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RCRA Regulations, Waste Handling Options, and Practices in Other States. 
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I. INTRODUCTION 

The total  1982 volume of hazardous waste generated i n  North Carolina was 
109 mil lion pounds excluding electroplating and process wastewater.* The four 
categories of waste solvents l isted i n  Table 1 total  38,496,880 pounds which 
represents 35% of the 109 m i l l i o n  pounds. Solvent wastes contribute a siqni- 
f icant  portion to the t o t a l  hazardous waste generated i n  North Carolina. 

The regulations under the Resource Conservation and Recovery Act (RCRA) 
governing waste solvents have been the subject of many revisions and inter-  
pretations over the past three years. I n  Section I11 North Carolina's pre- 
sent interpretation of "legitimately and beneficially used, reused, recycled, 
o r  reclaimed" i s  discussed. T h a t  section provides answers t o  the questions 
such as: What are the regulations on waste solvents used as  fuel? 
recycle solvents in-house, are they classified as a waste? 

Section IV on Haste Solvent Handling Options presents what we learned 
from: 

I f  you 

(1) solvent users on what they do w i t h  t he i r  solvent wastes 
and what steps they have taken t o  eliminate o r  minimize 
those wastes; 

recycle equipment suppliers on types of s t i l l s  available, 
their capacity, cost, and the i r  special features; 

commercial recyclers of their  capability and the i r  recomnen- 
dations t o  their  customers on action that  would minimize 
recycling cost; 

compariies purchasing waste solvents fo r  use as fuel i n  their  
kilns; we obtained their  limitations on BTU, chlorine and metal 
content; 

companies operating commercial incinerators; we obtained i n -  
formation on cost versus BTU content and on their  incineration 
capabi 1 i t i  es ; and 

operators of solidification and landfil l  f ac i l i t i e s ;  we ob- 
tained performance d a t a ,  regulations and charges. 

The informatior obtained from this survey of waste treaters and  d'sposers i s  

!{hen a s o l v e n t  i s  "used" i t  can leave the p l a n t  i n  the oroduct, 1'  the a i r  or 

(2)  

(3)  

( 4 )  

(5)  

(6) 

included i n  Append:ces B through 6 .  

water, o r  as a "waste" solvent. North Carolina industries use solven-s for: 

i 

( 1 )  degreasing or otherwise cleaning surfaces and fabrics; 
( 2 )  manufacturing and use of surface coatings such as paints or inks; 
(3) chemical or pharmaceutical production; 
( 4 )  refrigerants. ) 

*North Carolina Hazardous Waste 1982 Annual Report 
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TABLE 1. NORTH CAROLINA 1982 WASTE QUANTITIES OF SELECTED 
SOLVENTS 

Industry and 
EPA hazardous 
waste No./ Hazard Codes Hazardous waste 

~~ 

Quant i t y  (pounds) 

Generic 
FOOl/(T)* ................ .The fo l low ing  spent halogenated 5,373,396 

solvents used i n  degreasing: 
tetrachloroethylene, t r i ch lo ro -  
ethylene, methylene chlor ide,  1, 
1, 1-tr ichloroethane, carbon 
te t rach lo r ide ,  and ch lor inated 
fluorocarbons; and sludqes from 
the  recovery o f  these solvents 
i n  degreasing operations. 

17,961,713 F002/(T)*. ............... .The fo l l ow ing  spent ha1 ogenated 
solvents; tetrachloroethylene, 
methylene chlor ide,  tri ch loroe- 
thylene, 1 , 1 , 1-tr ichloroethane, 
Chlorobenzene, 1, 1, 1 - t r i c h l o w -  
1 ?2.2-trif luoroethane, ortho- 
dichlorobenzene, and t r i c h l o r -  
ofluoromethane; and the s t i l l  
bottoms from the recovery o f  
these solvents. 

genated solvents:xylene, acetone, 
e thy l  acetate, e thy l  benzene, ethyl  
ether, methyl i sobuty l  ketone, n- 
b u t y l  alcohol , cyclyhexanone, and 
methanol; and s t i l l  bottoms f r o m  
the  recovery o f  these solvents. 

solvents:  Toluene, methyl e thy l  ketone, 
carbon d i su l f i de ,  isobutanol, and 
pyr id ine;  and the s t i l l  b o t t o m s  f rom 
the recovery o f  tqese solvents. 

FOD3/(1)** .The fo l l ow ing  spent non-halo- 8,918,273 ............... 

* 
F005/(I,T)**.. .......... ..The fo l low ing  spent non-halogenated 6,243,498 

~ 

TOTAL 
38,496,880 

,J . *Toxic Waste 
* Igni table Waste 
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1 The p r i n c i p a l  solvents used by North Carolina i ndus t r i es  are tabulated i n  
Appendix A with t h e i r  important propert ies. When these solvents have been used 
and termed ”waste solvents” each waste solvent’s s ta tus  under RCRA hinges on 
whether i t  i s  an EPA l i s t e d  waste o r  an EPA cha rac te r i s t i c  waste. Each solvent 
i n  the tab le  has been categorized as l i s t e d  ( L ) ,  charac te r i s t i c  (C) o r  non- 
hazardous (NH). 

Many halogenated organic compounds can cause adverse hea l th  ef fects*  i n  
human beings. Acute (short-term) exposure by i nha la t i on  t o  concentrated va- 
pors o f  v o l a t i l e ,  halogenated organics can produce a na rco t i c  e f f e c t  much 
l i k e  in tox ica t ion .  Skin contact w i th  halogenated organics may produce irri- 
ta t i ons  and dermat i t is .  

from repeated exposures t o  low leve ls  o f  ce r ta in  halogenated organics by i n -  
ha la t i on  o r  by ingestion. Several halogenated organics have been shown t o  
produce carcinogenic, o r  mutagenic e f fec ts  i n  laboratory  tests.  

Recent s tud ies l i n k  the presence o f  very low l e v e l s  of halogenated organ- 
i c s  i n  d r i nk ing  water t o  cancer. Although these s tud ies are widely  disputed, 
i t  i s  c l e a r  t h a t  ce r ta in  halogenated organics t h a t  have been found 8s con- 
taminants i n  d r i nk ing  water (e.g., chloroