tab l i shment  a t  which waste is placed i n  or on land and 
which is  not a land a p p l i c a t i o n  u n i t ,  a s u r f a c e  impoundment, an  i n j e c t i o n  
w e l l ,  o r  a compost p i l e .  

The Census subdivided l a n d f i l l s  i n t o  t h e  following c l a s s e s :  

0 Municipal waste l a n d f i l l s  p r imar i ly  r ece ive  household r e f u s e  and 
nonhazardous commercial waste. These may a l s o  r e c e i v e  a l imi t ed  
amount of o t h e r  types  of S u b t i t l e  D waste, such as  municipal sewage 
sludge and i n d u s t r i a l  wastes. 

0 I n d u s t r i a l  waste l a n d f i l l s  receive nonhazardous waste from 
f a c t o r i e s ,  p rocess ing  p l a n t s ,  and o t h e r  manufacturing a c t i v i t i e s .  

0 Demolition d e b r i s  l a n d f i l l s  r ece ive  only cone t ruc t ion  o r  demol i t ion  
debr i s .  

0 Other l a n d f i l l s  r e c e i v e  S u b t i t l e  D waste and do no t  f a l l  i n t o  any of 
t h e  above c a t e g o r i e s  ( f o r  example, r ece ive  only municipal sewage 
s ludge) .  

I n  gene ra l ,  t h e  d a t a  q u a l i t y  f o r  municipal waste l a n d f i l l s  was r a t e d  as 
good by t h e  respondents of t h e  Census. I n d u s t r i a l  waste estimates are thought 
t o  be underestimated t o  an  unknown degree because some S t a t e s  do no t  have 
permi t t ing  requirements f o r  o n s i t e  i n d u s t r i a l  waste l a n d f i l l s .  Estimates f o r  
demolit ion d e b r i s  l a n d f i l l s  are be l ieved  t o  f a l l  between t h e  h i g h  q u a l i t y  of 
t he  municipal waste l a n d f i l l s  d a t a  and t h e  lower q u a l i t y  of t h e  i n d u s t r i a l  
waste estimates. 

L a n d f i l l  Numbers, Ownership, Acreage, Waste Volumes, and Capacity S t a t u s  

Census r e s u l t s  i n d i c a t e  t h a t  i n  1984 t h e r e  were 16,416 a c t i v e  S u b t i t l e  D 
l a n d f i l l s  loca ted  a t  15 ,719-es tab l i shments  a c r o s s  t h e  United S t a t e s .  More 
than  h a l f  of t h e  l a n d f i l l s  i d e n t i f i e d  were municipal l a n d f i l l s .  Figure 4-2 
po r t r ays  t h e  number and r e l a t i v e  sha re  of t h e  t o t a l  f o r  each of t h e  fou r  types  
-- of l a n d f i l l s .  The d i s t r i b u t i o n  among S t a t e s  and T e r r i t o r i e s  i s  shown i n  
Figure 4-3. West Vi rg in i a  r epor t ed  t h e  l a r g e s t  number of S u b t i t l e  0 l a n d f i l l s  
(1,2091, followed by Pennsylvania (1,2041, Texas (1,2011, Wisconsin (1 ,0331,  
Alabama (8001, Alaska (7401, and C a l i f o r n i a  (720). 
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Other 
1,030. 

(6%) 

MI Jnicipal W 
9,284* 

( 5 7 % )  

Debris 

stria1 W 
3,511 

(21%) 

TOTAL LANDFILLS 46,416 

'aste 

*No est imates  of industrial  waste l a n d f i l l s  were obtained for MA or MT; and 
no estimates of demolition debris  l a n d f i l l s  were obtained for OH. 

-- 
Figure 4-2. Number of S u b t i t l e  D l a n d f i l l s ,  by t y p e . [ i ]  
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Figure 4 - 3 .  Number of Subt i t le  D l a n d f i l l s  by State.  [ l ]  



I 

Ownership d a t a  were repor ted  f o r  15,578 (94.9 percent )  of t h e  S u b t i t l e  D 
l a n d f i l l s .  J u s t  over h a l f  of  t h e s e  l a n d f i l l s  are owned by l o c a l  governments. 
Table 4-2 d e p i c t s  ownership counts  and percentages f o r  each type  of l a n d f i l l ,  
p l u s  t o t a l s  f o r  a l l  l a n d f i l l s .  

Information on l a n d f i l l  acreage was suppl ied  f o r  13,143 (80.1 pe rcen t )  of 
t h e  t o t a l  S u b t i t l e  Ii l a n d f i l l s .  As shown i n  Table  4-3, more t h a n  h a l f  of  a l l  
l a n d f i l l s  were less than  10  acres, and about 95 percent  were 100 acres o r  less. 

Waste q u a n t i t i e s  were repor t ed  f o r  13,818 (84.2 percent )  of t h e  
l a n d f i l l s .  Some q u a n t i t i e s  were repor ted  i n  terms of volume (cubic  yards  per  
year) and o t h e r s  were repor t ed  i n  terms of  weight ( t o n s  per  day). 
ind ica ted  i n  Table 4-4, about  t h ree -qua r t e r s  o f  a l l  S u b t i t l e  1) l a n d f i l l s  were 
repor ted  t o  r ece ive  less than 30,000 cubic  yards  of  waste ( o r  less than 
30 tons/day)  dur ing  1984. 

As 

Information r e l a t e d  t o  c a p a c i t y  s t a t u s  i s  a v a i l a b l e  only  f o r  municipal 
The Census1 repor ted  many S t a t e s  have municipal l a n d f i l l s  

A few S t a t e s  and Territories r epor t ed  t h a t  they  had no l a n d f i l l  
New r i tes  f o r  l a n d f i l l s  were s a i d  t o  be  d i f f i c u l t  t o  

waste l a n d f i l l s .  
t h a t  were e i t h e r  reaching capac i ty ,  a t  capac i ty ,  o r  beyond capac i ty  a t  t h e  
p re seo t  t i m e .  
c apac i ty  problems. 
ob ta in ,  h igh ly  opposed by t h e  pub l i c ,  and c o s t l y .  
i n c i n e r a t o r s  and r e source  recovery p l a n t s  r ep resen t  promising f u t u r e  
a l t e r n a t i v e s  t o  l a n d f i l l s ,  bu t  were no t  v i a b l e  a l t e r n a t i v e s  f o r  so lv ing  
immediate capac i ty  problems. 
ava i l ab le .  Appendix C con ta ins  s p e c i f i c  S t a t e  and T e r r i t o r y  responses  t o  t h e  
census ques t ion  on capac i ty  s t a t u s .  

Some S t a t e s  repor ted  t h a t  

S p e c i f i c  c a p a c i t y  d a t a  ( i . e . ,  volumes) are n o t  

The fol lowing approximate numbers of  new l a n d f i l l  and l a n d f i l l  expansion 
approvals  by t h e  S t a t e s  were repor t ed  from ano the r  s tudy2:  559 l a n d f i l l s  
and 139 expansions i n  1981, 524 l a n d f i l l s  and 151 expansions i n  1982, and 
416 l a n d f i l l s  and 141 expansions i n  1983. 
have remained r e l a t i v e l y  cons t an t  over  t h i s  per iod ,  bu t  approvals  f o r  new 
l a n d f i l l s  have dropped almost 25 percent  over  t h e  same 3-year t i m e  period. 

The number of  expansion approvals  

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

The major types  of wastes t h a t  can  be found i n  S u b t i t l e  D l a n d f i l l s  are 
municipal and i n d u s t r i a l .  Other t ypes  inc lude  a g r i c u l t u r a l ,  municipal  s ludge ,  
demolit  ion d e b r i s ,  i n c i n e r a t o r  ash,  household hazardous wastes, and small 
q u a n t i t y  gene ra to r  hazardous wastes. Most o f  t h e s e  wastes are s o l i d ,  a l though 
municipal and i n d u s t r i a l  s ludges  are no t  uncommon. Sec t ion  3 p resen t s  
a v a i l a b l e  d a t a  on t h e  phys ica l  and chemical c h a r a c t e r i s t i c s  o f  wastes i n  each 
of t h e s e  ca t egor i e s .  

Table 4-4 p re sen t s  d a t a  on t h e  amount o f  waste disposed i n  t h e  d i f f e r e n t  
types  o f  l a n d f i l l s  and i n d i c a t e s  t h a t  most l a n d f i l l s  (72.3 percent )  r ece ive  
less than 30 ton/day (30,000 cy /y r>  of waste. T a b l e  4-5 p re sen t s  d a t a  from a 
Phase I r e p o r t  on i n d u s t r i a l  nonhazardous wastes. The t a b l e  p r e s e n t s  
e s t ima tes  of i n d u s t r i a l  nonhazardous waste d i s p o s a l  i n  o n s i t e  l a n d f i l l s  f o r  
s e l e c t e d  i n d u s t r i e s .  L imi ta t ions  of  t h e  i n d u s t r i a l  nonhazardous waste 
d i sposa l  s tudy are d iscussed  i n  Sec t ions  2 and 3. 
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TABLE 4-2. NUMBER OF SUBTITLE 1) LANDFILLS BY OWNERSHIP CATEGORY [ l ]  

Owned Owned Owned by 
by S t a t e  by l o c a l  Federal  P r  i- 

TY Pe Rate ment men t men t owned Other Total  
Land f i 11 Response govern- govern- govern- v a t e l y  

Munic i pa 1 9 6% 126 
waste (1.4%) 

Inhus t r i  a 1  9 7% 1 7  
waste (0.5%) 

Demo 1 it  ion 91% 33 
d e b r i s  on ly  (1.4%) 

Other 93% 89 
(9.3%) 

6,908 
(77.9%) 

74 
(2 .2%)  

1,190 
(SO. 5% 1 

20 3 
(21.3%) 

348 
(3.9%) 

126 
(3.7%) 

82 
(3.5%) 

60 
(6.3%) 

1,482 
(16.7%) 

3,177 
(93.6%) 

1,050 
(44.6%) 

603 
(6 3.1% 1 

8 8,872 
(0.1%) ( l O O . O X )  

2 3 , 3 9 6  
(0.1%) (100.1%) 

0 2,355 
( 100.0% 1 

0 955 
( 100.0% 1 

Tota l  95% 265 8,375 616 6,312 10  15,578 
(1.7%) (53.8%) (4.0%) ( 4 0 . 5 % )  (0.1%) (100.1%) 
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TABLE 4-3. SUBTITLE D LANDFILLS BY ACREAGE CATKGOKY [l) 

L e s s  than 
Landf i 11 Reap on8 e 10 10 - 100 More than 

t y p e  Rate acres  acres  100 acres  To ta 1 

Munic i pal 7 5% 2 , 944 
waste ( 4 2 . 3 % )  

Indust r i a l  88% 2,182 
was t B  (70 .7%)  

Demo 1 it ion 84% 1,327 
d e b r i s  only (60 .6%)  

0 ther 8 8% 831 
( 9 2 . 1 % )  

3,572 
(51.3%) 

834 
(27 .0%)  

797 
(36.4%) 

70 
( 7 . 8 X )  

449 
( 6 . 4 % )  

72 
( 2 . 3 % )  

64 
( 2 . 9 % )  

1 
(1.1%) 

6,965 
( 100 .ox 1 

3,088 
( 100. ox 1 

2,188 
( 99.9% ) 

902 
( 100. ox 1 

Total  8 0% 7 ,284  5,273 586 13,143 
( 55.4% 1 (40.1% 1 (4.5X1 ( 100. ox 1 
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TABLE 4-4.  SUBTITLE D LANDFILLS BY AMOUNT OF WASTE 111 

Received 
Received 30,000 - Received 
less than 600,000 more than 
30,000 cubic 600,000 
cubic yards yards i n  cubic yards 
i n  1984 1984 (30- i n  1984 

Land f i 11 Response ( 3 0  tons 500 tons (500 tons 
type Rate per day) p e r  day) per  day) To ta  1 

M un i c  i pa 1 8 5% 5 ,309  2 , 2 1 1  408 7 , 9 2 8  
wapte ( 67.0% 1 ( 2 7 . 9 % )  (5.1%) (100. ox 

Tndust r i a l  82% 2,289 5 23 72 2 , 8 8 4  
waste ( 79.4% 1 (18.1%) ( 2 . 5 % )  ( 100. ox 1 

Demo1 i t ion 8 3% 1 , 6 0 8  468 78 2 ,154 
d e b r i s  only ( 7 4 . 7 % )  (21.7W) (3 .6%) ( 1 00. ox 1 

0 ther 8 3% 790 51 11  852 
( 9 2 . 7 % )  ( 6 . 0 % )  (1.3%) (100,oX 

Total 8 4 X  9 ,996 3 , 2 5 3  569 13 ,818 
( 7 2 . 3 % )  ( 23.5% ( 4 . 1 % )  (99 .YX)  

-. -- P 
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TABLE 4-5. INDUSTRIAL DISPOSAL OF NONHAZARDOUS WASTES AT ONSITE LANDFILLS 13) 
(Quantities of Nonhazardous Wastes Managed in Dry Tons Per Yearla 

Indust ryb Onsite landfill 

Fertilizer and other agricultural chemicals 
(SIC 2873-2879) 

207,050 

Industrial organic chemicals (SIC 2829) 1,838,970 

Leather and leather-products (SIC 31) 

Pulp and paper industry (SIC 26) 

1,323 

6,573,436 

Plastics and resins manufacturing (SIC 2821) 417,296 

Primary iron and steel manufacturing and 
ferrous foundries (SIC 3312-3321) 

Primary nonferrous metals manufacturing and 
nonferrous foundries (SIC 3330-3399) 

16,055,708 

257,875 

Total 25,351,658 

NA = Data not available. 

aFrom Table 3-6. 

bInclude only industries for which there are estimated quantities of wastes 
being managed in onsite landfills. 
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4.2.2 LANDFILL LEACHATE AND GAS CHARACTERISTICS 

T h i s  subsec t ion  addresses  t h e  byproducts o f  l a n d f i l l s ,  namely l eacha te  
and gas. The d a t a  presented are f o r  municipal l a n d f i l l s  on ly ;  information f o r  
o t h e r  l a n d f i l l  t y p e s  was unavai lab le .  

Leachate-- 

inherent  i n  t h e  r e f u s e  mass and l a n d f i l l  l o c a t i o n ,  and those  c r e a t e d  by 
engineers  and s i t e  opera tors .  

Leachate composition i s  a func t ion  of  numerous f a c t o r s  inc luding  those  

Tab le  4-6 i l l u s t r a t e s  concen t r a t ion  ranges of  municipal l eacha te  chemical 
composition. Prom t h i s  t a b l e  (and t h e  r e fe rences  i n d i c a t e d ) ,  t h e  fol lowing 
observa t ions  can be  made: l e a c h a t e  i s  h igh ly  v a r i a b l e  wi th  r e s p e c t  t o  
corist i t u e n t  concen t r a t ion ;  l eacha te  is gene ra l ly  high i n  t o t a l  o rganic  carbon 
and t o t a l  s o l i d s  (from t h e  h igh  TOC r e s u l t s ) ;  and l eacha te  tends  t o  be 
a c i d i c .  
o rganic  c o n s t i t u e n t s .  In  gene ra l ,  t h i s  t a b l e  h i g h l i g h t s  t h e  wide v a r i a b i l i t y  
both i n  t h e  c o n s t i t u e n t s  i d e n t i f i e d  and t h e i r  concen t r a t ion  ranges.  No 
information w a s  a v a i l a b l e  on l e a c h a t e  gene ra t ion  and migra t ion  volumes from 
any o t h e r  l a n d f i l l  type.  

Table  4-7 shows t h e  pre l iminary  types  and concen t r a t ion  ranges of 

Gas-- 

of organic  matter. This  process  proceeds through s t a g e s  c o n t r o l l e d  by l o c a l  
s i t e  cond i t ions  which a f f e c t  t h e  b a c t e r i a l  popula t ion  such as :  pH, 
temperature ,  mois ture ,  and oxygen con ten t  (bo th  gaseous and chemical ly  
a v a i l a b l e ) .  Within a l a n d f i l l ,  methane i s  produced a f t e r  t h e  gas  i n  t h e  voids  
changes from aerobic  t o  anaerobic  and t h e  chemical ly  a v a i l a b l e  oxygen i n  t h e  
r e f u s e  i s  consumed. The type of organisms, rate of  r eac t ion ,  and completeness 
of  t h e  r e a c t i o n  are c o n t r o l l e d  by t h e  a v a i l a b i l i t y  of oxygen and t h e  process  
temperature range. 

Municipal l a n d f i l l  gas  product ion occurs  through b a c t e r i a l  decomposition 

Municipal l a n d f i l l  gas  u s u a l l y  c o n s i s t s  of  about  50 pe rcen t  methane and 
40 t o  50 percent  carbon d ioxide ,  p l u s  0.5 t o  1 percent  of hydrogen, oxygen, 
n i t rogen ,  and o t h e r  t r a c e  gases .8  
t h i s  s ta tement .  Trace gases  are desc r ibed  i n  Table  4-9. Only one compound 
(v iny l  c h l o r i d e )  has  a median concen t r a t ion  which exceeds OSHA l i m i t s .  Other 
compounds whose concen t r a t ion  range has  exceeded t h e s e  l e v e l s  i n  some samples 
a r e  benzene, t e t r ach lo roe thy lene ,  t o luene ,  v iny l  c h l o r i d e ,  and xylene.  No 
information w a s  found f o r  o t h e r  l a n d f i l l  t y p e s .  

Table 4-11 presen t s  d a t a  which support  

T o t a l  gas product ion r a t i o s  have ranged from 0.003 t o  0.43 m3/kg of  
r e  fuse. l4 
c e h s e ,  and 0.005 t o  0.10 m3/kg o f  r e f u s e ,  r e spec t ive ly .  
a v a i l a b l e  on t h e  gas  volumes r e l eased .  

Other  s t u d i e s 7 s I 4  r e p o r t  va lues  from 0.022 t o  2 . 5  m3/kg of 
No information was 

4.2.3 LANDFILL DESIGN AND OPERATION 
-- 

The fol lowing d i scuss ion  of  des ign  and ope ra t ing  c h a r a c t e r i s t i c s  of 
S u b t i t l e  D l a n d f i l l s  p re sen t s  s t a t i s t i c s  under t h e  t o p i c s  of  l a n d f i l l  des ign ,  
l a n d f i l l  ope ra t ion  and maintenance, and environmental  monitor ing.  
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TABLE 4-6 .  RANGE OF CONSTITUENT CONCENTRATIONS IN LEACHATE 
FROM MUNICIPAL WASTE LANDFILLS (From Ref 6 unless  noted) 
(in mg/L unless noted)  

- 
Concentration Concentration 

Constituent range Constituent range 

COD 50-90,000 Hardneaa 
(as CaC03) 

0.1-36,000 

0.1-150 BOD 5-75 , 000 Total P 

Total Organic 50-45,000 Organic P 
Carbon (TOC) 

0.4-100 

Total solids (TS) 1-75,000 Nitrate nitrogen 0.1-45 

TDS 725-55.000 Phoaphate (inorganic) 0.4-150 

Total Suopended 10-45,000 Ammonia nitrogen (NH3-N) 0.1-2,000 
Solida (TSS) 

Volatile Suspended 20-750 Organic N 
Solids (VSS) 

0.1-1,000 

Total Volatile 90-50,000 Total Kjeldahl Nitrogen 7-1.970 
Solids (Tvs) “)b 

Fixed Solido (PSI 800-50,000 Acidity 2,700-6,000 

AlkalinityC 0.1-20,350 Turbidity (Jackson units) 30-450 
(as C,CO3) 

Total colif omh 0-105 Clb 
(CFU/lOO mL) 

30-5,000 

I$ .c 200-5.500 pA (dimenaided 3.5-8.5 

Z& 0.6-220 Nab 20-7,600 

Sulf at ea 25-500 cua 0.1-9 

Nib 0.2-79 Pbb 0.001-1.44 

3-15,600 

0.6-41 35-2,300 

Fecal col i f  o m b  0-105 
(cm/1,000 mL) 

0-0.375 

Specific conduct- 960-16,300 
anccC (mhK/cm) 

bC 0-0.16 

Ammonium nitrogenC 0-1,106 SeC 0-2.7 
(NU&-N) 

Crb 0.02-18 

aRefercnce 14. 

bfereuce 7. 

CRef erence 10. 

-_ 
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TABLE 4-7. PRELIMINARY DATA ON CONCENTRATIONS OF ORGANIC CONSTITUENTS 
I N  LEACHATE FROM MUNICIPAL WASTE LANDFILLS ( u n i t s  in ppbIa 

CEIIICi.ILII-LIII*II.-----~---U 

CONSTITUENT HINIHUH HAXIHUM MEDIAN . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  
Ace tone 
Benzene 
Bromomethane 
1 -Butanol 
Carbon tetrachloride 
Chlorobenzene 
Chloroethane 
bis (2-Chloroethoxy) methane 
Chloroform 
Chloromethane 
Delta BHC 
Dibromomethane 
1.4-Dichlorobenzene 
Dichlorodifluoromethane 
1,l-Dichloroethane 
1,2-Dichloroethane 
cis  1,2-Dichloroethenc 
trans 1,2-Dichloroethenc 
Dichloromethane 
1,2-Dichloropropane 
Diethyl phthalate 
Dimethyl phthalate 
Di-n-butyl phthalate 
Endrin 
Ethyl acetate 
Ethyl Benzene 
his (2-Ethylhexyl) phthalate 
Isophorene . 
Methyl ethyl ketone 
Methyl isobutyl ketone 
Naphthalene 
Nitrobenzene 
4-Nitrophenol 
Pentachlorophenol 
Phenol 
2-Propanol 
1,1,2.2-Tetrachloroethane 
Tetrachloroethene 
Tetrahydrofuran 
Toluene 
Toxaphene 
l,l,l-Trichloroethane 
1,1,2-Trichloroethane 
Trichloroethene 
Trichlorofluoromethane 
Vinyl chloride 
m-Xylene 
p-Xylene + o-Xylene 

140 
2 
10 
50 
2 
2 
5 
2 
2 

10 
0 
5 
2 
10 

2 
0 
4 
4 
2 
2 
2 
4 
4 
0 
5 
5 
6 
10 

110 
10 
4 
2 

17 
3 

10 
94 

7 
2 
5 
2 
0 
0 
2 
1 
4 
0 
21 
I f  

11,000 
410 
170 
360 
398 
237 
170 
10 

1,300 
170 

5 
25 
20 

369 
6,300 

11,000 
190 

1,300 
3,300 

100 
45 
55 
12 
1 

50 
580 
110 
85 

28,000 
660 

19 
40 
40 
25 

28,800 
10,000 

210 
100 
260 

1,600 
5 

2,400 
500 

43 
100 
100 

79 
50 

7,500 
17 
55 
220 

10 
10 

7.5 
10 
10 
55 
0 

i o  
7 . 7  

95 
65.5 

7.5 
97 
10 
230 
10 

31.5 
15 
10 

0.1 
42 
38 
22 
10 

8,300 
270 

15 
25 

3 
257 

6,900 
20 
40 
18 

166 
1 

10 
10 

3.5 
12.5 

10 
26 
18 

a 

aThe table was provided by U.S. EPA, Office of Waste, Economic Analysis, 
Branch. 
by OSW1*; data from landfill leachate sampling studies perfonned by 
Wisconsin and Minnesota; and data from NPDES discharge permits for leachates 
from landfills i n  New Jersey. 
on a relatively small number of facilities. 

It includes data from 15 municipal landfill case studies performed -- 

These studies provided reliable data, albeit 
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TABLE 4-8. TYPICAL COMPOSITION OF GAS FROM MUNICIPAL WASTE LANDFILLS [ a ]  
I) a 

Component percentage (dry volume bas is )  ................................................... 
Study 1 Study 2 Study 3 Study 4 

Methane 44.0 47.5 50.0 53.4 

Carbon dioxide 34.2 47.0 35.0 34.3 

Nitrogen 20.8 3.7 13.0 6.2 

Oxygen 1.0 0.8 1.7 0.05 

Paraffin hydrocarbons - 0 .1  - 0.17 

Aromatic and c y c l i c  
hydrocarbons 

- - 0.2 

Hydrogen 0 .1  0 .3  0.005 

Hydrogen su l f ide  0.4-0.9 0.01 - 0.005 

Carbon monoxide - 0 .1  - 0.005 

- - Trace compoundsa - 0 . 5  

aIncludes sulfur dioxide,  benzene, toluene, methylene chloride, perchlor- 
ethylene, and carbonyl su l f ide  i n  Concentrations 550 ppm. 
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TABLE 4-9. TYPICAL TRACE CONS'PL'I'UENTS I N  LANDFLLL GAS ( 9 1  

Benzene 13 21 0 - 12 0.3 3.0 lo 

Ethylbenzene 11 14 0 - 91 1.5 24 100 

tieptane 4 6 0 - 11 0.45 5.2 500 

Hexane a 9 0 - 31 0.8 11 500 

--- Isopentane 5 7 0.05 - 4.5 2.0 1.5 

Methylcyclohexane 6 7 0.017 - 19 3.6, 8.8 500 

e- -  Methylcyclopentane 6 7 0 - 12 2.8 4.4 

Methylene Chloride 10 17 0 - 118 0.83 30 500 

Nonane 6 8 0 - 26 0.54 8.2 400 

Tetrachloroethylene 13 19 0-186 0.03 14 100 

Toluene 16 26 0 - 357 6.8 82 100 

350 1.1.1-Trichloroethane 11 18 0 - 2.4 0.03 0.6 . 

Y 

-- - 
Trichloroethylene 12 19 0 - 44 0.12 10 100 

Vinyl Chloride 10 16 0 - 10 2.2 3.7 1 

Xylene 5 6 0 - 111 0.1 40 100 

in-Xy lene 4 9 1.7 - 76 4.1 28 100 

o -Xylene 7 9 0 - 19 1.8 7.7 100 

- 

Notes: PEL - Permissible Exposure Lave1 pramxibed by OSHA for workplaca exposure 
OSHA has proposed revising the PEL for benten8 to 1 Vppm 
--- - No PEL set 

- =  Exceeds OSHA limit (PEL) 
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Land f i 11 Des ign 

This subsec t ion  o u t l i n e s  t h e  major environmental  p r o t e c t i o n  elements i n  
l a n d f i l l  des ign  and p r e s e n t s  a v a i l a b l e  s t a t i s t i c s  on t h e  frequency of t h e i r  
use. These elements  are l i n e r s ,  l e a c h a t e  co l lec t ion / removal  systems, 
runon/runoff c o n t r o l s ,  methane gas  con t ro l s / r ecove ry  systems,  cover and 
c l o s u r e  C h a r a c t e r i s t i c s  and l o c a t i o n  f a c t o r s .  

Liners-- 

l a n d f i l l  i n t o  t h e  ground water. Liner  t ypes  inc lude  s o i l  and s y n t h e t i c .  S o i l  
l i n e r s  are t y p i c a l l y  compacted c lays .  Syn the t i c  l i n e r s  i nc lude  a v a r i e t y  of 
low pe rmeab i 1 it y mat e r i a 1 s . 

The purpose of  a l i n e r  i s  t o  prevent  migra t ion  of  p o l l u t a n t s  from t h e  

Table 4-10 p resen t s  S u b t i t l e  D Census d a t a  on l a n d f i l l  l i n e r  s t a t u s .  
This  t a b l e  shows t h a t  few of  t h e  a c t i v e  l a n d f i l l s  i n  any ca tegory  employ 
l i n e r s .  About 1 percent  of a l l  l a n d f i l l s  u se  s y n t h e t i c  l i n e r s  and about  
11 percent  use n a t u r a l  l i n e r s .  
l a q d f i l l  type  t o  employ both  types  o f  l i n e r s .  

Municipal l a n d f i l l s  tend t o  b e  t h e  predominant 

S o i l  l iners--In-place s o i l s  are used t o  t h e  maximum e x t e n t  p o s s i b l e  as  
l i n e r  ma te r i a l  t o  save t h e  c o s t s  of  purchasing and haul ing  s o i l s  t o  t h e  s i te .  
I f  app ropr i a t e  c layey s o i l  does not  e x i s t ,  or e x i s t s  only on a p a r t  of t h e  
s i t e  or a t  c e r t a i n  depths ,  imported c l a y s  o r  chemical a d d i t i o n s  are used. 
Many types  of  c l a y s  or mixes o f  c l a y s  (montmor i l lon i te ,  k a o l i n i t e ,  i l l i t e ,  
ben ton i t e )  are used,  a s  w e l l  as a r t i f i c i a l  s o i l  amendments. With proper  
q u a l i t y  c o n t r o l  and cons t ruc t ion  techniques,  c l a y  l i n e r s  can achieve  
penneab i l i t  ies of approximately lo-' cm/sec .4 

Synthe t ic  liners--These types  o f  l i n e r s  are used when s o i l  permeabi l i ty  
is not  adequate  or economically a t t a i n a b l e  t o  prevent  p o l l u t a n t  migra t ion ,  o r  
when requi red  by r egu la t ions .  
cement compositions,  s o i l  s e a l a n t s ,  sprayed l i q u i d  rubbers ,  and s y n t h e t i c  
polymeric (or f l e x i b l e )  membranes. Syn the t i c  polymeric and a s p h a l t i c  
m a t e r i a l s  are t h e  most common membrane l i n e r s  used f o r   landfill^.^ Using 
t h e  b e s t  p re sen t  c o n s t r u c t i o n  and placement technologies ,  pe r rueab i l i t i e s  on 
t h e  o rde r  of 10'lo cm/sec can  b e  a ~ h i e v e d . ~  
l eacha te  can damage membrane l i n e r s .  Damaging c h a r a c t e r i s t i c s  i nc lude  high or 
low pH, o i l y  waste, exchangeable ions ,  and organic  compounds. 

These l i n e r s  i nc lude  a s p h a l t  and po r t l and  

Cer t a in  l a n d f i l l  waste and 

Leachate Cont ro ls  /Recovery Systems-- 

and t rea tment  o f  leacha te .  
These sys t ems  r e f e r  t o  t h e  c o n t r o l  and c o l l e c t i o n ,  composition c o n t r o l ,  

Control  and col lect ion--Control  and c o l l e c t i o n  techniques have been w e l l  
e s t a b l i s h e d  and inc lude  d r a i n s ,  w e l l s ,  l i n e r s ,  s l u r r y  t r enches ,  cut-off walls,  
grading (runon),  and su r face  s e a l i n g .  No d a t a  were a v a i l a b l e  on numbers of  
techniques being used. 
l a n d f i l l s  have l e a c h a t e  c o l l e c t i o n  systems o f  some type. Municipal l a n d f i l l s  
employ t h e s e  systems more f r e q u e n t l y  t h a n  o t h e r  l a n d f i l l s .  

Table 4-10 i n d i c a t e s  t h a t  about 4 percent  o f  a l l  
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TABLE 4-10. NUMBERS OF SUBTITLE D LANDFILLS U S I N G  VARIOUS 
T Y P E S  OF RELEASE PREVENTION METHODS [I] 

Management 
met hod 

Demolition 
Municipal Industrial debris 

waste waste only Other Total 

Synthetic liners 

Natural liners 
(e.g. ,  clay), 
inc laud ing s lur ry 
walls 

Leachate collection 
systems 

Runonjrunoff 
controls 

Methane controls 
(vents, recovery) 

Leachate treatment 
(except leachate 
recirculation) 

Leachate 
recirculation 

Restrictions on 
receipt of liquid 
wastes (e.g., bulk 
liquid restrict ions) 

71 
(0.8%) 

1,353 
( 14.6%) 

481 
(5.2%) 

4,240 
(45.7%) 

1,539 
( 16.6%) 

245 
(2.6%) 

205 
(2.2%) 

4,436 
(47.8%) 

45 
(1.3%) 

392 
(11.240 

112 
(3.2%) 

1,150 
(32.8%) 

98 
(2.8%) 

69 
(2.0%) 

27 
(0.8%) 

1,200 
(34.2%) 

1 
(<0.1%) 

117 
(4.5%) 

3 
(0.1%) 

685 
( 2 6.4% 1 

107 
(4.1%) 

(< 0.1%) 
1 

0 

818 
(31.6%) 

2 
(0.2%) 

5 
(0.5%) 

6 
( 0 . 6 % )  

78 
(7.6%) 

3 
(0.3%) 

2 
(0.2%) 

0 

128 

119 
(0.7%) 

1,867 
(11.4%) 

602 
(3.7%) 

6,153 
(37.5%) 

1,747 
(10.6%) 

317 
(1.9%) 

232 
(1.4%) 

6,582 
(12.4%) (40.1%) 

Total Landfills 9,284- 3,511 2,591 1,030 16,416 
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Composition control--This c o n t r o l  can b e  accomplished through des ign  and 
ope ra t ing  f e a t u r e s ,  and a d d i t i o n  o f  s e l e c t e d  so rben t s  i n t o  t h e  f i l l .  L a n d f i l l  
design and ope ra t ing  f e a t u r e s  which are s i g n i f i c a n t  t o  l e a c h a t e  composition 
are chemical and phys ica l  c h a r a c t e r i s t i c s  of  waste inpu t ,  inc luding  p a r t i c l e  
s i z e  ( shredding)  and d e n s i t y  (compaction and b a l i n g ) ;  rate of  water 
a p p l i c a t i o n ;  l a n d f i l l  depth  o r  l i f t  h e i g h t ;  and l a n d f i l l  temperature  (which 
can be  r egu la t ed  t o  some e x t e n t  through cover  material, r e f u s e  d e n s i t y ,  and 
l i f t  he igh t .  6 

Treatment processes-- leachate  t rea tment  can b e  performed by e x i s t i n g  
wastewater p l a n t s ,  o r  by processes  s p e c i f i c a l l y  designed f o r  l a n d f i l l  
l eacha te .  Avai lable  technologies  inc lude  aerob  ic /anaerob i c  b i o l o g i c a l  
processes ,  and physical /chemical  processes .  T a b l e  4-10 i n d i c a t e s  t h a t  
317 l a n d f i l l s  ( 2  percen t )  u t i l i z e  l e a c h a t e  t rea tment  Municipal l a n d f i l l s  are 
t h e  major u s e r s  of  t hese  processes .  
f o r  any o t h e r  l a n d f i l l  types ,  o r  on t h e  t rea tment  technologies  used 
nationwide. Leachate r e c i r c u l a t i o n  was repor t ed  t o  be used a t  205 municipal. 
waste l a n d f i l l s  (2 .2  pe rcen t ) .  

No d a t a  were found on l e a c h a t e  t rea tment  

Runoia/Runo f f Controls  -- 
runon c o n t r i b u t e s  t o  l eacha te  gene ra t ion  and runoff  could cause harmful 
compounds t o  be  swept ou t  of t h e  l a n d f i l l s .  From Table 4-10, about  37 percen t  
o f  a l l  l a n d f i l l s  employ t h e s e  c o n t r o l s ,  and municipal  l a n d f i l l s  comprise t h e  
l a r g e s t  u se r  ca tegory  . 

Runon/runoff c o n t r o l s  are important  t o  l a n d f i l l  p o l l u t i o n  c o n t r o l  s i n c e  

Methane Gas Controls/Recovery Systems-- 

a t  a l a n d f i l l .  S ince  t h e  gas genera t ion  process  depends on s e v e r a l  
environmental  v a r i a b l e s ,  i t  is  d i f f i c u l t  t o  p r e d i c t  t h e  exac t  product ion r a t e ,  
volume, and composition of  t h e  gas.  Never the less ,  d i f f e r e n t  k inds  o f  
c o l l e c t i o n  systems have been designed,  depending on whether t h e  purpose of 
c o l l e c t  ion is migra t ion  c o n t r o l  and/or  recovery.  This s e c t i o n  p resen t s  an 
overview of t h e  methods o f  gas c o l l e c t i o n ,  process ing ,  and enhancement. 

Many f a c t o r s  determine t h e  f e a s i b i l i t y  of  a methane g a s  recovery system 

Table 4-10 p r e s e n t s  d a t a  on l a n d f i l l s  u s ing  methane c o n t r o l s .  About 
11 percent  of a l l  l a n d f i l l s  employ t h e s e  c o n t r o l s ,  and most of t h e s e  
f a c i l i t i e s  are municipal l a n d f i l l s .  This  r e f l e c t s  t h e  f a c t  t h a t  municipal  
l a n d f i l l s  g e n e r a l l y  produce s i g n i f i c a n t  q u a n t i t i e s  of  methane ( s e e  d i scuss ion  
of l eacha te  and gas  c h a r a c t e r i s t i c s ) ,  whi le  o t h e r  l a n d f i l l s  gene ra l ly  do not .  
The remaining d i scuss ion  on l a n d f i l l  gas  mainly a p p l i e s  t o  municipal waste 
l a n d f i l l  s. 

Collection--A l a n d f i l l  gas  recovery system is designed t o  maximize gas  
recovery without  d i s t u r b i n g  t h e  anaerobic  cond i t ions  w i t h i n  t h e  l a n d f i l l .  
Recovery sys t ems  t y p i c a l l y  inc lude  e x t r a c t i o n  w e l l s  a t  t h e  i n t e r i o r  of t h e  
f i l l ,  a pump, and a c o l l e c t i o n  pipe network. G a s  migra t ion  c o n t r o l  systems 
were o r i g i n a l l y  designed t o  prevent  bu i ldup  and migra t ion  beyond t h e  l a n d f i l l  
bocndary us ing  w e l l s  o r  t r enches  a t  t h e  l a n d f i l l s  e x t e r i o r  t o  vent  t h e  gas .  
Current  t r ends  are t o  t i e  toge the r  t h e  migra t ion  and recovery systems t o  
increase  gas c o l l e c t i o n .  8 
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The l ayou t  of t h e  wells depends on many f a c t o r s ,  inc luding  r e s u l t s  o f  a 
f i e l d  t e s t i n g  program, end use  of t h e  l a n d f i l l  s u r f f c e ,  and t h e  purpose o f  t h e  
c o l l e c t i o n  s y s t e m .  Test ing a t  a l a n d f i l l  w i l l  i n d i c a t e  which a r e a s  of  t h e  
l a n d f i l l  might provide t h e  most gas  o f  good q u a l i t y  f o r  a recovery system. 

Processing--Before t h e  gas  can b e  s o l d  o r  used,  i t  may b e  p u r i f i e d .  
p rocess ing  u n i t  is  used t o  t reat  t h e  gas t o  c e r t a i n  s p e c i f i c a t i o n s ,  depending 

A 

on t h e  grade  des i r ed  (medium o r  h i g h  Btu gas) .  
r e q u i r e s  removal of  p a r t i c u l a t e s  and water. 
r e q u i r e s  removal of p a r t i c u l a t e s ,  water, carbon d ioxide ,  and most trace 
components. Accordin t o  t h e  l i t e r a t u r e ,  t y p i c a l  gas  process ing  rates are 

For medium Btu gas ,  p rocess ing  
For h igh  Btu gas ,  p rocess ing  

from 0.001 t o  0.008 m 9 /kg d r y  r e fuse /yea r .  7 

Enhancement --Land f i  11 g a s  product  ion enhancement involves  a c c e l e r a t i n g  
gas product ion  and inc reas ing  t h e  t o t a l  amount of  gas  produced. I n  gene ra l ,  
enhancement of l a n d f i l l  gas  product ion is p o s s i b l e  through s e v e r a l  techniques:  
(1) mois ture  can be  added and c i r c u l a t e d  through t h e  l a n d f i l l ;  ( 2 )  n u t r i e n t s  
and b a c t e r i a  can be  introduced w i t h  anae rob ica l ly  d iges t ed  sewage sludge; 
( 3 )  t h e  pH can be  ad jus t ed  wi th  a b u f f e r  such as  calcium carbonate  o r  c e r t a i n  
waste products ;  and (4) p a r t i c l e  s i ze  can b e  reduced by shredding t h e  incoming 
refuse.  The t echn ica l  and economic f e a s i b i l i t y  o f  i nc reas ing  gas y i e l d  wi th  
t h e s e  techniques remain t o  b e  determined by la rge-sca le  f i e l d  tests.8 

Cover and Closure Charac t e r i s t i c s - -  

u s e f u l  l i f e  and is a key element i n  s i t e  c losu re .  The purpose of t h e  f i n a l  
cover i s  t o  seal t h e  f i l l  material f o r  environmental  p ro t ec t ion ,  and so t h e  
land can provide some b e n e f i t  ( farming,  r e c r e a t i o n ,  development, e t c .  1. 
Control  of  water i n f i l t r a t i o n ,  which c o n t r i b u t e s  t o  l eacha te  genera t ion ,  i s  
t h e  major focus  o f  l a n d f i l l  cover des ign .  
numbers of  l a n d f i l l  cover  systems being used. 

The f i n a l  cover  i s  i n s t a l l e d  when a l a n d f i l l  has  reached t h e  end of its 

No d a t a  were a v a i l a b l e  on t h e  

Cover systems are gene ra l ly  canpos i t e  systems w i t h  s e v e r a l  l a y e r s  of s o i l  
and s y n t h e t i c  membranes. 
include de te rmina t ion  o f  a l lowable  pe rco la t ion ,  water ba lance  a n a l y s i s ,  soil 
and membrane s e l e c t i o n ,  compaction and placement,  su r f ace  s lope ,  and 
drainage.  
water, bu t  cove r s  can b e  designed t o  permit water f low f o r  g a s  enhancement and 
chemical s t a b i l i z a t i o n .  

The major elements o f  cover des ign  and a n a l y s i s  

The usua l  i n t e n t i o n  of a l a n d f i l l  cover i s  t o  impede t h e  flow of 

Location Factors--  
Topography, hydrogeology, ecology,  and demography of  a of a l a n d f i l l  s i t e  

may in f luence  t h e  p o t e n t i a l  f o r  l eacha te  gene ra t ion  ( through p r e c i p i t a t i o n  and 
waste gene ra t ion )  , t h e  d i l u t i o n  p o t e n t i a l  of  t h e  area surrounding t h e  waste 
s i t e ,  and t h e  p o t e n t i a l  f o r  human o r  environmental  exposure.  
provided geographical  da t a  on municipal waste l a n d f i l l s ,  and t h e  E;PA i s  i n  t h e  
process  o f  eva lua t ing  t h e s e  da t a .  No d a t a  were a v a i l a b l e  f o r  i n d u s t r i a l  o r  
demoli t ion d e b r i s  l a n d f i l l s  concerning l o c a t i o n  c h a r a c t e r i s t i c s  of d i f f e r e n t  
f a c i l i t i e s  o r  numbers o f  l a n d f i l l s  employing l o c a t i o n  f a c t o r s  i n  t h e i r  
designs.  A d i scuss ion  of S t a t e  and T e r r i t o r i a l  l o c a t i o n  requirements  i s  
presented i n  Sec t ion  5. 

The Census1 
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Landf i l l  Operat ion and Maintenance 

The ope ra t ion  and maintenance of a l a n d f i l l  can be viewed as a n  ongoing 
cons t ruc t ion  p r o j e c t .  As with  any cons t ruc t ion  e f f o r t ,  i t  proceeds according 
t o  d e t a i l e d  plans and is accompanied by appropr i a t e  equipment, materials, and 
per sonne 1. Charac teris t ics  addressed i n  t h i s  subsec t i o n  inc lude  : land f ill 
employees, equipment, d a i l y  opera t ions ,  waste r e s t r i c t i o n s ,  emergency 
preparedness and contingency p lans .  Most of t h i s  d i s c u s s i o n  p e r t a i n s  t o  
municipal waste l a n d f i l l s ;  l i t t l e  information is a v a i l a b l e  on any o t h e r  
land f ill type. 

Employees- - 

t h e  opera t ion .  For small si tes ( 50 t o  70 tons  p e r  day) ,  a single fu l l - t ime  
opera tor  may be a b l e  t o  s a t i s f a c t o r i l y  ope ra t e  equipment, record waste 
q u a n t i t i e s ,  and perform a d m i n i s t r a t i v e  and maintenance func t ions .  Larger 
municipal s i tes may r e q u i r e  more pos i t i ons ,  inc luding  one o r  more of t he  
fol lowing:  supe rv i so r ,  equipment ope ra to r ,  check s t a t i o n  a t t e n d a n t  , mechanic, 
and laborer .  As a genera l  r u l e ,  one employee is needed pe r  70  tons  pe r  day of 
waste r e ~ e i v e d . ~  
employees may be  a f f e c t e d  by: 
method ( t r e n c h ,  area, shredding, b a l e f i l l ) ;  s i t e  c h a r a c t e r i s t i c s ;  and 
opera t ing  hours.  
1 and f i 1 1. 

The v a r i e t y  of p o s i t i o n s  a t  municipal l a n d f i l l s  depends on t h e  s i z e  of 

However, requirements are s i t e - s p e c i f i c  and t h e  number of 
s i z e  of l a n d f i l l  (waste rece ived) ;  ope ra t ing  

No d a t a  were a v a i l a b l e  on t h e  number of  employees used per 

Equipment-- 

handl ing;  excavat ing  s o i l  and handl ing  cover s o i l ;  and performing support  
funct ions.  
but d i f f e r e n c e s  e x i s t  t h a t  r e q u i r e  cons idera t ion .  S o l i d  waste is less dense,  
more compressible ,  and more heterogeneous than  e a r t h .  Spreading a given 
volume of  s o l i d  waste r equ i r e s  less energy than  a n  equal  volume of s o i l .  
Support equipment may be requi red  to  perform such t a s k s  as road cons t ruc t ion  
and maintenance, dus t  c o n t r o l ,  f i r e  p ro tec t ion ,  and poss ib ly  a s s i s t a n c e  i n  
waste unloading opera t ions .  

Equipment a t  S u b t i t l e  D l a n d f i l l s  s e rves  t h r e e  b a s i c  func t ions :  waste 

Handling o f  s o l i d  waste a t  8 l a n d f i l l  s i t e  resembles earth-moving, 

Equipment func t ions  and performance s p e c i f i c a t i o n s  vary w i t h  t h e  s i z e  of 
the  l a n d f i l l .  Excepting l a r g e  l a n d f i l l s ,  t h e  same piece  o f  equipment normally 
performs a l l  func t ions .  Addit ional  equipment may be on hand f o r  busy times 
and when o t h e r  equipment i s  out  of  ~ e r v i c e . ~  No d a t a  were a v a i l a b l e  on t h e  
number and types of equipment used p e r  l a n d f i l l .  

Daily Operations-- 

tasks ,  and o t h e r  general  procedures. The two b a s i c  f i l l  methods are t r e n c h  
and area. Trench opera t ions  employ a prepared excavat ion which conf ines  the  
working f ace  between two s i d e  w a l l s .  The area method does no t  u se  ex tens ive  
su r face  prepara t ion ,  t he re fo re ,  t h e  width of the  working f ace  i s  l imi t ed  only 
b y - t h e  s i t e  boundaries.  Some l a n d f i l l s  u s e  a combination of both methods a t  
d i f f e r e n t  l oca t ions  or t i m e s .  Other methods involve t h e  p repa ra t ion  of wastes 
by shredding o r  b a i l i n g ,  bu t  are e s s e n t i a l l y  v a r i a t i o n s  t o  t r e n c h  and area. 

Daily municipal l a n d f i l l  ope ra t ions  inc lude  f i l l  ope ra t ions ,  f i l l - r e l a t e d  
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Procedures  dependent on t h e  l a n d f i l l i n g  method i n c l u d e :  s i t e  
p r e p a r a t i o n ,  t r a f f i c  flow and un load ing ,  and compaction and cove r ing .  Gene ra l  
o p e r a t i o n a l  procedures  a r e  a s  f o l l o w s  : environmental  c o n t r o l  p r a c t i c e s  
( s i l t a t i o n  and e r o s i o n ,  m?ld, d u s t ,  v e c t o r s ,  o d o r s ,  n o i s e ,  a e s t h e t i c s ,  b i r d s ,  
l i t t e r ,  f i r e s ) ;  inclement  weather  p r a c t i c e s ;  h o u r s  o f  o p e r a t i o n ;  and ongoing 
e n g i n e e r i n g  ( s i t e  p r e p a r a t i o n ,  road ma in tenance ,  a s - b u i l t  d r a w i n g s ) .  No dat-. 
were a v a i l a b l e  on any of t h e s e  d a i l y  o p e r a t i n g  c h a r a c t e r i s t i c s  o f  l a n d f i l l s .  

Waste R e s t r i c t i o n s - -  

t h e  i n d i v i d u a l  l a n d f i l l .  Table  4-10 i n d i c a t e s  t h a t  about  41 p e r c e n t  of  a l l  
l i n d f i l l s  employ sane t y p e  of  r e s t r i c t i o n s  on i n p u t  was te s .  Municipal 
I a i i d f i l l s  have t h e s e  r e s t r i c t i o n s  more o f t e n  t h a n  any o t h e r  l a n d f i l l  t y p e s .  

Waste r e s t r i c t i o n s  vary wide ly  w i t h  t h e  d e s i g n  and o p e r a t i o n  c r i t e r i a  of 

Emergency P repa redness  and Contingency Plans-- 
A n t i c i p a t i n g  t h e  o p e r a t i o n a l  problems and a d d r e s s i n g  c o n t i n g e n c i e s  i n  t h e  

o p e r a t i o n  p l a n  may reduce r i s k s  t o  human h e a l t h  and t h e  environment .  Some of 
t h e  major p o t e n t i a l  problems a t  m u n i c i p a l  l a n d f i l l s  i n c l u d e  f i r e s ,  inclement  
wea the r ,  and equipment and p e r s o n n e l  s h o r t a g e s .  

There a r e  many p o t e n t i a l  s o u r c e s  of  f i r e s  a t  l a n d f i l l s  i n c l u d i n g :  
r e c e i p t  of h o t  wastes such as  i n c i n e r a t o r  a s h ,  s p a r k s  from v e h i c l e s  i g n i t i n g  
flammable w a s t e s ,  and vandal ism.  Many f a c i l i t i e s  employ t i g h t  s e c u r i t y  t o  
s p o t  h o t  o r  h i g h l y  flammable wastes and d i r e c t  them t o  s p e c i f i c  areas t o  b e  
wet down o r  smothered w i t h  s o i l  or water. When f i r e s  do o c c u r  t h e y  are 
u s u a l l y  dug o u t  and smothered w i t h  s o i l  a n d / o r  w a t e r l o r  smothered by p l a c i n g  
damp s o i l  on t h e  s u r f a c e  o f  t h e  f i l l .  S e v e r a l  p a r t i c u l a r l y  l a r g e  f a c i l i t i e s  
have a f i r e  department  o n s i t e .  

Out of  s e r v i c e  equipment i s  common a t  l a n d f i l l s  due t o  h i g h  usage.  
Contingency p l a n s  may i n c l u d e  well documented p rocedures  f o r  r e p a i r s ,  e i t h e r  
w i t h  o n s i t e  mechanics o r  by o u t s i d e  means, hav ing  redundant  equipment a t  t h e  
f i l l ,  o r  borrowing o r  l e a s i n g  from a l l i e d  a g e n c i e s  ( 1 . e . )  p u b l i c  works, 
c o n t r a c t o r s ,  e t c .  1. 

A d d i t i o n a l  p e r s o n n e l  may b e  r e q u i r e d  f o r  s e a s o n a l  o r  o t h e r  peak was te  
r e c e i v i n g  t imes,  o r  t o  t e m p o r a r i l y  r e p l a c e  s i c k  o r  i n j u r e d  workers.  Employees 
may b e  t r a i n e d  t o  perform m u l t i p l e  t a s k s ,  and p rocedures  f o r  l a b o r  o v e r h i r e s  
can be  o u t l i n e d  i n  advance and i n i t i a t e d  q u i c k l y  when needs a r i s e .  

No d a t a  were a v a i l a b l e  c o n c e r n i n g  t h e  u s e  and e l emen t s  o f  emergency 
p repa redness  and con t ingency  p l a n s .  

Environmental  Monitor ing a t  L a n d f i l l s  

L a n d f i l l  mon i to r ing  i s  used t o  measure changes i n  t h e  environment t h a t  
occu r  as a r e s u l t  o f  d i s p o s a l .  Environmental  m o n i t o r i n g  d e s i g n  may va ry  
depending on l a n d f i l l  d e s i g n ,  o p e r a t i o n  and maintenance c h a r a c t e r i s t i c s ,  
w a s t e s  r e c e i v e d ,  and l o c a t i o n .  Moni to r ing  f o r  any g iven  l a n d f i l l  may measure 
ground and s u r f a c e  w a t e r ,  and a i r  and methane. Monitor ing o f  t h e s e  media  and 
s p e c i f i c  t e s t  pa rame te r s  i s  d i s c u s s e d  below. 
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Table 4-11 p resen t s  d a t a  on t h e  number of act i .ve l a n d f i l l s  wi th  

monitor ing systems. 
a i r  is  t h e  least .  No d a t a  are a v a i l a b l e  beyond numbers of  f a c i l i t i e s  
monitor ing d i f f e r e n t  media. 

Ground water is  t h e  most f r equen t ly  monitored medium, and 

Ground Water SystemslParameters-- 

monitor ground water. 
perform t h i s  monitoring. 
r e spec t  t o  dev ices  and loca t ions .  

Census d a t a l  repor ted  i n  Table 4-11 show 3,314 l a n d f i l l s  (19 pe rcen t )  
Municipal l a n d f i l l s  are t h e  major f a c i l i t i e s  which 

Ground water monitoring w i l l  be d i scussed  wi th  

Devices--Monitoring equipment may b e  c l a s s i f i e d  as: wells w i t h  t h e  
capac i ty  t o  sample a t  a s i n g l e  depth  ( s i n g l e  screened w e l l s ) ,  multi-sampling 
w e l l s  f o r  sampling a t  d i f f e r e n t  dep ths  (multi-probe wells o r  w e l l  c l u s t e r s ) ,  
and piezometers which are designed to  o b t a i n  samples u t i l i z i n g  a i r l i f t  methods 
( a i r l i f t  samplers).  No d a t a  are a v a i l a b l e  on t h e  number of f a c i l i t i e s  us ing  
d i f f e r e n t  devices .  

. Locations--Ground water monitor ing sys t ems  are very s i t e - s p e c i f i c .  
L a n d f i l l  s i z e  and s i t e  hydrogeology are f a c t o r s  which d i c t a t e  t h e  a c t u a l  
number of i n s t a l l e d  w e l l s .  The spacing and dep ths  o f  monitor ing wells depend 
on t h e  p a r t i c u l a r  p a t t e r n  of  ground water flow, making it  extremely d i f f i c u l t  
t o  s p e c i f y  aggrega te  s t a t i s t i c s  f o r  t h i s  area.  During Phase I1 of  t h e  
S u b t i t l e  D s tudy ,  EPA w i l l  be  examining l a n d f i l l  case  s t u d i e s  t o  e v a l u a t e  t h e  
adequacy of ground water monitor ing systems now i n  p lace  a t  S u b t i t l e  D 
f a c i l i t i e s .  

Surface Water Systems/Parameters-- 

monitor ing network. The proximity o f  a s o l i d  waste l a n d f i l l  t o  su r face  water 
and l o c a l  dra inage  p a t t e r n s  may determine whether su r face  water monitoring i s  
necessary.  
samples are u s u a l l y  c o n s i s t e n t  wi th  those  f o r  ground water t e s t i n g .  

Sur face  water monitoring i s  o f t e n  implemented as a component of a t o t a l  

I n d i c a t o r  parameters and a n a l y t i c a l  methods used f o r  su r face  water 

Data concerning t h e  e x t e n t  o f  s u r f a c e  water monitor ing f o r  l a n d f i l l s  are 
presented i n  T a b l e  4-11. Fewer than  9 pe rcen t  o f  a l l  l a n d f i l l s  have su r face  
water monitor ing systems. 
percentage of s u r f a c e  water monitoring system u s e  (12 and 7 p e r c e n t ,  
r e spec t  i ve ly  1. 

Municipal and i n d u s t r i a l  l a n d f i l l s  have t h e  h ighes t  

A i r  and Gas Systems/Parameters-- 

i n  the  L a n d f i l l  Leachate and Gas C h a r a c t e r i s t i c s  subsec t ion .  The cu r ren t  
Federal  Cri ter ia  ( s e e  Appendix A) state  t h a t  any explos ive  gas  s h a l l  n o t  
exceed 25 percent  of  t h e  lower exp los ive  l i m i t  (LEL) i n  f a c i l i t y  s t r u c t u r e s ,  
o r  exceed t h e  LEL a t  t h e  s o l i d  waste d i s p o s a l  property boundary. G a s  
monitoring i s  not  s p e c i f i c a l l y  r equ i r ed  by t h e  Criteria. 

The c h a r a c t e r i s t i c s  o f  gases  produced a t  l a n d f i l l s  were d iscussed  e a r l i e r  

G a s  sampling dev ices  u s u a l l y  c o n s i s t  o f  s imple,  inexpensive gas  probes. 
The probe i s  usua l ly  polyethylene,  copper,  o r  s t a i n l e s s  steel  tubing.  Due t o  
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TABLE 4-11. NUMBERS OF ACTIVE LANDFILLS WITH MONITORING SYSTEMS [l] 

Landfill 
type 

Surface Air 
Ground Water water emissions Methane 
monitoring mon i t or i ng monitoring monitoring 

Municipal waste 2,331 
(25.1%) 

I n d b  t rial waste 626 
(17.8%) 

Demolition debris only 135 
(5.2%) 

Other 4 2  
(4.1%) 

1,100 
(11.8%) 

230 
(6.6%) 

69 
(2.7%) 

16 
(1.6%) 

358 427 
( 3 . 7 % )  (4.6%) 

80 63 
(2.3%) (1.8%) 

7 8 
(0.3%) (0.3%) 

0 0 
(1.6%) 

Total 3 , 1 3 4  1 ,415 445 49 8 
(19.1%) (8.6%) (2.7%) (3.0%) 
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t he  small  diameter  of probes,  a s e r i e s  of  t h e s e  devices  can be  s i t u a t e d  a t  
var ious  d e p t h s  w i t h i n  a s i n g l e  hole .  T h e  sample c o l l e c t i o n  technique  depends 
upon t h e  t y p e  of sampling probe i n s t a l l e d .  Most f r e q u e n t l y ,  a po r t ab le  meter 
i s  used t o  monitor  methane gas .  The sampling frequency o f t e n  depends upon t h e  
frequency of monitor ing i n  o t h e r  media. The es t imated  r a t e  of movement of gas  
i n  a p a r t i c u l a r  s o i l  may be u s e f u l  f o r  developing sampling f requencies .  

Data concerning t h e  ex ten t  of ambient a i r  o r  methane monitor ing f o r  
S u b t i t l e  D waste l a n d f i l l s  are presented  i n  Table  4-11. Few l a n d f i l l s  have 
a i r  o r  methane monitoring systems (about  3 percent  f o r  bo th) .  

4.2.4 PRELIMINARY ANALYSIS OF ENVIRONMENTAL AND HUMAN HEALTH IMF'ACTS 
AT LANDFILLS 

This  subsec t ion  p resen t s  Phase I d a t a  r e l a t i n g  t o  environmental  and human 
h e a l t h  impacts  of  S u b t i t l e  D l a n d f i l l s .  Phase I e f f o r t s  t o  meet t h e s e  
o b j e c t i v e s  inc lude  aggrega te  d a t a  c o l l e c t e d  i n  t h e  S u b t i t l e  D Census and 
d e t a i l e d  c a s e  s t u d i e s  a v a i l a b l e  from varioi is  sources .  The aggrega te  Census 
d a t a  can b e  used t o  c o r r e l a t e  d i f f e r e n t  types  of  contaminant problems wi th  
cl idferent  l a n d f i l l  c a t e g o r i e s ,  and t o  i n d i c a t e  t h e  e x t e n t  of  t h e s e  problems 
a c r o s s  t h e  un ive r se  of l a n d f i l l s .  EPA is a l s o  conducting a r i s k  a n a l y s i s  on 
municipal waste l a n d f i l l s  t o  suppor t  bo th  t h e  S u b t i t l e  D s tudy  e f f o r t  and t h e  
development of S u b t i t l e  D Cr i te r ia  r e v i s i o n s .  The r e s u l t s  of  t h i s  a n a l y s i s  
w i l l  be included i n  t h e  r e p o r t  t o  Congress on t h e  S u b t i t l e  1) s tudy .  

Table 4-12 p resen t s  t h e  r e l e v a n t  S u b t i t l e  D Census d a t a  f o r  ground water, 
s u r f a c e  water  and a i r  impacts a t  S u b t i t l e  D l a n d f i l l s .  This  t a b l e  a l s o  
p re sen t s  s t a t i s t i c s  on t h e  number of S t a t e  l a n d f i l l  i n spec t ions  and on the  
number of  l a n d f i l l s  w i th  monitor ing systems i n  p l a c e  (by medium). 

The fol lowing d i scuss ion  p r e s e n t s  t h e  a v a i l a b l e  aggrega te  and c a s e  study 
information f o r  ground water, s u r f a c e  water and a i r  contaminant impacts. 

Ground Water 

Census Data-- 

v i o l a t i o n s  a t  S u b t i t l e  D l a n d f i l l s ,  586 o f  which were a t  municipal  waste 
l a n d f i l l s .  The number of repor ted  contaminat ion v i o l a t i o n s  is a n  imperfect  
measure of  environmental  impacts because: a >  "v io l a t ions"  may be  def ined  
d i f f e r e n t l y  among S t a t e s  and T e r r i t o r i e s ,  b )  many v i o l a t i o n s  may go unreported 
due t o  in spec t ion  or monitor ing inadequacies;  and c )  m u l t i p l e  v i o l a t i o n s  can 
occur  a t  a f a c i l i t y .  Fewer v i o l a t i o n s  were r epor t ed  f o r  o t h e r  f a c i l i t y  types ,  
both in  terms of numbers of v io l a t io r i s  and percentages  o f  t h e a e  o t h e r ,  
poss i b  Iv re l a  ted  , s t a t i s t i c s .  

The Census d a t a  i n  T a b l e  4-12 i n d i c a t e  720 ground water  contaminat ion 

Case Studies--  

127 municipal waste l a n d f i l l s  l oca t ed  w i t h i n  va r ious  hydrogeologic and 
environmental  settings i n  e i g h t  S t a t e s .  These c a s e  s t u d i e s  are c u r r e n t l y  

During Phase I, EPA performed pre l iminary  c a s e  s tudy eva lua t ions  of 
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TABLE 4-12. AGGREGATE DATA RELATING TO ENVIkONMENTAL CONTAMINATION 
AT LANDFILLS [ l ]  

-- - 

Number of S u b t i t l e  D L a n d f i l l s ,  by type  
------_--_----------___________________^------------ 

Municipal I n d u s t r i a l  Dernolit ion 
waste waste waste Other  To ta l  

Tota l  a c t i v e  f a c i l i t i e s  

Vio la t ions  d e t e c t e d  by 
S t a t e  i n spec t  ion programs 

- Ground water 
con t amina t ion  

- Surface water 
contaminat ion 

- A i r  contaminat ion 

- Methane c o n t r o l  
d e f i c i e n c i e s  

S t a t e  i n spec t ion  a t  
least once each yeara  

F a c i l i t i e s  wi th  
monitor ing 

- Ground water 

- Surface  water 

- A i r  

- Methane 

9,284 3,511 2,591 1,030 16,416 

586 

660 

845 

180 

6,708 

111 16 7 720  

50 42 6 7 58 

18 33 54 9 50 

8 0 1 189 

2,653 1,548 631 11,540 

2,331 626 135 42 3,134 

1,100 230 69 16 1,415 

358 80 7 0 445 

427 63  8 0 498 

a'rhese d a t a  inc lude  numbers c i t e d  by S t a t e s  o r  T e r r i t o r i e s  f o r  f r equenc ie s  
I t  exc ludes  less ranging from once a y e a r  t o  more than  f o u r  times a year .  

f r equen t  i n spec t ions  and e n t r i e s  under  t h e  ques t ionna i r e  ca tegory  of "other".  
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1 
being compiled i n  t h e  Phase I1 data  c o l l e c t i o n  e f f o r t s .  Beyond these ,  many of 
t h e  s i tes  l i s t e d  on t h e  NPL/Subtitle D data base habe d e t a i l e d  c a s e  s tudy 
i n f o  mat ion. 

The p r e l i m i n a r y  eva lua t ion  of 127 municipal waste l a n d f i l l  c a s e  s t u d i e s  
provided evidence of  ground water contaminat ion o r  a n  adve r se  t r e n d  i n  ground 
water q u a l i t y  a t  33 f a c i l i t i e s .  
minor t o  major environmental  impacts. As a n  example, one l a n d f i l l  loca ted  i n  
t h e  no r theas t e rn  U.S. showed a n  upward t rend  of some key i n d i c a t o r s  of  
municipal waste l a n d f i l l  l e a c h a t e  (i. e. , t o t a l  d i s so lved  s o l i d s ,  c h l o r i d e  , 
s p e c i f i c  conductance and ammonia) i n  ground water samples from downgradient 
monitoring w e l l s .  
t he  southern  U.S., where a w e l l  def ined  l eacha te  plume i s  t r a v e l i n g  nea r ly  
300 f e e t  p e r  year  toward two a c t i v e  pub l i c  w e l l  f i e l d s .  Regardless  of t h e  
degree of  ground water impact,  c e r t a i n  f a c t o r s  were common t o  t h e s e  cases .  
Most were loca ted  wi th in  8 f e e t  o f  ground water, unde r l a in  by r e l a t i v e l y  high 
permeabi l i ty  s o i l s ,  or engineered wi thout  a n  e f f e c t i v e l y  impermeable l i n e r .  
I n  a d d i t i o n  t o  t h e s e  gene r i c  f a c t o r s ,  t h e  degree  of ground water impact 
appeared t o  be more severe  i n  areas cha rac t e r i zed  by h ighe r  n e t  i n f i l t r a t i o n  
rates and ground water f low rates. 

These impact cases ranged from r e l a t i v e l y  

Much more seve re  impacts were i d e n t i f i e d  a t  a f a c i l i t y  i n  

The prel iminary a n a l y s i s  of c a s e  s tudy information i d e n t i f i e d  s e v e r a l  
f a c t o r s  which i n  va r ious  combinations determine f a i l u r e  a t  a p a r t i c u l a r  
f a c i l i t y .  However, i t  is d i f f i c u l t  t o  s e p a r a t e  o u t  t h e  s p e c i f i c  f a c t o r s  
respons ib le  f o r  such f a i l u r e .  These f a c t o r s  include:  

Age of l a n d f i l l ;  

0 Location (e.g. , climate, dep th  t o  ground water, s o i l  permeabi l i ty ,  
and l eacha te  migra t ion  p o t e n t i a l ) ;  and 

e Engineering des ign  (e.g., l i n e r  use,  runoff  c o n t r o l )  and 
des  i g  d o p e  rat i on p r a c t i c e s  . 

The case s t u d i e s  i nd ica t ed  t h a t  t h e  f a c i l i t i e s  impacting t h e  environment 
were gene ra l ly  more than  10 yea r s  o l d e r  t h a n  f a c i l i t i e s  r e p o r t i n g  no impacts. 
The l o c a t i o n  f a c t o r s  which moat c o n t r i b u t e  t o  ground water p o l l u t i o n  are h i g h  
p r e c i p i t a t i o n  and i n f i l t r a t i o n .  Of t h e  f a c i l i t i e s  loca ted  i n  r e l a t i v e l y  poor 
hydrogeological  s e t t i n g s ,  success  i n  prevent ing ground water contaminat ion 
appeared t o  be  d i r e c t l y  r e l a t e d  t o  t h e  s o p h i s t i c a t i o n  of t h e  l i n e r  and 
l eacha te  c o l l e c t i o n  system design. 

NPL/Subtitle D Data-- 

p e r t i n e n t  c h a r a c t e r i s t i c s  f o r  t h e  S u b t i t l e  D l a n d f i l l s  on t h e  Nat ional  
P r i o r i t i e s  L i s t  (NPL). 
a s  hazardous waste substance sites and l i s t e d  on the  CERCLA d a t a  base 
(CEKCLIS) , approximately 2,000 have been i d e n t i f i e d  a s  S u b t i t l e  D l a n d f i l l s  by 
EPA. 
f o r  i nc lus ion  on t h e  NPL, 325 si tes  were i d e n t i f i e d  a s  s u b t i t l e  D l a n d f i l l s  
t h a t  have recieved municipal wastes. 

The Phase I r e p o r t  on NPL/Subtitle D l a n d f i l l s l l  i d e n t i f i e d  sane  

Of t h e  approximately 19,000 si tes inventor ied  by &A 

O f  the  si tes ranked by EPA as  p a r t  of t h e  process  of  i d e n t i f y i n g  sites 

F i n a l l y ,  o f  t he  850 sites l i s t e d  or 
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proposed f o r  l i s t i n g  on the  NPL, 184 s i t e s  were i d e n t i f i e d  as  NPL/SubtitLe D 
l a n d f i l l s  t h a t  had rece ived  municipal wastes. T h i s  r e l a t i o n s h i p  is 
i l l u s t r a t e d  in Figure  4-4.  

The most common chemicals found a t  t h e s e  l a n d f i l l s  are halogenated 
organics ,  a romat ics ,  and metals. 
most common. 
waste,  followed by s ludge and household hazardous waste. 
been scored using t h e  Hazardous Ranking System which cons ide r s  t o x i c i t y  of 
substances,  observed o r  p o t e n t i a l  releases t o  t h e  surrounding media, p o t e n t i a l  
rou te s  of exposure,  a s  w e l l  a s  t he  populat ion exposed. Releases of hazardous 
material t o  ground water is  documented i n  n e a r l y  75 percent  of t hose  s i tes  
l i s t e d .  Figure 4-5 presents  t h e s e  da ta .  I n d u s t r i a l  waste was l i s t e d  as the  
p l i m a r y  cause o f  ground water contamination i n  130 si tes.  

No s p e c i f i c  c o n s t i t u e n t s  were s i t e d  as  being 
The most s i g n i f i c a n t  chemical o r i g i n  w a s  found t o  be  i n d u s t r i a l  

The NPL s i t e s  have 

S u r  f ace Wa t e r 

Census Data-- 
* The Census i n d i c a t e s  t h a t  660 su r face  water contaminat ion v i o l a t i o n s  were 

repor ted  a t  municipal  l a n d f i l l s ,  compared t o  50 a t  i n d u s t r i a l  l a n d f i l l s ,  42 a t  
demoli t ion d e b r i s  l a n d f i l l s  and 6 a t  o t h e r  l a n d f i L l s  ( s e e  T a b l e  4-12). For 
reasons c i t e d  previous ly ,  t h e  number of r epor t ed  v i o l a t i o n s  is a n  imperfect  
measure of environmental  impacts. 

Case Studies--  

documentation o r  evidence o f  su r face  water degrada t ion  a s  a r e s u l t  of l e a c h a t e  
seeps and runoff  c o n t r o l  d e f i c i e n c i e s .  While t h e  e x t e n t  of s u r f a c e  water 
degradat ion w a s  l imi t ed  i n  most cases ,  some impacts had e i t h e r  an  
unmeasureable e f f e c t  on l o c a l  wetland environments or subsequent ly  caused 
ground water degradat ion.  As i n  t h e  cases of ground water impacts, t h e s e  case 
s t u d i e s  were c h a r a c t e r i z e d  by l o c a t i o n s  wi th  h igh  n e t  i n f i l t r a t i o n  rates, 
l imi t ed  runoff  c o n t r o l  f e a t u r e s ,  and h igh ly  permeable n a t i v e  s o i l s .  

A t  16 f a c i l i t i e s  where case  s tudy  r e p o r t s  were developed,12 t h e r e  w a s  

NPL/Subtitle D Data-- 

considered f o r  l i s t i n g ,  s u r f a c e  water was found t o  be a f f e c t e d  a t  43 percent  
of  t h e s e  sites ( s e e  Figure 4-5). Liquid waste was present  a t  approximately 70 
of t h e  f a c i l i t i e s  showing s u r f a c e  water contamination; s o l i d  waste was p resen t  
a t  approximately 65 f a c i l i t i e s .  I n d u s t r i a l  waste was present  a t  approximately 
75 of t hose  s i t e s  showing s u r f a c e  water contamination; while  s ludge  was 
present  a t  approximately 45 sites. P e s t i c i d e s  were only  found to  be  present  
a t  approximately 10 of t hose  si tes a f f e c t e d .  

Of the  184 S u b t i t l e  D l a n d f i l l s  e i t h e r  l i s t e d  i n  t h e  NPL o r  being 

Census Data-- 
-- As shown i n  T a b l e  4-12, t h e  S u b t i t l e  D Census provides  information on 

Statewide requirements f o r  a i r  monitor ing a t  l a n d f i l l s ,  percentages of 
f a c i l i t i e s  which have a i r  monitor ing,  and information on a i r  q u a l i t y  
v i o l a t i o n s  which have been repor ted  t o  occur  i n  1984. These d a t a  i n d i c a t e  
t h a t  815 a i r  contamination v i o l a t i o n s  were r epor t ed  a t  municipal l a n d f i l l s ,  
campared t o  16 a t  i n d u s t r i a l  l a n d f i l l s ,  33 a t  demol i t ion  d e b r i s  l a n d f i l l s  and 
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184 SUBTITLE D LANDFILLS 
PROPOSED OR LISTED ON NPL 

Figure 4 - 4 .  Subset of Subt i t l e  D l a n d f i l l s  within CERCLIS data base.  [111 
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Figure 4-5. Observed releases at Subtitle D landfills on the WL. Ill] 
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54 a t  o t h e r  l a n d f i l l s .  These groups r epor t ed  180, 8, 0 ,  and 1 incidences of 
methane c o n t r o l  de f i c i ency  v i o l a t i o n s ,  r e spec t ive ly .  For reasons c i t e d  
previous ly ,  t h e  number of repor ted  v i o l a t i o n s  is  a n  imperfect  measure of 
environmental  impacts.  

Case Studies--  
A i r  and methane impacts were documented a t  four  of  t h e  c a s e  study12 

f a c i l i t i e s .  The impacts i nc lude  odor problems, l a n d f i l l  f i r e s ,  vege ta t ion  
d e s t r u c t i o n ,  and explos ions  caused by methane accumulation. I n  a l l  cases ,  g a s  
vent ing systems w e r e  absen t ,  and i n  t h e  cases of a i r  emission impacts, t h e  u s e  
of d a i l y  and f i n a l  cover was inadequate.  

S i g n i f i c a n t  a i r  impacts have been found t o  occur  during methane gas  
recovery ope ra t ions  a t  municipal l a n d f i l l s .  Methane gas  is produced i n  
l a n d f i l l s  during anaerobic  b a c t e r i a l  d i g e s t i o n  of organic  matter. 
produced i n  t h e  l a n d f i l l  migra tes  through t h e  r e f u s e  and s o i l  by both  
convect ion and d i f fus ion .  Trace q u a n t i t i e s  of many o t h e r  types  of hazardous 
wastes have a l s o  been observed a t  S u b t i t l e  D l a n d f i l l s .  A r e c e n t  s tudy  by t h e  
Gas Research I n s t i t u t e  and t h e  U.S. Department of Energy,13 found t h a t  s i n c e  
methane gas  is produced a t  most l a n d f i l l s ,  i t  may se rve  as  a v e h i c l e  f o r  o t h e r  
hazardous contaminants t o  b e  r e l eased  t o  t h e  atmosphere. 

Gas t h a t  is 

Publ ic  h e a l t h  hazards  a s s o c i a t e d  w i t h  contaminants e x i s t i n g  i n  methane 
gas have no t  been w e l l  quan t i f i ed .  
workers themselves, bu t  i f  t he  gas  is processed and d i s t r i b u t e d  t o  consumers, 
t h e  p o s s i b i l i t y  t hen  e x i s t s  of  exposing consumers t o  contamination. 

The g r e a t e s t  th rea t 'would  b e  t o  t h e  o n s i t e  

NPL/Subt i t l e  D Data-- 

184 NPL/Subtitle D l a n d f i l l s  had s i g n i f i c a n t  emissions problems ( s e e  
Figure 4-5). 
d i sposa l .  

The NPL/Subtit le D l a n d f i l l  s tudy showed t h a t  only 16  percent  of t he  

Most of t h e s e  sites were used p r imar i ly  f o r  i n d u s t r i a l  waste 

Summary 

The prelimanry Phase I a n a l y s i s  of  environmental  and human impacts of  
l a n d f i l l s  i n d i c a t e s  t h a t  improperly loca t ed  and/or  designed l a n d f i l l s  may b e  
causing s i g n i f i c a n t  impacts. 
is necessary  t o  determine t h e  o v e r a l l  impact of  t h e s e  f a c i l i t i e s  on huinan 
he a1 t h and t h e  environment . 

Addi t iona l  a n a l y s i s  dur ing  Phase I1 of  the  study 

4.3 SURFACE IMPOUNDMENTS 

This pa r t  p re sen t s  da t a  on S u b t i t l e  D s u r f a c e  impoundments. The t o p i c s  
covered inc lude  gene ra l  p r o f i l e ,  s u r f a c e  impoundment des ign  and ope ra t ion ,  and 
environmental and human h e a l t h  impacts a t  s u r f a c e  impoundments. 

4.3.1 GENERAL PROFILE -- 
The S u b t i t l e  D Census' provided gene ra l  information on s u r f a c e  

impoundments inc luding  numbers, ownership, acreage ,  and waste volumes. 
Information on waste c h a r a c t e r i s t i c s  w a s  a v a i l a b l e  through o t h e r  sources.  
genera l  d e f i n i t i o n  of  s u r f a c e  impoundment used i n  t h e  S u b t i t l e  D Census1 is: 

The 
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A part  of a n  establ ishment  which i s  a n a t u r a l  topographic  depress ion ,  
man-made excavat ion ,  o r  d iked  area formed p r imar i ly  o f  e a r t h e n  
m a t e r i a l s  (a l though i t  may b e  l i n e d  wi th  man-made m a t e r i a l s )  t h a t  i s  
designed t o  hold a n  accumulation of  l i q u i d  wastes o r  wastes 
conta in ing  f r e e  l i qu ids .  Treatment,  s to rage  , and d i s p o s a l  su r f ace  
impoundments are included. 
t o  as p i t s ,  ponds, or lagoons. This d e f i n i t i o n  does n o t  i nc lude  any 
type  of  tank,  inc luding  concre te ,  f i b e r g l a s s  o r  steel tanks.  

Sur face  impoundments are o f t e n  r e f e r r e d  

This d e f i n i t i o n  is  broken down f u r t h e r  i n t o  t h e  fol lowing c a t e g o r i e s :  

0 Municipal sewage s ludge s u r f a c e  impoundments r e c e i v e  sewage s ludge  
from pub l i c ly  owned or p r i v a t e l y  owned domestic sewage t rea tment  
es t ab  1 ishment s , inc  lud ing  s e p t i c  tank 8 .  

0 Municipal runoff  su r f ace  impoundments a r e  used f o r  t h e  c o l l e c t i o n  of 
runoff  o r  l eacha te  from municipal  waste l a n d f i l l s  o r  municipal  waste 
LAUs. 

0 I n d u s t r i a l  waste su r face  impoundments p r imar i ly  r ece ive  wastes from 
f a c t o r i e s ,  processing p l a n t s  ( inc lud ing  food p rocess ing ) ,  and o t h e r  
manufacturing o r  commercial a c t i v i t i e s .  
ca tegory  are s u r f a c e  impoundments used f o r  t h e  c o l l e c t i o n  of runot f  
or l eacha te  from i n d u s t r i a l  or demol i t ion  l a n d f i l l s  and i n d u s t r i a l  
land a p p l i c a t i o n  u n i t s .  

Agr i cu l tu ra l  waste su r face  impoundments only  rece ive  waste from 
a g r i c u l t u r a l  ope ra t ions ,  inc luding  farming, c rop  product ion,  and 
animal husbandry ( inc lud ing  f e e d l o t s ) .  
t h i s  ca tegory  are s u r f a c e  impoundments t h a t  are used f o r  wastes from 
s laughterhouses  and o t h e r  animal and food processing ope ra t ions ,  
which are included i n  t h e  i n d u s t r i a l  su r f ace  impoundment category.  

A l s o  included i n  t h i s  

0 

S p e c i f i c a l l y  excluded from 

0 Mining waste su r face  impoundments are as soc ia t ed  w i t h  mineral  
e x t r a c t i o n  and b e n e f i c i a t i o n  a c t i v i t i e s  such as crushing ,  screening,  
wasting, f l o a t a t i o n .  These minera ls  i nc lude  metall ic and 
non-me ta l l i c  o r e s ,  c o a l ,  sand and g rave l ,  b u t  exc lude  o i l  and gas  
processing wastes from manufacturing es tab l i shments  which are 
included i n  t h e  indus t ria 1 s u r f a c e  impoundment category . 

0 O i l  o r  gas  su r face  impoundments r ece ive  waste from o i l  and gas  
e x p l o r a t i o n  and e x t r a c t i o n ,  conunonly known a s  b r ine  p i t s .  Both 
d i s p o s a l  and emergency b r i n e  p i t s  are included. S p e c i f i c a l l y  
excluded a r e  s u r f a c e  impoundment used f o r  petroleum r e f i n e r y  wastes 
which are included i n  t h e  i n d u s t r i a l  su r f ace  impoundment category.  

0 Other su r face  impoundments r ece ive  S u b t i t l e  D wastes, b u t  do n o t  
f a l l  i n t o  any of t he  above ca t egor i e s .  -. 

The est imated t o t a l  number of S u b t i t l e  D s u r f a c e  impoundment8 is bel ieved  

Nine S t a t e s  and T e r r i t o r i e s  were unable  t o  provide any 
t o  underest imate  t h e  a c t u a l  number of s u r f a c e  impoundments nationwide, owing 
t o  da t a  gaps.  
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es t ima tes  of numbers of s u r f a c e  impoundments. One S t a t e  provided a n  estimate 
of t h e  t o t a l ,  b u t  was unable  t o  break down t h a t  estimate i n t o  t h e  d i f f e r e n t  
ca t egor i e s .  Five more S t a t e s  could  n o t  provide estimates f o r  one o r  more of 
t h e  ca t egor i e s .  

Surface Impoundment Numbers, Ownership, Acreage, and Waste Volumes 

The S u b t i t l e  D Census i n d i c a t e s  t h a t  t h e r e  were 191,822 a c t i v e  s u r f a c e  
impoundments i n  1984 loca ted  a t  108,383 es tab l i shments .  There were more t h a n  
f i v e  times a s  many o i l  o r  g a s  waste impoundments (125,074) as t h e  next  l a r g e s t  
ca tegory ,  mining waste impoundments (19,813).  Figure 4-6 d e p i c t s  t h e  numbers 
and r e l a t i v e  sha res  of  t h e  seven d i f f e r e n t  types  o f  s u r f a c e  impoundments. 
These impoundments are d i s t r i b u t e d  throughout  t h e  country,  as  shown on t h e  map 
presented i n  Figure 4-7. Pennsylvania  (32,653) r epor t ed  t h e  l a r g e s t  number of 
su r face  impoundments, followed by Arkansas (25,7051, Louis iana (20,010) ,  
West V i r g i n i a  (18,7051, and New Mexico (17,044). 

1 

Ownership d a t a  were r epor t ed  f o r  149,711 (78.2 pe rcen t )  of  t h e  S u b t i t l e  D 
s u r f a c e  impoundments. More t h a n  98 percent  w e r e  p r i v a t e l y  owned, as  shown i n  
Table 4-13, a l though l o c a l  governments owned most of  t h e  munic ipa l  sewage 
sludge and municipal runoff  s u r f a c e  impoundments. 

Acreage was r epor t ed  f o r  123,412 (64.5 pe rcen t )  of t h e  s u r f a c e  
impoundments. As Table 4-14 shows, t h e  ma jo r i ty  of  t h e s e  impoundments were 
less t h a n  one a c r e ,  a l though about a t h i r d  o f  mining impoundments were 6 a c r e s  
or more. 

Census respondents  suppl ied  waste q u a n t i t y  d a t a  f o r  124,038 (64.8 percent )  
of t h e  s u r f a c e  impoundments. 
t h e s e  impoundments rece ived  less than  50,000 ga l lons  each  day. Fewer t h a n  
1 percent  of  a l l  impoundments were repor t ed  t o  r ece ive  10 m i l l i o n  g a l l o n s  o r  
more p e r  day. 

As shown i n  Table  4-15, more t h a n  f o u r - f i f t h s  of 
1 

Was te  Charac ter is t i c  s 

Wastes disposed i n  S u b t i t l e  D s u r f a c e  impoundments are g e n e r a l l y  i n  
The a v a i l a b l e  informat ion  on phys ica l  and l i q u i d ,  s ludge  o r  s l u r r y  form. 

chemical c h a r a c t e r i s t i c s  of  t h e s e  wastes i s  presented  i n  S e c t i o n  3 of t h i s  
r e p o r t  under t h e  headings o f :  
waste,  i n d u s t r i a l  waste, and o i l  and g a s  waste. 

municipal  s ludge ,  a g r i c u l t u r a l  waste, mining 

The Census r e s u l t s 1  i n d i c a t e  t h a t  most s u r f a c e  impoundments r ece ive  
50,000 gpd o r  less o f  waste (Table  4-15). The Phase I r e p o r t  on i n d u s t r i a 1  
nonhazardous wastes3 provides  a f u r t h e r  break down of numbers o f  f a c i l i t i e s  
f o r  s p e c i f i c  i n d u s t r i e s  (Table  4-16). 
t h e  i n d u s t r i a l  nonhazardous waste d i s p o s a l  s tudy are d i scussed  i n  Sec t ions  2 
and 3. 

Limi ta t ions  t o  t h e  waste q u a n t i t i e s  i n  

C.3.2 SURFACE IMPOUNDMENT DESIGN AND OPERATION 

The fo l lowing  d i s c u s s i o n  o f  d e s i g n  and o p e r a t i n g  c h a r a c t e r i s t i c s  of 
S u b t i t l e  D su r f ace  impoundments summarizes t h e  p e r t i n e n t  Phase I d a t a  
c o l l e c t i o n  e f f o r t s .  The information is organized under t h e  t o p i c s  o f  des ign ,  
ope ra t ion  and maintenance, and environmental  monitoring c h a r a c t e r i s t i c s .  
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O i l / G a s  
W a s t e  

125,074'  
(65%) 

Municipal Runoff 
488' 

(0.2%) 
Municipal 

Sewage Fludge 

0 1  her \ Miscellaneous 

Industrial ---I...*--- --..-....- 

TOTAL SURFACE IMPOUNDMENTS = 191,822 

*No estimate of surface impoundments was obtained form CA, KY, MO, MN,  UT, 
VT, WY, PR, and VI; estimate from SD was not broken down by category. Ln 
addition, no estimates of municipal sewage sludge were obtained from IL, 
LA, or RI; no estimates of industrial waste from LA; no estimates of 
agricultural waste from LA, or NY; no estimates of mining waste from NY; 
no estimates of oil/gas waste from IN, MT, NY, or RI; and no estimates of 
municipal runoff from IL, LA, or RI. 

-- 

Figure 4-6 .  Number of Subtitle D surface impoundments, by type. [ I ]  
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. -  

4-33 



P 
I w 

! 

No D a t a  

AMERICAN SAMOA 0 

NORTH MARIANAS 1 
PUERTO RICO NO D A T A  
V I R G I N  ISLANOS NO D A T A  

Figure 4-7. Number of Subtitle D surface impoundments by State. [I] 



TABLE 4-13. NUMBER OF SUBTITLE D SURFACE IMPOUNDMENTS BY OWNERSHIP CATEGORY [ I ]  

Owned Owned Owned by Total number 
Surf ace R e s  pons e by S t a t e  by l o c a l  Fede r a1 P r i -  of surface 

impoundment r a t e  govern- govern- govern- va te ly  impoundments 
type (percent) ment ment ment owned by type 

Municipal 
sewage 
sludge 

446 
(24.3%) 

1,834 
(100.0%) 

95% 19 
(1.0%) 

1327 
(72.4% 1 

42 
(2.3%) 

100% 0 368 
( 7 5.4% 1 

5 
(1.0%) 

115 
(24.6%) 

488 
(100.0%) 

Municipal 
run0 f f 

7 1  
(0.7%) 

74 
(0.7%) 

10,519 
(97.8%) 

10,758 
~ 1 0 0 . 0 % ~  

Indus t r i a l  
waste 

66% 94 
(0 .9%) 

0 3 
( 0.02% 1 

15,733 
(99.8%) 

15,761 
( 100.0% 1 

Agricultural  
waste 

9 2% 25 
(0.2%) 

69% 0 5 
(0.04%) 

0 13,625 
(99.96%) 

13,630 
(100.0%) 

Mining 
waste 

101,884 
(100.0%) 

69% 0 0 0 101,884 
( 100.0% ) 

O i l  o r  gas 
waste 

4,662 
(87.0%) 

5,356 
~100.0%) 

Other 4 8% 20 
(0.4%) 

663 
(12.4%) 

11 
(0.2%) 

Total  7 8% 158 2,434 135 146,984 149,711 
(1.6%) (0.1%) (98.2%) (100.0%) to. 1%) 



TABLE 4-14. NUMBER OF SUBTITLE D SURFACE IMPOUNDMENTS BY ACREAGE CATEGORY [ l ]  - -- - - I 
A 

Muni- 
c i p a l  Muni- Indus- Agricul- O i l  
sewage c i p a l  t r i a l  t u r a l  Mining o r  gas 

Acreage category sludge runoff waste waste waste waste Other Total  

Response Rate 

~0.1 acre 

6 8% 7 1% 4 0% 6 9% 3 3% 7 3% 47% 64% 

138 
(11.1%) 

43 
(12.4%) 

705 
( 10.8% 

560 
(4.7%) 

3 20 
(5.0%) 

36,575 
(39.9%) 

4,833 
(91.7%) 

43,174 
(35.0%) 

0.1 - 0.4 acres  5 24 
( 42.0% 1 

1,627 
(24.8%) 

5,843 
(49.5%) 

439 
(6.9%) 

24 1 
(52.7%) 

24 1 
(4.6%) 

57,115 
(46.3%) 

0.5 - 0.9 acres  405 
(32.5%) 

92 
(26.6%) 

2,205 
(33.6%) 

2,445 
(20.7%) 

927 
(14.4%) 

5,316 
(5.8%) 

137 
(2.6%) 

11,527 
(9.3%) e 

I w 
QI 1 - 5 acres 155 

(12.4%) 
67 

(19.4%) 
1,113 

(17.0%) 
2,791 

(23.6%) 
2,679 

(41.6%) 
1,244 
(1.4%) 

8,091 
(6.5%) 

42 
(0.8%) 

6 - 10 acres 16 
(1.3%) 

16 
(4.6%) 

458 
(7.0%) 

68 
(0.6%) 

1,801 
(28.0%) 

237 
(0.3%) 

15 
(0.3%) 

2,611 
(2.1%) 

11-100 acres  4 
(0.3%) 

5 
(1.4%) 

380 
(5.8%) 

102 
(0.9%) 

257 
(4.0%) 

27 
( 0.03% 1 

2 
( 0.04% 1 

777 
(0.6%) 

>lo0 acres 5 
(0.4%) 

0 70 
(1.1%) 

0 17 
(0.3%) 

25 
(0.03%) 

0 1 1 7  
(0.1%) 

Total  1,247 346 6,558 11,809 6,440 91,742 5,270 123,412 
(100.0%) (99.9%) (100.1%) (100.0%) (100.2%) (100.2%) ( 1 0 0 ~ 0 % )  (99.9%) 



TABLE 4-15. NUMBER OF SUBTITLE D SURFACE IMPOUNDMENTS BY AYOUNT OF WASTE [l] 
! 
-ipI I ---- 

Muni- 
Amount o f c ipal Muni- Indus- Agricul- Oil 

waste received sewage cipal trial tural Mining or gas 
(in 1,000's) sludge runoff waste waste waste waste Other Total 

Response Rate 7 9% 

50 or fewer 1,392 
gallonslday (95.7%) 

50 - 99 50 
gallonslday (3.4%) 

100 - 499 14 
gallonslday (1.0%) 

gallonslday (0.2%) 

P 
500 - 999 2 

-I 

1,000 - 9,999 
gallonslday 

0 

10,000 or more 0 
gallons/day 

5 8% 

21 5 
(75.7%) 

58 
(20.4%) 

0 

3 
(1.1%) 

8 
(2.8%) 

0 

4 0% 

2,998 
(46.1%) 

1 , 202 
(18.5%) 

935 
( 14.4% 1 

81 7 
(12.6%) 

470 
(7.2%) 

85 
(1.3%) 

7 0% 

11,074 
(92.9%) 

831 
(7.0%) 

21 
(0.2%) 

0 

0 

0 

31% 

2,372 
(39.2%) 

619 
(10.2%) 

1,136 
(18.8%) 

630 
(10.4%) 

946 
(15.6%) 

350 
(5.8%) 

74% 

79,096 
(85.3%) 

266 
(0.3%) 

13,316 
(14.4%) 

0 

0 

0 

4 6% 

5,013 
(97.8%) 

71 
(1.4%) 

36 
(0.7%) 

5 
(0.1%) 

(0.1%) 
7 

0 

65% 

102,160 
(82.3%) 

3,097 
(2.5%) 

15,458 
(12.5%) 

1,457 
(1.2%) 

1,431 
( 1.2%) 

435 
(.3%) 

Total 1,458 2 84 6,507 11,926 6,053 92,678 5,132 124,038 
(100.2%) (100.0%) (100.1%) (100.1%) (100.0%) (100.0%) (100.1%) (100.0%) 



TABLE 4-16. ESTIMATES OF SPECIFIC SUBTITLE D SUKFACE IMPOUNDMENT NUMBEKS, 
QUANTITIES MANAGED AND WASTES KECEIVEO WITHIN EACH 
IMPOUNDMENT CATEGORY [1,4,19]  

Waste d e s c r i p t i o n  

Quant i ty  Nwbe r 
manageda per y e a r  o f  

(103 w e t  me t r i c  t o n )  impoundmentsc 

Municipal Sewage Sludge 

Municipal Runoff 

I n d u s t r i a l  Waate : 
I n d u s t r i a l  Organic Chemicals 
Plast ics  and Res ins  Manufacturing 
E l e c t r i c  Bower Generat ion 
Primary Iron and S t e e l  Manufacturing 

'and Fer rous  Foundaries 
F e r t i l i z e r  and Other  A g r i c u l t u r a l  

Chemica Is 
Pulp and Paper Indus t ry  
Primary Non-Ferrous, Metals 

Manufacturing and Nos-Ferrous 
Foundarie b 

Leather  and Leather Products  

A g r i c u l t u r a l  Waate 
Livestock,  General 
Dai ly  Farm 
Hogs 
Catt le  Feedfa t  
General  Farm 
Pou l t ry  Farm 
0 t her  Fur-Bearing An imals 
Crop PrQd'LICt ian 
Fish  Ha t ch r i e s  

Mining Waste 
Bituminaus C o a l  and L i g n i t e  
Non-Metallic Minera ls  
Metals 
Anthrac i t a  

O i l  and Gas Wasted 

Other  Wastes 

121,002 
38,059 
30,514 
28,498 
14,563 

8,641 

580 
147 

1 

1 , Y38b 

488b 

16,23Zb 

23543 
4,377 

1,671 
1,380 

1 , 249 
1,380 

104 

1 7  , 15gb 
5,333 
4,732 
3,492 
2,974 
1,208 

717 
330 
190 

95 

19,ti13b 
19,891 
2,272 
1 , 7 5 4  

459 

125 , 074b 

11,118b 

a13ased on d a t a  from 131. 
bBased on d a t a  froin [l]. Note t h a t  numbers from var ious  sources  do no t  

CBased on d a t a  from [15]  u n l e s s  i nd ica t ed  otherwise.  Note t h a t  numbers from 

dMostly b r i n e  waste. 

gene ra l ly  concur. 

var ious  sources  do no t  gene ra l ly  concur.  
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Surface Impoundment Design 

Design of a su r face  impoundment may be  a complex engineer ing  act ivi i .y  i n  

This 
which waste c h a r a c t e r i s t i c s ,  f a c i l i t y  usage c h a r a c t e r i s t i c s  and s i t e  
c h a r a c t e r i s t i c s  are considered i n  t h e  s p e c i f i c a t i o n  of des ign  f e a t u r e s .  
subsec t ion  w i l l  o u t l i n e  t h e  major environmental  p r o t e c t i o n  f e a t u r e s  o f  a 
su r face  impoundment design.  These f e a t u r e s  inc lude  l i n e r s ,  runon/runof f 
c o n t r o l s ,  l e a c h a t e  d e t e c t i o n  systems , cover  and c l o s u r e  c h a r a c t e r i s t i c s ,  and 
l o c a t i o n  f a c t o r s .  

Liners-' 
L iners  cons t ruc t ed  of low permeabi l i ty  materials a r e  used t o  prevent  

wxste migra t ion  through impoundment f l o o r s  and s idewa l l s .  S ince  l i n e r  use f o r  
l m n d f i l l s  and s u r f a c e  impoundments i s  s i m i l a r ,  d e s c r i p t i o n s  of s o i l ,  membrane, 
and composite l i n e r s  are analagous t o  t h o s e  provided i n  t h e  l a n d f i l l  
subsec t ion  (Subsect ion 4 . 2 . 3 ) .  Table 4-17 p resen t s  Census d a t a  on liner u s e  
s t a t u s  t h a t  i n d i c a t e  t h a t  less t h a n  one-third o f  a c t i v e  s u r f a c e  impoundments 
a r e  l i ned .  

S o i l  l i n e r s  f o r  su r face  impoundments are s imilar  t o  t h o s e  f o r  l a n d f i l l s ,  
a l though s u r f a c e  impoundment des igns  u s u a l l y  cons ide r  t h e  a d d i t i o n a l  e f f e c t s  
of hydrau l i c  head on t h e  i n t e g r i t y  of t h e  l i n e r .  The S u b t i t l e  D Census ( s e e  
Table 4-17) i n d i c a t e s  t h a t  28 percent  o f  a c t i v e  S u b t i t l e  D s u r f a c e  
impoundments u s e  s o i l  l i n e r s .  
a g r i c u l t u r a l  waste impoundments (54 percen t ) ,  followed by o t h e r  waste 
(43  pe rcen t )  , municipal  runoff  ( 2 9  percen t )  , o i l  and g a s  waste ( 2 7  percent )  , 
municipal  sewage s ludge  (26  pe rcen t )  , i n d u s t r i a l  waste (17  percen t )  , and 
mining waste impoundments ( 4  percen t ) .  
q u a l i t y  of t h e  s o i l  l i n e r s  used i n  t h e s e  impoundments. 

S o i l  l i n e r  u s e  i s  most f requent  among 

No d a t a  were a v a i l a b l e  t o  d e s c r i b e  t h e  

Membrane l i n e r s  are i d e a l l y  impermeable t o  l i q u i d  wastes, 80 t h e  e f f e c t  
of hydraul ic  head is  reduced. Shu l t z ,  e t  a1.,16 have demonstrated t h e  
f e a s i b i l i t y  of r e t r o f i t t i n g  s u r f a c e  impoundments w i t h  membrane l i n e r s  using a 
"pu 1 l-t hrough" technique wi th  a f l e x i b l e  c h lorosu  1 f ona t e d  pol  yet  hylene 
membrane. 

The S u b t i t l e  D Census ( s e e  Table 4-17), i n d i c a t e s  t h a t  j u s t  over  
2 percent  of  t h e  a c t i v e  S u b t i t l e  D s u r f a c e  impoundments use  membrane l i n e r s .  
Indus t  r i a l  waste , municipal runoff  , municipal  sewage s ludge , and o i l  and g a s  
waste impoundments are found wi th  membrane liners more t h a n  t h e  average 
2.2 percent  of t h e  t i m e .  Mining waste, a g r i c u l t u r a l  waste, and o t h e r  waste 
impoundments are a l l  below t h i s  average i n  terms o f  membrane l i n e r  use.  No 
d a t a  were a v a i l a b l e  t h a t  descr ibed  t h e  membrane l i n e r s  used i n  t h e  l i n e d  
impoundment s. 

Rnnon/Runof f Cont r o l e -  

and/or  slowing s torm water f low i n t o  and o u t  of s u r f a c e  impoundments. 
requirements  are d i c t a t e d  by s i t e  topography , normal c l ima te ,  and expected 
extreme weather  cond i t ions .  

Dikes, channels  and berms c o n t r o l  runon and runoff  by damping, d i v e r t i n g  
Design 
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TABLE 4-17. NUMBERS OF SUBTITLE D SURFACE IMPOUNDMENTS USING 
VARIOUS TYPES OF RELEASE PREVENTION METHODS [l] 

Other 
(e.g., drink- 

Municipal Indu s - Ag r icu 1 - Oil or ing water 
Met hod sewage Municipal trial tursl Mining gas t re at men t 

management sludge run0 f f waste waste waste waste s ludge s 1 Total 

Synthetic liners 

Natural liners 
(e.g., clay) 

Leak detection 
systems 

Overtopping 
controls 

Waste restric- 
tions (ban on 
certain Sub- 
title D waste 
types) 

Discharge 
permits 

76 
(3.9%) 

5 08 
(26.2%) 

32 
(1.7%) 

589 
( 3 0.4% 1 

6 34 
(32.7%) 

522 
(26.6%) 

23 
(4.7%) 

140 
(28.7%) 

37 
(7.6%) 

269 
(55.1%) 

71 
(14.5%) 

16 
(3.3%) 

756 
(4.7%) 

2,818 
(17.4%) 

896 
(5.5%) 

3,672 
(22.6%) 

2,685 
(16.5%) 

4,738 
(29.2%) 

60 
(0.3%) 

9,299 
(54.2% 1 

26 
(0.2%) 

6,713 
(39.1%) 

8,371 
(48.8%) 

2,018 
( 11.8%) 

200 2,950 6 4,071 
(1.0%) (2.4%) (0.1%) (2.1%) 

868 33,768 4,835 52,236 
(4.4%) (27.0%) (43.5%) (27.2%) 

335 1,406 0 2,732 
(1.7%) (1.1%) (1.4%) 

4,144 28,541 4,733 48,661 
(20.9%) (22.8%) (42.6%) (25.4%) 

4,358 30,509 4,736 51,364 
(22.0%) (24.4%) (42.6%) (26.8%) 

4,970 46,491 171 58,926 
(25.1%) (37.2%) (1.5%) (30.7%) 

Total Surface 1,938 488 16,232 17,159 19,813 125,074 11,118 191,822 
Impoundments 



Dikes are used f o r  impoundment s i d e w a l l  c o n s t r u c t i o n  and runoff  con t ro l .  
Lined s idewa l l  d i k e s  on f i l l  and f i l l e d l e x c a v a t e d  iinpoundments s e r v e  t o  ensure 
s lope  s t a b i l i t y  and prevent  l a te ra l  seepage. Both k inds  of  d i k e s  are designed 
t o  provide s u r f a c e  d ra inage  c o n t r o l ,  resist wind d r i v e n  wave e r o s i o n ,  r a i n  
e ros ion ,  burrowing animals  and tree r o o t s ,  and m e e t  s t a b i l i t y  cri teria.  

Channels and berms are used i n  conjunct ion  wi th  d i k e s  t o  minimize r u n o i t ,  
e ros ion ,  and i n f i l t r a t i o n .  Channels may b e  cons t ruc t ed  of  conc re t e ,  sod,  
corrugated metal, o r  admix materials. They d i v e r t  runon away from 
impoundments, and t h e i r  des ign  is determined by s i t e  topography and expected 
c l i m a t i c  cond i t ions .  B e r m s  are f l a t t e n e d  embankments sur rounding  impoundments 
designed t o  l e s s e n  runon v e l o c i t y  and a l low s u f f i c i e n t  roam f o r  t h e  equijment 
used i n  l i n e r  i n s t a l l a t i o n  and maintenance. 

The S u b t i t l e  D Census r epor t ed  t h a t  over-topping c o n t r o l s  are used a t  
30 percent  o f  s u r f a c e  impoundments ( s e e  Table  4-17). 
d i s t i n g u i s h  between types  o f  over-topping c o n t r o l s  and no  o t h e r  d a t a  
concerning runon/runoff c o n t r o l  technology uses  were a v a i l a b l e .  
c o n t r o l s  are used most f r equen t ly  among municipal runoff  impoundments 
( 5 5  percen t ) ,  followed by o t h e r  waste (43  pe rcen t ) ,  a g r i c u l t u r a l  (39 pe rcen t ) ,  
municipal sewage s ludge (30 p e r c e n t ) ,  i n d u s t r i a l  (23 p e r c e n t ) ,  o i l  and g a s  
( 2 3  pe rcen t ) ,  and mining waste impoundments (21  pe rcen t ) .  

The Census d i d  n o t  

Over-topping 

Leak Detect ion System-- 
Leachate d e t e c t i o n  systems i n d i c a t e  l i n e r  f a i l u r e  and subsequent waste 

migra t ion  from l i n e d  s u r f a c e  impoundments. 
d e t e c t i o n  sys t ems  are found on only  1.5 percent  of  a c t i v e  impoundments. As 
shown i n  Table  4-17, t h e  h ighes t  rate o f  leak  d e t e c t i o n  s y s t e m  use  is wi th  
municipal runoff  (7 .6 percent )  and i n d u s t r i a l  waste impoundments (5.5 percent ) .  

The Census r e p o r t s  t h a t  l eak  

Impoundment wastes e x h i b i t  phenomena which d i s t i n g u i s h  them from normal 
ground water condi t ions .  
wastes' d i s t i n c t i v e  phenomena o u t s i d e  of  t h e  impoundment boundaries.  
D i s t i n c t i v e  phenomena which y i e l d  to  modern d e t e c t i o n  systems inc lude :  
changes i n  s p e c i f i c  conduct iv i ty  , t h e  presence o f  subgrade and impoundment 
m a t e r i a l s ,  ground water  f low f i e l d s ,  and l i n e r  and s o i l  d i s t r e s s .  

Leachate d e t e c t i o n  r e q u i r e s  t h e  d iscovery  of t h e  

Cover and Closure  Charac t e r i s t i c s - -  

a f t e r  t h e  l i q u i d  wastes have been dewatered and o the rwise  t r e a t e d ,  a permeable 
or impermeable cap may be i n s t a l l e d .  
impoundment cover  des ign  are dependent upon t h e  intended f i n a l  u s e  of  t h e  
waste s i t e  as d i c t a t e d  i n  the  c l o s u r e  plan. Cover des igns  f o r  dewatered and 
t r e a t e d  su r face  impoundment .wastes are t h e  same as cover  des igns  f o r  l a n d f i l l e d  
waste. C h a r a c t e r i s t i c s  of  l a n d f i l l  covers  were d iscussed  previous ly .  

When a s u r f a c e  impoundment has  reached t h e  end of i t s  u s e f u l  l i f e  and 

The s p e c i f i c  f e a t u r e s  of s u r f a c e  

I n  most ca ses ,  impoundment c l o s u r e  fol lows a procedure of dewater ing,  
s-ludge removal and d i sposa l ,  l i n e r  r e p a i r  o r  removal, d i k e  r e p a i r  and 
contaminated s o i l  removal monitor ing system i n s t a l l a t i o n ,  b a c k f i l l ,  cover ,  
and s u r f a c e  rec lamat ion . lS  
sys t ems  be ing  used. 

No d a t a  were a v a i l a b l e  on t h e  numbers of cover  

4-41 



Location Factors-- 

hydrogeologic s e t t i n g )  present t h e  f i n a l  l i n e  of defense f o r  contaminant 
control .  No da ta  were ava i l ab le  concerning loca t ion  c h a r a c t e r i s t i c s  of 
d i f f e r e n t  f a c i l i t i e s  o r  numbers of  sur face  impoundments employing loca t ion  
f a c t o r s  i n  t h e i r  designs. A d iscuss ion  of State and Terri torial  loca t ion  
requirements is presented in Sec t ion  5 .  

Physical loca t ion  f a c t o r s  ( s i te  and surrounding topography, c l imate ,  and 

Surface Tmpoundment Operation and Maintenance 

As with l a n d f i l l s ,  operat ion and maintenance of a sur face  impoundment is 
an ongoing pro jec t .  It  includes elements o f  equipment, materials and 
personnel. 
surface impoundment is less labor  and equipment in tens ive  than  opera t ion  and 
maintenance of a l a n d f i l l ,  and operat ing c o s t s  are genera l ly  lower. 

Due t o  the nature  of l i q u i d  wastes, operat ion and maintenance of a 

Census s t a t i s t i c s  f o r  release preventiodmanagement methods tha t  may be 
employed duriug su r face  impoundment opera t ions  are presented i n  Table 4-18. 
The numbers of sur face  impoundments t h a t  have waste r e s t r i c t i o n s ,  and 
disoharge permit requirements are shown f o r  the d i f f e r e n t  f a c i l i t y  types. 
Almost 27 percent of sur face  impoundments have waste r e s t r i c t i o n s  and over  
32 percent have discharge permits. 

Limited information is a v a i l e b l e  to  i n d i c a t e  the  incidence of o the r  
operat ing and maintenance features .  An opera t ion  and maintenance plan for 
surface impoundments may include:  s t a f f  s t r u c t u r e  and requirements, f a c i l i t y  
desc r ip t ion  and design parameters, emergency procedures, opera t ion  var iab les  
and procedures, t roub le-shoot ing procedures, prevent ive maintenance procedures 
personnel s a f e t y  requirements and procedures,  equipnent maintenance records,  
permissible waste l i s t ,  unacceptable waste lists, and an  add i t iona l  record of 
a l l  addi t ions ,  de l e t ions ,  o r  r ev i s ions  of   procedure^.^ 
physical p lan t  w i l l  include con t ro l  of: design, construct ion,  cons t ruc t ion  
materials, wastes received,  impoundment performance, l i n e r  condi t ion,  e a r t h  
work condi t ion,  vegetat ion,  rodents,  inspec t ions ,  and unacceptable 

Maintenance of t h e  

prac t ices .  4 

Environmental Monitoring a t  Surface Tmpoundments 

This s ec t ion  presents  per t inent  environmental monitoring c h a r a c t e r i s t i c s  
of S u b t i t l e  D sur face  impoundments. 
i n  t h ree  uedia:  ground water, sur face  water, and a i r .  

Environmental monitoring may be performed 

The S u b t i t l e  D Census provides an ind ica t ion  of  a c t i v e  S u b t i t l e  D sur face  
impoundment monitoring a c t i v i t y .  As shown i n  Table 4-18, 4 percent use  ground 
water monitoring, 17  percent monitor sur face  waters, and 0.1 percent monitor 
a i r  emissions. 
ground water, sur face  water, and a i r  emissions monitoring fo r  S u b t i t l e  1) 
surface impoundments. 

Ground Water SystemdParameters-- 
The purpose of ground water monitoring is t o  determine t h e  presence o r  

ex ten t  of contaminant migration from t h e  impoundment. 
ground water monitoring systems and parameters f o r  sur face  impoundments a r e  

The following subsect ions desc r ibe  the  des ign  and ex ten t  of 

-_ 

Consideration f o r  
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TABLE 4-18. NUMBERS OF ACTIVE SURFACE IMPOUNDMENTS WITH 
MONITORING SYSTEMS [ 1 ] 

Surface 
impoundment type 

Ground water Surface water A i r  emissions 
mon i to r ing mon i tor ing monitoring 

Municipal sewage sludge 131 
(6.8%) 

50 
(2.6%) 

10 
( 0 . 5 X )  

Municipal runoff 192 
(39.3%) 

57 
(11.7%) 

0 

Indust r i a l  waste 1,396 
(8.6%) 

3,151 
( 19.4% ) 

73 
(0 .4%)  

Ag r i cu 1 tura 1 wa s t e 44 
(0.3%) 

135 
(0.8%) 

1 
(<O. 1%) 

M in ing waste 5,399 
( 27.2% 

8,679 
(43.8% 

15 
(0.1Z) 

O i l  and gas waste 165 
(0.1%) 

20,030 
(16 . O X )  

25 
(< 0.1X) 

Other 7 
(0.1%) 

133 
(1.2%) 

0 

TOTAL 7,334 
(3.8%) 

32,235 
(16.8%) 

1 24 
( 0 . l Z )  
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i den t i ca l  t o  design cons idera t ion  f o r  l a n d f i l l  ground water monitoring and can 
be found i n  Sec t ion  4.2.3. Table 4-18 indica tes  t h a t  about 4 percent of a l l  
impoundments have ground water  monitoring systems. 
a r e  more l i k e l y  t o  have these  s y s t e m  than  o the r  impoundments. 

Mining waste impoundments 

Surface Water Systems/Parameters-- 
The S u b t i t l e  D Ceneus ( see  Table 4-18) ind ica t e s  t h a t  approximately 

17 percent of S u b t i t l e  D impoundments present ly  have sur face  water monitoring 
systems. 
higher  percentages of sur face  water monitoring than  do t h e  o t h e r  impoundment 
types. 

Mining waste (44 percent)  and i n d u s t r i a l  waste (19 percent)  have 

Proximity of waste sur face  impoundments t o  sur face  water and drainage 
pa t t e rns  determine the  necess i ty  of  sur face  water monitoring. Sampling yro- 
grams genera l ly  include upstream s t a t i o n s  to c o l l e c t  adequate background water 
q u a l i t y  da t a ,  and downstream s t a t i o n s  i n  areas of most l i k e l y  contamination. 

A i r  Monitoring Sys tema/Parameters-- 

explosive o r  highly v o l a t i l e  gases. Accordingly, Table 4-18, i nd ica t e s  t h a t  
only 0.1 percent of a c t i v e  S u b t i t l e  D sur face  impoundments have a i r  monitoring 
systems.  Excluding methane monitoring (which is not  re levant  t o  sur face  
impoundments), t h e  a i r  monitoring systems and parameters a t  sur face  
impoundments are i d e n t i c a l  t o  those used f o r  l a n d f i l l  a i r  monitoring and are 
described in t h e  l a n d f i l l  sec t ion .  

Nonhazardous w a s t e  sur face  impoundments do not genera l ly  contain 

4 . 3 . 3  PRELIMINARY ANALYSIS OF ENVIRONMENTAL AND HUMAN HEALTH IMPACTS 
AT SURFACE IMPOUNDMENTS 

This subsect ion presents  Phase I da ta  r e l a t i n g  t o  environmental and human 
hea l th  impacts of S u b t i t l e  D su r face  impoundmente, and has t h e  same objec t ives  
a s  Subsect ion 4.2.4. 

Table 4-19 presents  S u b t i t l e  D Census da ta  r e l a t i n g  t o  ground water, 
surface water and a i r  impacts  a t  S u b t i t l e  1) sur face  impoundments. The t a b l e  
also presents  s t a t i s t i c s  on S t a t e  inspect ions,  and on t h e  numbers of sur face  
impoundments with monitoring systems. 
ava i l ab le  aggregate  and case study information f o r  ground water, sur face  water 
and a i r  contamination. 

The following d i scuss ion  reviews t h e  

Ground Water 

Ground water impacts of S u b t i t l e  D sur face  impoundments were not  
described i n  d e t a i l  i n  any of t h e  Phase I data  c o l l e c t i o n  e f f o r t s  nor were 
they described i n  any of the  literature reviewed f o r  t h i s  s tudy,  
Census presented data on ground water r e l a t e d  p e r m i t  v i o l a t i o n s  a t  S u b t i t l e  D 
surface impoundments. 

However, the  

Census Data-- 
Table 4-19 presents  da ta  showing t h a t  few sur face  impoundments monitor 

ground water. This t ab le  a l s o  presents  numbers of  v i o l a t i o n s  due t o  ground 
water contamination, numbers of f a c i l i t i e s  with ground water monitoring and 

i 

I 

I 
I 
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TABLE 4-19. AGGREGATE DATA RELATING TO ENVIRONMENTAL CONTAMINATION AT SURFACE IMPOUNDMENTS [ l ]  
P - p  

Number of Subtitle D Surface Impoundments, by type ............................................................................................ 
Municipal Municipal Industrial Agricultural Mining Oil and 

sewage sludge runoff waste waste waste gas waste Other Total 

Total active facilities 1,938 488 16,232 17,159 19,813 125,074 11,118 191,822 

Violations detected 
by State inspection programs 

- ground water 
contamination 35 

- surface water 
contaminat ion 24 

- air I 
E. 
VI cont amina t ion 20 

State inspection at 
least once each yeara 

Facilities with 
monitoring 

1 , 148 

32 

18 

12 

350 

416 

279 

145 

5,541 

29 

189 

21 

3,334 

48 111 6 677 

249 128 22 909 

5 10 0 213 

674 76,137 62,724 2,366 

- ground water 131 192 1,396 44 5,399 165 7 7 , 3 3 4  

- surface water 50 57 3,151 135 8,679 20,030 133 32,235 

- air 10 0 73 1 15 25 0 124 

aThese data include numbers cited by states for frequencies ranging from once a year to more than four times a year. 
It excludes.less frequent inspections and entries under the questionaire category of "other". 



numbers of f a c i l i t i e s  with inspect ions a t  least once each year. The Census 
reported 416 ground water v i o l a t i o n s  a t  i n d u s t r i a l  sur face  impoundments, 
and l e s s e r  numbers a t  o ther  types of sur face  impoundments. A reported 
32 ground water contamination v i o l a t i o n s  were a t  municipal runoff surface 
impoundments. 
may unders ta te  t he  t o t a l  number of v i o l a t i o n s  s u b s t a n t i a l l y ,  s i n c e  of t he  
ac t ive  indust r ia l  and municipal runoff sur face  impoundments , only 9 percent 
and 39 percent,  respec t ive ly ,  had ground water monitoring programs. For these  
and o ther  reasons c i t e d  previously ( i n  the  d iscuss ion  of impacts a t  
l a n d f i l l s ) ,  the  number of  reported v i o l a t i o n s  is an  imperfect measure of 
environmental impacts. 

These values  and those f o r  o ther  types of sur face  impoundments 

Case Studies-- 

the Phase I e f f o r t . 1 2  These case  s tud ie s  were se l ec t ed  by t h e  EPA Off ice  of 
Sol id  Waste, as examples of  nonhazardous i n d u s t r i a l  waste lagoons i n  operat ion 
throughout the  country.  In  s p i t e  of t h i s ,  t he  cases  cannot be considered as 
representa t ive  of t h e  sur face  impoundments operated ac ross  t h e  nation. The 
case study da ta  were not  s u f f i c i e n t  t o  develop any general  conclusions 
regarding causes o r  e f  feces  of  ground water contamination a t  su r face  
impoundments. However, t he  da t a  provided i n  four  sur face  impoundment case  
s t u d i e s  ind ica t e  t h a t  comnon ground water impacts are: e leva ted  COD, TDS, and 
BOD l eve l s ;  and increased l e v e l s  of metals. No h e a l t h  impacts were associated 
with ground water contamination occurr ing  a t  t h e  case study f a c i l i t i e s .  

Four case  s t u d i e s  of S u b t i t l e  D sur face  impoundments were prepared under 

Surface Water 

Surface water impacts of S u b t i t l e  D sur face  impoundments were not  
described i n  d e t a i l  i n  any of t h e  Phase I data  c o l l e c t i o n  e f f o r t s  o r  
l i t e r a t u r e  reviews. However, t h e  Census presents  da ta  on sur face  water 
r e l a t e d  v i o l a t i o n s  a t  S u b t i t l e  D sur face  impoundments. 
s tud ie s  o r  da t a  regarding sur face  water impacts assoc ia ted  with sur face  
impoundments, a c t u a l  publ ic  h e a l t h  o r  environmental impacts a s soc ia t ed  wi th  
contamination from t h i s  type of f a c i l i t y  cannot be  made. 

In  t h e  absence of case 

Census  Data-- 
Table 4-19 shows t h a t  about 1 7  percent of a l l  impoundments monitor 

surface water. The t ab le  a l s o  ind ica t e s  t h a t  24 sur face  water contamination 
v io l a t ions  were reported a t  municipal sewage sludge sur face  impoundments, 
compared t o  279 a t  i n d u s t r i a l  f a c i l i t i e s ,  189 a t  a g r i c u l t u r a l  u n i t s ,  and 249 
a t  mining waste un i t s ,  cont r ibu t ing  t o  a to ta l  of 909 v i o l a t i o n s  i n  1984. 

Case Studies--  

assoc ia ted  with sur face  impoundments. 
No case  s tud ie s  were a v a i l a b l e  f o r  eva lua t ion  of sur face  water impacts 

A i  r 

-- A i r  impacts a t  S u b t i t l e  D sur face  impoundments were not  descr ibed i n  
d e t a i l  i n  any of t h e  Phase I da ta  c o l l e c t i o n  e f f o r t s  o r  l i t e r a t u r e  reviews. 
However, the  Census presents  da ta  on a i r r e l a t e d  v i o l a t i o n s  a t  S u b t i t l e  D 
sur face  impoundments. I n  t h e  absence of  information regarding a c t u a l  
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o c c u r r e n c e s  of a i r  con tamina t ion  due t o  s u r f a c e  impoundments o r  a i r  mon i to r ing  
d a t a  from c a s e  s t u d i e s ,  t h e  n a t u r e  and s i g n i f i c a n c e  o f  impac t s  a s s o c i a t e d  w i t h  
t h e s e  o c c u r r e n c e s  canno t  b e  e v a l u a t e d .  However, t h e  f a c t  t h a t  a i r  
con tamina t ion  v i o l a t i o n s  have been r e p o r t e d  i n d i c a t e s  t h a t  t h e s e  problems do 
e x i s t  . 
Census Data-- 

Tab le  4-19 i n d i c a t e s  t h a t  l i t t l e  a i r  mon i to r ing  i s  performed a t  s u r f a c e  
impoundments. T h i s  t a b l e  i n d i c a t e s  t h a t  20 a i r  c o n t a m i n a t i o n  v i o l a t i o n s  were 
r e p o r t e d  a t  mun ic ipa l  sewage s ludge  s u r f a c e  impoundments, compared t o  140 a t  
i n d u s t r i a l  f a c i l i t i e s ,  21 a t  a g r i c u l t u r a l  u n i t s ,  and 5 a t  min ing  waste u n i t s ,  
c o n t r i b u t i n g  t o  a t o t a l  of 208 v i o l a t i o n s  i n  1984. 

Rase S tud ie s - -  

p r e s e n c e  of a s u r f a c e  impoundment were a v a i l a b l e  f o r  t h i s  s t u d y  . No c a s e  s t u d i e s  which examine a c t u a l  impact upon a i r  q u a l i t y  due t o  t h e  

Summar- -- 
S u r f a c e  impoundments have n o t  y e t  been c h a r a c t e r i z e d  s u f f i c i e n t l y  t o  

d e t e r m i n e  human h e a l t h  and env i ronmen ta l  impacts .  

4.4 LAND APPLICATION UNITS 

This  p a r t  p r e s e n t s  d a t a  on S u b t i t l e  D land a p p l i c a t i o n  u n i t s  (LAUS) ,  The 
t o p i c s  covered i n c l u d e  g e n e r a l  p r o f i l e ,  d e s i g n  and o p e r a t i o n ,  and 
environmental  and human h e a l t h  impacts a t  LAUs.  

4.4.1 GENERAL PROFILE 

The S u b t i t l e  D Census' p rov ided  g e n e r a l  i n f o r m a t i o n  on LAUs ,  i n c l u d i n g  
numbers, ownership,  a c r e a g e ,  and waste volumes. I n f o r m a t i o n  on waste 
c h a r a c t e r i s t i c s  was a v a i l a b l e  from o t h e r  sou rces .  The d e f i n i t i o n  of  l a n d  
a p p l i c a t i o n  u n i t  (I.AU) used i n  t h e  S u b t i t l e  D Census1 was: 

A par t  of a n  e s t a b l i s h m e n t  a t  r h i c h  waste i s  a p p l i e d  o n t o  o r  i n c o r p o r a t e d  
i n t o  t h e  s o i l  s u r f a c e  f o r  t h e  purpose o f  b e n e f i c i a l  u s e  o r  waste 
t r e a t m e n t  and d i s p o s a l .  Land a p p l i c a t i o n  is  o f t e n  r e f e r r e d  t o  a s  
l and fa rming  or l andsp read ing .  S p e c i f i c a l l y  exc luded  from t h i s  d e f i n i t i o n  
a re manure s p r e a d i n g  ope ra t ions .  

This d e f i n i t i o n  is  broken down f u r t h e r  i n t o :  

Municipal sewage s ludge  LAUs, which p r i m a r i l y  r e c e i v e  sewage s ludge  
from p u b l i c l y  owned o r  p r i v a t e l y  owned domes t i c  sewage t r e a t m e n t  
f d c i i i t i e s ,  i n c l u d i n g  s l u d g e  froin domes t i c  s e p t i c  t a n k s  (was tewa te r  
LAUs are no t  i nc luded  i n  t h e  Census).  These LAUs are d i v i d e d  i n t o  
two t y p e s :  High a p p l i c a t i o n  u n i t s  where t h e  a p p l i c a t i o n  ra te  
e x c e e d s  t h e  n u t r i e n t  needs  o f  c r o p s  and low a p p l i c a t i o n  u n i t s  where 
t h e  a p p l i c a t i o n  ra te  is  based on c r o p  n u t r i e n t  needs.  
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0 I n d u s t r i a l  waste LAUS, which rece ive  waste ( including sludge o r  
wastewater) p r i m a r i l y  from f a c t o r i e s ,  processing p l a n t s ,  and o t h e r  
manufacturing o r  commercial a c t i v i t i e s .  

0 O i l  and gas LAUs, which rece ive  waste generated by o i l  and gas 
explora t ion  and ex t r ac t  ion operat ions,  e.g. , d r i l l i n g  muds. i 

e Other LAUs, which rece ive  S u b t i t l e  D wastes but  do not  f a l l  i n t o  any 
of t he  above ca tegor ies ,  e.g., a dr inking water t reatment  waste LAU. 

LAU Numbers, Ownership, Acreage, and Waste Volumes 

For each t y p e  o f  LAU, Census da t a  were co l lec ted  on t o t a l  numbers, 
ownership, acreage and amount of wastes received. Respondents t y p i c a l l y  ra ted  
the  da ta  q u a l i t y  o f  land app l i ca t ion  u n i t  t o t a l  numbers in  the  f a i r ,  poor o r  
very poor range. 

According t o  Census r e s u l t s ,  there  were 18,889 S u b t i t l e  D land 
app l i ca t ion  u n i t s  located a t  12,312 establ ishments  i n  t h e  United S t a t e s  i n  
1984. Municipal sewage sludge u n i t s  accounted f o r  about two-thirds of t h i s  
t o t a l .  Figure 4-8 presents  t h e  number and r e l a t i v e  share  of t h e  t o t a l  f o r  
each of the  four  t y p e s  of LAU. The t o t a l  estimated number of a c t i v e  
S u b t i t l e  D land app l i ca t ion  u n i t s  i n  1984 f o r  each S t a t e  and Te r r i t o ry  i s  
shown on the map presented i n  Figure 4-9. 
reported S u b t i t l e  D LAUs (4,181),  followed by Michigan (2,5011, Pennsylvania 
(2,400), Indiana (1,300),  and Minnesota (850). 

Wisconsin has the  h ighes t  number of 

Ownership da ta  were reported f o r  18,782 (99.4 percent)  of t h e  t o t a l  
S u b t i t l e  D LAUs. As Table 4-20 makes c l e a r ,  t h e  g r e a t  major i ty  of a l l  kinds 
of LAUs a r e  p r iva t e ly  owned. 

For 15,576 (82.4 percent)  of a l l  LAUS, acreage information w a s  supplied.  
Although three-quarters  of "other" LAUs were g r e a t e r  than 100 a c r e s ,  more than  
half of municipal sewage sludge, i n d u s t r i a l  waste and o i l  and gas  waste LAUs 
were less than 50 acres .  Acreage f o r  each t y p e  o f  LAU and f o r  t o t a l  LAUs 1s 
presented i n  Table 4-21. 

Information on t he  amounts of waste received was reported f o r  12,020 
(63.6 percent) of the  S u b t i t l e  D land app l i ca t ion  un i t s .  
l e s s  than 50 tons  of waste (dry weight) i n  1984, as  shown i n  Table 4-22, 
although the  m a j o r i t y  of o i l  o r  gas waste LAUs received 100 t o  999 tons during 
the year. 

Most LAUs received 

Waste Charac t e r i s t i c s  

The p r inc ipa l  waste t y p e s  t h a t  are disposed i n  S u b t i t l e  D LAUs include:  
municipal sewage sludge, i n d u s t r i a l  wastewater and s ludge,  and o i l  and gas 
wastes. The c h a r a c t e r i s t i c s  of t hese  wastes are presented i n  Sect ion 3. The 
following subsect ions descr ibe  t h e  physical  and chemical waste c h a r a c t e r i s t i c s  
and q u a n t i t i e s  received i n  S u b t i t l e  D land appl ica t ion  uni t s .  
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Other 

(3%) 
621' 

Oil or Gas 
726  * 1 (4%) 

Industrial 
5 ,605 * 
( 3 0 OiO ) 

TOTAL LAND APPLICATION UNITS = 18,889 

*No est imates  of municipal sewage sludge LAUs obtained for I L ,  LA, MO, or WV; 
no est imates  of industr ia l  waste LAUs obtained f o r  I L ,  LA, MO, o r  MT; and no 
est imates  of o i l  or gas waste LAUs obtained for I L ,  MO, or MT. 

Figure 4-8 .  Number of Subt i t l e  D land appl icat ion u n i t s ,  by type. [ I ]  
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Figure 4-9 .  Number of Subt i t l e  D land appl icat ion un i t s  by State .  [ I ]  



I 

t 

TABLE 4-20. NUMREK OF SUBTITLE D LAND A P P L I C A T I O N  U N I T S  
BY OWNERSHIP CATEGOKY [ 11 

I.--.-- - - 
Owned by Owned by Owned by 

Land Response S t a t e  l o c a l  Federa l  Pri- 
a p p l i c a t i o n  ra te  govern- govern- govern- v a t e l y  
u n i t  t ype  ( p e r c e n t )  ments men t s men t owned To ta 1 

Municipal 
sewage s ludge  
a t  h igh  ap- 
p 1 i c a t  i o n  
ratesa 

Mun i c  i pa 1 
sewage s ludge  
a t  low appl i -  
c a t i o n  
ratesa 

To ta l  muni- 
c i p a l  sewage 
sludgea 

I n d u s t r i a l  
waste 

O i l  o r  Gas 
waste 

O t h e r  

98 2 
(0.8%) 

99 72 
(0.7%) 

99 104 
( 0 . 9 X )  

99 1 
(0.1%) 

(0.1%) 
100 1 

100 10 
(1.6%) 

48  
(20.3%) 

1,028 
(10.6%) 

1,524 
( 12.9% 1 

1 8  
(0.3%) 

6 
(0.8%) 

26 
(4.2%) 

0 

1 7  
(0.2%) 

72 
(0.6X) 

13  
(0.2%) 

( 2 . 2 % )  
16 

9 
(1.4%) 

187  
(78.9R 

8,570 
(811.5X 

10,145 
( 8 5 .  6X 

5,558 
(99.4% 

703 
(9b. 8% 

576 
(92.8% 

237 
( 100. 0x ) 

9,687 
( 100. ox 1 

11,1145 
(100. or 1 

5,590 
( 100. on) 

726 
(9Y.YK) 

621 
(100. U X  1 

TOTAL 99 116 1,574 110 16,9112 18,782 
(0.3%) (8.4%) (0.6.X) (YU.4%) (100.0;6) 

aII igh r a t e  a p p l i c a t i o n  and low r a t e  a p p l i c a t i o n  do not equal t h e  t o t a l  
municipal sewage s ludge  f i g u r e s  because. some s t a t e s  do n o t  d i s t i n g u i s h  high 
and  low a p p l i c a t i o n  r a t e s .  
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TABLE 4-21. NUMBER OF SUBTITLE D LAND APPLICATION UNITS 
BY ACREAGE CATEGORY [l] 

I 

Land Response 
application rate Less than 10 - 49 50 - 99 100 acres 
unit type (percent) 10 acres acres acres or more Total 

I 

Municipal sewage 
sludge at high 
application 
ratesa 

Municipal 
sewage sludge 
at low appli- 
cation ratesa 

Total municipal 
sewage sludgea 

Industrial 
waste 

Oil or gas 
waste 

Other 

98 96 
(40.7%) 

57 64 19 236 
(24.2%) (27.1%) (8.0%) ( 100.0% 1 

78 1,503 3,339 1,476 1,336 7,654 
(19.6%) (43.6%) (19.3%) (17.5%) (100.0%) 

02 2,077 
( 21.2%) 

4,567 
(46.5%) 

1,789 
(18.2%) 

1,378 
(14.0%) 

9,811 
(99.9%) 

4 96 681 
(15.4%) 

1,805 
(40.9%) 

1,462 
(33.1%) 

470 
(10.6%) 

4,418 
~100.0%~ 

1 100 568 
(78.2%) 

69 
(9.5%) 

44 
(6.1%) 

45 
(6.2%) 

726 
(100.0%) 

100 154 
( 24.8% 1 

7 
(1.1%) 

6 
(1.0%) 

454 
(73.1%) 

621 
(100. 0%) 

TOTAL 82 3,480 6,448 3,301 2,347 15,576 
(22.3%) (41.4%) (21.2%) (15.1%) (100.0%) 

aHigh rate application and low rate application do not equal the total 
municipal sewage sludge figures because some states do not distinguish 
between high and low application rates. 
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TABLE 4-22. NUMBER OF SUBTITLE D LAND APPLICATION UNITS 
BY AYOUNT OF WASTE [ I ]  

Received Received 
less t h a n  Received Received 1,000 or 

Land Response pe r  year tons  p e r  tons per  p e r  yea r  
50 tons 50 - 99 100 - 999 more tons  

ap p l  i c a  t ion r a t e  (dry yea r  (dry year  (dry (dry 
u n i t  type  ( percent  weight weight weight weight To ta l  

Municipal sewage 
s ludge a t  high 
a p p l i c a t i o n  
r a t e s a  

Mun i c  i pal  
seyage s ludge 
a t  low appl i -  
c a t i o n  ratesa 

Total  municipal 
sewage sludgea 

Indus t r i a  1 
waste 

O i l  o r  gas  
waste 

Other 

32 20 24 5 2 8  
(26.0%) (31.2%) (6.5%) (36.4%) 

52 2 ,727  9 58 1,050 321 
(53.9%) (18.9%) (20.8%) (6 .3%) 

57 4,2 76 1,043 1,080 355 
(63.3%) (15.4%) (16.0%) (5.3%) 

81 3,740 174 151 30 
(91.3%) (4.2%) (3.7%) (0.7%) 

76 81 22 43 9 8 
(14.7%) (4.0%) (79.8%) (1.5%) 

100 31 9 151 151 0 
(51.4%) (24.3%) (24.3%) 

7 7  
(100.1X) 

5,056 
(99.92) 

6,754 
(100.0% 1 

4,095 
(99.9% 1 

550 
(100.0% 

621 
( 100.0% 

TOTAL 64 8,416 1,390 1 , 8 2 1  393 12,020 
(70.0%) (11.6yd) (15.1%) (3 .3%)  (100.0%) 

aHigh r a t e  a p p l i c a t i o n  and low rate a p p l i c a t i o n  do not  equal t h e  t o t a l  
municipal sewage s ludge f i g u r e s  because some s t a t e s  do not  d i s t i n g u i s h  
between h igh  and low a p p l i c a t i o n  r a t e s .  
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Chemical and Physical  Charac t e r i s  t its-- 
Waste r e s t r i c t i o n s  are widely p rac t i ced  a t  LAUs, t h e r e f o r e  t h e  chemical 

and physical  c h a r a c t e r i s t i c s  of land appl ied  wastes are determined as much by 
f a c i l i t y  ope ra t ing  o r  design parameters a s  by waste genera tor  c h a r a c t e r i s t i c s .  

Table 4-23 l i s t s  waste c o n s t i t u e n t  ranges f o r  i n d u s t r i a l  wastes t h a t  a r e  
w e l l  s u i t e d  f o r  d i s p o s a l  through land app l i ca t ion .  B io log ica l  Oxygen Demand 
(BOD) and Chemical Oxygen Demand (COD) a r e  commonly used t o  determine a 
waste's deg radab i l i t y .  

The municipal sewage sludge c h a r a c t e r i s t i c s  of  of  i n t e r e s t  t o  land 
a p p l i c a t i o n  include s o l i d s  content , t o t a l  f ixed  d i s so lved  s o l i d s ,  and 
suspended s o l i d s ,  BOD and COD. As wi th  i n d u s t r i a l  wastes,  municipal sludge 
c h a r a c t e r i s t i c s  d e f i n e  a waste's d e g r a d a b i l i t y  and are used t o  e s t a b l i s h  
app l i ca t ion  rate l i m i t s .  

Quant h i e s  Received-- 

land a p p l i c a t i o n  u n i t s  i n  1984. 
( 7 0  percent )  r ece ive  less than 50 tons/year  of waste and approximately 
81 Percent of t h e  repor ted  i n d u s t r i a l  LAUs r ece ive  less than  99 tons/year .  
A study of i n d u s t r i a l  nonhazardous wastes3 p r e s e n t s  da t a  from 12 major 
i n d u s t r i e s  concerning indus t  rial nonhazardous wastes managed a t  land 
a p p l i c a t i o n  sites. These data are summarized i n  Table 4-24. Limitat ions of 
t he  i n d u s t r i a l  nonhazardous waste d i sposa l  s tudy are d iscussed  i n  Sec t ions  2 
and 3. 

Table 4-22 presents  S u b t i t l e  D Census da t a  on waste amounts received a t  
The t a b l e  shows t h a t  most repor ted  LAUs 

4.4.2 LAU DESIGN AND OPERATION 

The following d iscuss ion  summarizes the  pe r t inen t  Phase I d a t a  c o l l e c t i o n  

Topics discussed i n  t h i s  s e c t i o n  inc lude  design,  opera t ion  
e f f o r t s  regard ing  des ign  and opera t ing  c h a r a c t e r i s t i c s  of  S u b t i t l e  D land 
app l i ca t ion  un i t e .  
and maintenance, and environmental monitoring. 

LAU Design 

Many v a r i a b l e s  may a f f e c t  t he  des ign  of land a p p l i c a t i o n  un i t s .  The 
e x i s t i n g  s o i l  c h a r a c t e r i s t i c s  determine t h e  waste types  t h a t  can be used. The 
waste c h a r a c t e r i s t i c s  determine t h e  a p p l i c a t i o n  method. This s e c t i o n  presents  
design information concerning s lope ,  r u n o d r u n o f f  con t ro l  and s o i l  
requirements. 

Slope-- 
Slope can a f f e c t  t h e  amount of s o i l  e ros ion  and p o t e n t i a l  runoff  of 

appl ied  sludge. S teep  slopes are accep tab le  i f  t h e  s o i l  i s  w e l l d r a i n e d  and 
well-aerated.  With very permeable soils, however, steep s lopes  inc rease  t h e  
p o s s i b i l i t y  of  s u r f a c e  runoff  o f  sludge. 
e ros ion  can t r anspor t  s ludge-so i l  mixtures  t o  sur face  waters. The p a r t i c u l a r  
wastes must  a l s o  be  considered. 
s lopes a t  a c t i v e  LAUS. 

Rapid su r face  runoff  and s o i l  

N o  d a t a  were a v a i l a b l e  concerning var ious  
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TABLE 4-23. CHARACTEKISTICS OF VARIOUS INDUSTRIAL WASTEWATEKS 
APPLIED TO LAND [ 2 0 ]  (unite i n  mg/l unlees noted) 

Cons t ituent 
Food Pulp and 

processing pape f Dairy 

BOD 200 - 4,000 60 - 30,000 4,000 

COD 300 - 10,000 - - 
' Suspended so l ids  200 - 3,000 200 - ~ o o J o o o  - 

Total fixed dissolved 1,800 2,000 1,500 
so l ids  

Total nitrogen 10 - 50 - 90 - 400 
pH, dimensionless 4.0 - 12 6 - 11 5 - 7  

- Temperature, O F  145 195 
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-- 

TABLE 4-24. INDUSTRIAL DISPOSAL OF NONHAZARDOUS 
WASTES I N  LAND APPLICATION UNITS [3Ia  

Industry 

want  i t y  managed 
by ons i te  

land application 
( ton/ yea r 1 

Industrial Organic 
Chemicals (SXC 2819) 

Pet role- Re fining 
Industry ( S I C  29) 

Plast ics  and Resin8 
Manufacturing (SIC 2821 1 

255,7 00 

753,300 

43,200 

Total 1,052,200 

aApproximately 0 .3  percent of the industrial waste 
produced (12 of 22 industries) i s  being managed on 
land application sites. 
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Runon/Runoff Controls-- 

prevent unauthorized d ischarge  i n t o  t h e  groilnd water o r  su r f ace  water. 
Se lec t ion  of runonlrunoff c o n t r o l  u sua l ly  depends upon s ludge a p p l i c a t i o n  
technique. 
con t ro l  runoff :  18 

Runon/runoff c o n t r o l  requirements a r e  used t o  p ro tec t  water q u a l i t y  and 

The following is a l i s t  of  conmion techniques and p r a c t i c e s  used to 

0 F i l l  depressions from c u t  r idges  and mounds t o  c o n t r o l  ponding; 

t 
t 

0 Terraces  to  p r o t e c t  lower l ands ;  

0 Diversion t e r r a c e s  graded and g r a s s  covered t o  d e l i v e r  water a t  
noneros ive  flows t o  a cont r o  1 discharge  point  ; 

0 Vegetation t o  c o n t r o l  e ros ion  and reduce su r face  runof f ;  

0 Col l ec t ion  and s t o r a g e  o f  su r face  runof f ;  

0 Leachate c o l l e c t i o n  and con t ro l .  

Table 4-25 shows t h a t  51 percent o f  LAUe employ r u n o d r u n o f f  con t ro l s .  
Municipal sewage sludge LAUs are the  m o s t  l i k e l y  t o  have t h e s e  con t ro l s .  

Soil Type Requirements-- 
S o i l  c h a r a c t e r i s t i c s  e f f e c t  land a p p l i c a t i o n  u n i t  s i t i n g  because t h e  

condi t ions  and p r o p e r t i e s  of s o i l  and s ludge determine s ludge  a p p l i c a t i o n  
r a t e s .  S o i l  c h a r a c t e r i s t i c s  commonly considered inc lude  s o i l  test 
information, permeabi l i ty  requirements,  and s p e c i a l  cons ide ra t ions  f o r  crop 
growth. No da ta  were a v a i l a b l e  concerning var ious  s o i l  types a t  LAUS. 

LAU Operation and Maintenance 

The opera t ing  and maintenance c h a r a c t e r i s t i c s  of a land a p p l i c a t i o n  u n i t  
This  s e c t i o n  i s  cons i s t  of a w i d e  spectrum of  a c t i v i t i e s  and precaut ions.  

concerned wi th  the  following c h a r a c t e r i s t i c s :  s a fe ty  precaut ions  and 
con t ro l s ,  employees and equipment, waste a p p l i c a t i o n  techniques,  waste 
app l i ca t ion  r a t e  l i m i t s ,  emergency preparedness  and contingency plana. 
Limited da ta  are a v a i l a b l e  on cu r ren t  LAU p r a c t i c e s  i n  t h e s e  areas. 

Safety Precaut ions  and Controls-- 

l i m i t s  and c rop  r e s t r i c t i o n s .  F i f ty- four  percent of a l l  LAUs employ waste 
r e s t r i c t i o n s ,  75 percent have a p p l i c a t i o n  r a t e  l i m i t s ,  and 60 percent  have 
r e s t r i c t i o n s  on growing food cha in  crops.  The major i ty  of f a c i l i t i e s  using 
these  methods a r e  municipal sewage sludge un i t s .  

Data a r e  presented i n  Table 4-25 f o r  waste r e s t r i c t i o n s ,  a p p l i c a t i o n  r a t e  

Employees and Equipment-- 

waste. No u s e f u l  information was found pe r t a in ing  t o  LAU employees. 
Equipment a t  LAUs i s  used f o r  t r a n s p o r t a t i o n ,  s to rage  and a p p l i c a t i o n  of -- 

The equipment used f o r  waste t r anspor t  and a p p l i c a t i o n  v a r i e s  according 
t o  t h e  consis tency of t h e  waste app l i ed  ( i . e . ,  dewatered, l i q u i d  s ludge o r  
wastewater). For dewatered sludge, open dump t rucks  a r e  used f o r  
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! TABLE 4-25. NUMBERS OF SUBTITLE D APPLICATION UNIT 
TYPES OF RELEASE PREVENTION mTHODS [l 

I SIN1 VA IOUS 

Municipal sewage sludgea 
--------------------________I__________ 

High Low Oil 
application application Industrial or gas 

Management method rate rate Subtotal' waste waste Other Total 

Runon/Runoff controls (59) 
( 24.4% 1 

Waste resttictions (185) 
(ban on certain ( 76.4%) 
Subtitle D waste 
types) 

FI Waste application (195) 
ul rate limits (80.6%) 

1 

aD 

Restrictions on the (198) 
growing of food (81.8%) 
chain crops 

(4 090)  5 075 
(41.82) (42.5%) 

(5,698) 5,932 
(58.3%) (49.7%) 

(8,164) 9 437 
(83.5%) (79.1%) 

(7,672) 8,401 
(78.5%) ( 70.4% 

3,837 569 
(68.5%) (78.4%) 

3,633 122 
(64.8%) (16.8%) 

4,085 93 
(72.9%) (12.8%) 

23 2 395 
(42.7%) (3.2%) 

164 9,645 
(26.4%) (51.1%) 

10,241 544 
(89.2%) (54.2%) 

475 14,090 
(76.5%) (74.6%) 

576 11,395 
!92.8%) (60.3%) 

18,889 Total LAUs 11,937 5,605 7 26 621 

aHigh and low rate application may not equal the subtotal because some States 
do not distinguish between these two types. 



t r a n s p o r t i n g ,  while bu l ldoze r s ,  l oade r s ,  g rade r s ,  o r  box s p r e a d e r s  are used 
f o r  spreading. Regular farm equipment i s  used f o r  spreading o r  f i l l i n g  
dewatered sludge and heavy-duty d i s c s  o r  d i s k  harrows are commonly used t o  
bury t h e  sludge. 

Liquid sludge and wastewater are u s u a l l y  t r anspor t ed  i n  tank t rucks  o r  
p i p e l i n e s  ( a l s o  used are c losed  r a i l r o a d  tanks and barges).  Tank t r u c k  
sp raye r s  and sp reade r s  w i th  s p l a s h  guards are used t o  apply  t h e  waste. 
Subsurface a p p l i c a t i o n  i s  achieved by us ing  subsur face  i n j e c t i o n  d i s c h a r g e r s  
mounted t o  plows o r  d i s c s .  

Storage f a c i l i t i e s  are used i n  case of equipment breakdowns, adverse  
weather cond i t ions ,  o r  t o  accommodate f l u c t u a t i o n s  i n  s ludge  product ion  ra te  
and a g r i c u l t u r a l  cropping pa t t e rns .  These s to rage  f a c i l i t i e s  i nc lude  lagoons, 
Imhof f and community s e p t i c  tanks,  ho ld ing  tanks ,  unconfined hoppers and 
b ins .  18 

Waste Ap p l  i ca t ion Te c hn iq ues -- 
a p p l i c a t i o n  techniques f o r  dewatered o r  l i q u i d  s ludge  d i f f e r  from those  f o r  
wastewater. 

Waste a p p l i c a t i o n  techniques a l s o  vary w i t h  waste cons is tency .  The 

These techniques are desc r ibed  below. 

Municipal wastewater s ludge  can  b e  app l i ed  to  land i n  e i t h e r  l i q u i d  o r  
dewatered form. Dewatered sludge a p p l i c a t i o n  is similar t o  t h a t  of 
f e r t i l i z e r s ,  l i m e ,  o r  animal manure. Liquid s ludge  can b e  a p p l i e d  by tank 
t ruck ,  farm tank  wagon-spreading o r  by us ing  subsur face  i n j e c t i o n .  

I n d u s t r i a l  wastewater land  a p p l i c a t i o n  is  used f o r  waste t r ea tmen t  and 
d isposa l .  Sur face  a p p l i c a t i o n  methods inc lude :  s p r i n k l e r  systems, r i dge  and 
furrow, border  s t r i p ,  and bas in  flooding. Land treatment methods include slow 
and r ap id - ra t e  i n f i l t r a t i o n .  

Waste Appl ica t ion  Rate L i m i t s - -  
The municipal sludge a p p l i c a t i o n  ra te  may b e  determined by sludge 

composition, s o i l  test information, f e r t i l i z e r  need of t h e  c r o p  grown, and 
annual waste a d d i t i o n  l i m i t s .  

Emergency Preparedness-- 
Emergency preparedness procedures used a t  LAUs t o  avoid p o s s i b l e  

hazardous s i t u a t i o n s  include : t r a i n i n g  personnel f o r  emergency s i t u a t i o n s ,  
keeping emergency equipnent on standby, us ing  f i r e  precaut ion  procedures such 
as p r o h i b i t i o n  o f  unauthorized open burning, cons t ruc t ing  stormwater channels  
t o  prevent f looding  of p o t e n t i a l l y  harmful wastewater, and us ing  proper 
monitoring procedures ( see  s e c t i o n  on Environmental Monitoring a t  LAUS). 

Cone ingency Plans-- 

t h e  -_ 
No information is  a v a i l a b l e  regard ing  t h e  r o l e  of contingency p lans  i n  

o p e r a t i o n  o f  land a p p l i c a t i o n  sites. 
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Environmental Monitoring a t  LAUs 

Monitoring LAU si tes a f t e r  s ludge a p p l i c a t i o n  i n d i c a t e s  t h e  ex ten t  of 
environment changes t h a t  have occurred as a r e s u l t  o f  waste app l i ca t ion .  
Environmental monitoring needs vary according t o  land u t i l i z a t i o n  
( i .e .  , dedica ted  land d i s p o s a l ,  a g r i c u l t u r a l  purposes,  e t c . )  and e x i s t i n g  s i t e  
c h a r a c t e r i s t i c s .  In  genera l ,  monitoring a t  a iand a p p l i c a t i o n  u n i t  may 
poss ib ly  inc lude  sampling and a n a l y s i s  o f :  

0 Sludge q u a n t i t i e s  and c h a r a c t e r i s t i c s ,  

0 S o i l  c h a r a c t e r i s t i c s ,  (phys i ca l  and chemical)  , 
0 Ground water q u a l i t y  beneath and ad jacent  t o  t h e  s i t e  i n  t h e  

d i r e c t i o n  of ground water flow, 

0 Surface water runoff  from t h e  si te,  

* 0 Surface  waters p o t e n t i a l l y  a f f e c t e d  by t h e  s i te ,  

0 Odor, d u s t ,  and/or  a e r o s o l  emissions from t h e  si te,  and/or  

0 Crops grown on t h e  site. 

Data from t h e  S u b t i t l e  D Census are presented i n  Table 4-26, showing t h e  
number o f  a c t i v e  S u b t i t l e  D LAUs wi th  ground water, s u r f a c e  water, or a i r  
monitoring systems i n  place.  

Sludge Sys tedparameters - -  
A sludge monitoring system i s  o f t e n  used as a q u a l i t y  c o n t r o l  t o o l  and a 

warning of t h e  presence of high concen t r a t ions  of  undes i r ab le  c o n s t i t u e n t s .  
In  add i t ion ,  d a t a  on p l a n t  n u t r i e n t s  (N, P, and K) are sometimes monitored t o  
assist  s ludge u s e r s  (e.g., fanners ,  c o m e r c i a 1  tree growers, e t c . )  i n  
e f f i c i e n t  u s e  of  n u t r i e n t s .  

The frequency of s ludge sampling and a n a l y s i s  i s  commonly a func t ion  
o f :  21 system s i z e ,  h i s t o r i c a l  v a r i a t i o n s  i n  s ludge c h a r a c t e r i s t i c s ,  t h e  
land a p p l i c a t i o n  o p t i o n  being u t i l i z e d ,  and t h e  sampling frequency requi red  by 
the  appropr i a t e  r egu la to ry  agency. 

Sludge may b e  analyzed f o r  pH, and a v a r i e t y  of chemical cons t i t uen t s .  
I n  a d d i t i o n ,  i f  t h e  system used is p o t e n t i a l l y  s e n s i t i v e  t o  pathogens and/or  
p r i o r i t y  organics ,  t h e s e  parameters may a l s o  be  measured. 
ava i l ab le  on t h e  numbers of f a c i l i t i e s  which monitor s ludge  o r  input  wastes. 

No d a t a  were 

. 

Sei 1 S y s  tem/Parameter s-- 
Per iod ic  s o i l  monitoring of  a land a p p l i c a t i o n  u n i t  may be  done when t h e  

s iudge conta ins  s i g n i f i c a n t  q u a n t i t i e s  of heavy metals o r  p r i o r i t y  p e r s i s t e n t  
organics ,  when heavy s ludge a p p l i c a t i o n  rates are used ( i . e . ,  as wi th  a 
dedicated d i s p o s a l  s i te)  and t h e r e  is concern t h a t  t h e  s o i l  w i l l  become 

I 
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phytotoxic t o  vege ta t ion  on t h e  s i t e ,  o r  when t h e  LAIJ's S t a t e  o r  l oca l  p e r m i t  
requires c e r t a i n  pe r iod ic  s o i l  monitoring. Table 4-26 shows t h a t  about 
2 7  percent of a l l  LAUs monitor t h e  s o i l .  
sludge LAUs. 

Most of t h e s e  are municipal sewage 

Ground Water SystemlParameters-- 
A d e t a i l e d  d i scuss ion  of ground water monitoring systems can  b e  found i n  

Sec t ion  4.2 ( L a n d f i l l s ) .  The c o n s t i t u e n t s  analyzed from ground water samples 
depend on monitoring goa ls ,  waste composition, uses  of ground water, and 
r egu la to ry  requirements. About 6 percent o f  a l l  LAUe monitor ground water 
(from Table 4-26). Most of t h e s e  are i n d u s t r i a l  waste LAUs. 

Sur face  Water System/Parameters-- 

NPDES permit,  o r  when t h e  s i t e  i s  nea r  a s e n s i t i v e  s u r f a c e  water body.18 
Surface water monitoring parameters may inc lude  those  which e i t h e r  may e f f e c t  
publ ic  h e a l t h ,  o r  t hose  which may c o n t r i b u t e  t o  e u t r o p h i c a t i o n ;  
( e . g . ,  ni t rogen  and phosphorus). According t o  Table 4-26, about  3 percent of 
a l l  LAUs monitor su r face  water. 
monitor su r face  waters most f r equen t ly .  

Surface water monitoring is  g e n e r a l l y  performed when it  i s  requi red  by a n  

Municipal sewage s ludge  and o i l  and gas u n i t s  

A i r  Sys tendparameters-- 

No d a t a  were a v a i l a b l e  on t h e  monitoring systems o r  parameters used a t  t h e  
sites report ing a i r  monitoring. 

As shown i n  Table 4-26, few L A U s  ( l e s s  t han  1 pe rcen t )  monitor t h e  a i r .  

Crop Monitoring/Patameters-- 

are used ( i . e . ,  as with a ded ica t ed  d i s p o s a l  s i t e )  and t h e r e  is concern t h a t  
food-chain vege ta t ion  grown on t h e  s i t e  may accumulate p o t e n t i a l l y  harmful 
q u a n t i t i e s  o f  heavy meta ls  ( p a r t i c u l a r l y  Cd) from t h e  amended s o i l .  
a l s o  be performed t o  a s s u r e  p r i v a t e  farm owners t h a t  t h e i r  c rops  are no t  being 
adverse ly  a f f e c t e d  by t h e  use  o f  sludge. 
vary from t h i s  l i s t ,  depending on t h e  sludge c o n s t i t u e n t s  o f  concern. No d a t a  
on numbers of f a c i l i t i e s  t h a t  monitor c rops  were ava i l ab le .  

Vegetation monitoring is u s u a l l y  done when heavy s ludge  a p p l i c a t i o n  rates 

It may 

The a c t u a l  parameters monitored may 

4.4.3 PRELIMINARY ANALYSIS OF ENV1RL)NMENTAL AND HUMAN HEALTH IMPACTS 
AT LAUs 

This subsec t ion  p resen t s  Phase I d a t a  r e l a t i n g  t o  environmental and human 
h e a l t h  impacts o f  S u b t i t l e  D l and  a p p l i c a t i o n  u n i t s ,  and has  t h e  same 
ob jec t ives  as Subsection 4.2.4. 
s tudy  information f o r  ground water, su r face  water and a i r  contaminant 
impacts. No d a t a  on a c t u a l  pub l i c  h e a l t h  impacts of LAUs were a v a i l a b l e  f o r  
t h i s  study. 

It p resen t s  t h e  a v a i l a b l e  aggrega te  and c a s e  

T a b l e  4-27 presents  S u b t i t l e  D Census d a t a  r e l a t i n g  to  ground water, 
sur face  water and a i r  impacts a t  S u b t i t l e  D LAUs. 
s f a t i s t i c s  on S t a t e  inspec t ions ,  and on t h e  numbers of LAUS w i t h  monitoring 
systems . 

The t a b l e  a l s o  p r e s e n t s  
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TABLE 4-26. NUMBERS OF ACTIVE LAND APPLICATION UNITS WITH 
MONITORING SYSTEMS [l j 

Ground Surface  
Land a p p l i c a t i o n  water water A i  r Soi 1 

u n i t  type mon it o r i n g  mon it o r i n g  mon it  o r i n g  monitoring 

(Municipal sewage s ludge  
a t  h igh  a p p l i c a t i o n  r a t e )  

(Municipal sewage s ludge  
a t  'low a p p l i c a t i o n  r o t e )  

Sub to ta l  of municipal 
sewage sludge* 

I n d u s t r i a l  waste 

O i l  or gas  waste 

Other 

( 4 3 )  
(17.8%) 

( 1 7 0 )  
(1.7%) 

337 
( 2 . 8 % )  

592 
(10.6%) 

247 
( 34.0% 1 

3 
( 0 . 5 % )  

(16) 
( 6 . 6 % )  

( 7 4 )  
( 0 . 8 % )  

265 
(2.2%) 

137 
( 2 . 4 % )  

230 
(31.7%) 

0 

(0) 

(0) 

100 
(0.8%) 

31 
( 0 . 6 % )  

3 7  
(5. U )  

0 

( 206 ) 
(85.14;) 

(41S7) 
(46.2% 

4804 
(40.2%) 

20 4 
( 3 . 6 % )  

42 
( 5 . 8 % )  

3 
( 0 . 5 % )  

Tota l  1,179 63 2 168 5 , 0 5 3  
( 6 . 2 % )  ( 3 . 3 % )  (0.9%) ( 2 6 . 8 % )  

*High and low ra te  a p p l i c a t i o n  may n o t  equa l  t h e  s u b t o t a l  because some S t a t e s  
do no t  d i s t i n g u i s h  between t h e s e  two types. 
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TABLE 4-27. AGGREGATE DATA RELATING TO ENVIRONMENTAL CONTAMINATION AT LAND APPLICATION UNITS [ l ]  

Number of Subtitle D Land Application Units, by Type 

Municipal sewage sludge 
Subtotal of ......................... 

High Low municipal 

rate rate sludgea waste gas waste Other Total 
application application sewage Industrial O i l  or 

Total active facilities (242) (9,779) 11,937 5,605 726 621 18,88? 

Violations detected 
by State inspection programs 

- ground water 
contamination 

- surface water 
contamination 

P - air 
I contamination 0 

W 

State inspection at 
least once each yearb 

Facilities with 
monitoring 

- ground water 

(4) (13) 17 45 2 2 66 

(1) (15)  17 60 25 24 126 

(43) (170) 337 

10 0 0 22 

796 652 26 3,795 

592 247 3 1,::9 

- surface water (16) (74) 265 137 230 0 632 

- air (0) (0) 100 31 37 0 168 

- soil (206) (4,517) 4,804 204 42 3 5,053 

_- 

aHigh rate application and low rate application do not equal the total municipal sewage sludge figures because some 
States do not distinguish between high and low application rates. 

bThese data include numbers cited by States or Territories for inspection frequencies ranging from once a year to 
more than four times a year. 
"other". 

It excludes less frequent inspections and entries under the questionaire category of 



Ground Water 

Census Data-- 

This  t a b l e  ind ica t e s  1 7  ground water contamination v i o l a t i o n s  a t  municipal 
sewage sludge LAUs, 45 a t  i n d u s t r i a l  L A U s ,  and 2 a t  o i l  o r  gas  and o the r  
LAUs. These da t a  suggest t h a t  i n d u s t r i a l  LAUs cause more ground water 
contamination than  municipal, o i l  and gas,  o r  o t h e r  un i t s .  The number of 
reported v i o l a t i o n s  i s  a n  imperfect  measure o f  environmental impacts f o r  
reasons c i t e d  previously ( i n  the  d i scuss ion  of impacts a t  l a n d f i l l s ) .  

As shown i n  Table 4-27, few land a p p l i c a t i o n  u n i t s  monitor ground water. 

Case Studies--  
Land t reatment  f i e l d  s t u d i e s  were conducted f o r  f i e l d  a p p l i c a t i o n  u n i t  

f a c i l i t i e s  i n  a n  e f f o r t  t o  determine t h e  environmental a c c e p t a b i l i t y  of LAU 
operat ions.  21 The conclusions of t he  c a s e  s t u d i e s  are s i t e - s p e c i f i c ,  w i t h  
each s i te  possessing a unique balance of decomposition and waste migrat ion 
depending upon t he  va r ious  p rope r t i e s  of t he  waste, s i t e ,  and land c u l t i v a t i o n  
techniques. These case s t u d i e s  are not  reviewed he re  because t h e i r  d a t a  were 
i n s u f f i c i e n t  t o  draw genera l  conclusions about h e a l t h  and environmental 
impacts a t  LAUs. 

Surf ace Water 

Census Da ea-- 
As shown i n  Table 4-27, few LAUs monitor su r face  water. The d a t a  i n  t h i s  

t a b l e  i n d i c a t e  1 7  su r face  water contamination v i o l a t i o n s  a t  municipal sewage 
sludge f a c i l i t i e s ,  60 a t  i n d u s t r i a l  f a c i l i t i e s ,  25 a t  o i l  o r  gas  LAUS, and 24 
a t  o t  he r f a c  i 1 i t  i e  s . 
Case Studies-- 

No case  s t u d i e s  providing s i g n i f i c a n t  information on su r face  water 
impacts from land a p p l i c a t i o n  u n i t s  were a v a i l a b l e  f o r  t h i s  r epor t .  

Census Data-- 

1 2  a i r  contamination v i o l a t i o n s  a t  municipal sewage s ludge f a c i l i t i e s ,  and 
10 a t  i n d u s t r i a l  LAUs. 

As shown i n  Table 4-27, few LAUs monitor air .  This table  i n d i c a t e s  

Case Studies--  

a s  soc i a  ted  wi th  LAU 8 .  
No c a s e  s t u d i e s  were a v a i l a b l e  which provided information on a i r  impacts 

Summarv 

Land app l i ca t ion  unts  have not  y e t  been cha rac t e r i zed  s u f f i c i e n t l y  t o  
determine human h e a l t h  o r  environmental impacts. -_ 
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4.5 WASTE PILES 

t 
Waste p i l e s  were not included i n  t h e  S u b t i t l e  D Censes and no o t h e r  

sources o f  information are a v a i l a b l e  t h a t  provide t h e  numbers, l o c a t i o n s ,  
t y p e s ,  ownership c h a r a c t e r i s t i c s ,  o r  s i z e s  of e x i s t i n g  waste p i l e s .  A genera l  
p r o f i l e  o f  s c r a p  t i r e  p i l e s  was reviewed f o r  t h i s  r e p o r t  and found t o  have 
u s e f u l  s ta t i s t ics  f o r  t h i s  p a r t i c u l a r  t ype  o f  p i l ed  waste. 22 

Avai lab le  d a t a 3  i n d i c a t e  t h a t  t h e  following approximate amounts of 
i n d u s t r i a l  nonhazardous waste are contained i n  waste p i l e s :  

Indus t ry  type  SIC code Waste amounts (kkg)  

P l a s t i c s  and r e s i n s  manufacturing 2821 69,740 

Indu s t ri a 1 organ i c  c hemi ca 1 s 281 9 658,734 

F e r t i l i z e r  and o t h e r  a g r i c u l t u r a l  28 73-2879 39,487,900 
c hemi ca 1s 

P r i m a r y  i r o n  and steel  manufacture 3312-3321 3 9,441,400 
tu rn ing ,  and f e r rous  foundar ies  

To ta l  : 79,657,7 74 

No data are p r e s e n t l y  a v a i l a b l e  on des ign ,  o p e r a t i o n  and maintenance, o r  
environmental monitoring, o r  ground water, s u r f a c e  water, or a i r  impacts from 
S u b t i t l e  D waste p i l e s .  

4-65 



I 

REFERENCES 

1. Westat ,  Inc. Census of State  and T e r r i t o r i a l  S u b t i t l e  D Nonhazardous 
Waste Programs. Contract No. 68-01-7047, U.S. Environmental P ro tec t ion  
Agency, Washington, D.C. , J u l y  21, 1986. 

Associat ion of S t a t e  and T e r r i t o r i a l  Sol id  Waste Management O f f i c i a l s .  
Nat ional  So l id  Waste Survey. Unpublished. 1984. 

2. 

3. Science Applicat ions I n t e r n a t i o n a l  Corporation. Summary of Data on 
I n d u s t r i a l  Nonhazardous Waste Disposal P rac t i ces .  
No. 68-01-7050, U.S. Environmental P ro tec t ion  Agency , Washington, D.C. , 

Contract  

* 1985. 

4 .  

5 .  

6 .  

7. 

8 .  

9. 

Matrecon, Inc. Lining of Waste Impoundments and Disposal F a c i l i t i e s .  
SW-870, U.S. Environmental P ro tec t ion  Agency, C inc inna t i ,  Ohio, 1980. 

Conrad, E.T., J.J. Walsh, J. Atcheson and R.B. Gardner. Sol id  Waste 
L a n d f i l l  Design and Operation P rac t i ces .  Contract  No. 68-01-3915, 
U.S. Environmental P ro tec t ion  Agency, Washington, D.C. , 1981. 

Shul tz ,  David, and David Black. Land Disposal:  Municipal Solid Waste 
Proceedings of the  Seventh Annual Research Symposium. 
U.S. Environmental P ro tec t ion  Agency, Cinc inna t i ,  Ohio, 1981. 

EPA 600/9-81-002aS 

Pohland, Freder ick  G . ,  and Stephen R. Harper. C r i t i c a l  Review and 
Sunnaary of Leachate and Gas Production f o r  Landf i l l s .  
P ro tec t ion  Agency, Cinc inna t i ,  Ohio. 

U.S. Environmental 

Zimerman, E r i c  R. , George R. Lytwynyshyn, and Michael L. Wilkey. 
L a n d f i l l  Gas Recovery: A Technology S t a t u s  Report. Contract  
No. 31-109-38-6821, U.S. Department of Energy, 1983. 

SCS Engineers,  Reston, VA. December 11, 1985 Letter t o  Allen Geswein 
( U . S .  P A ,  Off i ce  of So l id  Waste, Land Disposal Branch). 

10. Lu, James C.S., Bert Eichenberger and Robert J. S tearns .  Production and 
Management of Leachate From Municipal Landf i l l s  : 
Assessment. Contract  No. 68-03-2861, U.S. Environmental P ro tec t ion  
Agency, ME&. 

Summary and 

4 

4-66 



11. GCA Technology Divis ion,  Inc.  Evaluat ion of NPL/Subtit le I) L a n d f i l l  
Data. Contract: No. 68-01-7037, U.S. Environmental P r o t e c t i o n  Agency, 
Washington, D.C. ,  1986. 

12. U.S. Environmental P ro tec t ion  Agency, Off ice  of Sol id  Waste. Municipal 
l a n d f i l l  case s t u d i e s  (unpublished).  
SRW, and ICF. 1986. 

These s t u d i e s  were prepared by P K I ,  

13. Zimmerman, E r i c  R. and M.E. Goodkind. L a n d f i l l  Methane Recovery P a r t  I: 
Environmental Impacts, F i n a l  Report. Contract  No. 5080-351-0343, tias 
Research I n s t i t u t e ,  1981. 

14. Wanie l i s ta ,  Martin P.,  and James S. Taylor. Municipal So l id  Waste: Land 
Disposal Proceedings of t h e  F i f t h  Annual Research Symposium. 
EPA-600179-0 23a, U . S . Environmental P r o t e c t  ion Agency, MEW, Cinc inna t i, 
Ohio, 1979. 

15. U.S. Environmental P ro tec t ion  Agency. Surface Impoundment Assessment 
Nat ional  Report. 
Agency/ODW, Washington, D.C., 1983. 

EPA 570/9-84-002, U .S. Environmental P r o t e c t i o n  

16. Schul tz ,  e t  a l .  Land Disposal  of Hazardous Waste: Proceedings of t h e  
Eleventh Annual Research Symposium. EPA 600/9-85/03, U.S. Environmental 
P ro tec t ion  Agency, HWERL, C inc inna t i ,  Ohio, 1985. 

17. U.S. Environmental P ro tec t ion  Agency. Closure of Hazardous Waste Surface 
Impoundments. 
of Sol id  Waste and Emergency Response, Washington, D.C., September 1962, 
rev ised  e d i t i o n .  

EPA-SW-873, U.S. Environmental P ro tec t ion  Agency, Of f i ce  

18. U.S. Environmental P ro tec t ion  Agency. Process  Design Manual: Land 
Appl ica t ion  of Municipal Sludge. 
P ro tec t ion  Agency, MERL, Cinc inna t i ,  Ohio, 1983. 

EPA-625/1-83-016, U.S. Environmental 

19. U.S. Environmental P ro tec t ion  Agency. Environmental Impact Statement:  
Cri ter ia  f o r  C l a s s i f i c a t i o n  of Sol id  Waste Disposal Fac i l i t i es  and 
P r a c t i c e r .  
Washington, D.C.,  1979. 

SW-821, U.S. Environmental P ro tec t ion  Agency, 

20. Pound, Charles E. and Ronald W. Crites. Wastewater Treatment and Reuse 
By Land Appl ica t ion ,  Volume 11. 
P r o t e c t i o n  Agency, ORD, Washington, D.C., 1973. 

EPA 600/2-734066, U.S. Environmental 

21. Berkowitz, Joan, Sara  E. Bysshe, Bruce E. Goodwin, J u d i t h  C. Harris, 
Ilavid B. Land, Gregory Leonardos, and Sandra Johnson. Land Treatment 
F ie ld  S tud ie s :  Volumes. I - V I .  EPA 600/2-83457, U.S. Environmental 
P ro tec t ion  k e n c y ,  MERL, Cincinnat i ,  Ohio, 1983. 

22. E.G.&G. Idaho, Inc.. Scrap Tires: A Resource and Technology Evalua t ion  _- 
of T i r e  Py ro lys i s  and Other Se lec ted  Alternate Technologies. 
prepared f o r  t h e  U.S. Department of Energy, Idaho F a l l s ,  Idaho, November 
1983. 

EGG-2241, 

4-67 





SECTION 5 

STATE SUBTITLE D PROGRAM CHARACTERIZATION 

This s e c t i o n  c h a r a c t e r i z e s  t h e  c u r r e n t  s t a t u s  of S t a t e  S u b t i t l e  D 
programs. The d i s c u s s i o n  i s  organized as follows: 

0 5.1 d i s c u s s e s  t h e  q u a l i t y  of t h e  d a t a  used f o r  c h a r a c t e r i z i n g  t h e  
S t a t e  programs 

0 5.2 provides a n  overview of S t a t e  S u b t i t l e  D programs, focusing on: 

- Program Organization/Management - o r g a n i z a t i o n  and r e sources  i n  
managing S t a t e  programs 

- I d e n t i f i c a t i o n / S t a t u s  - i d e n t i f i c a t i o n  of a l l  s o l i d  waste 
management f ac i 1 it ies 

- Permit/Regulation - permit or o t h e r  approval mechanism f o r  
imposing minimum r e g u l a t o r y  requirements on f a c i l i t i e s  and 
p r a c t i c e s  

- Enforcement - enforcement program f o r  S u b t i t l e  D compliance. 

0 5.3 reviews S t a t e  r e g u l a t i o n s  s p e c i f i c  t o  f o u r  t y p e s  o f  S u b t i t l e  I) 
f a c  i 1 it ies . 

The s e c t i o n  concludes wi th  a b r i e f  summary. 

5.1 QUALITY OF DATA FOR CHARACTERIZATION 

The primary sources  of S t a t e  programs used i n  t h i s  Phase I assessment are 
t h e  S u b t i t l e  D Census1 and t h e  Regulations Reviews’, bo th  completed i n  
mid-1986. 
d a t a  c o l l e c t i o n  e f f o r t s ,  they are a l s o  t h e  most comprehensive. Data from 
o t h e r  S u b t i t l e  D program information sources  are used i n  t h i s  assessment only  
when d a t a  are no t  a v a i l a b l e  from e i t h e r  t h e  S u b t i t l e  D Census o r  t h e  
Regulations Reviews. 

Not only are t h e s e  two r e p o r t s  t h e  most r ecen t  S t a t e  S u b t i t l e  D 

One s i g n i f i c a n t  problem wi th  r e s p e c t  t o  most of t h e  estimates presented 
i n  t h e  S u b t i t l e  D Census i s -nonresponse  t o  survey ques t ions .  This f a c t o r  
r e s u l t s  in underes t imates  for many of t h e  t o t a l s  presented i n  t h i s  assessment 
( e s p e c i a l l y  s i g n i f i c a n t  w i th  r e s p e c t  t o  estimates of d o l l a r s  and hours spen t  
-on S u b t i t l e  D a c t i v i t i e s ,  and numbers of s u r f a c e  impoundments and i n d u s t r i a l  
f a c i l i t i e s ) .  I n  an  e f f o r t  t o  v e r i f y  t h e  q u a l i t y  of t h e  d a t a  obta ined ,  
respondents t o  t h e  S u b t i t l e  D Census were asked t o  i n d i c a t e  whether they  f e l t  
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t h a t  t he  q u a l i t y  of t h e i r  responses  was good, f a i r ,  poor, or very poor. As a 
r e s u l t ,  it w a s  determined t h a t  t h e  q u a l i t y  of t h e  d a t a  on S u b t i t l e  D 
f a c i l i t i e s ,  f o r  example, varies markedly by type of f a c i l i t y .  The q u a l i t y  of 
t h e  da t a  on municipal waste l a n d f i l l s  is  considered h ighes t  by t h e  
respondents,  t h e  q u a l i t y  of  t h e  d a t a  on i n d u s t r i a l  su r f ace  impoundments 
lowest. Data q u a l i t y  concerns are noted i n  t h i s  d i s c u s s i o n  where p e r t i n e n t .  

5.2 OVERVIEW OF STATE SUBTITLE D PROGRAMS 

This  p a r t  p re sen t s  a n  overview of  S t a t e  S u b t i t l e  D programs. The 
d i scuss ion  i s  organized according t o  t h e  four  t o p i c s  i d e n t i f i e d  a t  the  
beginning of t h i s  s ec t ion .  

5.2.1 PROGRAM ORGANIZATION AND MANAGEMENT 

The s p e c i f i c  program elements  t h a t  make up organization/management are: 
S t a t e  o rgan iza t ion  i n  terms of a d m i n i s t r a t i v e  a u t h o r i t y  t o  handle S u b t i t l e  D 
a c t i v i t i e s ,  budgetary and personnel  resources  a l l o c a t e d  t o  S u b t i t l e  D 
func t ions ,  t h e  q u a l i f i c a t i o n s  and t r a i n i n g  of t h e s e  personnel ,  and t h e  o v e r a l l  
program s t r a t e g y  as demonstrated i n  a s o l i d  waste management plan.  
a v a i l a b l e  program d a t a  are analyzed according t o  t h e s e  elements. 

The 

S t a t e  Organizat ion 

The S u b t i t l e  D Census asked each  S t a t e  and T e r r i t o r y  t o  l i s t  a l l  agencies  
r e spons ib l e  f o r  developing, r e g u l a t i n g ,  enforc ing ,  overseeing,  and o therwise  
adminis te r ing  any p a r t  of t h e  S u b t i t l e  D program. 
T e r r i t o r i e s  i nd ica t ed  t h a t  t hey  have one agency wi th  a d m i n i s t r a t i v e  a u t h o r i t y  
f o r  S u b t i t l e  D a c t i v i t i e s .  
two t o  as many as e i g h t  d i f f e r e n t  agencies  admin i s t e r  p a r t s  of t h e  S u b t i t l e  D 
program. The most f r equen t ly  l i s t e d  were s o l i d  waste and water - re la ted  
agencies .  Some of t h e  o t h e r  agencies  repor ted  t o  be involved i n  adminis te r ing  
programs f o r  s p e c i f i c  S u b t i t l e  D f a c i l i t y  types inc lude  o i l  and gas  
commissions, mining and reclamation bureaus,  and a i r  compliance o f f i c e s .  

F i f t e e n  S t a t e s  and 

The remaining 39 respondents i nd ica t ed  t h a t  from 

S u b t i t l e  D programs f o r  l a n d f i l l s  were most f r equen t ly  repor ted  t o  be  
adminis tered by s o l i d  waste agencies  ; programs for su r face  impoundments, on 
the  o t h e r  hand, were most f r equen t ly  repor ted  t o  be  adminis tered by water 
agencies .  S u b t i t l e  D land a p p l i c a t i o n  programs are usua l ly  adminis te red  by 
e i t h e r  a s o l i d  waste o r  a water agency. 

Although t h e  response r a t e  on S t a t e  a d m i n i s t r a t i v e  o rgan iza t ion  was high 
i n  the  S u b t i t l e  D Census, i t  is l i k e l y  t h a t  no t  a l l  agencies  involved i n  
S u b t i t l e  D a c t i v i t i e s  are represented.  With t h e  except ion  of  s o l i d  waste 
agencies ,  o t h e r  S t a t e  agency a c t i v i t i e s  are no t  gene ra l ly  perceived t o  be 
r e l a t e d  t o  S u b t i t l e  D programs. Many water agencies ,  f o r  example, do not  view 
t h e i r  a c t i v i t i e s  a s  being r e l a t e d  t o  t h e  implementation of S u b t i t l e  D,  d e s p i t e  
t h e  f a c t  t h a t  some of t h e i r  work involves  d i r e c t  enforcement e f f o r t s  a t  

- S u b t i t l e  D f a c i l i t i e s  (e.g., su r f ace  impoundments). 
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Fur ther  complicating t h e  o rgan iza t ion  da ta  i s  t h e  f a c t  t h a t  f e w  agencies 
a r e  perceived a s  having a unique budget f o r  S u b t i t l t i  D a c t i v i t i e s ,  eveir though 
t h e y  may spend money on S u b t i t l e  D work (e .g . ,  i n spec t ing  municipal 
l a n d f i l l s ) .  In some cases  i t  appears  t h a t  money is  r e d i r e c t e d  from o t h e r  
agency programs t o  o f f s e t  t h e  l ack  of money f o r  S u b t i t l e  D programs. 
Furthennore, t h e  l i s t  o f  agenc ie s  may no t  account f o r  S t a t e  r eg iona l  o r  
d i s t r i c t  o f f i c e s ,  even where S t a t e  o r g a n i z a t i o n a l  s t r u c t u r e s  are  such t h a t  
t h e s e  o f f i c e s  may be  heav i ly  involved i n  S u b t i t l e  D i n s p e c t i o n  and enforcement 
a c t i v i t i e s .  

Overa l l ,  few S t a t e s  and T e r r i t o r i e s  adminis te r  t h e i r  s o l i d  waste 
management programs i n  t h e  Federa l  mold, u s ing  one agency o r  department t o  
handSe a l l  S u b t i t l e  D a c t i v i t i e s .  Most, i n  f a c t ,  have a t  l eas t  two s e p a r a t e  
agencies ,  gene ra l ly  a s o l i d  waste and a water agency, t h a t  c a r r y  o u t  
S u b t i t l e  D func t ions .  

Resources, S t a f f  Q u a l i f i c a t i o n s  and Tra in ing ,  Program S t r a t e g y  

The S u b t i t l e  D Census provides t h e  following types o f  data:  estimates of 
t o t a l  d o l l a r s  spen t ,  sou rces  of funding, t o t a l  person hours  expended, t ypes  of 
program a c t i v i t i e s  undertaken, and importance rankings  f o r  d i f f e r e n t  S u b t i t l e  
D program a c t i v i t i e s .  
of S t a t e  programs they do i n d i c a t e  t h e  l e v e l  of e f f o r t  t h a t  S t a t e s  and 
T e r r i t o r i e s  c u r r e n t l y  commit t o  S u b t i t l e  D a c t i v i t i e s .  

Although t h e s e  d a t a  do n o t  p re sen t  a complete p i c t u r e  

Of t h e  141 agencies t h a t  responded, 104 included t h e  p o r t i o n  of t h e i r  
o v e r a l l  budget t h a t  was spent  on S u b t i t l e  D a c t i v i t i e s .  The t o t a l  d o l l a r  
amount repor ted  f o r  t h e s e  agencies  nationwide was $39,282,455 i n  FY84. 
average number of d o l l a r s  r epor t ed  pe r  S t a t e  or T e r r i t o r y  was $785,649. Water 
agency expendi tures  were l a r g e r  on average ($631,389 per  S t a t e  o r  T e r r i t o r y )  
t han  s o l i d  waste agency expend i tu re s  ($427,184 per  S t a t e  o r  T e r r i t o r y ) .  The 
major i ty  of t h e  S t a t e s  and T e r r i t o r i e s  (28) budgeted less than  $500,000 on 
S u b t i t l e  D a c t i t i v i t i e s ,  a s i z a b l e  number (13) a l l o c a t e d  between $500,000 and 
$1,000,000. A few States  and T e r r i t o r i e s  ( 7 )  spent  more than  $1,000,000 for 
Subt i r l e  D programs. 

The 

The t o t a l  d o l l a r  amount r epor t ed  above is probably an  underes t imate  of 
As noted above, some t h e  amount spent  on S u b t i t l e  D a c t i v i t i e s  nationwide. 

agencies wi th  S u b t i t l e  D r e s p o n s i b i l i t i e s  f a i l e d  t o  provide a n  estimate of t h e  
amount spent on S u b t i t l e  D a c t i v i t i e s ,  and even among those  provid ing  
e s t ima tes ,  t h e  f i g u r e s  are admi t ted ly  very rough. 

The S u b t i t l e  D Census a l s o  asked each  S t a t e  t o  provide a n  estimate of t h e  
percentage of i t s  t o t a l  S u b t i t l e  D budget f o r  FY84 and FY85 t h a t  came from 
S t a t e ,  Federa l ,  l i c e n s e  or u s e r  f e e s ,  and o t h e r  funding sources .  These 
estimates are presented i n  Table 5-1. The S u b t i t l e  D Census found t h a t  i n  
FY84, 84.6 percent of a l l  S u b t i t l e  D funding was a t t r i b u t e d  t o  S t a t e  sou rces  
and t h a t  on ly  7.5 percent  of such funding came from Federal  sources  ( t h e  
Federal  funding for S u b t i t l e  D a c t i v i t i e s  came almost e x c l u s i v e l y  through 
water agencies ) .  
p a r a l l e l  those  of t h e  S u b t i t l e  D Census, w i th  an average of  89 pe rcen t  of a l l  
S u b t i t l e  D funding coming from S t a t e  sources  and 3.5 percent coming from 
Federal  sources.  

The Nat iona l  S o l i d  Waste Survey3 r e s u l t s  for FY84 roughly 
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TABLE 5-1. SOURCES OF SUBTITLE D FUNDING [ 1 ] 
---- 

Funding source  

F i s c a l  yea r  F i s c a l  year  
ending i n  ending i n  

1984 1985 
( percent  1 (pe rcen t )  

~ 

a. S t a t e  sources  

b. Federal  sources  

c .  License or u s e r  f e e s  

d. Other 

TOTAL 

84.6 

7.5 

3.5 

4.4 

100.0 

85.1 

7 . 1  

6.0 

1.9 

100.1 

In  c o n t r a s t ,  d a t a  f o r  FY8l r epor t ed  by t h e  National So l id  Waste Survey 
show t h a t  58 percent  of t h e  funding f o r  S u b t i t l e  D a c t i v i t i e s  came from S t a t e  
sources  and 30 percent  was provided by Federa l  sources.  The Census d a t a  
r evea l  t h e  marked change i n  t h e  ba lance  o f  S t a t e  and Federa l  funding f o r  
S u b t i t l e  D programs since 1981. 
S u b t i t l e  D Census r e p o r t s  t h a t  i n  FY84 and FY85, 9 and 1 0  S t a t e s ,  
r e s p e c t i v e l y ,  used l i c e n s e  o r  u s e r  f e e s  and o t h e r  funding sources  t o  account 
f o r  7.9 percent  of t h e  aggrega te  funding i n  t h o s e  years .  

In  a d d i t i o n  to  S t a t e  and Federa l  sources ,  t h e  

Estimates of t h e  t o t a l  number of person hours expended on S u b t i t l e  D 
a c t i v i t i e s  i n  FY84 were repor t ed  f o r  103 o f  t h e  141 agenc ie s  i d e n t i f i e d  by t h e  
States  and T e r r i t o r i e s  as being involved i n  S u b t i t l e  D a c t i v i t i e s .  A t o t a l  of 
1,715,539 hours was r epor t ed  by t h e  respondents (a l though t h i s  number i s  
probably an underes t imate  for t h e  reasons  c i t e d  e a r l i e r ) .  
a s  a rough measure of person hours p e r  y e a r ,  t h i s  number r e p r e s e n t s  a t o t a l  of 
858 person y e a r s  committed t o  S u b t i t l e  D f u n c t i o n s  by t h e  S t a t e s  and 
T e r r i t o r i e s .  A s  wi th  t h e  S u b t i t l e  D budget estimates d i scussed  above, t h e s e  
work year  e s t ima tes  vary widely among t h e  S t a t e s  and T e r r i t o r i e s .  
S t a t e s  and T e r r i t o r i e s  a l l o c a t e  L O  or fewer person yea r s  t o  S u b t i t l e  D ,  
f i f t e e n  devote between 10 and 25, and t e n  commit 25 or more person years.  

Using 2,000 hours 

Twenty-two 

The S u b t i t l e  D Census a l s o  r e p o r t s  estimates of t h e  percentage  of t o t a l  
hours expended i n  performing seven d i f f e r e n t  S u b t i t l e  D program a c t i v i t i e s .  
'The r e s u l t s  a r e  d i sp l ayed  i n  Table 5-2. 
f r equen t ly  pu r sued  were surveillance/enforcement and p e n n i t t  i ng / l i cens ing .  
Together t h e s e  accounted f o r  almost 70 percent  o f  a l l  hours expended on 
S u b t i t l e  D a c t i v i t i e s .  
hours devoted t o  them, wi th  less t h a n  5 percent  between them. 

The two types  o f  a c t i v i t i e s  most 

Train ing  and r e s e a r c h  had t h e  smallest percentages of 
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TABLE 5-2. STATE SUBTITLE D ACTIVITIES [ 1 ] 
- - J i = p I s I I c  . --i.--- - 

S u b t i t l e  D a c t i v i t y  Percent  of hours 

1. Surve i l l ance  and enforcement 

2. Permi t t ing  and l i c e n s i n g  

3. Technical a s s i s t a n c e  

4. Planning 

5. Regulation development 

6. Tra in ing  

7. Research 

41.1 

27.8 

9.1 

5.8 

4.5 

2.8 

1.5 

A s  a n  i n d i c a t i o n  of a d d i t i o n a l  needs,  t h e  S u b t i t l e  D Census asked each 
S t a t e  and T e r r i t o r y  t o  rank t h e  seven a c t i v i t i e s  l i s t e d  i n  Table 5-2 wi th  
r e spec t  t o  t h e i r  p o t e n t i a l  f o r  improving S u b t i t l e  D program e f f e c t i v e n e s s ,  
assuming a d d i t i o n a l  resources  were a v a i l a b l e .  The o v e r a l l  and 
f a c i l i t y - s p e c i f i c  a c t i v i t y  rankings are shown i n  Table 5-3. 
enforcement a c t i v i t i e s  ranked h i g h e s t  o v e r a l l ,  and f o r  each of t h e  t h r e e  
f a c i l i t y  types.  
S u b t i t l e  D program e f f e c t i v e n e s s  would be  improved most by f u r t h e r  expanding 
t h e  a c t i v i t y  t h a t  i s  now most f r e q u e n t l y  pursued ( s e e  Table 5-2). 

Su rve i l l ance  and 

This  i n d i c a t e s  t h a t  t h e  S t a t e s  and T e r r i t o r i e s  perce ive  t h a t  

TABLE 5-3. IMPORTANCE OF SUBTITLE D PROGRAM ACTIVITIES AS RANKED BY 
THE STATES 111 

Overal l  S u b t i t l e  D 
ranking a c t i v i t y  

Surface Land 
Landf i 11 impoundment a p p l i c a t i o n  

ranking ranking ranking 

1 Surve i l l ance  and 
enforcement 1 1 

2 Technical  ass is  tance  2 2 
3 Permi t t ing  o r  

1 icens  ing 3 4 
4 Regulat ion development 5 3 
5 T r  a i n  ing given 6 5 

-. 6 Planning 4 6 
7 Research 7 7 

1 
3 
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3 

It is  apparent  t h a t  S t a t e s  and T e r r i t o r i e s  do not p lace  g r e a t  emphasis on 
t r a i n i n g  i n  t h e i r  S u b t i t l e  D programs. 
t o  t r a i n i n g  and t h e  low ranking i n  importance are i n d i c a t i o n s  of t h i s .  
d a t a  a r e  less conclus ive  regard ing  o v e r a l l  program s t r a t e g y ,  bu t  s t r o n g l y  
suggest t h a t  S t a t e s  and T e r r i t o r i e s  have recognized p r i o r i t i e s  should 
a d d i t i o n a l  funding become a v a i l a b l e .  

The small percentage of hours devoted 
The 

5.2.2 IDENTIFICATION/STATUS 

This d i scuss ion  d e s c r i b e s  S t a t e  a c t i v i t i e s  regard ing  t h e  i d e n t i f i c a t i o n  and 
de termina t ion  of t h e  S t a t u s  o f  S u b t i t l e  D f a c i l i t i e s .  
elements t h a t  make up i d e n t i f i c a t i o n / s t a t u s  are: 
f a c i l i t y l p r a c t i c e  i d e n t i f i c a t i o n  e f f o r t ,  a n  a c c u r a t e  d a t a  base  on f a c i l i t i e s ,  
and an up-to-date s t a t u s  de te rmina t ion  f o r  a l l  f a c i l i t i e s .  
program d a t a  are analyzed accord ing  t o  t h e s e  program elements.  

The s p e c i f i c  program 
an  a c t i v e  s o l i d  waste 

The a v a i l a b l e  

I d e n t i f i c a t i o n  E f f o r t  

The S u b t i t l e  D Census con ta ins  no d a t a  on t h e  e f f o r t s  S t a t e  and T e r r i t o r i a l  
pqgrams  make i n  i d e n t i f y i n g  t h e  u n i v e r s e  o f  S u b t i t l e  D f a c i l i t i e s  and i n  
ensuring t h a t  t hey  are i n  the r egu la to ry  system. The b e s t  i n d i c a t i o n s  o f  
S ta te  e f f o r t s  i n  t h i s  r e s p e c t  are t h e  d a t a  bases  they  have developed on 
f a c i l i t i e s  and t h e  confidence S t a t e s  i n d i c a t e  t h a t  they  have i n  t h e  da ta .  

Data on F a c i l i t i e s  

The S u b t i t l e  D Census c o l l e c t e d  S t a t e  and Ter r i to r ia l  d a t a  on t h r e e  o f  t h e  

Sec t ion  4 of t h i s  report presented 
fou r  b a s i c  t y p e s  o f  f a c i l i t i e s  r egu la t ed  under S u b t i t l e  D:  l a n d f i l l s ,  s u r f a c e  
impoundments, and land a p p l i c a t i o n  u n i t s .  
t h e  d a t a  S t a t e s  have a v a i l a b l e  on t h e  numbers o f  such f a c i l i t i e s  and a 
d i scuss ion  o f  S t a t e  i n d i c a t i o n s  o f  t h e  q u a l i t y  of such da ta .  

I n  b r i e f ,  t h e  a v a i l a b l e  S t a t e  and T e r r i t o r i a l  d a t a  on S u b t i t l e  D f a c i l i t i e s  
sugges t  t h a t  t h e  t o t a l  un ive r se  i s  approximately 227,000 f a c i l i t i e s ,  a l though 
t h i s  number is l i k e l y  t o  be  a n  underestimate.  The S u b t i t l e  D Census i n d i c a t e s  
t h a t  t h e  S t a t e s  and Territories do n o t  have c o n s i s t e n t  approaches f o r  
i d e n t i f y i n g  and main ta in ing  d a t a  on S u b t i t l e  D f a c i l i t i e s  and t h u s  have d a t a  
o f  varying degrees of accuracy f o r  t h e  d i f f e r e n t  f a c i l i t i e s  r egu la t ed  by 
S u b t i t l e  D. 

S t a  t u s  D e  termina t ion 

The bases  f o r  determining t h e  s t a t u s  of a f a c i l i t y  o r  p r a c t i c e  are t h e  
Federal  Cri ter ia  promulgated by EPA a t  40 CFR P a r t  257 f o r  d i s t i n g u i s h i n g  a 
s a n i t a r y  l a n d f i l l  from an open dump. The S u b t i t l e  D Census does no t  inc lude  
d a t a  ( o t h e r  t han  in spec t ion  d a t a  d i scussed  below i n  enforcement) on S t a t e  and 
T e r r i t o r i a l  e f f o r t s  a t  determining t h e  r egu la to ry  s t a t u s  o f  f a c i l i t i e s  based 
on t h e  P a r t  257 Criter ia .  The Inventory of Open Dumps4, however, p rovides  a 
l-imited record of S t a t e  eva lua t ions  of S u b t i t l e  D f a c i l i t i e s .  Published 
annual ly  s i n c e  1981, t h e  inventory l i s t s  f a c i l i t i e s  t h a t  t h e  S t a t e s  have found 
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t o  he i n  v i o l a t i o n  of t h e  Pa r t  257 c r i t e r i a  and thus  t o  pose a reasonable 
p r o b a b i l i t y  of adverse  e f f e c t s  on human h e a l t h  o r  t h e  environment. 
inventory a l s o  inc ludes  b r i e f  S t a t e  d e s c r i p t i o n s  of a c t i o n s  and approaches 
taken i n  e v a l u a t i n g  t h e  un ive r se  o f  f a c i l i t i e s .  

The 

The inventory r ep resen t s  a n  incomplete record  of s t a t u s  de te rmina t ions  for 
S u b t i t l e  D f a c i l i t i e s ,  however, because S t a t e  p a r t i c i p a t i o n  i n  t h e  inventory 
has been extremely l i m i t e d  i n  r e c e n t  y e a r s  due t o  t h e  t e rmina t ion  of dedica ted  
Federa l  S u b t i t l e  D funding. For example, t h e  most r ecen t  i n s t a l lmen t  of t h e  
inventory ,  published i n  June 1985, rece ived  new information from on ly  
16 States. Table 5-4  p r e s e n t s  d a t a  from t h i s  inventory on t h e  number o f  open 
dumps repor ted  by t h e  S t a t e s  and T e r r i t o r i e s .  

5.2.3 PERMIT/REGULATION 

The s p e c i f i c  program elements under t h i s  t o p i c  are: s p e c i f i c  permi t ,  
l i c e n s e ,  o r  approval  mechanism requirements;  minimum r e g u l a t o r y  s t anda rds  o r  
c r i t e r i a  app l i cab le  t o  f a c i l i t i e s ;  and a n  a c t i v e  permi t t ing  program. The 
a v a i l a b l e  S t a t e  and T e r r i t o r i a l  d a t a  are analyzed accord ing  t o  t h e s e  program 
e 1Qments. 

P e r m i t  or Approval Mechanisms 

The S u b t i t l e  D Census' and Regula t ions  Reviews2 con ta in  data on t h e  
number of S t a t e s  and T e r r i t o r i e s  t h a t  have permit o r  p l a n  approval 
requirements f o r  S u b t i t l e  D f a c i l i t i e s .  F igure  5-1 p r e s e n t s  a map of t h e  
United S t a t e s  dep ic t ing  t h e  number of S t a t e s  and T e r r i t o r i e s  t h a t  have such 
requirements. 
l i c e n s e  o r  p l a n  approval mechanisms f o r  a l l  fou r  types  o f  S u b t i t l e  D 
f a c i l i t i e s .  Although most S t a t e s  and T e r r i t o r i e s  have permit requirements f o r  
l a n d f i l l s  ( 5 0 )  and waste p i l e s  ( 2 9 1 ,  fewer have requirements f o r  su r face  
impoundments (16) and land  a p p l i c a t i o n  u n i t s  (27 ) .  The breakdown by f a c i l i t y  
t y p e  is  d iscussed  i n  subsec t ion  5.3 of t h i s  s ec t ion .  (These d a t a  on S t a t e  
permit requirements run  con t r a ry  t o  information EPA h a s  on S t a t e  and 
T e r r i t o r i a l  s o l i d  waste management p lans .  EPA has  approved 25 S t a t e  p lans ,  a s  
d i scussed  below, which must inc lude  p e r m i t  requirements t o  be  i n  accordance 
wi th  40 CFR Part 256. 

A t o t a l  of t e n  S t a t e s  and T e r r i t o r i e s  r e p o r t  having permit,  

This discrepancy h a s  n o t  y e t  been reconci led) .  

The Census a l s o  s o l i c i t e d  information about permit f e e  requirements.  
Fifty-one percent of t h e  S t a t e s  and T e r r i t o r i e s  responding had p e r m i t  f e e s  f o r  
l a n d f i l l s ,  40 percent  had f e e s  f o r  s u r f a c e  impoundments, and 46 percent  had 
permit f e e s  f o r  land a p p l i c a t i o n  u n i t s .  

Minimum Regulatory S tandards  o r  Cr i te r ia  

The Federa l  Criteria promulgated i n  1979 (40 CFK P a r t  257)  r ep resen t  t h e  
minimum regula tory  s t anda rds  t h a t  a S t a t e  program must apply  t o  S u b t i t l e  D 
f a c i l i t i e s .  Many S t a t e s  and T e r r i t o r i e s  have incorpora ted  t h e s e  Criteria i n t o  
r e g u l a t i o n s  as  p a r t  of t h e i r  s o l i d  waste management plans.  A t  t h i s  t i m e ,  EPA 
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TABLE 5 4 .  NUMBERS OF OPEN DUMPS I N  THE 1985 INVENTORY [ 4 ]  

S t a t e  Number of dumps S t a t e  Number of dumps 

Alabama 
Alaska 
Arizona 
Arkan s a  s 
C a l i f o r n i a  

12 N e w  Mexico 5 
50 New York 55 
39 North Carol ina 0 
26 North Dakota 8 
35 Ohio 50 

Colorado 11 
Connecticut 30 
De laware 1 
Flor ida  37 
Georgia 11 

Hawaii 
Ihaho 
I1 l i n o i s  
Indiana 
Iowa 

Kansas 
Ken t u  cky 
Louisiana 
Maine 
Maryland 

1 
39 
12 
1 2  

3 

3 
9 

3 38 
16 
6 

Massachusetts 61 
Michigan 151 
Minnesota 66 
Miss i s s ipp i  88 
M is  sour i 3 

Oklahoma 61 
Oregon 20 
Penns y l van i  a 48 
Rhode Is land  6 
South Carol ina 3 

South Dakota 64 
Tennessee 6 
Texas 11 
Utah 31 
Ve mon t 9 

V i  1: gin  i a 

West Virg in ia  45 

1 
Washing ton 32 

Wisconsin 5 1  
Wyoming 17 

Am. Samoa 5 
Guam 1 
N. Mar. Is. 3 
Puer to  Rico 64 
Virgin Is. 5 

Montana 42 
Nebraska 1 
Nevada 52 
New Hampshire 28 
New Je r sey  5 
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has  approved 25  such p l ans  and p a r t i a l l y  approved s i x  o the r s .  However, t h e  
EPA has  no t  a c t i v e l y  reviewed S t a t e  s o l i d  waste management p l ans  s i n c e  1Y8 l  
when t h e  Federal  emphasis s h i f t e d  t o  t h e  hazardous waste program. During 
Phase XI of  t h e  S u b t i t l e  D Study, t h e  FPA plans  t o  e v a l u a t e  how many 
a d d i t i o n a l  S t a t e s  have r e g u l a t i o n s  equ iva len t  t o  o r  more s t r i n g e n t  t han  t h e  
Federa 1 Cri ter ia .  

A number of S t a t e s  and T e r r i t o r i e s  have e s t a b l i s h e d  r egu la to ry  
requirements f o r  t h e i r  S u b t i t l e  D f a c i l i t i e s  t h a t  are,  i n  many ins t ances  more 
s t r i n g e n t  t han  t h e  S u b t i t l e  D Criteria. 
Reviews con ta in  ex tens ive  information on t h e  number and types  of o t h e r  
regula tory  requirements imposed by t h e  S t a t e s .  A breakdown of t h e s e  
a d d i t i o n a l  requirements by f a c i l i t y  type  is contained i n  t h e  d i s c u s s i o n  of 
s p e c i f i c  f a c i l i t y  requirements i n  subsec t ion  5.3 o f  t h i s  sec t ion .  

The S u b t i t l e  D Census and Regulations 

P e r m i t  Program Implementation 

The S u b t i t l e  D Census con ta ins  d a t a  on t h e  number of S u b t i t l e  D 
f a c i l i t i e s  (exc luding  waste p i l e s )  t h a t  have permi ts  or approved f a c i l i t y  
plans. Table 5-5 p re sen t s  t h e s e  d a t a  on t h e  numbers of S u b t i t l e  D f a c i l i t i e s  
wirh a permi t  o r  approved p l a n  and t h e  percentage  of t h e  t o t a l  un ive r se  of 
f a c i l i t i e s  ( n o t e  t h a t  t hose  t h a t  have "licenses" are no t  included here) .  A 
f u r t h e r  breakdown by f a c i l i t y  t ype  of t h e  number o f  permits and percentage 
permitted is contained i n  subsec t ion  5.3. The d a t a  i n d i c a t e  t h a t  whi le  t h e  
number o f  permits gran ted  t o  S u b t i t l e  D f a c i l i t i e s  is h igh ,  almost h a l f  of t h e  
f a c i l i t i e s  remain unpermitted. 

TABLE 5-5. NUMBERS OF SUBTITLE D FACILITIES WITH PERMITS [ l ]  

Fac i 1 it y t ype  Number Percent  of t o t a l  

Land f i 1 Ls 

S u r f a ce Impoundments 

Land Appl ica t ion  Units 

Waste P i l e s  

TOTAL 

8,422 

95,478 

12,502 

n/a 

116,402 

51.3 

49.8 

66.2 

- n/ a 

51.2 

5.2.4 ENFORCEMENT 

-- The s p e c i f i c  program elements covered under t h i s  t o p i c  a re :  a n  
inspec t ion  program f o r  d i scove r ing  non-compliance, d a t a  on t h e  v i o l a t i o n s  
d iscovered ,  and f o l l o r u p  enforcement a c t  ions f o r  remedying v i o l a t i o n s .  

5- 10 



Inspec t  ion Program 

The S u b t i t l e  D Census con ta ins  da t a  on numbers and frequency of S t a t e  
inspec t ions  a t  S u b t i t l e  D f a c i l i t i e s  i n  1984 ( d a t a  do not  inc lude  waste 
p i l e s ) .  Table 5-6 presents  t hese  d a t a  i n  the  aggregate;  a breakdown of 
inspec t ion  d a t a  by f a c i l i t y  t ype  i s  presented  i n  subsec t ion  5.3. The data  
i n d i c a t e  t h a t  l a n d f i l l s  and s u r f a c e  impoundments have been t h e  primary focus 
of S t a t e  i n spec t ion  e f f o r t s  and t h a t  l a n d f i l l s  are inspec ted  more o f t e n  than  
any o t h e r  t y p e  of f a c i l i t y .  

The Census a l s o  reports whether o r  no t  S t a t e s  and T e r r i t o r i e s  used 
c h e c k l i s t s  f o r  t h e i r  inspec t ions .  The summary r e s u l t s  i n d i c a t e  t h a t  
71.5 percent  had c h e c k l i s t s  f o r  l a n d f i l l  i n spec t ions  and 30.4 percent  d i d  so 
f a r  land a p p l i c a t i o n  u n i t s ,  b u t  no summary r e s u l t s  were a v a i l a b l e  f o r  su r face  
impoundments. 

TABLE 5-6. NUMBERS OF INSPECTIONS AT SUBTITLE D FACILITIES IN 1984 [l] 
-- ~~~ ~ 

F a c i l i t y  Type 

Pe rc en ta ge  o f un i t  s 
Number of inspec ted  yea r ly  o r  

inspec t  i ons  more o f t e n  

Land f i 11s 

Surface Impoundments 

Land Applicat ion Units  

Waste P i l e s  

32,852 * 

48,103 

8,085 

n /a  

77 

56 

19  

n /a 

Discovery of V io la t ions  

The S u b t i t l e  D Census con ta ins  d a t a  on t h e  number and type of v i o l a t i o n s  
found by S t a t e s  and T e r r i t o r i e s  a t  S u b t i t l e  D f a c i l i t i e s  i n  1984 (except  f o r  
waste p i l e s ) .  Table 5-7 presents  t h e s e  d a t a  i n  aggrega te  form. A breakdown 
of t h e  d a t a  by f a c i l i t y  t ype  is  presented  i n  subsec t ion  5.3. 
i n d i c a t e  t h a t  t h e  most common v i o l a t i o n s  discovered a t  S u b t i t l e  D f a c i l i t i e s  
a r e  v i o l a t i o n s  of f a c i l i t y  ope ra t ing  requirements ,  b u t  a s i g n i f i c a n t  number of  
ground water, su r f ace  water; and a i r  contaminat ion v i o l a t i o n s  have a l s o  been 
uncovered. 

The data 
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TABLE 5-7. NUMBERS OF VIOLATIONS AT SUBTITLE D FACiLITiES I N  1984 [ l ]  
- 

Ground Sur face  

contami- contami- tamina- Methane Operationa 1 
water water A i r  con- 

Type of f a c i l i t y  n a t i o n  n a t i o n  t ion c o n t r o l  d e f i c i e n c i e s  

Land f i 1 1s 720 7 58 950 189 5,973 

S ur f a ce Impoundmen t s 677 909 213 n l a  4,907 

Land Appl ica t ion  Uni t s  66 126 22 n l a  2 93 

Waste P i l e s  n la n l a  n l a  n l a  n l a  

En f o rcemen t Ac t i on8 

The S u b t i t l e  D Census does no t  con ta in  any such enforcement d a t a  from 
S t a t e  S u b t i t l e  D programs. 
i nc lude  l i m i t e d  enforcement d a t a  on t h e  number of a c t i o n s  brought a g a i n s t  
S u b t i t l e  D f a c i l i t y  owners/operators i n  1983. 
were brought a g a i n s t  m u n i c i p a l i t i e s  and coun t i e s  and 1,158 a g a i n s t  p r i v a t e  
firms and ind iv idua l s .  Another 931 u n c l a s s i f i e d  a c t i o n s  were f i l e d  i n  1983. 

The Nat iona l  S o l i d  Waste Survey3, however, does 

I n  t h a t  y e a r ,  897 S t a t e  a c t i o n s  

5.3 FACILITY-SPECIFIC STATE MGULATIONS 

The Regulations Reviews2 con ta in  d e t a i l e d  information on t h e  S t a t e  and 
T e r r i t o r i a l  r e g u l a t i o n s  t h a t  apply  t o  t h e  va r ious  types  o f  S u b t i t l e  D 
f a c i l i t i e s .  This r egu la to ry  informat ion  is d iscussed  under t h e  following 
headings : 
opera t ion  and maintenance s t anda rds ;  l o c a t i o n  s tandards  and r e s t r i c t i o n s ;  
monitoring requirements ; c l o s u r e  and pos t -c losure  requirements;  and f i n a n c i a l  
r e s p o n s i b i l i t y  requirements. 
o f  S t a t e  and T e r r i t o r i a l  r e g u l a t i o n s  f o r  each  f a c i l i t y  type.  
information on what requirements are imposed by which S t a t e s  appears  i n  
t a b u l a r  form i n  Appendix D. 

permi t t i ng  and a d m i n i s t r a t i v e  requirements ; des ign  c r i t e r i a ;  

The d i s c u s s i o n  t h a t  fo l lows  p resen t s  a summary 
More d e t a i l e d  

5.3.1 LANDFILLS 

Permi t t ing  and Adminis t ra t ive  Requirements 

According t o  t h e  S u b t i t l e  D Census, most S t a t e s  and T e r r i t o r i e s  r e q u i r e  
some permi t lp lan  approval o r  l i c e n s e l r e g i s t r a t i o n  f o r  t h e  va r ious  types  o f  
r a n d f i l l s  ( a l l  b u t  one have such requirements f o r  municipal l a n d f i l l s ) .  Out 
of a t o t a l  o f  16,416 l a n d f i l l s ,  8,422 (51  pe rcen t )  have permi ts  and 2686 (16 
percent )  have l i censes .  Table 5-8 pe resen t s  t h e s e  d a t a  by l a n d f i l l  type. 
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I 
TABLE 5-8. NUMBERS OF SUBTITLE D LANDFILLS WITH PERMITS AND LICENSES [I] 

Number o f  l a n d f i l l s  
wi th  permi ts  o r  

Landf i 11 type  approved p l ans  

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

r e g  is  t ra t ions  

Municipal waste 5,444 

I n d u s t r i a l  waste 1,392 

Demolit ion d e b r i s  on ly  1,377 

Other 209 

TOTAL 8,422 

2,206 

31 9 

150 

11 

2,686 

Most a v a i l a b l e  d a t a  on s p e c i f i c  permit information requirements,  
contained i n  t h e  Regulations Reviews, are l imi t ed  t o  municipal l a n d f i l l s .  
These d a t a  are presented i n  Table 1 o f  Appendix D. A s  t h e  t a b l e  i n d i c a t e s ,  
the States and T e r r i t o r i e s  vary widely i n  permit information requirements f o r  
municipal l a n d f i l l s .  Most r e q u i r e  some information on s o i l  cond i t ions ,  t h e  
l o c a t i o n  of su r face  water, and a de termina t ion  of s u r f a c e  water background 
q u a l i t y .  
f a c i l i t y  and f u t u r e  use  of t h e  proper ty .  About h a l f  r e q u i r e  c e r t i f i c a t i o n  of 
t h e  permit a p p l i c a t i o n  by a Reg i s t e red  P ro fes s iona l  Engineer. 

Fewer have requirements w i th  r e spec t  t o  t o t a l  acreage ,  l i f e  of t h e  

Design Cri ter ia  and Standards 

F i f t y  S t a t e s  and Territories have a gene ra l  performance s tandard  t h a t  
requires t h e  ownerloperator of a municipal l a n d f i l l  t o  c o n t r o l  t h e  gene ra t ion ,  
s to rage ,  c o l l e c t i o n ,  t r a n s p o r t a t i o n ,  p rocess ing  and reuse ,  and d i s p o s a l  of 
s o l i d  waste i n  a s a f e ,  s a n i t a r y ,  a e s t h e t i c a l l y  accep tab le ,  and environmentally 
sound manner. Few s p e c i f i c  des ign  requirements have been promulgated. The 
da ta  on requirements f o r  municipal l a n d f i l l s  are presented  i n  Table 2 of 
Appendix D. Those S t a t e s  and T e r r i t o r i e s  imposing des ign  requirements 
t y p i c a l l y  inc lude  runon/runoff c o n t r o l s  and, t o  a lesser e x t e n t ,  l eacha te  
management and gas  con t ro l s .  
s p e c i f i c a t i o n s ,  ranging from t h i c k n e s s  t o  permeabi l i ty ,  f o r  bo th  n a t u r a l  and 
s y n t h e t i c  l i n e r s .  

Eighteen S t a t e s  have l i n e r  des ign  

Operation and Maintenance Standards 

-. 
Fifty-two S t a t e s  and T e r r i t o r i e s  have e s t a b l i s h e d  minimum s tandards  f o r  

t h e  o p e r a t i o n  and maintenance of municipal l a n d f i l l s .  Requirements regard ing  
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t h e  opera t ion  and maintenance of municipal l a n d f i l l s  are presented i n  Table 3 
of Appendix D. Most S t a t e s  and T e r r i t o r i e s  employ a f a i r l y  c o n s i s t e n t  se t  of 
c o n t r o l s ,  inc luding  waste management, l eacha te  c o n t r o l s ,  d a i l y  cover ,  s a f e t y  
requirements,  and o t h e r  con t ro l s .  

Location Standards and Restrict ions 

Forty-four S t a t e s  and T e r r i t o r i e s  have some s o r t  oE l o c a t i o n  s tandards o r  
r e s t r i c t i o n s  a p p l i c a b l e  t o  municipal  l a n d f i l l s .  
ranging from f lood  p r o t e c t i o n  and minimum d i s t ances  t o  r e s t r i c t i o n s  wi th  
respec t  t o  c r i t i c a l  h a b i t a t ,  geo log ica l ly  s e n s i t i v e  areas, and s o i l  
condi t ions ,  are presented i n  Table 4 of Appendix D. As shown, most S t a t e s  
spec i fy  minimum d i s t a n c e s  t o  man-made o r  n a t u r a l  s t r u c t u r e s  and have some form 
of f lood c o n t r o l  r e s t r i c t i o n s .  

The d i f f e r e n t  requirements ,  

Monitoring Requirement s 

Forty-one S t a t e s  and T e r r i t o r i e s  r equ i r e  ground water monitoring, 23 
r e q u i r e  l eacha te  monitor ing,  and 10 r e q u i r e  su r face  water monitor ing t o  be 
‘ instal led and operated around municipal l a n d f i l l s .  Four of t h e  S t a t e s  o r  
T e r r i t o r i e s  which r e q u i r e  l eacha te  mani tor ing  do not  r e q u i r e  ground water 
monitoring. No S t a t e s  o r  T e r r i t o r i e s  r e q u i r e  a i r  monitoring. 
types  of monitoring are presented  i n  Table  5 of Appendix D. 

The d a t a  on 

Closure,  Post-Closure, and F inanc ia l  Respons ib i l i t y  Requirements 

Fifty-one S t a t e s  and T e r r i t o r i e s  have some s o r t  of c losu re  and 
pos tc losure  r egu la to ry  requirements and 21  r e q u i r e  some form of f i n a n c i a l  
assurance.  The d i f f e r i n g  requirements are presented i n  Table 6 of  Appendix D. 

Enforcement E f f o r t s  

The S u b t i t l e  D Census con ta ins  l imi t ed  d a t a  on S t a t e  enforcement 
a c t i v i t i e s  a t  S u b t i t l e  D l a n d f i l l s .  These include number and frequency of 
i n spec t ions  and number and type of v i o l a t i o n s  discovered a t  l a n d f i l l s ,  but no 
da ta  on enforcement a c t i o n s  and compliance rates. The Census data on 
inspec t ions ,  p resented  i n  Table 5-9, demonstrate t h e  s p e c i a l  a t t e n t i o n  given 
municipal l a n d f i l l s  compared t o  t h e  o t h e r  types.  This is a l s o  confirmed by 
t h e  da t a  on frequency of inspec t ions  shown i n  Table 5-10. Census d a t a  on 
v i o l a t i o n s  discovered a t  l a n d f i l l s  are presented  i n  T a b l e  5-11. These d a t a  
i n d i c a t e  t h a t  while most of t h e  v i o l a t i o n s  repor ted  i n  1984 were f o r  
ope ra t iona l  d e f i c i e n c i e s ,  a s i g n i f i c a n t  number a l s o  were repor ted  f o r  ground 
water,  su r f ace  water, and a i r  contaminat ion v i o l a t i o n s .  It should be noted 
t h a t  S t a t e s  used t h e i r  own d e f i n i t i o n s  of  “contamination i n  r epor t ing  t h e s e  
da t a ,  and thus  both minor and s e r i o u s  contamination i n c i d e n t s  are l i k e l y  t o  be 
included. 

I 

I 
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TABLE 5-9. NUMBERS OF INSPECTIONS OF SUBTITLE D LANDFILLS IN 1984 [ I ]  

L a n d f i l l  type  

Number of Number 

during 1984 l a n d f i l l s  
i n s p e c t i o n s  of 

Municipal waste 

Indust r ia l  waste  

Demolit ion  d e b r i s  o n l y  

Other 
TOTAL 

24,865 

4 , 3 5 4  

2 ,834  

799 
32,852 
- 

9 , 2 8 4  

3 ,511  

2 ,591  

1,030 

16 ,416  
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TABLE 5-10. FREQUENCY OF INSPECTION OF SUBTITLE D LANDFILLS I N  1 9 8 4 [ 1 ]  

Munic ipa l  Indust rial Demolition 
waste waste d e b r i s  Other TOTAL 

Response Rate 90% 94% 92% 9 8% 91% 

Never inspected 43 1 
(5.1%) 

157 
(4.8%) 

21 2 
(9.2%) 

64 864 
(6.4%) ( 5 . U )  

Less than once 
every two years  

34 7 
(4.1%) 

347 
(11.4%) 

20 2 
( 8 . 8 % )  

Once every 
tGo yea r s  

776 
(9.3%) 

87  
(2.6%) 

308 
( 13.42 

301 1,472 
(30.0%) (9 .8%) 

Once a year 2,609 
(31.1%) 

51 2 
(15.3%) 

58 0 
(25.2% 1 

51 3 4,214 
(51.0%) (28.1%) 

Twice a year 1 ,272  
( 15.2% 

482 
( 14.6% 1 

733 
(31.9%) 

100 2,587 
(9.9%) (17.3Xi 

Four times 
a year  

1 ,548  
(18.5%) 

41 6 
(12.6%) 

142 
(6.2%) 

15 2 ,121  
(1.5%) (14.2f) 

More than  fou r  
times a year  

1,279 
( 15.3% 1 

1,243 
(37.7%) 

93 
(4.0%) 

3 2,618 
( 0 . 2 % )  (17.52) 

Other 122 
(1.5%) 

24 
(0.7%) 

30 
(1.3%) 

0 176 
(1 .2X)  

TOTAL 8,384 
( 100% 

3,297 
(100%) 

2,300 
( lOOX 
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TABLE 5-11. NUMBER OF LANDFILLS BY TYPE OF V I O L A T I O N  I N  1984 [i: 

Demolition 
Municipal I n d u s t r i a l  d e b r i s  

V io la t ion  Type waste waste only O t her TOTAL 

Ground water 
contamination 

Ground water moni- 
t Dring program 
d e  f i c  ienc ie s 

S u r fa  ce water 
contamination 

A i r  contamination 

Methane c o n t r o l  
de  f ic ienc ies 

58 6 111 16 7 7 20 

8 34 

660 

84 5 

180 

1 1 7  

50 

18 

8 

82 

42 

33 

0 

108 

6 

54 

1 

1,141 

75 8 

95 0 

189 

Opera t iona l  d e f i -  
c i e n c i e s  (e.g. , 
d a i l y  cover v i o l a t i o n  
o r  blowing l i t t e r  and 
o the r  minor 
v i o l a t  ions 1 4,784 43 3 531 225 5,973 

Other v i o l a t i o n s  
i n  1984 222 1 3  7 0 242 

5.3.2 SURFACE IMPOUNDMENTS 

Sixteen  of t h e  S t a t e s  and T e r r i t o r i e s  s tud ied  f o r  t h e  Regula t ions  
Reviews2 have r e g u l a t i o n s  t h a t  address  s u r f a c e  impoundments. 
r egu la t ions  are d iscussed  b r i e f l y  below. 

These 

Permi t t ing  and Adminis t ra t ive  Requirements 

With a few except ions ,  each  of t h e  16 S t a t e s  and T e r r i t o r i e s  r e q u i r e s  
issuance o f  a n  a p p l i c a t i o n ,  l i c e n s e ,  o r  permit before  f a c i l i t i e s  can become 
ope ra t iona l .  A s i g n i f i c a n t  number of s u r f a c e  impoundments a c t u a l l y  have 

A s m a l l e r  number have l i c e n s e s  o r  r e g i s t r a t i o n s ,  
as  shown i n  T a b l e  5-12. S p e c i f i c  permit information requirements t h a t  apply 
t o  su r face  impoundments--ranging from s o i l  cond i t ions ,  ground and s u r f a c e  
water information t o  f u t u r e  use  of t h e  property--are shown i n  Table 7 of 
Appendix D. In most ca ses ,  t h e  requirements inc lude  c e r t i f i c a t i o n  by a 
Profess iona l  Engineer and, t o  a lesser e x t e n t ,  su r f ace  and ground water 
inf ormat ion. - .  

-permits o r  approved plans.  
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TABLE 5-12. NUMBERS OF SUBTITLE D SURFACE IMPOUNDMENTS 
WITH PEltMITS AND LICENSES [l] 

Surf ace  impoundment 
type  

Number of su r face  Number of s u r f a c e  
impoundments wi th  impoundments wi th  
permits or p l a n  l i c e n s e s  o r  

approva 1s r e g i e  t rat  ions  

Municipal sewage sludge 

Municipal runoff 

I n d u s t r i a l  waste 

A g r i c u l t u r a l  waste 

M in  +ne; waete 

O i l  o r  gas  waete 

Other 

TOTAL 

1,121 

365 

7,747 

10,505 

11,218 

59,295 

5,227 

95,478 

0 

0 

354 

210 

77  

0 

0 

641 

- 

Design Cri ter ia  and Standards 

Of t h e  16 S t a t e s  and Territories t h a t  have su r face  impoundment 
requirements,  11 have c r i t e r i a  w i th  r e s p e c t  t o  f a c i l i t y  design. 
seen i n  Table 8 of Appendix D ,  n o t  a l l  of t h e s e  s p e c i f i c  c r i t e r i a  are 
implemented i n  each of t h e  11 S t a t e s .  
runon/runof f c o n t r o l s ,  e i g h t  r e q u i r e  l e a c h a t e  management, seven inc lude  some 
form of n a t u r a l  or s y n t h e t i c  l i n e r  des ign  s p e c i f i c a t i o n s .  

As can b e  

Nine spec i fy  s e c u r i t y  requirements and 

Operations and Maintenance Standards 

Th i r t een  of t h e  16 S t a t e s  and T e r r i t o r i e s  wi th  s u r f a c e  impoundment 
requirements have e s t a b l i s h e d  minimum o p e r a t i o n  and maintenance s t anda rds .  
The reasons  t y p i c a l l y  c i t e d  f o r  promulgating such s tandards  are t o  minimize 
nuisances ,  t o  p r o t e c t  pub l i c  h e a l t h  and s a f e t y ,  and t o  prevent  p o l l u t i o n  of 
t h e  environment. Despite t h i s  un i formi ty  of purpose, t h e  breadth  and 
s p e c i f i c i t y  of t h e s e  minimum s t anda rds  vary  widely among t h e  S t a t e s  and 
T e r r i t o r i e s ,  a s  shown i n  Table 9 o f  Appendix D ,  and t h e  a c t u a l  l e v e l s  o r  
methods o f  performance are f r equen t ly  l e f t  t o  t h e  d i s c r e t i o n  o f  t h e  
enforcement agency. 

Location Stand.ards and R e s t r i c t i o n s  

Twelve States and T e r r i t o r i e s  have l o c a t i o n  s tandards  f o r  su r face  
impoundments. The d i s t r i b u t i o n  of t h e  s p e c i f i c  l o c a t i o n  s t anda rds  and 
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r e s r r i c t  i ons ,  ranging f r o m  flood p r o t e c t i o n  t o  c r i t i c a l  h a b i t a t  c o n t r z r  - s  
shown in  T a b l e  10 of  Appendix D. A s  w i th  l a n d f i l l : ,  S t a t e s  are mor- I*;eiy tG 
r e s t r i c t  sites i n  f loodp la ins  and wi th in  s p e c i f i e d  d i s t a n c e s  t o  man-n:aci - 
s t r u c t u r e s  and n a t u r a l  resources .  

Mon i t  o r i n e  Rea u i  remen t s 

Monitoring requirements p e r t a i n i n g  t o  ground water, s u r f a c e  water, 
l eacha te ,  o r  a i r  are imposed i n  14  S t a t e s ,  as can be  seen  i n  T a b l e  11 of 
Appendix D .  Ground water monitoring is  requi red  i n  11 of t h e s e  S t a t e s ,  
l eacha te  and a i r  i n  about h a l f ,  and s u r f a c e  water i n  only four  S t a t e s .  

I Closure,  Post-Closure, and F inanc ia l  Respons ib i l i t y  Requirements 

Eleven of t h e  16 S t a t e s  and T e r r i t o r i e s  have included c l o s u r e  
requirements i n  t h e i r  g su r face  impoundment r egu la t ions .  
Table 1 2  of Appendix D. Ten S t a t e s  have requirements covering post-closure 
and seven of  t h e s e  S t a t e s  impose f i n a n c i a l  r e s p o n s i b i l i t y  requirements as w e l l .  

These are shown i n  

Enf o rc  eme n t E f f o r t  s 

The S u b t i t l e  D Census con ta ins  l imi t ed  d a t a  on S t a t e  enforcement 
a c t i v i t i e s  a t  S u b t i t l e  D su r f ace  impoundments. These inc lude  number and 
frequency of i n spec t ions  and number and type of v i o l a t i o n s  d iscovered ,  but no 
da ta  on enforcement a c t i o n s  and compliance rates. The in spec t ion  d a t a ,  
presented i n  Table 5-13, i n d i c a t e  t h a t  i n spec t ions  have occurred a t  o i l  o r  gas  
waste su r face  impoundments more o f t e n  t h a n  a t  a l l  o t h e r  t ypes  combined. 
frequency of i n spec t ion  d a t a  shown i n  Table 5-14, on t h e  o t h e r  hand, r evea l  
t h a t  t h e  municipal runoff impoundments are  t h e  most f r equen t ly  inspec ted .  
Census d a t a  on v i o l a t i o n s  a t  l a n d f i l l s  are presented i n  Table 5-15. As with  
l a n d f i l l s ,  t h e s e  d a t a  i n d i c a t e  t h a t  whi le  most of t h e  v i o l a t i o n s  r epor t ed  i n  
1984 were f o r  ope ra t iona l  d e f i c i e n c i e s ,  a s i g n i f i c a n t  number a l s o  were 
r epor t ed  f o r  ground water, s u r f a c e  water, and a i r  contamination v i o l a t i o n s .  
A s  mentioned p rev ious ly ,  t h e  S t a t e s '  d e f i n i t i o n s  of "contamination" vary.  

The 

TABLE 5-13. NUMBEKS OF INSPECTIONS OF SUBTITLE D SUKFACE 
IMPOUNDMENTS I N  1984 [ l ]  

I ___---- - ~ -  
Number of Number of 

Sur face  impoundment type  
inspec t ions  s u r f  ace 
dur ing  1984 impoundment s 

Municipal sewage sludge 
Municipal runoff  
I n d u s t r i a l  waste 
A g r i c u l t u r a l  waste 
Mining waste 
O i l  o r  gas  waste 
Other 

-_ 

1,079 
1 , 768 
6,164 
3,765 
7,674 

26,340 
1,313 

1,938 
488 

16,232 
17,150 
19,813 

125 , 074 
11 , 118 

TOTAL 48,103 191,822 
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: TABLE 5-14. FREQUENCY OF INSPECTION OF SUBTITLE D SURFACE IMPOUNDMENTS I N  1984 [ 2 ]  
-- - i_P=- -.__. * -^.--- 

Municipal Municipal Indus- Agricul- nil or 
sewage run- trial tural Mining gas 
sludge of€ waste waste waste waste Other TOTAL 

Response Rate 9 3% 9 8% 7 3% 88% 38% 7 7% 47% 7 2% 

Never inspected 37 34 191 3,634 658 11,478 3 16,035 
(2.1%) (7.1%) (1.6%) (24.2%) (8.8%) (11.9%) (0.06%) (11.6%) 

Less than once 401 59 2,981 5,568 927 15,239 104 25,279 
every two years (22.4%) (12.3%) (25.2%) (37.1%) (12.4%) (15.7%) (2.0%) (18.2%) 

Once every 208 30 2,835 1,013 3,294 7,344 108 14,832 
two years (11.6%) (6.3%) (24.0%) (6.7%) (44.0%) (7.6%) (2.1%) (10.7%) 

Once a year 851 106 4,645 2,918 2,009 60,152 425 71,106 
(47.4%) (22.1I) (39.3%) (19.4%) (26.8%) (62.2%) (8.2%) (51.3%) 

Twice a year 2 34 24 498 413 100 1,426 27 2,722 
(13.0%) (5.0%) (4.2%) (2.8%) (1.3%) (1.5%) (0.5%) (2.0%) 

Four t imes 61 82 234 3 51 406 222 1,059 
(2.0%) ( 0.1%) (0.7%) (0.4%) (4.3%) (0.8%) a year (3.4%) (17.1%) 

More than four 2 138 164 0 206 740 0 1,250 
times a year (0.1%) (28.8%) (1.4%) (2.7%) (0.8%) (0.9%) 

Other 0 6 275 1,465 249 0 4,324 6,319 
(1.3%) (2.3%) (9.8%) (3.3%) (82.9%) (4.6%) 

TOTAL 1,794 479 11,823 15,014 7,494 96,185 5,213 138,602 
(100%) ( 100% (100%) (100%) (1002) (100%) (100%) (100%) 



TABLE 5-15. NUMBER OF SURFACE IMPOUNDMENTS BY TYPE OF VIOLATION I N  i984 111 
I -I__- - - I 

Agri- 
Munici- Munici- Indus- c u l t u -  O i  1 
P a l  Pa 1 t r i a l  ra l  Mining o r  g a s  

Vio la t  i on  type  sewage runoff waste waste waste waste Other TOTAL 

Ground water 
contaminat ion 35 32 41 6 

Ground water 
monitoring 
program 
d e  f i c  ienc ie s 28 12 31 7 

S u r  face  water 
contamina t ion 24 18 279 

A i r  contami- 
na t ion  20 12 145 

Opera t iona l  def  i- 
c i e n c i e s  and 
o t h e r  minor v io-  
l a t i o n s  137 37  61 6 

Other v i o l a t i o n s  
i n  1984 0 0 0 

29 48 11 1 6 

34 137 110 5 

189 249 128 22  

21 5 10 0 

672 534 2,893 18 

0 7 0 0 

67 7 

64 3 

909 

21 3 

4,907 

7 
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5.3.3 LAND APPLICATION UNITS 

Twenty-three of t h e  S t a t e s  and T e r r i t o r i e s  reviewed i n  t h e  Regula t ions  
Reviews* have r e g u l a t i o n s  t h a t  addres s  land a p p l i c a t i o n  u n i t s  (LAUS). 
r e g u l a t i o n s  are d iscussed  b r i e f l y  below. 

These 

Permi t t ing  and Adminis t ra t ive  Requirements 

Out of a t o t a l  of 18,889 LAUS, 12,502 ( 6 6  percent )  have p e r m i t s  o r  
approved p lans  annd 410 ( 2  percent )  have l i c e n s e s  o r  r e g i s t r a t i o n s .  
numbers a r e  presented ,  by LAU type ,  i n  Table 5-16. Twenty-two of t h e  
2 3  S t a t e s  and T e r r i t o r i e s  r e q u i r e  a n  a p p l i c a t i o n ,  l i c e n s e ,  o r  permit be fo re  
f a c i l i t i e s  can become ope ra t iona l .  The range of s p e c i f i c  p e r m i t  information 
requirements is  shown i n  Table 1 3  of Appendix D. I n  most S t a t e  and T e r r i t o r y  
r egu la t ions ,  t h e  governing agency r e se rves  t h e  r i g h t  t o  r e q u i r e  any a d d i t i o n a l  
information deemed necessary.  Along t h e  same l i n e s ,  n e a r l y  a l l  S t a t e s  have 
s p e c i f i c  a d m i n i s t r a t i v e  procedures t h a t  a l low exempt ions, va r i ances ,  and 
r e s t r i c t i o n s  based on a case-by-case e v a l u a t i o n  of s i t e - s p e c i f i c  circumstances.  

These 

TABLE 5-16. NUMBERS OF SUBTITLE D LAND APPLICATION 
UNITS WITH PERMITS AND LICENSES [ I ]  

Number wi th  Number wi th  
permi ts  or l i c e n s e s  o r  

Land a p p l i c a t i o n  u n i t  type approved p l ans  r e g i s t r a t i o n s  

Municipal sewage s ludge  

I n d u s t r i a l  waste 

O i l  o r  gas  waste 

Other 

TOTAL 

7,955 

3,331 

697 

51 9 

12 , 502 

- 

297 

113 

0 

0 

410 

- 

Design Cri ter ia  and Standards 

Eighteen S t a t e s  and T e r r i t o r i e s  have requirements p e r t a i n i n g  t o  f a c i l i t y  
The v a r i a b i l i t y  wi th  r e s p e c t  t o  t h e  enforcement o f  such requirements design. 

a c r o s s  S t a t e s  i s  ahown i n  Table 14 of Appendix D. Typica l ly  t h e s e  
requirements inc lude  s e c u r i t y  and r u n o d r u n o f f  c o n t r o l s ,  and t o  a lesser 
e x t e n t ,  l eacha te  management and a i r  p r o t e c t i o n  des ign  s p e c i f i c a t i o n s .  -_ 
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Operations and Maintenance Standards 

Twenty-one of t h e  23 S t a t e s  and T e r r i t o r i e s  with r e s t r i c t i o n s  on LAUs 
have ope ra t ion  and maintenance r e g u l a t i o n s ,  
which of t h e s e  regula tory  areas are covered by t h e  d i f f e r e n t  S t a t e s  and 
T e r r i t o r i e s .  Eighteen S t a t e s  and T e r r i t o r i e s  r equ i r e  s a f e t y  con t ro l s ,  15 have 
waste management and waste a p p l i c a t i o n  con t ro l s ,  seven have c rop  management 
r e s t r i c t i o n s ,  and s i x  have l eacha te  management r e s t r i c t i o n s .  

Table 15 of Appendix D shows 

Location Standards and R e s t r i c t i o n s  

S ix teen  S t a t e s  and T e r r i t o r i e s  have l o c a t i o n  s tandards  and r e s t r i c t i o n s  
t h a t  p e r t a i n  t o  land a p p l i c a t i o n  u n i t s  as can be seen  in T a b l e  16 of  
Appendix D. Cons is ten t  wi th  o t h e r  types of S u b t i t l e  D f a c i l i t i e s ,  LAU 
l o c a t i o n  c o n t r o l s  u sua l ly  inc lude  f loodp la in  and minimum d i s t a n c e  r e s t r i c t i o n s .  

Monitoring Requirements 

Sixteen S t a t e s  and T e r r i t o r i e s  have monitoring requirements.  The 
d i s t r i b u t i o n  of  t h e s e  requirements a c r o s s  S t a t e s  and T e r r i t o r i e s  is shown i n  
Table 1 7  of Appendix D. F i f t e e n  c a l l  f o r  ground water monitoring, bu t  fewer 
than h a l f  t h a t  number r e q u i r e  s u r f a c e  water, s o i l ,  or a i r  monitoring. 

Closure,  Post-Closure, and F inanc ia l  Respons ib i l i t y  Requirements 

Wide v a r i a t i o n s  e x i s t  among S t a t e  and T e r r i t o r y  r egu la to ry  requirements 
f o r  LAU c l o s u r e  and post-closure.  
i n  Table 18 of Appendix D. 
f i n a n c i a l  r e s p o n s i b i l i t y  a l s o  are shown i n  t h a t  t ab l e .  No S t a t e s  or 
t e r r i t o r i e s  are repor ted  t o  have l i a b i l i t y  requirements f o r  land a p p l i c a t i o n  
un i t s .  

The 12 t h a t  have such r e g u l a t i o n s  are shown 
The s i x  S t a t e s  having r egu la t ions  regarding 

Enforcement E f f o r t s  

The S u h t i t l e  D Census con ta ins  l imi t ed  d a t a  on S t a t e  enforcement 
a c t i v i t i e s  a t  S u b t i t l e  D land a p p l i c a t i o n  u n i t s .  
frequency of i n spec t ions  and number and type of v i o l a t i o n s  discovered.  The 
inspec t ion  d a t a ,  presented i n  Table 5-17, i n d i c a t e  t h a t  almost twice as many 
inspec t ions  occurred a t  municipal sewage s ludge u n i t s  compared t o  t h e  o the r  
types.  
hand, r e v e a l s  t h a t  most municipal s ludge u n i t s  were inspec ted  once every two 
years  o r  less, whereas most o i l  and gas  u n i t s  were inspected once a year  o r  
more. Census da t a  on v i o l a t i o n s  a t  land a p p l i c a t i o n  u n i t s  are presented i n  
T a b l e  5-19. As with  l a n d f i l l s  and suface  impoundments, t h e s e  d a t a  i n d i c a t e  
t h a t  most of t h e  v i o l a t i o n s  repor ted  i n  1984 were f o r  ope ra t iona l  
d e f i c i e n c i e s ,  bu t  ground water, su r face  water, and a i r  contamination 
v i o l a t i o n s  were repor ted  as w e l l .  

These inc lude  number and 

The d a t a  on frequency of i n spec t ion  shown i n  Table 5-18, on t h e  o t h e r  
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TABLE 5-17. NUMBERS OF INSPECTIONS OF SUBTITLE D LAND 
APPLICATION UNITS I N  1984 [ I ]  

Land a p p l i c a t i o n  u n i t  type  

Number of Number of land 
inspec t  i ons  
dur ing  1984 u n i t  s 

a pp 1 i ca t ion  

~ ~~ 

Municipal sewage sludge 

In  du s t r i a1 w a s  t e 

O i l  o r  gas  waste 

Other 

TOTAL 

5,326 11,937 

1,601 5 , 605 

1,124 726 

34 

8,085 

- 621 

18,889 

- 

5.3.4 WASTE P U S  

Thi r ty  S t a t e s  and Territories have r e g u l a t i o n s  t h a t  address  waste p i l e s .  
These r e g u l a t i o n s  are d iscussed  b r i e f l y  below. 

P e r m i t t i n g  and Adminis t ra t ive Requirements 

Twenty-nine S t a t e s  and T e r r i t o r i e s  r e q u i r e  a p e r m i t ,  l i c e n s e ,  o r  
a p p l i c a t i o n  f o r  w a s t e  p i l e s .  
t hese  permit requirements. S p e c i f i c  permit information requirements f o r  waste 
p i l e s  are l imi t ed  i n  scope and vary  cons iderably  among t h e  S t a t e s  and 
T e r r i t o r i e s ,  b u t  t y p i c a l l y  r e q u i r e  information on s o i l  condi t ions ,  su r f ace  
water  l o c a t i o n ,  and ground water e l e v a t i o n  and flow. As with  t h e  o t h e r  types  
of f a c i l i t i e s ,  m o s t  S t a t e s  r e q u i r e  c e r t i f i c a t i o n  of  permit a p p l i c a t i o n s  by a 
Profess  inal  Engineer. 

Table  1 9  of  Appendix D p re sen t s  a mat r ix  of  

Design Cr i te r ia  and Standards 

Twenty-two S t a t e s  and T e r r i t o r i e s  have des ign  c r i te r ia  app l i cab le  t o  
waste p i l e s .  Spec i f i c  requirements f o r  waste p i l e s  range from l i n e r  
s p e c i f i c a t i o n s  t o  l eacha te  management and decomposition gas  con t ro l s .  The 
d i s t r i b u t i o n  of  t h e s e  requirements  is presented  i n  Table 20 of  Appendix L). 

ODeration and Maintenance Standards 

Twenty-seven S t a t e s  and T e r r i t o r i e s  impose some s o r t  of ope ra t ion  and 
maintenance s t anda rds  on waste p i l e s .  S p e c i f i c  s tandards  range from waste 
composition requirements to vec to r ,  d u s t ,  and no i se  con t ro l s .  The 
d i s t r i b u t i o n  of t h e s e  requirements among t h e  S t a t e s  is presented  i n  T a b l e  21 
of Appendix D. 
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TABLE 5-18. FKEQUENCY OF INSPECTION OF SUBTITLE D 
LAND APPLICATION UNITS ZN 1984 [l] 

Total 

sewage Industrial O i l  and gas 
sludge waste waste Other TOTAL 

munic i pa 1 

~~ 

Response Rate 9 5% 99% 

~~ ~ ~ 

100% 100% 97% 

Never inspected 388 1,308 15 71 1,782 
(3.4%) (23.7% 1 (2.1%) (11.4%) (9.8X) 

Less than once 6,489 2,487 6 46 9,028 
every two years ( 5  7.2%) (45.0% 1 (0.8%) (7.4%) (49.5%) 

Once every 1,403 84 5 33 28 2 , 309 
two years (12.4% 1 ( 1 5 . 3 % )  (4.5%) (4.5%) (12.7%) 

Once a year 1,787 639 175 26 2,627 
(15.8%) ( 11.6% (24.1%) (4.2%) (14.4%) 

Twice a year 2 54 126 465 0 84 5 
(2.2%) (2.3%) (64.0%) (4.6%) 

Four t ime s 98 21 4 
a year (0.9% 1 (0.4%) (0.6%) 

0 123 
(0.7%) 

More than four 182 10 8 0 200 
times a year (1.6%) (0.2% 1 (1.1%) (1.1%) 

Other 743 94 20 450 1,307 
(6.5% 1 (1.7%) (2.8%) (72.5%) (7.2%) 

TOTAL 11,344 5,530 726 621 18,221 
( 100% 1 (100% 1 ( 100% 1 ( 100% 1 ( 100% 1 

=-ai== - --- -.--a=- 
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TABLE 5-19. NUMBER OF LAND APPLICATION UNITS BY TYPE OF VIOLATLUN 
IN 1984 [ l ]  

Tota l  
munic i pa l  O i l  o r  

sewage I n d u s t r i a l  gas  
Vio la t ion  5 p e  sludge waste waste Other TOTAL 

Ground water 
contamination 1 7  45 2 2 6b 

Ground water moni- 
t o r i n g  program 
d e f i c i e n c i e s  14 41 8 1 64 

S u t  f a ce  wa t e r 
contamination 1 7  60 25 24 126 

A i r  con tua ina t ioa  12 1 0  0 0 22 

Operat ional  d e f i -  
c i e n c i e s  and 
o t h e r  minor 
v i o l a t i o n s  115 88 82 8 2 93 

Other v i o l a t i o n s  
i n  1984 10 0 0 0 10 

Location Standards and R e s t r i c t i o n s  

F i f t e e n  S t a t e s  and T e r r i t o r i e s  have some s o r t  of l o c a t i o n  s tandards  o r  
r e s t r i c t i o n s  app l i cab le  t o  waste p i l e s .  
most common l o c a t i o n  requirements apply t o  f loodpla ins  and minimum d i s t ances .  
These l o c a t i o n  s tandards  o r  r e s t r i c t i o n s  are presented i n  T a b l e  22 of  
Appendix D. 

As with  o t h e r  f a c i l i t y  types ,  t h e  

Monitoring Requirement s 

Sixteen  S t a t e s  and T e r r i t o r i e s  impose monitoring requirements on waste 
p i l e s .  The s p e c i f i c  types  of monitoring requi red ,  i.e., ground water, su r face  
water ,  l eacha te  o r  a i r ,  vary considerably.  These requirements a r e  presented 
i n  Table 23 of Appendix D. 

-systems (14) and l eacha te  monitoring and c o n t r o l  (10) than r e q u i r e  su r face  
water ( 5 )  o r  a i r  monitoring (2 ) .  

More S t a t e s  r e q u i r e  ground water monitoring 
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Closure, Post-Closure, and F inanc ia l  KeRponsihil i ty Requirements 

F i f t e e n  S t a t e s  and T e r r i t o r i e s  have c l o s u r e  and post-closure maintenance 
These are presented  i n  Table 24 of Appendix L). requirements for waste p i l e s .  

This t a b l e  a l s o  shows t h e  s i x  S t a t e s  t h a t  impose f i n a n c i a l  r e s p o n s i b i l i t y  
requirements f o r  waste p i l e s .  

Enforcement E f fo rt s 

The S u b t i t l e  D Census does no t  con ta in  d a t a  on waste p i l e s ,  so t h e r e  are 
no nationwide d a t a  on t h e  number and frequency of S t a t e  i n spec t ions  o f  waste 
p i l e s  or t h e  number and types of v i o l a t i o n s  uncovered c u r r e n t l y  a v a i l a b l e .  

5.4 SUMMARY 

This s e c t i o n  has  presented d a t a  on S t a t e  and T e r r i t o r i a l  S u b t i t l e  D 
programs. It has  a l s o  i d e n t i f i e d  t h e  l i m i t a t i o n s  i n  t h e  a v a i l a b l e  d a t a  t h a t  
make a complete S t a t e  program c h a r a c t e r i z a t i o n  d i f f i c u l t .  The d a t a  on S t a t e  
and T e r r i t o r i a l  S u b t i t l e  D programs c o l l e c t e d  dur ing  Phase I w i l l  cont inue  t o  
be-examined, and w i l l  be supplemented as necessary dur ing  Phase I1 of  t h e  
S u b t i t l e  D study. 
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SECTION 6 

CONCLUSIONS 

A t  t h e  beginning of  t h e  S u b t i t l e  D s t u d y ,  t h e  Agency i d e n t i f i e d  waste 
c h a r a c t e r i z a t i o n ,  f a c i l i t y  assessment,  and S t a t e  program assessment as t h e  key 
t o p i c  areas t o  be addressed during t h e  s tudy.  This s e c t i o n  i d e n t i f i e s  t h e  
major d a t a  needs wi th in  each of t h e s e  t o p i c  areas t h a t  are outs tanding  a t  t h e  
end of Phase I o f  t h e  s tudy .  The EPA w i l l  cons ider  t h e s e  data needs i n  
developing t h e  workplan f o r  Phase 11 of  t h e  study. Some key Phase 11 p r o j e c t s  
t h a t ' a r e  a l ready  underway are b r i e f l y  reviewed a t  t h e  end o f  t h i s  s e c t i o n .  

6.1 DATA NEEDS 

The Phase I data c o l l e c t i o n  e f f o r t s  descr ibed  i n  Sec t ions  3 through 5 
have provided adequate  information t o  s a t i s f y  many o f  t h e  S u b t i t l e  1) s tudy  
needs, b u t  some needs remain u n f u l f i l l e d .  The following d i s c u s s i o n  i d e n t i f i e s  
t h e s e  key o u t s  tanding d a t a  needs. 

Was t e Character  i z  a t ion 

The major d a t a  sources  used t o  address  t h e  S u b t i t l e  D waste 
c h a r a c t e r i z a t i o n  p o r t i o n  of Phase I v a r i e d  by waste and included: t h e  MSW 
C h a r a c t e r i z a t i o n  Study1, t h e  Household Hazardous Waste S tudy2, t h e  
S u b t i t l e  D Census3, t h e  Industry Report4, t h e  Nat ional  Surface liupoundmenr 
Assessment5, and t h e  Nat ional  Small Quant i ty  Generator Survey6. 
subsect ion p r e s e n t s  t h e  remaining d a t a  needs assoc ia ted  wi th  each of t h e  n i n e  
major S u b t i t l e  D waste c a t e g o r i e s  i d e n t i f i e d  i n  S e c t i o n  3. 

T h i s  

Municipal Sol id  Waste (MSW)-- 

t h e  o t h e r  S u b t i t l e  D waste types.  The d a t a  include n a t i o n a l  g e n e r a t i o n  rates 
f o r  key MSW components and p r o j e c t i o n s  of f u t u r e  MSW genera t ion .  Prel iminary 
analyses  i n d i c a t e  t h e s e  d a t a  provide adequate  d e t a i l  and accuracy f o r  t h e  EPA 
r e p o r t  to Congress. 

Phase I e f f o r t s  revealed s i g n i f i c a n t l y  more d a t a  on MSW than  on any of 

Household Hazardous Waste (HHW)-- 
Available  information on HHW is  l i m i t e d  t o  d e s c r i p t i o n s  of c u r r e n t  Htiw 

management p r a c t i c e s ,  l o c a l  s t u d i e s  o f  HHW q u a n t i t i e s ,  and l is ts  of items 
bel ieved t o  q u a l i f y  a s  HHWs. The most s i g n i f i c a n t  d a t a  needs remaining are:  

0 Addit ional  estimates on t h e  q u a n t i t i e s  and character is t ics  of t h e  
HHW received a t  S u b t i t l e  D f a c i l i t i e s .  
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Municipal Water and Wastewater Treatment Sludge-- 
The c h a r a c t e r i z a t i o n  of water and wastewater t rea tment  s ludges  included 

r e a d i l y  a v a i l a b l e  da t a  on t h e  composition, q u a n t i t i e s  and d i s p o s a l  methods 
used f o r  municipal s ludge  inc lud ing  numbers o f  s u r f a c e  impoundments and LAUs 
which p r i m a r i l y  r ece ive  municipal sludges.  
composition and q u a n t i t i e s  of t h e s e  s ludges .  
i n  t h e  l i t e ra ture  or are c u r r e n t l y  being ga thered  by EPA's Off i ce  of Water. 
These d a t a  w i l l  be  incorpora ted  i n  t h e  EPA r e p o r t  t o  Congress. 

Additional da t a  a r e  needed on the  
Much o f  t h e s e  d a t a  are a v a i l a b l e  

Municipal Waste Combustion Ash-- 
Limited d a t a  are a v a i l a b l e  which c h a r a c t e r i z e  municipal waste combustion 

ash  and i t s  management. The remaining d a t a  needs inc lude  c h a r a c t e r i z a t i o n  of  
t he  composition and q u a n t i t i e s  of combustion ash.  

I n d u s t r i a l  Nonhazardous Waste-- 

q u a n t i t i e s  and management p r a c t i c e s  f o r  those  i n d u s t r i e s  t h a t  are be l ieved  t o  
gene ra t e  t h e  l a r g e s t  q u a n t i t i e s  of t h e s e  wastes. The g r e a t e s t  remaining data 
needs are: 

The Phase I e f f o r t s  provide estimates of i n d u s t r i a l  nonhazardous waste 

0 More p r e c i s e  estimates of t h e  waste q u a n t i t i e s  generated from 
s p e c i f i c  i n d u s t r i a l  waste sources .  

0 Better c h a r a c t e r i z a t i o n  of each  waste type inc luding  concen t r a t ion  
ranges and averages f o r  t h e  major waste c o n s t i t u e n t s .  

0 The q u a n t i t i e s  and types  of wastes managed i n  i n d u s t r i a l  su r f ace  
impoundments, l a n d f i l l s ,  LAUs,  and waste p i l e s .  

Small Quant i ty  Generator (SQG) Waste-- 

composition, q u a n t i t i e s ,  and management p r a c t i c e s  a s s o c i a t e d  w i t h  SQG 
d i sposa l ,  inc luding  numbers of S u b t i t l e  D f a c i l i t i e s  r ece iv ing  SQG wastes ( b y  
f a c i l i t y  t y p e ) .  
t h e  EPA r epor t  t o  Congress. 

Information sources  f o r  SQG wastes provided d e t a i l e d  information on t h e  

These d a t a  appear t o  provide adequate d e t a i l  and accuracy for 

Const ruc t ion  and Demolition, and A g r i c u l t u r a l  Wastes-- 
The a v a i l a b l e  d a t a  on t h e s e  waste c a t e g o r i e s  provide only  very rough 

estimates of nationwide waste q u a n t i t i e s ,  t y p i c a l  compositions,  and q u a n t i t i e s  
rece ived  a t  f a c i l i t i e s  dedica ted  t o  t h e s e  wastes. 
include b e t t e r  Charac t e r i za t ion ,  nationwide waste q u a n t i t i e s ,  and a s s o c i a t e d  
management p r a c t i c e s .  

The outs tanding  data needs i 
i 
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Mining, and O i l  and Gas Wastes-- 
Data on S u b t i t l e  D mining wastes have been provided by a r ecen t  EPA 

Report t o  Congress and t h e s e  are be ing  supplemented by c u r r e n t  e f f o r t s  i n  
support  of rulemaking. O i l  and gas  waste is  t h e  sub jec t  of another  Keport t o  
Congress t h a t  i s  now being prepared by t h e  EPA. Remaining data gaps w i l l  b e  
addressed by t h e s e  s e p a r a t e ,  more comprehensive e f f o r t s  on mining, and o i l  and 
gas wastes. 

F a c i l i t y  Charac t e r i za t ion  

The p r i n c i p a l  f a c i l i t y  c h a r a c t e r i z a t i o n  da ta  provided i n  Phase I o f  t h e  
S u b t i t l e  D s tudy  is from t h e  S u b t i t l e  D C e n ~ u s , ~  t h e  Indus t ry  R e p ~ r t , ~  t h e  
K P L / S u b t i t l e  D study 
municipal l a n d f i l l s . g  
genera l  f a c i l i t y  p r o f i l e s ,  des ign  and ope ra t ion ,  pre l iminary  environmental and 
human h e a l t h  impact a n a l y s i s ,  and l eacha te  and gas  c h a r a c t e r i s t i c s  of 
S u b t i t l e  D f a c i l i t i e s .  

and t h e  pre l iminary  review of c a s e  s t u d i e s  from 
Data needs presented  below are organized according t o  

General Prof i les - - -  
* F a c i l i t y  p r o f i l e  information t h a t  suppor ts  t he  S u b t i t l e  D study inc ludes  
s t a t i s t i c a l  p r o f i l e s  of t h e  d i f f e r e n t  f a c i l i t y  classes, inc luding  such 
c h a r a c t e r i s t i c s  as :  numbers of a c t i v e  f a c i l i t i e s ,  l o c a t i o n s ,  types ,  ownership 
c h a r a c t e r i s t i c s ,  s i z e s ,  and wastes rece ived .  Remaining d a t a  needs inc lude :  

0 General p r o f i l e  information on waste p i l e s ,  inc luding  f a c i l i t y  
numbers, l o c a t i o n s ,  t ypes ,  ownership c h a r a c t e r i s t i c s ,  s i z e s ,  and 
wastes received. 

e For a l l  f a c i l i t y  types  except municipal waste l a n d f i l l s ,  more 
f a c i l i t y - s p e c i f i c  d a t a  are needed on f a c i l i t y  numbers , l o c a t i o n s ,  
s i z e s ,  and wastes rec ieved .  

Design and Operation-- 

of t h e  e f f e c t  of t h e  Federa l  Cri ter ia  and t h e  S t a t e  S u b t i t l e  1) r egu la to ry  
programs on the  l e v e l  of environmental c o n t r o l s  a t  S u b t i t l e  D f a c i l i t i e s .  
Remaining d a t a  needs a r e  presented below f o r  l a n d f i l l s ,  s u r f a c e  impoundments, 
land a p p l i c a t i o n  u n i t s ,  and waste p i l e s .  

S u b t i t l e  D f a c i l i t y  des ign  and ope ra t ing  d a t a  w i l l  support  EPA eva lua t ion  

Landfills--The Phase I s t u d i e s  provided aggrega te  s t a t i s t i c s  of t h e  
numbers of l a n d f i l l s  using s o i l  and s y n t h e t i c  l i n e r s ,  l eacha te  c o n t r o l  
s y s t e m s ,  methane c o n t r o l  s y s t e m s ,  runonlrunoff c o n t r o l s ,  and employing waste 
r e s t r i c t i o n s  and environmental monitoring. In  a d d i t i o n ,  Phase I r e sea rch  
provided d e s c r i p t i o n s  of des ign  and o p e r a t i n g  p r a c t i c e s  t h a t  may be  employed 
a t  municipal waste l a n d f i l l s .  There i s  a gene ra l  l ack  of d a t a  on o t h e r  
l a n d f i l l  t y p e s .  Data needs a r e  as fo l lows:  
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e Ident  i f i c a l i o n  of major d i f f e r e n c e s  between t h e  des ign  and opera t ion  
methods f o r  i n d u s t r i a l ,  demol i t ion  d e b r i s ,  and o t h e r  l a n d f i l l s ,  and 
those  f o r  municipal l a n d f i l l s .  

0 F a c i l i t y - s p e c i f i c  d a t a  on des ign  and ope ra t ing  c h a r a c t e r i s t i c s .  
This information could b e  compiled f o r  c o r r e l a t i o n  among des ign  and 
ope ra t ing  c h a r a c t e r i s t i c s  or c o r r e l a t i o n  wi th  contamination 
impacts. 
used t o  make t h e s e  c o r r e l a t i o n s .  

(Aggregate d a t a  c o l l e c t e d  i n  the  S t a t e  Census cannot b e  

Surface impoundments--Phase I s t u d i e s  provided gene ra l  s t a t i s t i c s  on t h e  
numbers of su r face  impoundments us ing  s o i l  and membrane l i n e r s ,  overtopping 
con t ro l s ,  l eak  d e t e c t i o n  systems, waste r e s t r i c t i o n s ,  and environmental  
monitoring. This  d a t a  w a s  o f  low q u a l i t y ,  however. The major remaining d a t a  
needs inc lude  f a c i l i t y - s p e c i f i c  des ign  and opera t ing  da ta  f o r  a l l  
impoundments. This  information could be  compiled f o r  c o r r e l a t i o n  among des ign  
and opera t ing  c h a r a c t e r i s t i c s  o r  c o r r e l a t i o n  wi th  contaminat ion impacts. 

Land a p p l i c a t i o n  units-The Phase I s t u d i e s  i d e n t i f i e d  t h e  numbers of 
LAUS using runonlrunoff c o n t r o l s ,  waste  r e s t r i c t i o n s ,  a p p l i c a t i o n  rate l i m i t s ,  
food cha in  c rop  r e s t r i c t i o n s ,  and environmental  monitoring. Current  
l i t e r a t u r e  provides complete information concerning recommended s lopes  f o r  
var ious t rea tment /d isposa l  procedures ,  a v a i l a b l e  runon/runoff c o n t r o l s ,  and 
environmental monitoring. The most c r i t i c a l  information needs remaining are 
f a c i l i t y - s p e c i f i c  des ign  and ope ra t ing  s t a t i s t i c s  f o r  a l l  LAUs. This 
information could be  compiled f o r  c o r r e l a t i o n  among des ign  and opera t ing  
c h a r a c t e r i s t i c s  or c o r r e l a t i o n  wi th  contamination impacts. 

Waste piles--No d a t a  were c o l l e c t e d  dur ing  Phase I on waste p i l e s .  Data 
needs include : 

0 Information concerning t y p i c a l  design,  opera t ion ,  and management 
p r a c t i c e s .  

0 Types of nonhazardous waste managed i n  p i l e s ,  and amounts managed 
by each industry.  

Leachate and Gas Charac te r i s t i c s - -  
Municipal l a n d f i l l  l eacha te  information i s  complete f o r  inorganic  

c o n s t i t u e n t s  and very l imi t ed  f o r  organic  cons t i t uen t s .  No information was 
obtained on l eacha te  from i n d u s t r i a l  o r  demoli t ion d e b r i s  l a n d f i l l s ,  or from 
any type  o f  su r face  impoundments or waste p i l e s .  
a l s o  incomplete in  t h e  area of trace o rgan ic  cons t i t uen t s .  
needs are: 

L a n d f i l l  gas  information is 
Remaining d a t a  

-_ 
0 Organic c o n s t i t u e n t s  for l eacha te  and gas  from municipal l a n d f i l l s .  
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i 0 Leachate c h a r a c t e r i s t i c s  from nonmunicipal waste  l a n d f i l l s  (i.e.,  
i n d u s t r i a l  and demoli t ion d e b r i s  waste l a n d f i l l s ) ,  su r f ace  
impoundments, and waste p i l e s .  

0 Gas c h a r a c t e r i s t i c s  f o r  non-municipal waste l a n d f i l l s .  

0 Leachate and gas  production rates and t h e  e f f e c t s  of  organics  i n  
gas and leacha te .  Research should a t tempt  t o  r evea l  t h e  
c o n s t i t u e n t s  sources  and t h e i r  environmental impacts s i n c e  organic  
data are l imi ted .  

Preliminary Environmental and Human Heal th  Impact Analysis-- 
Avai lable  d a t a  on environmental  and h e a l t h  impacts a t  S u b t i t l e  D 

f x i l i t i e s  inc lude  numbers of repor ted  v i o l a t i o n s  f o r  ground water, su r f ace  
water, and a i r  contamination, and pre l iminary  case  s tudy  information on 
contamination a t  va r ious  S u b t i t l e  D f a c i l i t i e s  (mostly municipal 
l a n d f i l l s ) .  
impacts of t hese  f a c i l i t i e s ,  t h e s e  d a t a  must be  used i n  conjunct ion wi th  the  
resuJ ts  from a r i s k  ana lys i s .  
contamination problems inc lude  more ex tens ive  ground water, s u r f a c e  water 
and a i r  monitoring da ta  for a l l  f a c i l i t y  types.  Addit ional  f i e l d  data may 
be requi red .  
assess risk and eva lua te  probable causes  of contaminent releases. 

I n  o rde r  t o  f u l l y  e v a l u a t e  t h e  environmental and human h e a l t h  

The d a t a  needs f o r  documenting t h e  e x t e n t  of 

These d a t a  could b e  complemented wi th  case s t u d i e s  which 

State  Program Charac te r i za t ion  

The p r i n c i p a l  resources  used i n  t h e  S t a t e  program c h a r a c t e r i z a t i o n  were 
t h e  S t a t e  S u b t i t l e  D C e n ~ u s , ~  and t h e  S t a t e  Regulations R e v i e ~ s . ~  
a d d i t i o n a l  d a t a  and a n a l y s i s  needs i d e n t i f i e d  he re  are organized according t o  
the top ic s  addressed i n  t h i s  r epor t  : 
f a c i l i t y  i d e n t i f i c a t i o n f s t a t u s ;  permi t / regula t ion ;  and enforcement. 

The 

program organization/management; 

Program Organ i z  a t ion/Management-- 
In  o r d e r  t o  a s s e s s  t h e  implementation impacts on S t a t e s  of any S u b t i t l e  L\ 

c r i t e r i a  r e v i s i o n s ,  EPA needs t o  f u r t h e r  examine t h e  information i n  hand, then  
follow up i f  necessary wi th  c a s e  s tud ie s .  

I d e n t i f i c a t i o n f S  tatus-- 

S u b t i t l e  D f a c i l i t i e s ,  and t o  a n t i c i p a t e  t h e  l i k e l y  impacts of t h e  Criteria 
r ev i s ions  on these  f a c i l i t i e s ,  t h e  EPA w i l l  need t o  ob ta in  S t a t e  program da ta  
on waste p i l e s  t o  complete t h e  p i c t u r e  on numbers and c h a r a c t e r i s t i c s  of 
f a c i l  it ies . 

To f u l l y  understand t h e  s i ze  and composition of t he  un ive r se  of 

Pe r m  it /Regula t ion-- 
-, A l l  S t a t e s  and T e r r i t o r i e s  t h a t  have a n  approved S u b t i t l e  D program must, 

by d e f i n i t i o n ,  have c r i t e r i a  t h a t  are a t  least a s  s t r i n g e n t  as  those  i n  40 CFK 
Par t  257. It remains unce r t a in  how many more S t a t e s  and T e r r i t o r i e s  have 
c r i t e r i a  t h a t  are equiva len t  t o  o r  more s t r i n g e n t  than  those  requi red  by t h e  
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Federal government. The EPA w i l l  need f u r t h e r  a n a l y s i s  t o  de te rmine  whether 
o r  not e x i s t i n g  c r i t e r i a  are adequate  t o  p r o t e c t  human h e a l t h  and t h e  
environment from ground water contamination, a s  r equ i r ed  under t h e  1984 
Amendments t o  RCRA. This  w i l l  inc lude  determining which S t a t e s  and 
T e r r i t o r i e s ,  i n  a d d i t i o n  t o  t h e  25 w i t h  approved S t a t e  plans,  employ c r i t e r i a  
equ iva len t  t o  t h e  c u r r e n t  Federa l  Criteria.  

En f o r c  emen t- - 
under S e c t i o n  4010 of RCRA, t h e  following data should b e  obta ined:  

To determine i f  S t a t e  enforcement a u t h o r i t i e s  are adequate,  as s p e c i f i e d  

0 S t a t e  enforcement a u t h o r i t y  information. 

0 Enforcement program case s t u d i e s  

6.2 DIRECTIONS FOR PHASE I1 

The EPA i s  now developing a workplan f o r  Phase I1 o f  t h e  S u b t i t l e  D 
sfudy. The d a t a  needs i d e n t i f i e d  i n  t h e  prev ious  d i scuss ion  w i l l  be 
considered i n  t h i s  workplan. These d a t a  needs w i l l  be more f u l l y  examined t o  
determine whether a d d i t i o n a l  o r  somewhat d i f f e r e n t  d a t a  are needed t o  addres s  
t h e  o b j e c t i v e  o f  t h e  S u b t i t l e  D s tudy ,  i.e., t o  eva lua te  t h e  adequacy o f  t h e  
S u b t i t l e  D Criteria p r o t e c t i o n  of human h e a l t h  and t h e  environment. The 
s p e c i f i c  Phase I1 d a t a  c o l l e c t i o n  p r o j e c t s  w i l l  be determined based on a 
number o f  f a c t o r s ,  inc luding  c o n t r i b u t i o n s  toward t h e  S u b t i t l e  D s tudy  
o b j e c t i v e ,  and timing and resource c o n s t r a i n t s .  

Although t h e  workplan is no t  y e t  complete, t h e  ISPA has  a l r eady  i n i t i a t e d  
s e v e r a l  Phase I1 d a t a  c o l l e c t i o n  p r o j e c t s  t o  addres s  some of t h e  more c r i t i c a l  
d a t a  needs. These p r o j e c t s  are l i s t e d  i n  Table 6-1 and desc r ibed  i n  f u r t h e r  
d e  ta  i 1 be low : 

0 Ffunicipal L a n d f i l l  Survey- A survey  of a r e p r e s e n t a t i v e  sample  of 
municipal l a n d f i l l s  t o  g a t h e r  f a c i l i t y - s p e c i f i c  d a t a  on des ign  and 
ope ra t ing  c h a r a c t e r i s t i c s  and environmental contamination. 

0 I n d u s t r i a l  F a c i l i t i e s  Survey- 
r e p r e s e n t a t i v e  sample o f  indus  t ri a1 nonhazardous waste land d i sposa  1 
f a c i l i t i e s  t o  g a t h e r  f a c i l i t y - s p e c i f i c  d a t a  on des ign  and ope ra t ing  
c h a r a c t e r i s t i c s  and environmental contamination. 

A telephone and m a i l  survey of a 

0 Case S tud ie s  a t  Municipal Landf i l l s -  
f a c i l i t y  des ign  and ope ra t ing  c h a r a c t e r i s t i c s  and environmental 
impacts f o r  a set o f  about 110 case s t u d i e s  prepared du r ing  
Phase I. 
a genc i e s . 

Evalua t ion  of d e t a i l e d  d a t a  on 

This inc ludes  case s t u d i e s  c o l l e c t e d  f o r  S t a t e  r egu la to ry  
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TABLE 6-1. CURRENT PHASE I1 PROJECTS 

Municipal L a n d f i l l  Survey. Survey t o  g a t h e r  s i t e  s p e c i f i c  information. 

I n i t i a l  survey - November 1986 
Draf t  Report - May 1987 

I n d u s t r i a l  F a c i l i t i e s  Survey. Telephone and m a i l  survey of land  d i s p o s a l  
f a c i l i t i e s  owned by indus t ry .  

Te lephone survey : 
Survey i n i t i a t i o n  - November 1986 
Draf t  Report - May 1987 

Survey i n i t i a t i o n  - January 1987 
Draf t  Report - August 1987 

Mail Survey: 

Case S tud ie s  a t  Municipal Landf i l l s .  Case s t u d i e s  on f a c i l i t y  D&O and 
environmental impact s. (ongoing) 

Municipal Waste L a n d f i l l  Leachate Charac t e r i za t ion .  
l eacha te  from s e l e c t e d  municipal s o l i d  waste l a n d f i l l s .  (ongoing) 

F i e l d  sampling of 

Charac t e r i za t ion  of Municipal Waste I n c i n e r a t o r  Residues. Sampling and 
a n a l y s i s  of r e s idues  a t  municipal i n c i n e r a t o r s  and a s h  monof i l l  u n i t s .  
(ongoing) 

Hazardous Household Waste S o r t i n g  and Evaluation. Assessment of 
hazardous household wastes i n  s e l e c t e d  municipal waste streams. (ongoing). 
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0 Municipal So l id  Waste Leachate Charac te r iza t ion-  F i e l d  sampling of 
l eacha te  from a s e l e c t e d  set of municipal waste l a n d f i l l s  t o  c o l l e c t  
more comprehensive d a t a  on t h e  hazardous organic  c o n s t i t u e n t s  i n  
Leachate. 

0 Charac ter iza t ion  of Municipal Waste Inc ine ra to r  Kesidues- Sampling 
and a n a l y s i s  o f  combustion res idues  a t  s e l e c t e d  municipal 
i n c i n e r a t o r s  and ash monof i l l  un i t s .  

0 Hazardous Household Waste S o r t i n g  and Evaluation- N a n t i t a t i v e  and 
q u a l i t a t i v e  assessment of hazardous household wastes i n  se l ec t ed  
municipal waste streams. 

Other Phase I1 p r o j e c t s  may be i n i t i a t e d  following completion of t he  
workplan and f u r t h e r  cons ide ra t ion  o f  a d d i t i o n a l  da t a  submissions from t h e  
Agency o r  from waste management t r a d e  a s soc ia t ions .  Addit ional  Agency e f f o r t s  
which w i l l  con t r ibu te  t o  t h e  S u b t i t l e  D Report t o  Congress include s e p a r a t e  
and comprehensive e f f o r t s  on mining wastes,  o i l  and gas  wastes and municipal 
wastewater sludges.  
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APPENDIX A 

40 CFR Part 257 
CRITERIA FOR CLASSIFICATION OF SOLID WASTE 

DISPOSAL FACILITIES AND PRACTLCES 





PART 257-CM'ERIA FOR CUSSIFI- 
CAiION OF SOLID WASTE DISPQS- 
Ai. FAC!LlTlES AND PRACTICES 

Sec. 
257.1 Scope and purpose. 
257.2 Definitions. 
257.3 Criteria for classification of solid 

waste  disposal facilities and practices. 
257.3-1 Floodplains. 
257.3-2 Endangered species. 
257.3-3 Surf ace water. 
257.3-4 Ground water. 
257.3-5 Application to land used for the 

production of food-chain crops (interim 
final). 

257.3-6 Disesse. 
257.3-7 Air. 
257.3-8 Safety. 
257.4 Effective date. 
APPEKDIX I 
APPPMDXX I1 

AUTXORXTY: Sec. 1008ta)(3) and sec. 
4004ta). Pub. L. 94-580, 90 Stat. 2803 and 
2815 (42 U.S.C. 6907(a)(3) and 6944(a)): sec. 
405(d), Pub. L. 95-217, 91 Stat. 1606 (33 
U.S.C. 1345(d)). 
SOURCE: 44 FR 53460. Sept. 13, 1979, 

unless otherwise noted. 

!3 257.1 Scope and purpose. 
(a) These criteria are for use under 

the Resource Conservation and Recov- 
ery Act (the Act) in determining 
which solid waste disposal facilities 
and practices pose a reasonable proba- 

A - l  



3 257.2 

bility of adverse effects on health or are subject to regulation under Sub- 
the environment. Unless otherwise title C of the Act. 
provided. these criteria are adopted (9) The criteria do not apply to dis- 
for purposes of both Section posal of solid waste by underground 
1008(a)(3) and Section 4004ta) of the well injection subject to the r e m a -  
Act. tions (40 CFR Part 1453) for the Under- 
(1) Facilities fail ing to satisfy crite- ground Inkction Control Program 

ria adopted for purposes of Section (UICP) under the Safe Drinking 
4004ta) will he considered open dumps Water Bct, as amended. 42 U.S.C. 3007 
for purposes of State solid waste man- et seq. 
agement planning under the Act. (44 FR 53460, Sept. 13, 1979. as amended at 

(2) Practices failing to satisfy mite- 46 FR 47052. Sept. 23,19811 
ria adopted for purposes of Section 
1008(a)(3) constitute open dumping, $ 2 5 1 2  Definitions. 
which iS prohibited under Section 4005 me defMtions set forth in Section 

1004 of the Act apply to this part. Spe- of the Act. 
cid definitions of general concern to 

lines for sludge utilization and dis~os-  this part are prodded below, md deff- 
al under Section 405(d) of the Clean nftions pertinent to pmicu- 
Water Act, as amended. T O  Comply lar se ions  of tu are provided in 
%th Section 405te) the owner or oper- those sections. 
ator of any publicly owned treatment  is^^^^^ me- the -charge, de- 
works must not violate these criteria posit, injection. dumping, 
in the &POSal  Of sludge on the land. leaking, or of m y  solid waste 

tc) These criteria apply to all solid O r  h w d o u s  waste into or on any land 
waste disposal facilities and pmtices or water so that such solid waste or 
with the followfng exceptions: hazardous waste or any constituent 
(1) The criteria do not apply to a m -  thereof m a y  enter the environment or 

cultural wastes, including manures be emitted into the air or discharged 
and crop residues, returned to  the soil b t o  m y  waters, including ground 
as fertilizers or soil conditioners. waters. 

(2) The criteria do not apply to over- “Facility” means any land and ap- 
burden resulting from minfng OPer- purtenances thereto used for the &- 
ations intended for return to the mine ~ ~ s a l  of solid wastes, 
site. “Leachate” means liquid that ,?as 

(3)  The criteria do not apply to  the passed through or emerged from solid 
land application of domestic sewage or waste and contains soluble, suspended 
treated domestic sewage. The criteria or m a t e r i b  removed from 
do apply to disposal of sludges gener- such wastes. 
ated by treatment of domestic sewage. “Open dump” means a facility for 

(4) The criteria do not apply to the the disposal of solid waste which does 
location and operation of septic tanks. not comply with this part. 
The criteria do, however, apply to the llpractice” me- the act of disposal 
disposal of septic tank pumpings. of solid waste. 

(5) The criteria do not apply to solid ll~anita,ry landfill” means a facility 
or dissolved materials in irrfgation for the disposal of solid waste which 
return flows. 

(6) The criteria do not apply to in- “Sludge” means any  solid se&lid, 
dustrial discharges which are point or liquid waste generated from a mu- 
sources subject to permits under Sec- nicipal, commercial, or industrial 
tion 402 of the Clean Water Act, as wastewater treatment plant, water 
.amended. supply treatment plant, or air pollu- 

(7) The criteria do not apply to tion control facility or any other such 
source, special nuclear or byproduct waste having similar characteristics 
material as defined by the Atomic and effect. 
Energy Act, as amended (68 Stat. 923). “Solid waste” means any  garbage, 

( 8 )  The criteria do not apply to haz- refuse, sludge from a waste treatment 
ardous waste dhposal facilities which plant, water supply treatment plant. 

(b) These criteria ah0 Provide 

complies with this part. 
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5 257.3-3 
or air pollution control facility and . 144 FR 53460. SeDt. 13. 1979; 44 FR 54708, 
other discarded material, including 
solid, liquid. semisolid, or contained 
gaseous material resulting from indus- 
trial. commercial, minmg, and agricul- 
tural operations, and from communtty 
activities, but does not include solid or 
dissolved materials in domestic 
sewage, or solid or dissolved material 
in irrigation return flows or industrial 
discharges which are point sources 
subject to permits under Section 402 
of the Federal Water Pollution Con- 
trol Act, as amended (86 Stat. 8801, or 
source, special nuclear, or byproduct 
material as defined by the Atomic 
Energy Act of 1954, as amended (68 
Stat. 923). 

“State” means any of the several 
States, the District of Columbia. the 
Commonwealth of Puerto Rico, the 

.Virgin Islands. Guam.’ American 
Samoa and the Commonwealth of the 
Northern Mariana Islands. 
C44 Fa 53460. Sept. 13. 1979; 44 FR 58910, 
Oct. 12. 19791 

0257.3 Criteria for classification of solid 
waste disposal facilities and practices. 

Solid waste disposal facilities or 
practices which violate any of the fol- 
lowing criteria pose a reasonable prob- 
ability of adverse effects on health or 
the environment: 
0 257.3-1 Floodplains. 

(a) Facilities or practices in flood- 
plains shall not restrict the flow of the. 
base flood, reduce the temporary 
water storage capacity ;i the flood- 
plain, or result in washout of solid 
waste, so as to pose a hazard to human 
life, wildlife, or land or water re- 
sources. 

(b) As used in this section: 
( 1) “Based flood” means a flood that 

has a 1 percent or greater chance of 
recurring in any year or a flood of a 
magnitude equalled or exceeded once 
in 100 years on the average over a sig- 
nificantly long period. 

(2) “FToodplain” means the lowland 
- and relatively flat areas adjoining 

inland and coastal waters, including 
flood-prane a r e a  of offshore islands, 
which are inundated by the base flood. 

(3) “Washout” means thz carrying 
away of solid waste by waters of the 
base flood. 

Sew. 21. 19791 

ff 257.3-2 Endangered species. 
(a) Facilities or practices shall not 

cause or contribute to the taking of 
any endangered or threatened species 
of plants. fish, or wildlife. 

(b) The facility or practice shall not 
result in the destruction or adverse 
modification of the critical habitat of 
endangered or threatened species 8s 
identified in 50 CFR Part 17. 

tc) As used in this section: 
( 1) “Endangered or threatened spe- 

cies” means any  species listed as such 
pursuant to Section 4 of the Ebdan- 
gered Species Act. 

( 2 )  “Destruction or adverse modifica- 
tion” means a direct or indirect alter- 
ation of critical habitat which appre- 
ciably’diminishes the likelihood of the 
survival and recovery of threatened or 
endangered species using that habitat. 

(3)  “Taking” means harassing, harm- 

ing, trapping, capturing. or collecting 
or attempting to engage in such con- 
duct. 

Q 2 5 7 3 3  Surface water. 
(a) For purposes of Section 4004(a) 

of the Act, a facility shall not cause a 
discharge of pollutants into waMs of 
the United States that is in violation 
of the requirements of the National 
Pollutant Discharge Elimination 
System (NPDES) under Section 402 of 
the Clean Water Act, as amended. 

(b) For purposes of Section 4004ta) 
of the Act, a facility shall not cause a 
discharge of dredged material or fill 
material to waters of the United 
States that is in violation of the re- 
quirements under Section 404 of the 
Clean Water Act, as amended. 

(c) A facility or practice shall not 
cause non-point source pollution of 
waters of the United States that vio- 
lates applicable legal requirements hn- 
plementing an areawide or Statewide 
water quality management plan that 
has been approved by the Administra- 
tor under Section 208 of the Clean 
Water Act, as amended. 

(d) Definitions of the terms “Dis- 
charge of dredged material”, “Point‘ 
SOUICC”, “Pollutant”, “Waters of the 
United States”, and “Wetlands” can be 

ing, PUrsUing, hunting, Wounding. kill- 

, 

e 
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5 257.3-4 

found in the Clean Water Act. as 
amended, 33 U.S.C. 1251 et seq.. and 
implementing regulations, specifically 
33 c m  part 323 (42 FX 37122, July 
19. 197’7). 
c44 mi 53460. Sept. 13. 1979. as amended at 
46 FR 47052. Sept. 23.19811 

0 257.3-4 Ground water. 

(a)  A facility or practice shall not 
contaminate an underground drinking 
water source beyond the solid waste 
boundary or beyond an alternative 
boundary specified in accordance with 
paragraph (b) of this section. 

( b ) ( l )  For purposes of Section 
1008ta)(3) of the Act or Section 405(d) 
of the CWA. a party charged with 
open dumpmg or a violation of Section 
405te) may demonstrate that compU- 
ance should be determined at  an alter- 
native boundary in lieu of the solid 
waste boundary. The court shall estab- 
lish such an alternative boundary only 
if it finds that such a change would 
not result in contamination of ground 
water which may be needed or used 
for human consumption. This finding 
shall be based on analysis and consid- 
eration of all of the fo l lomg  factors 
that are relevant: 

( i )  The hydrogeological characteris- 
tics of the facility and surrounding 
land, including any natural attenu- 
ation and dilution characteristics of 
the aquifer: 

(ii) The volume and physical and 
chemical characteristics of the leach- 
ate: 

(iii) The quantity, quality, and direc- 
tion of flow of ground water underly- 
mg the facility; 

(iv) The proximity and withdrawal 
rates of ground-water users: 

tv) The availability of alternative 
drinking water supplies; 

(vi) The existing quality of the 
ground water, including other sources 
of contamination and their cumulative 
impacts on the ground water; 

(vfi) Public health, safety, and wel- 
fare effects. - 

(2 )  For purposes of Sections 4004ta) 
and 1008taM31, the State may estab- 
lish an alternative boundary for a fa- 
cility to be used in lieu of the solid 
waste boundary only if it f inds  that 
such a change would not result in the 
contamination of ground water which 

may be needed or used for human con- 
sumption. Such a finding shall be 
based on an analysts and consideration 
of all of the factors identified in para- 
graph (b)(l)  of this section that are 
relevant. 

tc) As used h this section: 
(1) “Aquifer“ means a geologfc for- 

mation, group of fannations, or por- 
tion of a formation capable of yielding 
usable quantities of ground water to 
wells or springs. 

(2) “Contaminate” meam introduce 
a substance that would cause: 

(i) The concentration of that sub- 
stance in the ground water to exceed 
the maximum contaminant level speci- 
fied in Appendix I. or 

(ii) An increase Fn the concentration 
of that substance in the ground water 
where the existing concentration of 
that substance exceeds the maximum 
contaminant level specified in Appen- 
dtx I. 

(3) “Ground water” means water 
below the land surface in the zone of 
saturation. 

‘(4) “Underground drfnkLng water 
source” means: 

(i) An aquifer supplying drinking 
water for human consumption, or 

(ii) An aquifer in which the ground 
water contains less than 10.000 mg/l 
total dissolved solids. 

(5) “Solid waste boundary” meam 
the outermost perimeter of the solid 
waste (projected in the horizontal 
plane) as it would exist at  completion 
of the disposal activity. 
144 FR 53460. Sept. 13. 1979, as amended at 
48 FR 47052, Sept. 23.19811 

$257.34 Application to land used for the 
production of food-chain crops (inter- 
im final). 

(a) Cadmium A facility or practice 
concerning application of solid waste 
to within one meter (three feet) of the 
surface of land used for the produc- 
tion of food-chain crops shall not exist 
or occur, unless in compliance with all 
requirements of paragraph ta)(l) (i) 
through (iii) of this section or a,ll re- 
quirements of paragraph ta)(2) (i) 
through (iv) of this section. 

(l)(i) The pH of the solid waste and 
sou mixture is 6.5 or greater a t  the 
time of each solid waste application. 
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5 257.3-5 

the time the crop is planted, whichev- 
er occurs later, and thls pB level is 
maintained whenever food-chain crops 
are  grown. 

(lfl) There is a facil i ty operating 
plan which demonstrates how the 
animal feed will be distributed to pre- 
clude hgestion by humans. The facili- 
t y  operating plan describes the meas- 
ures to be taken to safeguard against 
possible health hazards from cadmium 
entering the food chain, which may 
result from alternative land uses. 

(Iv) Future property owners are notl- 
fled by a stipulation in the land record 
or property deed which states that the 
property has received solid waste a t  
high cadmium application rates and 
that food-chain crops should not be 
grown, due to a possible health 
hazard. 

(b) Polychlorinated Biphenyls 
(PCBs). Solid waste containing concen- 
trations of PCBs equal to or greater 
than 10 mg/kg (dry weight) is incorpo- 
rated into the soil when applied to 
land used for producing animal feed, 
including pasture crops for animals 
raised for mi lk  Incorporation of the 
solid waste into the soil is not required 
if it is assured that the PCB content is 
less than 0.2 mg/kg tactual weight) in 
anlmnl feed or less than 1.5 mg/kg (fat 
basis) in milk. 

tc) As used in thh section: 
(1) “Anirnal feed” means any crop 

grown for consumption by aaimals, 
such BS pasture crops, forage, and 
g r a  

(2) “Background soil pH’ means the 
pH of the soil prior to the addition of 
substahces that alter the hydrogen ion 
concentration. 

(3) “Cation exchange capacity” 
means the s u m  of exchangeable ca- 
tions a soil can absorb expressed in 
mllll-equivalents per 100 grams of soil 
as determined by sampling the soil to 
the depth of cultivation or solid waste 
placement, whichever is greater, and 
analyzing by the summation method 
for distinctly acid soils or the sodium 
scetate method for neutral, calcareous 
or saline soils (“Methods of Soil Anal- 
ysis, Agronomy Monograph No. 9.” C. 
A Black, ed:American Society of 
Agronomy, Madison, Wisconsin. pp 
891-901. 1965). 

I 

/ 

f 

I -  

except for solid waste containing cad- 
mium at concentrations of 2 mg/kg 
(dry weight) or less. 

(ii) The annual application of cadmi- 
um from solid waste does not exceed 
0.5 kilograms per hectare (kg/ha) on 
land used for production of tobacco, 
leafy vegetables or root crops grown 
for human consumption. For other 
foodchain crops, the annual cadmium 
application rate does not exceed: 

2.0 

0.5 

Present to dune 30. 1W ........................................ 
Beginning Jan. 1, 1987 ...................................... 
Jury 1. 19- 10 Dec. 31, 19 06 .............................. 1 125 

(iii) The cumulative application of 
‘cadmium from solid waste does not 
exceed the levels in either paragraph 
(a)(l)(iii)(A) of this section or para- 
graph ta)(l)(iii)(B) of this section. 
(A) 

Manmum cumuhtnm 

tm e.5 tm 8.5 --*- 5 Less to 15 man .--.-.--..-.-.------.. 5...-....-..--..-..,-.--.. 

Moce m m  15 .____..__...-__.-_..... 

(B) For soils with a background p H  
of less than 6.5. the  cumulatlve cadmi- 
um application rate does not exceed 
the levels below: Provided, That the 
pR of the solid waste and soil mixture 
is adjusted to and maintained at 6.5 or ’ 
greater whenever food-chain crops are 
n o m .  

5 
10 
20 

Less than 5.. .......................................................... 
5 to 15 ...................................................... 
 we mm 1s -.- .............-..._..._....-................-..-.... 

-, 

(2M) The only food-chain crop pro- 
duced is animal feed. 

(ii) The pH of the solid waste and 
soil mixture is 6.5 or greater at the 
time of solid waste application or at 
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3 257.3-6 

( 4 )  “Food-chain crops” means tobac- 
co, crops grown for human consUmP- 
tion. and anunal feed for animals 
whose products are consumed by 
humans. 

( 5 )  “fncorporated into the soil” 
means the injection of solid waste be- 
neath the surface of the soil or the 
mixing of solid waste with the surface 
soil. 

(6) “Pasture crops” means crops 
such as legumes. grasses. grain stubble 
and stover whxh are consumed by ani- 
mals wNle grazing. 

(7)  “pH” means the logarithm of the 
reciprocal of hydrogen ion concentra- 
tion. 

( 8 )  “Root crops” meam plants whose 
edible parts are grown below the sur- 
face of the soil. 

(9) “Soil pH” is the value obtained 
by sampling the soil to the depth of 
cultivation or solid waste placement, 
whchever is greater, and analyzFng by 
the electrometric method. (“Methods 
of Soil Analysis. Agronomy Mono- 
graph No. 9,” C.A. Black. e&. Ameri- 
can Society of Agronomy, h%dison, 
Wisconsin, pp. 914-926.1965.1 
[44 FEZ 53460, Sept. 13. 1979; 44 FR 54708. 
Sept. 21, 19793 

5257.34 Disease 
(a) Disease Vectors. The facility or 

practice shall Dot exist or occur unless 
tile on-site population of disease vec- 
tGrs is ” ’ b e d  through the periodic 
application of cover material or other 
tecnniques as appropriate so as to pro- 
tect public health. 

(b )  Sewage sludge and septic tank 
punpings (Interim Final). A facility 
3r practice involving disposal of 
sewage sludge or septic tank pumpings 
shall not exist or occur unless in com- 
pliance with paragraphs (b) (1). (21 or 
( 3 )  of this section. 
(1) Sewage sludge that is applied to 

the land surface or is incorporated 
into the soil is treated by a Process to 
Significantly Reduce Pathogens prior 
to application or incorporation. Public 
access to the facility is controlled for 
at least 12 months, and grazing by ani- 
mals whose products are consumed by 
humans is prevented for a t  least one 
month. Processes to Significantly 
Reduce Pathogens are listed in Appen- 
dix 11, Section A. (These provisions do 

. 

not apply to sewage sludge disposed of 
by a trenching or b u n d  operation.) 

(2) Septic tank pumplngs that are 
applied to the land surface or incorpo- 
rated into the soil are treated by a 
Process to Sigmficantly Reduce 
Pathogens (as h t e d  in Appendix 11. 
Section A), prior to application or in- 
corporation. unless public access to 
the facility is controlled for at least 12 
months and unless grazing by animals 
whose products are consumed by 
humans is prevented for a t  least one 
month. (These provisions do not apply 
to septic tank pumpings disposed of by 
a trenchhg or burial operation.) 

(3) Sewage sludge or septic tank 
pumpFngs that are applied to the land 
surface or are incorporated into the 
soil are treated by a Process to Fur- 
ther Reduce Pathogens, prior to appli- 
cation or incorporation, if crops for 
direct human consumption are grown 
within 18 months subsequent to appli- 
cation or incorporation. Such treat- 
ment is not required if there is no con- 
tact between the solid waste and the 
edible portion of the crop: however, in 
this case the solid waste is treated by a 
Process to Significantly Reduce 
Pathogens, prior to application; public 
access to the facility is controlled for 
a t  least 12 months: and gr=ing by ani- 
mals whose products are consumed by 
humans is prevented for a t  least one 
month. If crops for direct human con- 
sumption are not grown wlthin 18 
months of application or incorpora- 
tion, the requirements of paragraphs 
(b) (1) and (2) of this section apply. 
Processes to Further Reduce Patho- 
gens are listed in Appendix 11, Section 
B. 

tc) As used in this section: 
(1) “Crops for direct human con- 

sumption” means crops that are con- 
sumed by humans without processing 
to ” i z e  pathogens prior to distri- 
bution to the consumer. 

(2) “Disease vector” means rodents. 
flies, and mosquitoes capable of trans- 
mitting disease to humans, 

(3) “Incorporated into the soil” 
means the injection of solid waste be- 
neath the surface of the soil or the 
mixing of solid waste with the surface 
soil. 

(4) “Periodic application of cover 
material” means the application and 
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compaction of soil or other suitable 
material over disposed solid waste at  
the end of each operating day  or at  
such frequencies and in such a manner 
as to reduce the risk of fire and to 
impede vectors access to the Waste. 

(5) “Trenching or burial operation” 
means the placement of sewage sludge 
or septic tank pumpings in a trench or 
other natural or man-made depression 
and the covering with soil or other 
suitable material a t  the end of each 
operating day such that the wastes do 
not migrate to the surface. 
C.14 Fa 53460. Sept. 13, 1979; 44 FR 54708. 
Sept. 21.19791 

0 257.3-7 Air. 
(a)  The facility or practice shall not 

engage in open burning of residential, 
commercial. institutional or industrial 
solid waste. This requirement does not 
apply to infrequent burning of agricul- 
tural wastes in the field, silvicultural 
wastes for forest management pur- 
poses, land-clearing debris, diseased 
trees, debris from emergency clean-up 
operations, and ordnance. 
(b) For purposes of Section 4004ta) 

of the Act, the facility shall not vio- 
late applicable requirements developed 
under a State Implementation Plan 
(SIP) approved or promulgated by the 
Administrator pursuant to Section 110 
of the Clean Air Act, as amended. 

tc) As used in this section “open 
burning” means the combustion of 
solid waste without (1) control of com- 
bustion air to maintain adequate tem- 
perature for efficient combustion, (2) 
containment of the combustion re=- 
tion in an enclosed device to provide 
sufficient residence time and mixing 
for complete combustion, and (3) con- 
trol of the emission of the combustion 
products. 
C44 FR 53460. Sept. 13. 1979; 44 FR 54708. 
Sept. 21, 1979. as amended at 46 FR 47052, 
Sept. 23.19811 

9257.3-8 Safety. 

(a) Explosive gases. The concentra- 
tion of explosive gases generated by 
the facility or practice shall not 
exceed: 
(1) lbenty-five percent (25%) of the 

lower explosive knit for the gases in 
facility structures (excluding gas con- 

- 

$257.3-8 

trol or recovery system components): 
and 

(2) The lowe: explosive limit for the 
gases at the property boundary. 
(b) Fires. A facility or practice shall 

not pose a hazard to the safety of per- 
sons or property from fires. This may 
be accomplished through compliance 
with 9 257.3-7 and through the period- 
ic application of cover material or 
other techniques as appropriate. 

tc) Bird hazards to airc7clft A facili- 
t y  or practice disposing of putrescible 
wastes that may attract birds and 
which occurs within 10.000 feet (3,048 
meters) of any airport runway used by 
turbojet aircraft or within 5,000 feet 
(1.524 meters) of any airport -way 
used by only piston-type aircraft shall 
not pose a bird hazard to aircraft. 

(d) Access. A facility or practice shall 
not allow uncontrolled public access so 
as to expose the public to potential 
health and safety hazards at the dis- 
posal site. 

(e) As used in this section: 
(1) “Airport” means public-use air- 

port open to the public without prior 
permission and without restrictions 
within the physical capacities of avail- 
able facilities. 

(2) “Bird hazard” means an increase 
in the likelihood of bird/aircraft colli- 
sions that may cause damage to the 
aircraft or injury to its occupants. 

(3) “Explosive gas” means methane 
(CE). 

(4) “Facility structures” means any 
buildings and sheds or utility or drain- 
age b e s  on the facility. 

(5) “Lower explosive limit” means 
the lowest ‘percent by volume of a mix- 
ture .of explosive gases which will  
proyahte a flame in air at 25’C and 
atmospheric pressure. 

(6) “Periodic applfcaaon of cover 
material” means the application and 
compaction of soil or other suitable 
material over dtsposed solid waste at 
the end of each operating day or at 
such frequencies and in such a manner 
as to reduce the risk of fire and to  
lmpede dfsease vectors’ access to the 
waste. 

(7) “Putrescible wastes” means solid 
waste which contains organic matter 
capable of being decomposed by micro- 
otgsnismS and of such a character and 
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5 257.4 

53.7 ~d bb*r .... __... 
53.8 to 58.3 .._.__....-_.-.. 
58.4 IO 63.8 .........,..A, 
63.9 to 70.8 ...-..........-.> 
70.7 to 79.2 -_.._.._......... 
79.3 to 90.5 ._..-. -..- 

,- 

12 and ~ ~ I C W  ._-.-.. 2.4 
121 to 14.6 .......-....-. 22 
14.7 to 17.0 ...,....,..,. 2.0 
17.7 to 21.4 ........,...... 1.8 
21.5 10 26.2, .........- ... 1.6 
20.3 to 32.5,.---. . 1.4 

proportion as to be capable of attract- 
ing or providing food for birds. 

Q 25i.4 Effective date. 

tober 15. 1979. 
These criteria become effective Oc- 

A P P ~ I I E :  I 

The maximum contaminant levels promul- 
gated herein are for use in determining 
whether solid wute disposal activities 
comply with the ground-water criteria 
( 0  257.31). Analytical methods for these 
contaminants m a y  be found in 40 CFR Part 
141 which should be consulted in its entire- 
ty. 

1. Mazimum contaminant kveLs for inor- 
ganac chemical& The followfng are the max- 
imum levels of lnoreanlc chemicals other 
fhan fluonde: 

0.05 
1 

0.010 
0.05 
0.05 

0.002 
10 

0.01 
0.05 

The maximum contaminant levels for flu- 
oride are: 

~ 

"wal avuags of Vu "mum d d y  w t e m p t u n .  

2. Maximum contaminant ZeVeLs for or- 
ganic chemicals. The following are the max- 
mum contaminant levels for organfc chemi- 
cals: 

LaVd 

'%E 
bnduw (1 2 . 3 . 4 s . 6 - M ~ ~  

MmoXyarlor ( l . l . ~ * T ~ 2 2 - b  (p 
heX8m. gunma UunU .............................. 0.004 

nwmo*vPh.yl) .muw)",, ........-.. _.. 0.1 

amph.n. 67 to 60 pIc lmt  chlwm)., 0.005 

0.1 

T- G A . U * T . t M c u l  ch(0nrUcd 

2- (2.- a d )  
2.4.5-TP silva (2.4.5-Tnchloroerm- OV- 

pIoponc .ad) ....---.... 1 0.01 

@) ChloroOh.roryr 

3. Mrrrimum microbiological contaminant 
Zeuclr. The maximum contaminant level for 
coliform bacteria from any one well is ss fol- 
lows: 
(a) uslng the membmne filter technique: 

. (1) Four colifonn bacteria per 100 milllll- 
ters if one sample is taken. or 

(2) Four collfonn bacteria per 100 milllll- 
tars in more than one sample of all the sam- 
ples analyzed in one month. 
(b) Using the five tube most probable 

number procedure. (the fermentation tube 
method) in accordance with the analytical 
recommendations set forth in "Standard 
Methods for Examination of Water and 
Waste Wakf' ,  American Public Health AS- 
sociation. 13th Ed. pp. 662-688, and using a 
Standard sample, each portion being one 
flfth of the srmple: 
(1) If the standard portion 15 10 InUlllterS. 

colKozm in any five consecutlve samples 
from a well shall not be present in three or 
more of the 25 portions. or 

(2) If the standard portion is 100 m W -  
ters. collform in any five consecutlve sam- 
ples from a well shall not be present in five 
portions in any of five samples or in more 
than fifteen of the 25 portions. 

4. Mrrrimum contaminant levels jo t  
radium-226, radium-228, and gross alpha 
particle radioaetiuity. The followfng are the 
niaxbum contaminant levels for radium- 
226, radium-228, and gross alpha particle ra- 
dioactivity: 

(a) Combined radium-226 and radium- 
228-5 pCi/k 
(b) Gross alpha particle activity tlncludtng 

rguUum-226 but excluding radon and urani- 
um)-l5 pCi/L 

APPENDIX XI 

A. Processes to Significantly Reduce 
Pathogens 

Aerobic digestion- The process L conduct- 
ed by agitating sludge with air or oxygen to 
maintain aerobic conditions at residence 
times ranging from 60 days at  15' C to 40 
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days at 20' C. with 8 volatfle solids reduc- 
tion of at least 38 percent. 

A i r  Dryang: Idquid sludge Is allowed to 
dram and/or dry on under-dramed sand 
beds, or paved or unpaved basins KI which 
the sludge LS at a depth of m e  inches. A 
mfnunum of three months is needed, two 
months of which temperatures average on a 
daily basis above 0' C. 

Anrrembac digestion- The process iS con- 
ducted in the absence of air at residence 
times ranging from 60 days at 20' C to 15 
days at 35' to 55' C. with a volatile solids re- 
duction of at least 38 percent. 

Compostang: Using the withm-vessel. 
statlc aerated pile or windrow comuosting 
methods, the solid waste is maintamed at 
mlnlmum operating condltions of 40' C for 5 
days. For four hours during tNs period the 
temperature exceeds 55' C. 

Lame StabaZizatton- Sufficient llme ts 
added to produce a pH of 12 after 2 hours of 
contact. 
Other metho&: Other methods or operat- 

lng conditions may be acceptable if patho- 
gens and vector attraction of the waste 
(volatile SOU&) are reduced to an extent 
equivalent to the reduction achieved by any 
of the above methods. 

B. Processes to Further Reduce Pathogem 
Composting: Using the wlthin-vessel com- 

posting method, the solid waste Is main- 
tained at operating conditions of 55' C or 
greater for three days. Using the static aer- 
ated pile composting method. the solid 
waste is maintained at operating conditions 
of 55' C or greater for three days. Ushg the 
m d m w  compostlng method. the solid 
waste attains a temperature of 55' C or 
greater for at  least 15 days durtng the com- 
posting penod. Also. during the high tem- 
perature period. there will be a mlnlmum of 
five turnings of the wlndrow. 

Heat dmng: Dewatered sludge cake is 
dned by direct or indlrect contact with hot 
gases. and moisture content is reduced to 10 
percent or lower. Sludge particles reach 
temperatures well In excess of 80' C. or the 
wet bulb temperature of the gas stream in 
contact with the sludge at the point where 
it leaves the dryer is in exces of 80' C .  

Heat treatment Liquid sludge is heated to 
temperatures of 180' C for 30 minutes. 

Thermophilic Aerobic Digestfox Liquid 
sludge is agitated with air or oxygen to 
maintain aerobic condltions at residence 
times of 10 days at 55-60' C. with a volatile 
solids reduction of at lesst 38 percent.. 

Ouler methods: Other methods or operat- 
ing conditions may be acceptable lf patho- 
gens and vector attraction of the waste 
(volatile solids) are reduced to an extent 
esdvalent to the reduction achieved by any 
of the above methods. 

A n y  of the processes listed below, if added 
to the processes described ln Section A 

- 

above. further reduce pathogens. Because 
the processes listed below, on their own. do 
not reduce the attraction of disease VeCtOrS. 
they are only add-on in nature. 

Beta ray irradiatiox Sludge Is irradiated 
with beta rays from an accelerator at 00s- 
ages of at least 1.0 megarad at room temper- 
ature tca. 20' C). 

Gamma m y  irrudiation- Sludge is trradi- 
ated with gamma rays from certam isotopes. 
such as %obalt and 1s7Cesium. at dosages 
of at  least 1.0 megarad at room temperature 
tca  20' C). 

Pasteu*ation: Sludge is maintained for 
at lesst 30 minutes at a minimum tempera- 
ture of 70' C .  

Other meUrodt: Other methods or operat- 
ing conditions may be acceptable if  patho- 
gens are reduced to 8p extent equivalent to 
the reduction achieved by any of the above 
add-on methods. 
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I N D U S T R I A L  NONHAZARDOUS WASTE TABLES 

I .  Tables B-1  and B-2 are presented as Tables 1-1 and 1-4 i n :  Summary of 
Data on Industrial Nonhazardous Waste D i s p o s a l  Pract ices ,  by Science 
Application International Corporation for  U.S. EPA, 1985. 
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TABLE 3-1. SUMMARY OF INDIISTRIAI, NOM-HAZARDOUS WASTE GENERATION AND UANACEMENT 

Percent  of Non-Harnrdous Vast c s  V m : i ~ * ~ ~ l '  
On-Si t e  o f f - q l l *  b Amount or Waste Numher o f  On-s i te  

Cener a t  ed  Non-llazardous D isposa l  F a c i  I i t  i e s  
l n d u s t  r y  waste Typea ( D r y  U e t r i c  Tons/Yr) LF SI LT Other  T o t a l  LF S I  LT Other  T o t a l  D i s p e l s 2 1  O t l i r r  

3 - -  - -  - -  -- -- -- U 5 H  - _  3914 -- 10,4001'2 -- E l e c t  r i c a  I 
Machinery 

t r u n i c  s ludges 
Components 
( S I C  36) Plas t i c s  4,6001'2 

-- -- -- - _  - -  and EIPc- Wastewater t rea tment  5.400' " M U -- 

- _  U U -- --  -- -- -- 

4 E l e c t r i c  55,8?8,O0Ocs -- 1,671 
Power 
Cenerat ion Bottom ash ( c o a l )  IO,22O,OOOci7 
(SIC 4911 ) 

F l y  ash ( c o a l )  40,760 ,0006* 
\ 

F l u e  gas d ~ s u l -  3 ,6OO,OOO6 ' 
fur i z a t  i o n  ( c o a l )  
s ludge 

Spent a i r  --  
filters ( p a i n t i n g )  



TABLE B-I.  SUHCURY OF INDUSTRIAL WON-HAZARDOUS WASTE GENERATION AND IW(ACEHEN'T (Cont inued)  

Percent  o f  Nun-Hazardous Ybstes nanaged' 
On-Site O f t - s r r a  b h u n t  of Waste Number uf & - S i t e  

Genrr a t a d  Won-Hazrrdous D i s p o s a l  Yaci l i t i e *  
Other Total D i r i p r r l  Othzr  I n d u s t r y  Waste Typi.' ( D r y  M e t r i c  Tons/Yr) LY S I  L I  Other  T o t a l  LF 91 LT 

holing v a t e r  >SOO,OOO~~ . t rea tment  s ludge 

UPPA sludge -- 
Spent c a t a l y u t  -- 
Su I fur f i I t e r  
cake s 

P e s t i c i d e  manu- 18,784,3006D12*13 
f a c t u r i n g  Y J T ~ L I  

70 8 ' 6 9  < . I  46 0 23 -- 

L i q u i d  vhey 37 3 ,  ZOOi4 

Unuaable food 1,493,000 

S o i l  and t r a s h  229,S0014 

Non-food waste 386,000'~ 

C r a i n  w i l l  s l u d 8 r  55,90014'L5 

14,15 

14 Sui  I I ,  100,000 
( sugar prod.  

Liar mud (sugar 1,100,000 14 

k x c r s s  bagabse 242,600 14,15 

Ypeiir b l e a c h i n g  55,300i6 
v d r l l i  

pC6JJULI b )  

20-25 

10-15 

-- 

10-15 

10-15 0 

10-15 -- 
-- -- 

100 

IOU 0 100 0 0 0 O 0 

100 

-- 
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TABLE B - 1 .  SUHHARY OF INDUSTRIAL WON-HAZARDOUS WASTE GENERATION AND HANAGEHENT (Continued) 

Percent of Non-Hazardous Wastes Managedc 
On-Site O f f - S i t e  

b Amount of Waste Number of On-Site 
Gener aced Non-Hazardous Diapoaal Facilities 

Industry waste Typea (Dry Uetric Tons/Yr) LF SI LT Other Total LF SI LT Other Total Disposal Other  

gr 
b 

Food and Fat/oil sludge 
Kindred 
Products Non- food 
(SIC 20) fat/oi I waste 
(continued) 

Liquor stillage 

Unused seafood 
port ions 

16 

16 

8,600 

I I ,200 

14 74 ,600 

I I2 ,ooo14 .- 

Industrial 
I norgan I c 
C h e m i C b l S  Brine muds 
Industry 
( S I C  2812- Salt tailings 
2819) I 

Red mud. 

Phosphate dust 

Na ore residues 

Lire part icul ates 

GYPS- 

Iron  oxide wastes 

Li ore residues 

Bauxite ore wautes 

Sulfuric ore waste 

Calcium, wastes 

Insoluble ore 
r e  s idues 

26,191 ,8006p'7 -- -- 
378,30O6"7 

12,600,0006' 

7,600,00Q6' 

l48,OOOdD 

I ,200,0006' 

I , 3 3 s , 0 0 0 ~ J ~  

2, 350,0006 I 

44 ,0006' 

260,000' ' 

I 2 0,000~ * I  

32,500' * 

122,5006'17 

I ,5 tM6917  

H , LUN 

!4, LUN 

U, LUN 

?I,LUN 

f l ,  LUN 

?I,LUN 

fl,LUN 

U, I.UN 



TABLE 3-1. SUMMARY OF INDUSTRIAL WON-IIAZARDOUS WASTE CBNERATION AND MNAGL'MENT (Gmt inued)  

I 

Percent o f  N d n - H i r r r d o u r  ( l i r t e a  Managedc 
O n - S i  t e  o f f - S i t e  b knount of Waste Number ol  Oh-Si te  

Generated Non-Hatarduus Dispuaal F r c i l i t i C b  
Other  T o t J l  D i s p o s a l  Other  I n d u s t r y  Waote ~ y p a '  (Dry  h t r i c  Tons/Yr)  LP S t  L t  O t h c t  t o t a l  LF SI LT 

d 
I 

E- 

Indubt r i a l  91,3S4,1006'12 4,311' '" 
organic 
Chem i ca  I a Process was te -  51,734,0006812 
tslc 2819) uater  

Equipment wauhdoun 

Steam j e t  
condensate 

Nun- p r  occ a 
wastewater 

Spent scrubber 
wastes 

Sludges 

P r e c i p i t a t e s /  
f i I t  r a t  i o n  r r u i d u e s  

24O,80O6J2 

129, 2OO6*l2 

328, 7006b'2 

8,7 35, 9006 ' I  

682 , 5006*12  

3,067, 9006 l2 

O e c s n t a t e / f i l t r a t e  3,630.7006112 

Spent adsorbent 5 3 ,  5006' l 2  

Spent c a t a l y s t  10 , 9o06,12 
Spent s o l v e n t  130,9006*12 

I leavy ends 4,782,  4006 * I  

L i g h t  ends 20,446 ,0006'12 

Of f-spec p r o d u c t s  472 ,6006812 

Coni a i n e r s ,  I i n e r s ,  1,1006~~2 

T r e a t r d  b o 1  i d s  81 ,8006@'2 

r agr 

a y - p r o ~ u c t r  2,788, 3006 'I2 

Ot her 36, 9006 * I 2  

I . I  

0.15 

nilZ0 

WR 

NR 

WR 

2.0 

47.3 

(0.1 

6 . 5  

10.6 

NR 

I .o 

0.2 

<0.1 

0.9 

3 3 . 8  

NR 

NR 

34.1 

60 

93.8 

61 

20.7 

35 .3  

46. I 

22.2 

54.8 

14.6 

2 .  I 

( 0 .  I 

8.0 

I .o 

8.2 

NR 

NR 

<o. I 

NR 

0 . 3  

0 

NR 

NR 

111 

111 

30.3 

NR 

NR 

0 . 3  

I . 4  

NR 

0.8 

WR 

1.9 

NR 

NR 

NR 

NR 

23.7 

1.i 

0 .  I 

6. I 

7P.7 

40.3 

17.5 

46.6 

1 .I) 

0.3 

17.9 

70.6 

25.3 

41.5 

66.2 

57.9 

3 . 9  

82 

74.3 

1.4 61 .3  

< . I  89 
I 

NR 99 

NR 69 

NR- 8 ! 2 2 . 3  

0.4 59.5  

. .  
38.8 3 .5  

15.3 6.6 

0 .  I 76.6 

165 76.2 

40.5 27.5 

0.3 36.2 

5.4 74.  I 

1 . 1  3.4 

2 . 2  23.  

50.9 0.2 

61.9 0 . 3  

0.6 23.8 

3.4  11.2 
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TABLE 5-i .  S~IMMARY OF INDUSTRtAL NON-HAZARDOUS UASTE CENERATlON AND MANAGEMENT [Continued) 

I 

C' 
Percent of Non-Hairrdour Urrter nanrged 
On-Site o f f - S i t e  b Amount o f  Waste Nuabar of On-Site 

Gene r at ed Non-Hazardous Diryosal Facilitien 
lndurt r y Waste Type' (Dry Hecric Tons/Yr) LF Sl L? Other Tutal LF s1 LT Othar Total Disposal Other 
- ~ - -  - - 
Mach i nrr y 
Exsrp1 
E l e c t  ricdl P I a s c  icr and 
( S 1 C  35) c e r  ai iss 

-- Wa r t eua t e r t r e a t - 
WIIL sludge ! 

Want euat e r  2,217 ,00023 
sludges 

23 Waste paper 2,200,000 
rejects 

41 4124 0 

FCC catalysl 147,4001' )  24 0 0 24 0 16 76 0 

Pal ruleurn 1,276,400 13 -- 1 . d  1 0 0 ~ ~  -- 59 0 0 59 0 
R e f  i n i q  

( S I C  Z Y )  
~ I l J l I b l  I y Uiolugical sludge 706,300 46 0 0 46 0 54 54 0 13 

----- 

LL 
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TABLE R - 1 .  SWHARY OF INDUSTRIAL NOW-HAZARDOUS WASTE GENERATION AND MANAGEMENT ( C o n t i n u e d )  

P e r c e n t  o f  Won-Hazardous Wastes  Uannged‘ 
On-S i t e O f f - S i t e  

b h o u n t  of Waste Number of % - S i t e  
G e n e r a t e d  Won-Hazardour D i s p o s a l  F a c i l i t i e s  

Waste Type’ (Dry M e t r i c  Tona/Yr) LF SI LT O t h e r  T o t a l  LF SI LT Other Total  D i s p o s a l  Other  I n d u s t r y  

P e t  roleun Non-leaded t a n k  
Re f i n i ng 
I n d u s t r y  
( c o n t i n u e d )  Pr imary  O/S/W 

bot toms 

s e p a r a t o r  sl udge 

S t r e t  f o r d  s o l u t  i o n  

tlF a l k y l a t i o n  sludge 

Spent  c a t a l y s t 8  

Cool ing  tover 
alud)3e 

T r e a t i n g  c t a y s  

Secondary o/s/ti 
s e p a r a t o r  S I  udge 

131 ,60Ol3 

7 7,600’ 

42,800” 

34.4001 

19,100‘ 

I 5,8O0l3 

I 3  

1 3  

13,500 

7,900 

52 

31 

0 

26 

15 

60 

2 1  

44 

0 

0 

0 

13 

0 

0 

0 

0 

0 

0 

0 

0 

52 

3 7  

0 

37 

15 

60 

2 1  

44 

0 

0 

0 

0 

0 48 40 

63 63 0 

100 100 0 

74 37 0 

85 85 0 

40 40 0 

0 

0 

79 19 

56 56 

P h a r m a c e u t i c a l  256,$00~~ -- -- -- -- -- -- ‘ 0  0 -- -- 90 -- 
(SIC 2831 B i o l o g i c a l  s l u d g e  8 2 , 6 0 0 ~ ~  -- 1 ndus t  r y 

-2834) 
05-90 -- 
8s-90 -- 

-- -- 0 0 

0 0 -- -- F i l t e r  a i d ,  c a r b o n  78,400 -- -- 25 
s a w d u s t ,  mycel I i um 

25 Wet p l a n t  2 , 0 0 0  
m a t e r  i a1 

-_ W -- -- 0 0 Fused p l a n t  B O O ~  -- -- 
s t e r o i d  i n E u t s  

Ex t r s c t e d  animal  7 , 5 0 0 ~ ~  
t i s s u e  

F a t s  And o i l s  400’ 
I 



TAIILI: B-1 . SUMWRY OF 1NDUSTRfAL NUN-HAZARDOUS WASTE GENERATlc;N AND WNACEHENT (Conr i noed)  

---- 
Percen t  of Non-Har r rduu r  Uas tao  Managedc 
On-S i t e  O f  f - s l c e  b hmount of  Waste Number of  On-Si t c  

Gene r a t  r d  Won-Hatardwf  D i s p o s a l  Pic i 1 i t  i e u  O t h e r  T o t a l  D i s p o s a l  Other  
rndust I y U a o l 6  Type' ( D r y  M e t r i c  Tonr/Yr) LF 81 LT O t h e r  T o t a l  LF S I  LT 

-- Pl ia inasrur  i c d l  C l a b s ,  paye r ,  m o d  75,0006'25 -- --  0 0 -- IO0 -- 
Piepasat  ton* dluininum, and 
( c a n t  i n i r c c l )  rubber  r c r a p  

78 P l a s t i c s  and 44,991,7006'12'26 63 235 I I  69 0 . 8  68 0. I 58 19 1.3 
Resins 
Hanuf  act  u r  i ng Decanr at es /  1,265,100 6, I2,26 -- NR 34.0 NU 91.5 -- 1.7 52.3 
( S I C  2 0 2 1 )  f i I t  r a t e s  

-- 

SI udgrs  4 34,9006* 12 B26 

Off-spec .  293,8006'12@26 
p r  od uc t c 

-- 81.6 5.7 6.4 2 -- 4.4 ! 1 . 5  

0.57 16.6 . -- 8.3 -- 1 . 1  9.1 NU 

<0.1 4.2 Spent sa l  vent  s 286 ,6006 ' I' '26 -- NR co.1 NR 99.5 -- 
L i g h t  ends 195, 7006 *' 
M i  s c r  I I aneouo 
r o l i J s  

121 ,6006*L2'26 

. .. -- NR <o. 1 NU 74.4 -- NR 32.8 

-- 2.3 NR nu 19.0 -- 8 4 . 1  2.4 

P r r c  i p i  tat i o n /  3 1 , mob I 12 I26 -- 21.5 28.4 NR 33.3 -- 39.8 21.6 
f i l l f a l i o n  r r r i d u r s  

Heavy ends J6,3006'12'26 -- NR 3.4 NR 89.9 -- 4.3 11.6 

6,12,26 Process waste 30,936,200 
wa1 c r  

-- NU 80.9 cO.1 41.5 -- 0.4 83.6 

-- NR 92.2 NU 1.6 -- NU IO0 6,12,26 E q u i p e n r  washduhn 258.900 

6.12,26 
Steam j e t  1 17,600 
c ondc ns a t e 

-- N I  NR NU 100 -- NR 100 

-- NU 0.2 NW 65.8 -- 1.1 I O 0  6,12,26 Spenr sc rubber  2,354,500 
wa: e r  

Nonproceas 2,679 ,5006'12s26 -- NR 89 NR 89.1 -- NR 90.2 
u d s t  I ua l  er  

- -  



TABLE B-I.  SUMMARY OF 1NI)USTRIAL NON-IIAZARDDUS WASTE GENERATION AND MANAGEMENT (Con t inued)  

P e r c e n t  of Non-l lazardous Wastes Managed' 
O n - S i t e  O f f - S i r e  

h Amount. o f  Waste Number of O n - S i t e  
Gener a t e d  Non-l lazardous Disposal F a c i l i t i e s  

Indtlsr r y  Waste Typea ( D r y  M e t r i c  Tons/Yr)  LF SI LT Othe r  T o t a l  LF SI LT O t h e r  Total Dispt,saI O the r  

P r i m a r y  Iron  60,679 ,0006' -- 1 . 3 8 0 4 ' 2 7  -- -- -- 2 4 , L t l N  24,LUN -- 65.R28 -- - -  _ _  

M a n u f a c t u r i n g  Coke breeze 1,752,0006'7'9 IO0 0 0 0 I O O , R  0 0 0 

Blast  f u rnace  1 , 4 6 7 , 0 0 0 6 ' 7  IO0 -- - -  -- IO0.R -- -- -- 

and S r e e l  

and F e r r o u s  
Foundr i r s  B I  a s t  Furnace 2 3 ,  I 32 ,0006 * 0 0 0 0 0 100 0 IOO,R 
(SIC 3312-  s l a g  
3321 ) 

d u s t  

I I  a s t  f u rnace  I .536,0006'7 
s I udge 

-- I2,LUN I2,LUN -- 88,R -- - -  

-_  I O , R , ~ O S ~ ~ - -  - -  EAF s l a g  3,764 ,WO6 * 100 90 0 0 

EAF duar  and 408,0006'7 '9 
s l u d g e  

I 00 0 0 0 0 0 0 -- 
L 

Open h e a r t h  s l a g  2,026,0006'7 25,LUN 25,LUN -- 75,R -- - -  -- 
Cunr i nuous 
c a s t i n g  s c a l e  

Cnnr i nu iws  4 , 0 0 0 ~ ' ~  

31 9 ,fd'* 

c a s t i n g  s l u d g e  

Pr  imary  m i  14 2.505 ,0OO6- 
s c a l e  

Pr imary  m i  I I 1 0 4 ,  0006 * 
si udge 

R o l l i n g  s c a l e  97 3,000' ' 
(hut and c o l d )  

IO0 - --  100,s -- - _  



TABLE B - 1 .  SUMMARY OF INUUSTRIAL NON-IIAZARWUS WASTE GENERATION AND MANACEMINT (Continued) 

Percent of Won-Hazardour Uastee Managed' 
On-Site off-Site b k o u n t  ut Waute Number of On-Site 

Generated Nan-Hazardoue DirpuU.1 Iacilitiem 
Induri r y  Waute Type' (Dry Hetric Tons/Yr) LP SI LT Other Tota l  LF SI LT Other Tutal Dispusal Other 

Primary Iran Pickle liquor -- 
and S t e e l  s 1 udge 

JIld Ferrous Galvanizing 4 0 , 0 0 0 ~  

Tin plating I 6 , 0 0 0 ~  

Manufact ut inp 

Foundr irc. U 1 Udge 
(continued) 

SI udge 

Bricku and 7 ,3?4 ,0006 '7  
rubble 

Fly ruh and 
bottom ash 

-- 

Fuundry rand 14,417,0006*7 
and oth+r 
uastes 

-- IO0,LUN -- 

IO0 IO0 I- 

.- 
? 

Primary lead 
uauteu 

340,  0006 ' 26 

Foundry sand 2,104,000~ 
and other usutes 

L 



TABLE 1-1. SUMMARY OF INDUSTRIAL. NON-HAZARDOUS WASTE GENERATION AND MANAGEMENT (Continued) 

! 
Percent of Non-Hazardous Wastes Managed' 

Of f-Site b .  Amount of Waste Number of On-Site 
Generated Non-Hazardous Disposal Facilities On-S ite 

Indus t cy Waste Typea (Dry Metric Tons/Yr) LF SI LT Other Total LF SI LT Other Total Disposal Otht 

-- -- -- -- -- -- -- -- -- Rubber and 542, 6002 I' -- 25z4 -- 
2,6,9,30 -- -- -- -- -- -- -- -- Miscellaneous 

Plastic Tire/inner tube 223,400 
Products waste streams 

plastics eootwear 
waste streams 

Reclaimed rubber 38 
waste streams 

Rubber and 53 
plastics hose and 
belting w a s t e  
streams 

2,6,9,30 Fabricated rubber 195,100 
products NEC 
waste streams 

Miscellaneous -- 
plastic products 
waste streams 



TABLE 1-1. SUMMARY OF INDUSTRIAL NON-HAZARDOUS WASTE GENERATIOM AND MNACEHENT (Continued) 

Percent of Non-Hazardour Wastes Managed' 
On-S i te 0 f €-Si te b Amount of Waste Number of On-Site 

Generated Non-Hagardour Disposal Facilities 
Other Total Disposal Other Industry Waste Type' (Dry Metric Tons/Yr) LF SI t'f Other Total LP SI LT 

Stone, Clay Brine residue8 
Class and 
Concrete Air pollution 
Products control sludge 
(SIC 30) (cement) 

I (continued) 
Air pollution 
control sludge 
( clay) 

Lubricants 

W 
I 
c1 
h) 

Pottery sludge 

Air pollution 
control sludge 
(concrete, gypsum 
and plaster) 

Waste cullet 

Fiber resin masse8 

-- 
12,100,400 

4,370,000 

-- 
SIP 

2,151,000 

n 

Textile 
Manufacturing 
(SIC 22) Wool rcouring 

vastes 



TABLE B - I .  SUMMARY Of INDUSTRIAL NON-HAZARDOUS WASTE GENERATION AND MANAGEMENT (Continued) 

Percent of Non-Hazardous Wastes Managed' 
On-Site O f  f - S  i te b Amount of Waste Number of On-Site 

Generated Non-Hazardous Disposal facilities 
Industry Waste Type' (Dry Metric Tons/Yr) LF SI LT Other Total I.F SI LT Other Total Disposal Othrr 

Textile Wastewater 
Manufacturing treatment SI udge 
(SIC 22) 
(continued) 

Transportation 
Equ i p e n t  
( S I C  3 7 )  Solvents 

520,00011 -- 
148,000 

9" w 
W 

Water 
Treatment 
( S I C  4941 ) Foagulat ion 

11 udges 

Softening 
sludges 
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TABLE 3 - 2 .  QUALITATIVE ANALYSES OF INDUSTRIAL NON-HAZARDOUS WASTE DATA 

lndus t r y Data Availabilitya Relative Levels of Ilravy Prevalent Waste Management Methods 
*tala or Organics in Wastes 

Electrical Machinery POOR: The descriptions of waste types 
and Electronic are incomplete and waste quantity data 
Components (SIC 36) are available only for SIC 367, vhich 

represents only 2 percent of total SIC 
36 sales. (Year = 1977) 

Electric Power GOOD: Detailed descriptions of waste 
Cenerat ion (SIC 491 I ) types and quantities are available. 

Waste management data are fairly good. 
(Year 1983) 

Fabricated Metal 
W Products (SIC 34) I 
w u 

POOR: 
almost completely nun-existent. Some 
management data are available. (Years 
1976, 1979, and 1983) 

Waste type and quantity data are 

Fertilizer and Other WDBRATE: Waste qiianrity and management 
Agricultural Chemicals data are very good for pesricide formula- 
( S I C  2873-2879) tion and manufacturing, brit are poor for 

sone segments of fertilizer manufac- 
turing. Waste types are fairly w e l l -  
defined for fettilizer and detailed 
analyses are available f o r  pesticides. 
(Years = 1980 and 1983) 

Food and ,Kindred 
Products (SIC 2 0 )  

COOD: Waste types and quantities arb 
well-defined and waste management methods 
are fairly well-described. (Year 1980) 

HIGH: Wastewater treatment sludges, 
oils, and paint wastes have potential 
to release heavy metals and organics. 
No specific analytical data are avail- 
able. Since this industry generates 
considerable quantities of hazardous 
waste, some small quantity generators 
may dispose hazardous wastes in 
on-site, land-based facilities. 

MODERATE: 
to reduce pH levels and release metals. 
Organics, such as naphthalenes and 
benzofluorenes, also may be released. 
Toxicity depends on the source of coal 
or oil being burned. 

HIGH: Wastewater treatment sludges, 
oils, and paint wastes have potrntial 
to release heavy metals and organics. 
No specific analytical data are avail- 
able. Since this industry generates 
considerable quantities of hazardous 
wastes, some small quantity generators 
nay dispose hazardous wastes in 
on-rite, I and-based fac i I i t  ies. 

HIGH: 
local pH and metals cont eninat ion 
problems. Pesticide wastes may 
release organics and heavy metals. 

This waste has a potential 

Waste gypsum piles may cause 

LOU: Most  food industry wastes are 
biodegradable, brit may cause taste 
and odor problems. 

General trend indicates off-site landfill 
disposal, based on 1977 data. Large 
quantities of non-hazardous unqtewaters 
may be managed in on-site surface impound- 
ments. 

General trend is on-site disposal i n  
clay-lined surface impoundments and 
landfills. Some of  these feciliries are 
rynthet ic-lined and have ground-water 
monitoring. 

Data from 1976 indicate that 20-30 percent 
of wastes are managed on-site in landfills 
and lagoons. 

Wasrc gypsum is srored in tinlined piles. 
Large quanririps of wastewaters are 
stored or treated i n  surface impound- 
ments. 

Off-site landfills and land applicatim 
are used extensively, w i ~ h  some on-site 
land disposal. 



T A B L E  E-:. Q U A L l T A r l V E  ANALYSES OF I N D U S T R I A L  NON-IIAZARDOUS WASTE DATA (ConLinued) 

liiduntr y Dara Avai I abi I i t ya Relative Leveln u f  Heavy 
Hetaln or Ornanics in Uastes 

Prevalent Waste Management Methods, 

IndUUr I l a b  lllUtgdlliC MODERATE: Dara  on waste quantities and l l i C H :  Mobt non-hazardoun uanten from On-rite landfills and surface impound- 
Chrwicaln InJubtr y m o u n t *  are good, but there are very thin induutry do not appear to ments are  used for nont uantes. D e r ~ S n  
( S I C  2812 - 2819)  litrle analytical data. (Year 1979) contain heavy metals, but there are data on there facilitien are not 

avai I able. innufficient analytical data on these 
uantes. Since this industry generrren 
coneiderable quantitien of hrrardouu 
uastes, some small-quantity generators 
may dispose hararduus uasteu in 
on-site, land-based facilities. 

Indubtrial Organic VERY GOOD: Detailed information is 
CheulCdlU (SIC 2819) available on a l l  data arean except 

the design features of the uante 
management facilities. (Yearn * 1981 
and 1982) 

Leather and Leather 
Tanning (SIC 3 1 )  

GOOD: Uante typen and quantities are 
uell-described and general management 
methodn are  tnoun. (Year = 1975)  

Lumber and Uood Products tu3DERATE: The uaste types in this 
and Furniture and Pirturen indurtry are drncribed, but there are 
(SIC 24 AND 2 5 )  no dependable data on quantities ur 

analytical renults. (Year * 1980) 

HICH: Many of the wante ntreeDe in this Most lend-bared disposal is performed 
industry contain high levels of a t  off-rite facilities; huuever, 4 
extremely toxic organic chemicals. 
Since this industry generates consider- and sludges are treated in on-site 
able quantities of hazardous vantea, 
POW small-quantity generators may 
diapose uf hazardous uastes in un-site, 
land-baned facilities. 

MODERATE: There uantes generally contain Off-rite landfills are used eout comanly 
chromiua, but it is generally in the and approximately, 90 percent of a1 1 
t3-valence state. wastes are  sent tu off-rite facilities. 

approximately 34 percent of uanteuater 

impoundments prior t o  discharge. 

Ten percent of the uastes  are managed in 
on-rite surface impuundaentu and l a i d -  
fills. 

MODERATE: Must of the uaates There are no data on land disposal 
(380 million HT/year) from this industry of uastes from this industry. 
are composed of w u d  dust, chips, 
shavings, and other rejects, and mout  
of these wasten are burned or reused. 
However, the anh from burning these 
wanten are generated in very high 
quantities and is high in pH. 



I n d u s t r y  

TAt3I.E B-2. QUALITATIVE ANALYSES OF INDUSTRIAL NON-HAZARDOUS WASTE DATA ( C o n t i n u e d )  

Data  A v a i l a b i l i t y '  R e l a t i v e  L e v e l s  of Heavy 
M e t a l s  o r  O r g a n i c s  i n  Wastes  

P r e v a l e n t  Waste  Management Methods 

Hachincry  Except  
E l e c t r i c a l  (SIC 3 5 )  

P u l p  and P a p e r  I n d u s t r y  
(SIC 26, 

0 
I w 
-I P e t r o l e u m  R e f i n i n g  

I n d u s t r y  (SIC 29)  

Pharmaceut  i c a l  
P r e p a t a t  i o n s  (SIC 2834) 

P l a n t i c s  and R e s i n s  
M a n u f a c f u r i n g  (SIC 2821) 

POOR: The d e s c r i p t i o n s  of w a s t e  t y p e s  IIIGH: W a s t e v a t e r  t r e a t m e n t  s l u d g e s ,  Data  from 1977 i n d i c a t e  t h a t  90 prrcpnf  
are i n c o m p l e t e  and v a s t e  q u a n t i t y  d a t a  oils, and p a i n t  w a s t e s  have  p o t e n t i a l  o f  t h e s e  v a s t e s  a r e  managed u f f - s t r e  
were a v a i l a b l e  o n l y  f o r  SIC 3 5 5  and t o  r e l e a s e  heavy m e t a l s  and o r g a n i c s .  and t h a t  70 p e r c e n t  of t h e  t o t a l  was te  
and SIC 357 ,  which r e p r e s e n t  o n l y  No s p e c i f i c  a n a l y t i c a l  d a t a  a r e  s t r e m  from t h i s  i n d u s t r y  a r e  l and  
12 p e r c e n t  o f  t o t a l  SIC 35 s a l e s .  a v a i l a b l e .  S i n c e  t h i s  i n d u s t r y  g e n e r a t e s  d i s p o s e d .  Ten p e r c e n t  o f  t h e s e  u a s r e s  
(Year  1977) c o n s i d e r a b l e  q i i a n t i t i e s  of h a z a r d o u s  a r e  managed o n - s  i C P  , howrvrr  , r IIP manage- 

waste, some s m a l l  q u a n t i t y  g e n e r a t o r s  ment methods  a r e  n o t  knuwn. 
may d i s p o s e  h a z a r d o u s  w a s t e s  i n  
o n - s i t e ,  l and-based  f a c i l t i e s .  

GOOD: The q u a n t i t i e s  and t y p e s  o f  HOD€RAT€: O r g a n i c  p o l l u t a n t s  Approximate ly  7 2  p e r c e n t  o f  a l l  w a s t e s  
w a s t e s  f r m  t h i s  i n d u s t r y  a r e  w e l l -  from wood f i b e r s  may b e  s i g n i f i c a n t .  a r e  managed i n  o n - s i t e  l a n d f i l l  
d e s c r i b e d ,  and management methods  are Also ,  coal and b a r k  a s h  may c o n t a i n  f a c i l i t i e s .  O n - s i t e  s u r f a c e  impound- 
know f u r  e a c h  w a s t e  t y p e .  Some d a t a  m e t a l s .  S u l f a t e s  and m e t a l s  are h i g h  m e n t s  a c c o u n t  f o r  7 p e r c e n t  o f  i n d u s t r y  
a r e  r v a i l a b l e  on w a s t e  management i n  a w e  p u l p i n g  wastes. w a s t e s ,  about  IO p e r c e n t  o f  p u l p  and 
f a c i l i t y  d e s i g n s .  (Year  1977)  paper  w a s t e s  a r e  managed i n  o n - s i t e  

i n c i n e r a t o r s .  

VERY GOOD: A l l  d a t a  n e e d s  were a v a i l a b l e  HIGH: These w a s t e 8  g e n e r a l l y  c o n t a i n  Approximate ly  59  p e r c e n t  o f  t h e  wasres  
e x c e p t  t y p i c a l  d e s i g n s  o f  waste manage- h i g h  l e v e l s  o f  s u l f i d e s ,  ammonia, a r e  managed i n  o n - s i t e  l a n d  a p p l i c a t i o n  
ment f a c i l i t i e s .  (Year  = 1981) p h e n o l s ,  and o i l s .  Surne of them slso f a c i l i t i e s .  The r e m a i n i n g  41 p e r c e n t  

c o n t a i n  m e r c a p t a i n s ,  benzo-a-pyrene ,  a r e  managed a t  o f f - s i t e ,  l and-based  
and o t h e r  t o x i c  o r g a n i c s .  S i n c e  t h i s  d i s p o s a l  s i r e s .  
i n d u s t r y  g e n e r a t e s  c o n s i d e r a b l e  
q u a n t i t i e s  o f  h a z a r d o u s  w a s t e s ,  sone 
m a l l - q u a n t i t y  g e n e r a t o r s  may d i s p o s e  
h a z a r d o u s  w a s t e s  i n  o n - s i t e ,  l and-based  
f ac  i I i t  ies . 

GOOD: The q u a n t i t i e s  and t y p e s  o f  LOW: The m a j o r i t y  o f  t h e s e  v a s t e s  a r e  Approximafe ly  85 t o  90 p e r c f n t  o f  t h e  
wastes f r o a  t h i s  i n d u s t r y  a r e  f a i r l y  f e r m e n t a t i o n  p r o d u c t s  and a r e  b io-  v a s t e s  frum t h i s  i n d u s t r y  a r e  m a n q z d  
w e l l - d e s c r i b e d  and t h e  g e n e r a l  w a i t e  d e g r a d a b l e .  i n  o f f - s i t e ,  l a n d - b a s e d  d i s p o s a l  
ntanageaent  methods  a r e  known 
(Year 19j6)  

f a c  i l  i t  ies.  

VERY COOD: D e r a i l e d  i n f o r m a t i o n  is  IIIGII: Many of t h e  w a s t e  s t r e a m s  i n  Approximate ly  68 p e r c e n t  o f  r h e s c  w a s t e s  
a v a i l a b l e  on a l l  d a t a  a r e a s  e x c e p t  t h e  t h i s  i n d u s t r y  c o n t a i n  o r g a n i c  s o l v e n t s  a r e  t r e a t e d  i n  s u r f a c e  impoundments. 
d e s i g n  f e a t u r e s ' o f  t h e  w a s t e  management and u n r e a c t e d  monomers, which a r e  I p e r c e n t  a r e  l a n d f i l l e d ,  and 1 . 5  p e r c e n t  
f a c i l i t i e s .  (Year  = 1982) f r e q u e n t l y  t o x i c .  a r e  managed i n  o f f - s i t e .  l a n d - b a w d  

d i s p o s a  I I ac  i I i t i e s . 
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TABLE B-2. QUALITATIVE ANALYSES OF INDUSTRIAL NON-IIAZARWUS WASTE DATA Cont nued 1 

Yr imary I r o n  and S t e r l  
Mdnufactur  i u g  and F e r r o u s  
Foui idr iea  (SIC 3 3 1 2 - 3 3 2 1 )  

, Pr imary  Nun-Ferrous M e t a l s  
Manu t ac t ur  i ng and ~ I I -  

F e r r o u s  Youtidries 
(SIC 3330-3399) 

Data  Avai l a b i  1 i c y a  R e l a t i v e  L e v e l s  o f  Heavy 
M e t a l s  or O r g a n i c s  i n  Wastes 

P r e v a l e n t  Waste Management Met hod d 

4" Rubber and M i s c e l l a n e o u s  
~1 P l a b t i c  P r o d u c t s  (SIC 30) 
03 

Soaps ;  O t h e r  D e t e r g e n t s ;  
P o l i s h i n g ,  C l e a n i n g ,  and 
S a n i  t at ion  Goods 
(SIC 2 8 4 1 - 2 8 4 2 )  

S t o n e ,  C l a y ,  G l a s s ,  and 
C o n c r e t e  P r o d u c t s  ( S I C  3 2 )  

T e x t i l e  M a n u f a c t u r i n g  
( S I C  2 2 )  

COOD: The w a s t e  t y p e s  and q u a n t i t i e s  
g e n e r a l l y  a r e  a v a i l a b l e  and t h e  composi-  
t i o n s  of e a c h  was te  a r e  known. Manage- 
ment methods g e n e r a l l y  a r e  known for 
e a c h  w a s t e  t y p e .  (Yrar 1983) 

POOR: Good d e s c r i p t i o n s  of t h e  t y p e u  o f  
w a s t d r  produced  by e a c h  s e c t o r ,  b u t  n o t  
much a n a l y t i c a l  d a t a .  Good e s t i m a t e s  on  
t h e  q u a n t i t i e s  of e a c h  waste t y p e ,  b u t  
a lmost  no  w a s t e  management d a t a .  
(Year  = 1984) 

POOR: 
b u t  poor  d e 6 c r i p t i o n s  o f  waste c h a r a c -  
t a r i s t i c s  and management methods .  
(Year  = 1975)  

POOR: U a s t e  t y p e s  p o o r l y  d e f i n e d  and 
q u a n t i t y  d a t a  i s  a lmost  n o w e x i s t e n t .  
(Year  = 1974) 

Good d a t a  on  q u a n t i t i e s  o f  w a r t e a .  

POOR: U a s t e  q u a n t i t y  d a t a  a r e  a v a i l a b l e  
o n l y  f o r  s m e  wabte t y p e s .  Waste  t y p e s  
a r e  f a i r l y  w e l l - d e s c r i b e d ,  b u t  l a c k  
a n a l y t i c a l  d a t a .  Management inethodr  a r e  
p o d r l y  d o c m e n t e d .  

POOR: U a s t e  t y p e s  a r e  f a i r l y  w e l l -  
d e s c r i b e d ,  bu t  t h e r e  a r e  v i r t u a l l y  no 
a n a l y t i c a l  d a r a  and no  d d l a  on waste 
quarit i t  i rs  and management methods .  

HIGH: Many o f  t h e  w a s t e s  from t h i s  
i n d u s t r y  a r e  low i n  pH and may 
r r l e a u e  s i g n i f i c a n t  q u a n t i t i e s  o f  
heavy metals.  

HIGH: S e v e r a l  of t h e  waste s t r e i m s  
c o n t a i n  h i g h  l e v e l s  o f  heavy m e t a l s  

HIGH: Data are s k e t c h y .  b u t  i n d i c a t e  
p o s s i b l y  s i g n i f i c a n t  l e v e l s  o f  e l a s -  
tomers, c a r b o n  b l a c k ,  p l a s t i c  r e s i n s ,  
p l a m t i c i r e r s ,  and p igments .  

LOU: Hast o f  t h e s e  w a u t e s  are  composed 
o f  p a c k a g i n g ,  l o s t  p r o d u c t s ,  s a l t s ,  
i n e r t r .  S u r e  o r g a n i c s  a r e  g e n e r a t e d  
from f l o o r  p o l i s h e s  ( p l a s t i c i z e r s )  and 
p i n e  o i l s  ( u o l v e n t s ) .  

LOU: Most o f  t h e  vastes  produced  a r e  
i n e r t ,  e a r t h - t y p e  m a t e r i a l a .  However, 
S i g n i f i c a n t  q u a n t i t i e s  o f  a i r  p o l l u l i o n  
c o n t r o l  s l u d g e s  a r e  g e n e r a t e d ,  some of 
which may c o n t a i n  heavy metals. 

LOU: U a r t e  d e s c r i p t i o n s  i n d i c a t e  low 
o r g a n i c s  and heavy metals, b u t  t h e r e  a r e  
v i r t u a l l y  no a i i a l y k i c s l  d a t a  I O  c o n f i r m  
t h i s  a s s u p t i o n .  

Approximate ly  2 5  p e r c e n t  of  t h e s e  wabrZs 
are managed in  o n - s i t e  impoutidmeiili and 
l a n d f i l l s .  Alfa, 65 p e r c e n t  of t h e  r a s r e s  
( m a i n l y  s lau)  are  u t o r e d  i n  waste  p i l e s  
p r i o r  t o  r e c y c l i n g .  

No d a t a .  

A t  l e a s t  some o n - s i c y  l a n d f i l l i n g  and 
i n c i t i e r a t i o n ,  b u t  d a t a  are almobt 
n u n - e x i s t e n t  . 

Host o f  t h e s e  wastes are e x p e c t e d  t 0  be 
s e n t  o f f - s i t e  b e c a u s e  t h e  i n d u s t r y  i s  
composed o f  a l a r g e  number o f  s m a l l  
esc ab I i s h e n t  I. 

No d a t a ,  however ,  m o u t  wastes are  
e x p e c t e d  t o  be managed o n - s i t e  d u e  t d  

g e i i e r a l l y  low t o x i c i t y  and h i g h  
vol  m e a .  

No d a t a .  



TABLE B - 2 .  QUALITATIVE ANALYSES OF INDUSTRIAL NON-HAZARDOUS WASTE DATA (Continued) 

Relative Levels of Ikavy. 
Metals or Organics in Wastes 

Prevalent Waste Management Methods Industry Data Avai I abi I ity' 

Transportation Equipaent POOR: "here are nu data in the litera- 
(SIC 3 7 )  ture pertaining to non-hazardous waste 

generation and management withid th is  
induotr y. 

Water Treataent 
( S l C  49411 

POOR: Waate types are fairly w e l l -  
described and an overall eatimate on 
waste quantities vas available; however, 
there were no data on waste aansgercnt 
methods. 

HIGH: 
in quantity and c a  osition to those 
gelierdted d t h l n  SI[' 34 and 35. Since 
this indurtry generates considerable 
quantitier of hazardoua vastes, a a e  
mall-quantity generators nay dispose 
hazardous waates in on-site, land-based 
f ac i I it ier . 
LOU: These vastes are. composed aainlg 
of a l m  and lime, but aay contain soae 
heavy aetala. 

Wastes are expected to be aiailar No data. 

No data. 

'Data areas puraued in t h i o  atudy incl 
and ntubers of on-rite, land-based di 
managed in each different type of fac 

uded: 
sposal aethuds used by each industry, the seneral design of these facilities, and the amount# of each vaste type 
ility. 

Detailed anslysea on each type of m o t e  generated by each industry, the m o u n t  of each type of vaste, the types 

The year for which most data were found is given in parenthesea. 
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APPENDIX C 

MUNICIPAL WASTE LANDFILL CAPACITY PROBLEMS 

1. Presented a s  Appendix A i n :  
Nonhazardous Waste Programs. Westat, Inc . ,  for U.S. EPA, 1986. 

Census of State  and Terr i tor ia l  S u b t i t l e  D 





APPENDIX A 
LANDFILL CAPACITY PROBLEMS 

As part of the Landfill Section of the State Subtitle D 
Program Questionnaire, the States were asked to respond to the 
following: 

IIPlease describe any local, regional, or statewide landfill 
capacity problems in your State." 

The responses are listed below, alphabetically, by State. 

Alabama. Many of the landfills are reaching capacity. Very 
difficult to site new landfills due to technical requirements and 
public opposition. 

Alaska. 
but in most areas the soil and topography are not suitable for 
landfills (wetlands and permafrost) due to the climate. 

There is no capacity problem in Alaska as far as space, 

American Samoa. 
is rapidly approaching capacity. With limited useable land., 
alternate methods of municipal waste disposal may have to be 
used, e.g., incineration, waste transfer to other islands. 

The existing landfill on the island of Tutuila 

Arizona. 
this is causing a problem especially in the Phoenix Area, 
Maricopa, & Mojave Counties. 
owned and is leased on a highest bidder basis. 
area's lands'are going back to private companies and this is 
causing problems siting landfills. 

It is getting more difficult to site new landfills and 

Also, much of the land is federally 
Many of the 
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Arkansas. A few individual landfills are reaching capacity but 
no problems are foreseen in finding new locations. 
primarily due to a 1974 Arkansas ruling which said that landfills 

This is 
- 

can only be turned down because of physical criteria siting - 
problems but not public opposition. 
regulations are not restrictive in siting new landfills. 

Additionally, zoning 

California. 
approximately 20 years--need to expedite planning for future 

Most urban areas have capacity for only 

capacity. 

Colorado. 
metropolitan area. 
possible four landfills may close. 
are no new landfills proposed to replace these facilities. 
new landfills are permitted, the Denver area may face a critical 
shortage of landfill space. 

There are 6 landfills which service the greater Denver 
Within the next three years, two with a 

At the present time, there 
If no 

Connecticut. The State of Connecticut is approaching a statewide 
capacity shortage, estimated to become critical in late 1988. - 

Currently, 50% of the state's solid waste is going to 9 major 
regional landfills. 
capacity at about the same time because the waste flow is easily 
diverted to the few remaining landfills. No new municipal waste 
fills have been permitted in Connecticut since 1978. 
permitted landfills will be used up before the planned resource 
recovery projects are in operation. 

These sites will all reach their permitted 

The 

Delaware. No capacity problems. Increased volume at landfills 
in Kent and Sussex County would allow economic resource recovery 
-_ 
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facilities to be built (similar to the one presently operating in 
New Castle County). 

Florida. 
growth in Florida indicates a need for an estimated equivalent 
2,700 acres of additional landfill area, annually, through year 

An evaluation of current and projected population 

1995. 

Georda. Gwinnet County, Fulton County, Douglas County, Cobb 
County. 
have problems locating and zoning new sites due to public 
opposition. All have limited remaining landfill capacity at 
exi'sting sites. 

The above counties are located in the Atlanta area and 

Guam. 
of Guam will reach capacity in 1-2 years. 

Single municipal landfill owned and operated by Government 

Hawaii. Statewide: shortage of suitable and available sites (no 
community opposition) for landfills is the major concern of all 
the counties. Except for the City and County of Honolulu, the 
amount of refuse generated per day on each of the counties is too 
small to consider refuse-to-energy as an aletrnate method of 
refuse disposal. City and County of Honolulu: the three 
municipal landfills are rapidly approaching their capacities; the 
two smallest landfills will be closed within 18 months and the 
largest within 3 years. The city is finalizing a contract with a 

private firm to design, construct, and operate a refuse-to-energy 
(RFD) plant. 

Idaho. Approximately 12 landfills are in need of replacement due 
to capacity problems, 8 of which are the major or only landfill 
for the counties in which they are located. 

c-3 
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Indiana. Please see abbached map. (Map shows es 
of all landfills in indiana.) 

imated lifetimes 

Iowa. 
statewide. Local capacity problems usually result in landfill 
expansion at nearby sites. 

No significant landfill capacity problems at this time 

Louisiana. Lack of permitted disposal facilities for oil field 
waste encourages illegal dumping. 

Karfsas. None. 

Kentuckv. No response. 

Maine. Some small communities, particularly those in the more 
remote areas not serviced by regional or commercial landfills or 
resource recovery projects, are in need of regional solutions. 
Many small municipal sites have little remaining capacity. 

8 

Maryland. Calculating the total disposal capacity for the state 
would be misleading. Each of the 23 Maryland Counties and 
Baltimore City is responsible for providing landfill capacity for 
its residents. This capacity at present ranges from less than 
one to more than 2 5  years. There is no programmatic mechanism 
for moving waste from an area with a capacity shortage to an area 
with a capacity surplus. The Draft State Solid Waste Plan found, 
in early 1985, that eight of the 2 4  jurisdictions had less than 
five years disposal capacity under permit. 

Massachusetts. The capacity of Massachusetts' active landfills 
is actively running out. [Plus an additional page of text.] 

c-4 
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Michisan. 
addressed as part of the solid waste management plans which are 
required to be developed pursuant to act 641.PA1978. 
requires each county to identify disposal sites which will accept 
solid waste generated within their political boundaries for a 5 

year period. 
sites identified as necessary. 

The capacities for solid waste disposal areas are . 

The plan 

The plans are to be updated every 5 years with new 

Minnesota. 
some disposal option will be needed. 
reuse of the waste and will need less capacity. 
have as much as 20-40 years left. 

Many landfills have 5 years or less for capacity and 

Other landfills 
However, we are stressing 

Mississippi. 
Mississippi will need new sites. 
incineration. 
problems. 

Within 5 years only about 5% of our landfills in 
We expect more recycling and 

In general there are no landfill capacity 

I Missouri. No response. 

Montana. 
capacity. 
for landfills. 

Statewide many of the existing landfills are nearing 
In general it is very difficult to obtain new sites 

Nebraska. 
a landfill and is transferring refuse 5 0  miles to another site. 

One municipality (pop 18,000) has been unable to site 

One major landfill has less than two years remaining life with no 
known effort to find a replacement at this time. 
landfill with about the same remaining life serves 180,000 

Another major 

people. The city involved is seeking a new site. I -_ 
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Nevada. None at this time. 

New Hampshire. Many landfills are reaching capacity. Also a 
large number have shown leachate breakouts and are under closing 
orders. As a result, many towns are opting for refuse-to-energy 
facilities. 

New Jersey. Capacity problems are very severe across the state. 
Siting due to public opposition is the largest contributing 
factor to the capacity problem. 

New Mexico. 
12 on state land. Both entities have told the landfills that as 
leases expire to find new land or purchase the existing land at 
current market rates. Communities either .do not have the funds 
for purchase or no other land is available or suitable. Also the 
"not in my backyard" syndrome is beginning to come forth in New 
Mexico. 

There are currently 6l'landfills on federal land and 

New York. No response. 

North Carolina. The biggest issue facing landfill operators is 
economic considerations needed to construct and maintain landfill 
facilities. With stringent rules in place for protection of the 
environment, new techniques and technologies are mandated for 
protecting the environment. 

North Dakota. There are no capacity problems at this time in 
North Dakota. 

Northern Marianas. The'only soiid waste facility at the present 
time is an open dump and although there are no capacity problems 
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we are looking for a new site for a landiill. 
suitable site in the not too distant future. 

We hope to find a 

- Ohio. 
capacity within four years. 
that accept general solid waste (in the 41 counties). 

There are 41 counties (out of 8 8 )  that will reach landfill 
These are major municipal landfills 

Oklahoma. 
landfill capacity problems. 
state, however, is the lack of new landfills. Rising costs of 
operation, more stringent permitting requirements, and increasing 
public opposition has caused many landfills to close at capacity 
and not permit new sites. 

Almost every area of the state experiences some 
The primary problem facing the 

Oreaon. Unable to estimate. Most areas of state have at least 5 

years remaining life. 
one half of the state population has less than 4 years life with 
no new site identified. The Portland Metropolitan Area landfill 
that serves 4 counties is scheduled for closure in 1989. We are 

By July 1987 

The Portland Metropolitan Area with over 

'looking for a new site but have not found one yet. 
they hope to find a site. 
problems. 

Rest of state has no real capacity 

Pennsylvania. Problems in landfills are especially acute in 
Southeast Pennsylvania. This is primarily because of three 
factors: 1) closure of "fulltt landfills; 2 )  closure of 
substandard landfills; and 3 )  public resistance. The Delaware 
and Lehigh Valleys have only a 2-3 year capacity and include 40% 
of the state population. Overall, the state has an estimated 
landfill capacity of about 6 years. 
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Puerto Rico. The landfill capacity problem is enormous in all 
Puerto Rico. Almost all of the landfills operating in the 
Commonwealth are at the last portion of their useful life. Since 
Puerto Rico is a mall island characterized mainly by high 
population densities and surface water bodies throughout all the 
country, it is very difficult to obtain additional land for 
landfill expansion or relocation. Therefore, this critical 
problem will only be solved by looking toward other solid waste 
alternatives (such as incineration). 

Rhode Island. Many landfills nearing capacity. Three landfills 
accive in 1984 have closed. 

South Carolina. Eight to 10 sites need additional acreage within 
the next year and two of these sites are at capacity right now. 

South Dakota. There are no existing capacity problems in South 
Dakota. 

Tennessee. The urban areas, due to population densities, 
property of adequate acreage, and approvable geology, are 
difficult to acquire. The public pressure to reject siting is 
also a factor. This situation is acute in the Middle Tennessee 
Area as geologically approvable sites are so difficult to locate. 

~ 

Texas. Replacement landfills in most urban areas are coming 
under increasing public opposition. This has significantly 
increased the time required to process a permit which diverts 
resources from other applications and causes an ever increasing 
backlog in permit evaluation. 

_. 
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Utah. Capacity is not a big problem but there are some localized 
problems with siting, especially in the industrial landfills ' 

which are in heavily populated areas and don't want to haul waste 
long distances. 

Vermont. 
recognizes two regional solid waste (i.e., landfill) capacity 
problems. 
waste generated within the region. 
transported excessive distances to approved landfills. 
landfills are not being developed due to lack of acceptable land, 
lack of resources to develop landfills and/or regulations. 
region has committed to an alternative disposal method, which has 
not been implemented due to regulatory and environmental issues. 
A state wide capacity problem has also been identified. 
ItApproved" solid waste disposal capacity project for the year 
1990 is estimated to be 573,000 cubic yards to dispose of a 
projected 983,000 cubic yards of solid waste. 

The Vermont Agency of Environmental Conservation 

Both regions lack landfill volume to dispose of solid 
Solid waste must be 

New 

One 

Virsinia. 
caused delays in providing new facilities. 
landfills are near full and some are i n  heavily populated areas. 
Some municipal governments have moved to resource recovery 
facilities or contracted disposal as an alternative. 

Public resistance to siting of new facilities has 
Therefore, many 

Virain Islands. NO response 

Washinston. 
problems for the future for new locations especially in the 
metropolitan areas of Spokane and Seattle. 
appropriate -_ land to build landfills is  primarily due to public 
resistance and lack of necessary geographic locations. 

There are no capacity problems now but rather siting 

Lack of sites and 

Planning 
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- 
is being done for other methods of disposal such as resource 
recovery and burning. 

West Virsinia. 1) Approximately 5 0 %  of municipal solid waste 
generated in west Virginia is disposed at unpermitted facilities; 
2) approximately 50% of permitted sites within 3 to 5 years of 
exhaustion of space/capacity; 3 )  northeast area of West Virginia 
has had severe flood damage to solid waste disposal facilities; 
4 )  older permitted sites were designed without adequate 
consideration of capacity; 5 )  we believe we will have a 70% 
shortfall of capacity in 3 to 5 years if something is not done to 
improve conditions. 

Wisconsin. 
localized. 
basis. Replacement (new or expanded) landfills are being sited 
in state at rate of about 10-20/year. 
the same for both new and expanded landfills. It is a long 
process (2-5 years), but does allow siting to take place. 

Capacity problems are mostly short-term and 
Long-distance hauling sometimes needed on an interim 

State siting process is 

Wyoming. 
mainly Teton County, near Yellowstone, which is having a problem 
siting a landfill. 
longer leasing land cheaply and in the next ten years siting will 
be a statewide problem. 

A few areas of tHe state now have capacity problems, 

The Federal Bureau of Land Management is no 
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APPENDIX D 

STATE SUBTITLE D PROGRAM REGULATIONS FOR 

MUNICIPAL WASTE LANDFILLS', SURFACE IMPOUNDMENTS', 

LAND APPLICATION UNITS,3 AND WASTE PILES4 

P E I  Associates .  
L a n d f i l l s ,  F ina l  Draf t  Report. Cont rac t  No. 68-01-7075, U.S. EPA, OSWEK, 
Washington, D.C., 1986. 

S t a t e  S u b t i t l e  D Regulat ions on Municipal So l id  Waste 

P E I  Asso:iates. S t a t e  S u b t i t l e  D Regulat ions on Surface  Impoundments, 
Draf t  Volume 11. Contract  No. 68-02-3890, U.S. EPA, OSWER, Washington, 
D.C., 1986. 

P E I  Associates .  S t a t e  S u b t i t l e  D Regulat ions on Land Treatment,  Draft 
Volume 111. Contract  No. 68-02-3890, U.S. EPA, OSWEK, Washington, D . C . ,  
1986 

P E I  Associates .  S t a t e  S u b t i t l e  D Regulations on Waste P i l e s ,  Draf t  
Volume I V .  Contract  No. 68-02-3890, U.S. EPA, OSWER, Washington, U.C., 

_ _  1986. 
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TABLE L. SPECIFIC  PERMIT REQUIREHENTS FOR MUNICIPAL LANDFILLS 

- 
Ground Surface L i f e  P . K .  

S o i l  water water of cert  i- 
condi- infor- infor- Total f a c i -  Future f i ca -  

State  t ions  mation mat ion  acreage l i t y  use t i o n  

Alabama 
Alaska 
A r  1ZOnd 
Xr k -3 n s a s 
ia 11- fornia 

x 
X 

x 
X 

x 
X 

X 

x 
X 
X 

X 
X 
X 
X 

X 
X 
X 

X 

X 
X 
X 
X 

X 

X 
X 
X 
X 
X 

X 
x 
X 
X 

X x 

X 

X 
X 
X 
X 

X 
x 
X 

X 

X 
X 
x 
X 
X 

X 
X 
X x 

X X 
X 
X 
X X X X 
X X X X X 

Lc- Lorado 
C a  nne c t i c u t  
i)e lawart? 
Florida 
Geozqia 

X X x 
X x Y 

X X 
X X x X 

X 
X 
X 

X 
x X 

X 
X 

X 
X 
x 

X 
X X 

Kansas 
Ke 3 tuck y 
Lou i siana 
Yaine 
Y a r v l a n d  

X 

X 
X X x X 

X 
X 
X 

Hassachuse t t s  
Michigan 
Y L nne s o t a 
M i s s i s s i p p i  
M i s s oii r i 

X 
X x 

X X 

X 
X 

X Niontana 
Nebraska 
Nevada 
New Hampshire 
New Jersey 

X 
x A x 

x 

X 

X X 
X 
X 
X 

X 
x 

N e w  Wexico 
N e w  York 
North Carolina x 
North Dakota X 
O h i o  x 
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TABLE 1 (continued). 

Ground Surface Life  Y . E .  
S o i l  water vater of cert  i- 
condi- infor- infor- Total foc i -  Future t ica-  

State t i o m  mation oat ion acreage Lity use t ion  

Oklahana X 
0 re Ron X 
Pennsylvania X 
Rhode Island X 
South Carolina X 

South Dakota 
Te nne 8 see 
Texas x 
Utah x 
Ve mon t IC 

Virginia 
W a Bhi ng t on 
West Virginia X 
W i aeon s i n  x 
Wyming X 

Am. Samoa 
G u m  X 
N .  Mar. Is. X 
Piierto Rico 
Virgin Is. 

x 
X 
x 
X 

x 
x 
x 

x 

x 

X 
X 

X 
X 
X 

X 
X X X 
X X 
X X 

X 

X x X 
x 
H 

X 
X X 

X x 
X 
X 



TABLE 2. DESlGN C R I T E R I A  FOR MUNICLPAL LANDFILLS 

- -A 

U S  L i n e r  Leachate  Run-on/run-of f 
S t a t e  d e s i g n  management c ont  r o  1s c o n t r o l s  

Alabana 
Alaska 
Arizona 
Ar kan s a s 
C a l i f o r n i a  

Colorado 
Connect icut  
De laware 
F l o r i d a  
k o r g i a  

Hayaii 
Idaho 
11 1 i n o i  s 
Indiana  
Iowa 

Kansas 
Kentucky 
Louis iana  
Maine 
Mary l and  

Massachuse t t s  
Michigan 
Minnesota 
M i s s i s s i p p i  
Missour i  

Montana 
Nebraska 
Nevada 
New Hampshire 
N e w  Jersey 

N e w  Mexico 
New York 
North C a r o l i n a  
North Dakota 
Ohio 

X 
x 

X 
X 

X 

X 
X 

X 
X 

X 
X 

X 

X 

X 
X 

X 

X 
X 

X 

X 

X 

X 
X 

X 

X 

X 
X 

X 
X 
X 
X 
X 

X 
X 
X 
X 

X 
X 
x 

X 
X 
X 
X 
X 

X 
X 
X 
X 
X 

X 

X 

X 

X 
X 
X 
X 
X 

X 
X 

X 

X 
X 
X 
X 
X 

X 

x 
X 

x 
X 

X 
X 
X 

X 
X 

X 
X 

X 
X 
X 
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TABLE 2 (continued).  

State  
Liner Leachate Run-on/run-of f Ga s 
design management c ont ro 1s controls  

Oklahoma 
0 re gon 
Pennsylvania 
Rhode Island 
South Carolina 

South Dakota 
Te nne s see 
Texas 
Utah 
Vermont 

V i  rp; i n i  a 
Washington 
West Virginia 
Wisconsin 
Wyoming 

X 

X 

X 

X 
X 
X 

X 
X 
X 

X 

x 

X 

X 

X 
X 

Am. Samoa 
Guam 
N .  Mar. IR.  
Puerto Rico 
Virgin I s .  

X 
X 

X 
X 

x 
X 
X 

Source: Reference 1 
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TABLE 3. MUNICIPAL LANDFILL OPERATION AND MAINTENANCE STANDARDS 

Other  
Waste Le ac ha t  e G a s  O&M 

S t a t e  management c o n t r o l s  c o n t r o l s  Cover S a f e t y  c o n t r o l s  

Alabama 
Alaska 
Arizona 
Arkansas 
C a l i f o r n i a  

Colorado 
Conne e t i  cu t 
D e  lawarc 
F l o r i d a  
Georgia 

HAva i i 
Idaho 
I1 1 i n o i  s 
Indiana 
I o w a  

Kansas 
Kentucky 
Louis iana 
Maine 
Mary 1 and 

Massac huse t t s 
Michigan 
Minnesota 
M ississ i p p i  
M i  s sour  i 

Montana 
Ne bras  ka 
Nevada 
New Hampshire 
N e w  J e r s e y  

New Mexico 
N e w  Yorb 
North Carol ina  
North Dakota 
Ohio 

X 
X 
X 
X 
X 

X 
X 
X 
X 
X 

X 
X 
X 
X 
X 

X 
X 
X 
X 
X 

X 
X 
X 
X 
X 

X 
X 
X 
X 
X 

X 
X 
X 
X 
X 

X 
X 

X 
X 

X 

X 
X 

X 
X 
X 

X 

X 
X 
X 
X 

X 
X 
X 
X 
X 

X 
X 
X 

X 

X 
X 
X 
X 

X 
X 

X 

X 

X 

X 
X 

X 

X 

X 
X 

X 
X 

X 
X 

X 
X 
X 
X 
X 

X 
X 
X 
X 
X 

X 
X 
X 
X 
X 

X 
X 
X 
X 

x 
X 
X 
X 
X 

X 

X 
X 
X 

X 
X 
X 
X 
X 

X X 
X X 
X X 
X X 
X X 

X X 
X x 
x X 
X X 
X x 

X x 
X X 
X X 
X X 
X x 

X 
X X 
x X 
X X 
X x 

X x 
X X 
X X 
X X 
X X 

X X 
x x 
X X 
X X 

X 

X x 
x x 
X X 
X X 
X x 
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TABLE 3 (continued). 

--...---- --- 

Other 
Waste Leachate Gas OhM 

S t a t e  management controls controls Cover Safety controls 

0 k l ah oma 
Oregon 
Pe nn s y lvani a 
Rhode Island 
South Carolina 

South Dakota 
Tennessee 
Texas 
Utah 
Vermont 

VI rg i n ia  
W as h i  ng t an 
We s t Vi tg i  n ia  
Wisconsin 
Wyaoing 

Am. Smoa 
GU am 
N. Mar. 1s- 
Puerto Rico 
Virgin Is. 

X 
X 

X X X 
X X 
X 

X 
x 

X X 
x 

X X X 
X 
X 

X 
x 
X 

X X 
X X 
X x 

X x X 
X 

X 
X 
X 

X 
X 
X 
X 
X 

x 
X 
X 

- - - 

Source: Reference 1 

D-6 



TABLE 4 .  MUNICIPAL LANDFILL LOCATION STANDARDS AND RESTRICTIONS 

I_-- 

Geologica 1 ly 
F Lood Minimum C r i t i c a l  s e n s i t i v e  so1 1 

S t a t e  p ro tec t ion  d is tances  hab i t a t  areas condi t i on8 

Alabama 
Alaska 
Arizona 
Arkansas 
Cal i forn ia  

A 

Co 1 or  ado 
Connecticut 
De laware 
F Lorida 
Georgia 

Hawaii 
Idaho 
11 l i n o i s  
Indiana 
Iowa 

Kansas 
Kent uc ky 
Louisiana 
b i n e  
Mary land 

Massac huse t t s  
Michigan 
Minnesota 
Miss i ss ippi  
Missouri 

Montana 
N e  bras ka 
Nevada 
New Hampshire 
New Jersey 

Nev Mexico 
Nev York  
North Carolina 
North Dakota 
Ohio 

X 
X 

X 
X 

X 
X 

X 

X 

X 
X 

X 
x 
X 
X 

X 
X 
X 
X 
X 

X 
X 

X 

X 

X 

X X X 
X 

X 
X X 

X 

X 
X 
X 
X 

X 
X 

X 
X 
X 
X 

X 

x 

X 
X 
X 
X 

X 
X 
X 

X 
X 

X 
X X 
X X 

X 

X 
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TABLE 4 ( cont inued) .  

G e o l o g i c a l l y  
Flood Minimum C r i t i c a l  s e n s i t i v e  Soi 1 

S t a t e  p r o t e c t i o n  d i s t a n c e s  h a b i t a t  areas c o n d i t i o n s  

Oklahoma X 
Oregon X 
Pennsylvania X 
Rhode I s land  X 
South Carolina 

South Dakota X 
Tennessee X 
Texas X 
Utah 
V e  m o n t  X 

Vi-inia 
Washington 
West V i  rgini a x 
Wisconsin x 
Wyoming 

Am. Samoa 
Cu am x 
N. Mar. Is. 
Puerto Rico X 
Virgin Is. 

X 

X 

X 

X 
X 

X 

X 

X 

X 

X 

X 

Saurce: Reference 1 
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TABLE 5. MUNICIPAL LANDFILL MONITOKINC; KEQUIKEMENTS 

-- - - 
Sta t e  Ground water Stirface water Leac hat e Air 

Alabama 
Alaska 
Arizona 
A r  kansa 8 

C a l i f o r n i a  

Colorado 
Connect iciit 
D e l a w a r e  
F lo r ida  
Georgia 

H a w a i i  
Idaho 
11 l i n o i s  
Indiana 
Iowa 

Kansas 
Kentucky 
Louis iana 
Maine 
Maryland 

Yassac huse t t s 
Michigan 
Minne s o t  a 
M i  R s i s s i p p i  
M i  s sour  i 

Montana 
Nebraska 
Nevada 
New Hampshire 
New Je r sey  

New Mexico 
New York 
North Caro l ina  
North Dakota 
Ohio 

-- Oklahoma 
0 re gon 
Pennsylvania 
Rhode I s l and  
South Caro l ina  

X 
X 
X 

X 

X 
X 
X 
X 

X 
X 
X 
X 
X 

X 
X 
X 
X 
X 

X 
X 
X 

X 

X 

X 
X 

X 
X 
X 
X 

X 
X 
X 
X 
X 

X 

X 

X 

X 

X 
X 

X 

X 

X 
X 

X 
X 

X 
x 

X 

X 

X 
X 

X 

X 

X 

X 
X 
X 

X 

X 



TABLE 5 (continued).  

State  Ground water Surf ace  wa t e r Leachate Air 

South Dakota 
Tennessee 
Texas 
Utah 
V e  man t 

Virginia 
Washington 
West Virginia 
Wisconsin 
Wyaning 

Am. Samoa 

N. Mar. Is. 
Puerto Rico 
Virgin Is. 

Guam. 

X 

X 

X 
X 

X 

X 

X 

X 

X 

x 

x 

Source: Reference 1 
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TABLE 6. MUNICIPAL LANDFILL CLOSURE, POST-CLOSURE, AND 
FINANCIAL IU SFONS IB ILITY KEQUIKEUNTS -- 

F i nanc  i a 1 
re s p o n s  1 b i 1 i t  y C l o s u r e  Pos t-c Losure  

S t a t e  r e q u i r e m e n t  e re q u i  reme n t  e r e q u i r e m e n t s  

Alabama 
Alaska  
Ar izona  
Arkansas  
C a l i f o r n i a  

Co lo rado  
C o n n e c t i c u t  
De laware 
F l o r i d a  
Georgia 

Hawa i i 
Idaho 
I l l i n o i s  
I n d i a n a  
Iowa 

Kansas 
Kentuc icy 
Lo t i  i s i  a oa 
Ma i ne  
Mary land 

Mas sac huee  t t s X 
Michigan  X 
Minneso ts x 
M i s s i s s i p p i  X 
M i s s o u r i  X 

X X 
X X 
X X 
X X 
X X 

Montana X 
Ne b r a s  ka  X 
Nevada X 
N e w  Hampshire  X 
N e w  J e r s e y  

New Mexico X 
New York X 
North C a r o l i n a  X 
Nor th  Dakota X 
Ohio X 

X 

X 
X 

X 
X 

X 

X 
x 

X 

X 

X 

X 
X 
X 

X 
X 

X 

X 

X 
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TABLE 6 (continued). 

F inanc i a  1 
re sponsi b i  l it y POS t-c losure Closure 

S t a t e  requirements requirements requirements 

Oklahoma 
0 re gon 
hnnsylvania 
Rhode Island 
South Carolina 

South Dakota 
Tennessee 
Texas 
IJtah 
V e  rrnont 

V i  rgiinia 
Washington 
west Virginia 
rst i scona i n  
Wyani nq 

Am. Samoa 
G u m  
N .  Mar. Is.  
Puerto Rico 
Virgin Is. 

X 
X 
X 
X 
X 

X 
x 
X 
X 
x 

x 
x 

x 
Y 

X 
X 

X 
X 

X 
X 

X 
X 
X 
X 
X 

x 

X 
X 

X 
X 

X 
X 

X 

X 

X 

__ - 

Source: Refere- 1 
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TABLE 7. PERMIT REQUIREMENTS FOR SURFACE IMPOUNDMENTS 

Ground Surface  
e n .  water water To ta l  L i f e  o f  
permit  S o i l  i n f o r -  i n f o r -  acre- t a c i l -  Future  Y.E. 

S t a t e  req. cond. mat ion mation age i t y  use c e r t i f .  

C a l i f o r n i a  
C o  Lorado 
F lo r ida  
Georgia 
11 1 i n o i s  
Lou i s i a n a  
Montana 
Nebraska 
N e w  Hampshire 
N e w  J e r s e y  
N e w  ' Yo r k 
Oregon 
South Dakota 
Texas 
W i s cons i  n 
Puerto Rico 

X 

X 

X 

X 
X 
X 

X 

X 
X 

X 

X 
X 

X 

X 

X 

X 

X 

X 

X 

X 

X 

X 

X 

X 

X 

X 

X 

X 

X 

X 

X 

X 

X X 
X X 

X X X 

X 

X 
X 

X 
X X 

X 

X 

X 

X 

X X 

X 

X 

X 

X 

X 
X X X 

X X X 

X X X 

IC 

Source : Reference 2 
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TABLE 8. DESIGN CRITERIA FOR SURFACE IMPOUNDMENTS 

~ --- 
Dike 

Leachate Run-on/ s t a b i l i t y  Secur i ty  
run-o f f and a i r  require- 
cont r o  1 p ro tec t ion  ments 

Liner  manage- 
State design ment 

X X X X 

X X X X 
Cal i fo rn ia  X 

Colorado X 
F lo r ida  X 

Georgia 
I1 l i n o i s  
Louisiana X X X X X 

Montana 
N e  bras ka X X X X 

New Hampshire X X X 

N e w  Jersey 
New York X X X X 

Oregbn X X 

South Dakots 
Texas 
w i s  c ons i n  
P u e r t o  Rico 

X X 

X X X X X 

I X X X X 

Source: Reference 2 
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TAhLE 9 .  OPERATIONS AND MAINTENANCE STANDARDS FOR SURFACE IMPOUNDMENTS 

State 

Waste Leac hat e Opera t ions 
manage- man age - and 
ment ment Cove r Safety  maintenance 

California X 

Colorado X 
Florida 
Ge orq i a  
11 l i n o i s  
Louisiana 
Montan a 
Ne bras ka 
New Hampshire 
N e w  Jersey 
Neq York 
Oregon 
South Dakota 
Texas X 
Wisconsin X 

Puerto Rico 

X 

X 

X 

X 
X 

X 

X 

X 

X 

X 

X 
X 

X 
X 

X 
X 

X 

X 

X 

X 

X 

X 

X 

X 

X 

X 

X 

X 

X 

X 

X 

~ 

Source: Reference 2 
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TABLE 10. LOCATION STANDARDS AND RESTRICTIONS FOR SURFACE LWOUNDHENTS 

Geologi- 
c a  I l y  

F loodpla in  Minimum Cr i t i ca l  s e n s i t i v e  Soi 1 
S t a t e  p r o t e c t  i on  d i s t a n c e s  h a b i t  a t  a r e a s  cond i t ions  

C a l i  f orn i a  
Colorado 
F lo r ida  
Georgia 
I l l i n o i s  
I, ou i s i a na  
Montana 
Nebraska 
New Hampshire 
New J e r s e y  
New York 
Oregbn 
South Dakota 
Texas 
Wisconsin 
Puerto Rico 

X 
X 

X 
X 

X 
X 

X 

X 

X 

X 

X 

X 

X 

X 
X 
X 

X 
X 
X 
X 

X 

X 
X 
X 

X 

X 
X X 

X 

X 

X 

~~ ~~~ 

Source: Reference 2 
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TABLE 11. MONITORING REQUIREMENTS FOR SURFACE IMPOUNDMENTS 

r- - _------ -- 
Ground Surface 

State  water water Leachate A i  r 

California 
Colorado 
Florida 
Georgia 
I1 l ino i s  
Louisiana 
Montana 
Nebraska 
New Hampshire 
New Jersey 
N e w  York 
OrGgon 
South Dakota 
Texas 
W i mons i n  
Puerto Rico 

X 

X 

X 

X 

X 

X 

X 
X 

X 

X 

X 
X 

X 

X 

X 

X 

X 

X 

X 

X 

X 

X 

X 

X 

X 
x 
X 

Source: Reference 2 

D-17 



TABLE 12.  CLOSURE POST-CLOSUKE ANI) FINANCIAL REQUIREMENTS 
FOR SURFACE IMPOUNDMENTS 

~ 

F i nanc l a  1 
Closure Post-closure assurance/responsitnlrty 

State  requirements maintenance requirements 

California 
Colorado 
Florida 
Georgia 
I1 Zinoi s 
Loui s i  ana 
Montane 
Nebraska 
New Hampshire 
New Jersey 
New York 
Oreggn 
South Dakota 
Texas 
Wisconsin 
Puerto Rice 

X 

X 

X 
X 

X 

X 

X 

x 
X 

x 
X 

X 

X 

X 
X 

X 

X 
X 

X 

x 
X 

X 

X 

Source: Reference 2 
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TABLE 13. PERMIT REQUIREMENTS FOR LAND APPLICATION UNITS 

. -  

Ground Surface 
Gen. water water Total L i f e  of 
p e r m i t  S o i l  infor-  infor-  acre- f a c i l -  Future P.E. 

State  req. cond. mation mation age i t y  use certif. 

Alaska X 

Ar kan sa s X 

California X 

Colorado X 
F I arida X 

Georgia x 
I L 1 i noi s 
Iowa x 
Kentucky X 
Louisiana X 

Michigan x 
M i s s i s s i p p i  x 
Montana X 

Nebraska X 

N e w  Hampshire x 
New York X 

X 

X 
X 

X 
X 

X 

0 k 1 ahoma X 

Sorith Carolina x X 

South Dakota x 
Texas  X X 

Vermont X 

Wisconsin X X 

Wierto Rico x 

X 

X 

X 

X 

X 

X 

X 

X 

X 

X 

X X 

X X X 
X X X 

X 

X X 

X 

X 
X 

X 
X 

X 

X X 

X 

X 

X 

X 
X X 

X X 

X X X X 

X X X X X 

X X 

Source: Reference 3 
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TABLE 14. DESIGN C R I T E R I A  FOR LAND APPLICATION UNITS 

Run-on/ Temp. 
Environ- Leachate  A i  r run-of t storage 
m e n t a l  manage- pro tec-  control system S e c u r i t y  

S t a t e  cri teria ment t i o n  system d e s i g n  req .  

Alaska 
Arkansas 
Ca li  f o r n i a  
Colorado 
F l o r i d a  
Georgia 
I1 l i n o i s  
Iowa 
Kent uc k y 
L o u i s i a n a  
Michigan 
M i s i i e e i p p i  
Montana 
Ne b r a s  Ita 
N e w  Hampshire 
New York 
0 k lahcnna 
South Carolina 
South  Dakota 
Texas 
Vermont 
Wisconsin 
P u e r t o  Rico 

X 

X X 
X X 

X 

X 

X 

X 

X 

X 

X X 

X 

X 

X 

x X 

X 

x X 

X 

X X 

X X 

X 

X 

X X 

X 

X 
X 

X 

X 

X X 

X X 

- -- 

Source: Reference 3 
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TABLE 15. OPERATIONS AND MAINTENANCE STANDARDS FOR 
LAND APPLICATION UNITS 

Opera- 
t i o n e  & 
mainte-  

Waste Waste Crop Leal: h a t e  ance 
manage- a p p l i c a -  manage- manage- S a f e t y  r e q u i r e -  

S t a t e  ment t i o n  ment ment req. ments 

Alaska 
Arkansas 
Ca li f o r n i a  
Colorado 
Florida 
Georgia 
I l l i n o i s  
Io& 
K e  n t uc k y 
Lorii s i a n a  
Michigan 
M i s s i s s i p p i  
Mon t an  a 
Nebraska 
New Hampshire 
New York 
Oklahoma 
South C a r o l i n a  
South Dakota 
Texas 
Vermont 
Wisconsin 
Puerto Rico 

X 

X 

X 
X 

X 
X 
X 

X 
X 

X 

X 

X 

X 

X 

X 
X 

X 
X 
X 

X 

X 
X 
X 

X 

X 
X 

X 

X 
X 

X 

X 

X 

X 

X 

X 

X X 

X 

X X 

x 
X 
X 

X 
X 

X 
X 

X 
X X 
X 

X 

X X 

X X 

X 

X 

X 

X 

X 

X 
X 
X 
X 

X 

X 
X 

X 

X 
X 

X 
X 

X 
X 

i 

Source:  Reference  3 



TABLE 7-16. LOCATION STANDARDS AND RESTKICTIONS FOR 
LAND APPLICATION UNITS 

Ge o log i- 
c a l l y  

F l o o d p l a i n  Minimum Cr i t i ca l  sens i  t ive  S o i  1 
S t a t e  p r o t e c t i o n  d i s t a n c e s  h a b i t a t  areas c o n d i t i o n s  

Alaska 
Arkansas 
Ca Z i f o r n i a  
Colorado 
F l o r i d a  
Georgia 
I1 l i n o i  s 
Iowa 
Kentucky 
Louis iana  
Michigan 
M i s s i s s i p p i  
Montana 
Nebraska 
N e w  Hampshire 
New York 
Oklahama 
South  C a r o l i n a  
South Dakota 
Texas 
Ve w o n t  
Wisconsin 
P u e t t o  Rico 

X 

X 

X 

X 

X 

X 

X 

X 

X 

X 

X 

X 

X 

X 

X 

X 

X 
X 
X 

X 

X 

X 

X 

X 

X 

X 

X 

X 

X 

X 

X 

X 

X 

X 

X 
X 

X 

X 

~ 

Source:  Reference  3 
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TABLE 17. MONITORING REQUlREMENTS FOR LAND APPLICATLON UNlTS 

Ground Surface Leachate S o i l  Air 
water water monitoring monitoring monitoring State 

Alaska 
A r  ka n sa s 
Ca li fornia 
Colorado 
Florida 
Georgia 
11 l ino i s  
Iowa 
Kentucky 
Louisiana 
Michigan 
M i s s i s s i p p i  
Montana 
Nebraska 
N e w  Hampshire 
New York 
0 kl a homa 
South Carolina 
South Dakota 
Texas 
Ve rmon t 
Wisconsin 
Puerto Rico 

X X 

X X 

X 

X 

X 

X 

X 

X 

X 

t X 

X 

X 
X 

X 

X 

X X 

X 

X 

X X 

X 

X 

X X 

X 

X X 

X X 

X 

X 
X X 

X 

X 

X 

X 

X 

Source : Reference 3 
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TABLE 18. CLOSURE, POST-CLOSURE, AND FINANCIAL REQUIREMENTS 
FOR LAND APPLICATION UNITS 

F i n a n c i a  1 
S t a t e  C l o s u r e  Pos t-c l o s u r e  assurance/responsibility 

X I A l a s k a  X 
~ Arkansas  
~ Ca 1 i f o r n i a  X X 

Colo rado  X X 

F l o r i d a  
~ Georg ia  

I l l i n o i s  X 

Iowa 
K e  n t iic kv 
Loui  s i a na  X X X 

Michigan  

Mo n e ,a na  
Ne b r a s  k a  
New Hampshire  

Oklahoma 

S o u t h  Dakota  X X 

Texas X X 

Vermont 
W i s c o n s i n  X X X 

h e r t o  Rico 

X 
1 

I 

I X X 

X 

, 

i M i  ss i s s i p p i  X X 

1 New York X X 

1 S o u t h  C a r o l i n a  X 

1 

~ S o u r c e :  R e f e r e n c e  3 
I 
, 

X 
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TABLE 19. SPECIFIC PERMIT REQUIREMENTS FOR WASTE PILES 

Ground S u r f a c e  L i  ie 
Soi Z water water of 
condi- i n f o r -  i n f o r -  T o t a l  f a c i -  Future  Y.E. 

S t a t e  t i o n s  mat ion  mat ion  acreage  Lity use cer t .  

Alabama X X 
Arkansas X X X 

C a l i f o r n i a  X X X 

De laware 
F lor i d a  
Georgia 
Idaho 
KI l i n o i s  
Iowa 
Maine 
Maryland 
Minnesota 
M i s s i s s i p p i  
M i  B sour i 
Ne bras ka 
Nevada 
New J e r s e y  
New York 
Ohio 
Oklahma 
Oregon 
Pennsylvania  
South Dakota 
Tennessee 
Texas 
Wash i nR t on 
West V i r g i n i a  
Wisconsin 
Wvming 
P u e r t o  Rico 

X 

X X 

X 

X 

X 

X X 

X X X 

X X X X 

X 

X 

X 

X 

X 

X 

X 

X 

X 
X 

X 

X 

X 

X 

X X 

X 

X 

X 

X 

X 

X 

X 

X 

X 

X 

X 

X 

X 

X 

X X 
X 

Source:  Reference 4 



TABLE 20. DESIGN CRITERIA FOR WASTE PILES 

S t a t e  

Kim-on/ 
L i n e r  Leac h a t  e G a  s run-of f S e c u r i t y  
d e s i g n  c o l l e c t i o n  controls cont ro 1 s cont t o  1s 

Alabama 
At- k a n s  a s 
Ca Z i  f o r n i a  
De laware 
F l o r i d a  
Georg ia  
1 daho 
11 1 i n o i  s 
I o w a  
Maine 
Maryland 
Minnesota  
M i  s.s i 8 s i p p i  
M i s s o u r i  
Nebraska  
Nevada 
N e w  Jersey 
New York 
Ohio  
0 k lahoma 
Oregon 
P e n n s y l v a n i a  
S o u t h  Dakota 
Te nne 8 see 
Texas 
Washing t o n  
we s t V i r g i n i a  
Wiscons in  
Wyoming 
P u e r t o  Rico 

X 

X 

X 

X 

X 

X 

X 

X 

X 

X 

X 

X 

X 

X 

X 

X 

X 

X 

X 

X 

X 

X 

X 

--a --------- 
S o u r c e :  R e f e r e n c e  1 
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TABLE 21. OPERATIONS AND MAINTENANCE STANDARDS FOR WASTE P'LLES 

Waste Ope r a t  ion s 
manage- L e a c h a t e  Gas and  

S t a t e  ment cont ro  1 s c o n t  ro  1 s Cover  S a f e t y  m a i n t e n a n c e  

A 1 a bama 
Arkansas  
C a l i f o r n i a  
D e  laware 
F l o r i d a  
Georg ia  
Idaho  
I1 1 i n o i  s 
Iowa 
Maine 
Mary l a n d  
M i  nnes  0 t a 
M i s s i s s i p p i  
M i s s o u r i  
N e  b r a s  k a  
Nevada 
N e w  Jersey 
New York 
Ohio 
0 k 1 a horn a 
Oregon 
P e n n s y l v a n i a  
Sou th  Dakota  
Tennessee  
Texas  
Washington 
West V i r g i n i a  
Wisconsin 
Wvominq 
Pue r to  Rico 

X 

X 

X 

X 

X 

X 

X 

X 

X 

x 

X 

X 

X 

X 

X 

X 

X X 

X X 

X 

X 

X 

X X 

X 

X 

X 

X 

X 

X 

X 

X 

X 

X 

X 

X 

X 
X 

X 

X X 
X 
X 

X X X 

X 

X 

X 

x 
X 

X 

X 

X 

X 

X 

X 

X 
X 

X 

X 
X 

X 
X 

X 

X 

X 

X 

X 

X 

X 
X 

x 
- - 

S o u r c e :  R e f e r e n c e  4 
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TABLE 22. LOCATION STANDARDS AND RESTRICTIONS FOR WASTE PILES 

Gee log i- 
c a  1 ly 

F l o o d p l a i n  Minimum Cr i t ica l  s e n s i t  i v e  Soi 1 
State p r o t a c  t i o n  d i s t ance s ha b it a t  areas c o n d i t i o n s  

X X 

X X 

X 

A1 abama X X 

A r  kan s a s 
Ca 1 i f o r n i a  X X 

D e  laware 
F l o r i d a  X 

Georgia 
Idaho 
Il l i n o i  s 
Iowa 
Maine 
Mary 1 and 
Mime s o t  a 
M i s s i s s i p p i  
Mia s o u r i  
N e  b r a s  ka 
Nevada 
New J e r s e y  
New York X 

Ohio 
Oklahoma X 

Oregon 

South Dakota X 

Tennessee 
Texas X 

Washington 
west V i r g i n i a  X 

Wisconsin 
Wyoming 
P u e r t o  Rico X X 

Pennsy 1 v a n i a  X 

Source: Reference 4 

X 

X 

X 

X 

X 

X 

X X 

X 
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TABLE 24. CLOSURE, POST-CLOSURE, AND FINANCIAL REQUIREMENTS FOK WASTE PILES 

S t a t e  

Pinanc i a  1 
assurance/responsibiLity 

Closure  Pos t - c l o s u r e  re qui reme n t 8 

A l a  bama 
Arkane as 
C a l i f o r n i a  
D e  laware 
F l o r i d a  
Georgia 
Idaho 
l l l i n o i s  
Iowa 
Maine 
Maryland 
M i  nne sot a 
M i s s i s s i p p i  
M i  s i o u r  i 
Nebraska 
Nevada 
New J e r s e y  
N e w  York 
Ohio 
Oklahoma 
Oregon 
Pennsylvania  
South Dakota 
Tennessee 
Texas 
Washington 
West V i r g i n i a  
Wisconsin 
Wyoming; 
Piierto Rico 

X 

X 

X 

X 

X 

X 

X 

X 

X 

X 

X 

X 

X 

X 

X 

X 

X 

X 

X 

X 

X 

X 

X 

X 

X 

X 

Source : Reference 4 
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TABLE 24. CLOSURE, POST-CLOSURE, AND FINANCIAL REQUIREMENTS FOR WASTE PILES 

State 

Financ i a  1 
assurance/reaponsibiLity 

Closure Po8 t-closure requirements 

Alabama 
Arkansas 
California 
D e  laware 
Florida 
Georgia 
Idaho 
il l i n o i s  
iowa 
Maine 
Maryland 
M i  nne sot a 
M i s s t s s i p p i  
Missouri 
N e  bras ka 
Nevada 
N e w  Jersey 
New York 
Ohio 
0 klahoma 
Oregon 
Pennsylvania 
South Dakota 
Tennessee 
Texas 
Washington 
West Virginia 
Wisconsin 
Wym i ng 
Rierto Rico 

X 

X 

X 

X 

X 

X 

X 

X 

X 

X 

X 

X 

X 

X 

X 

X 

X 

X 

X 

X 

X 

X 

X 

X 

X 

Soiirce : Reference 4 
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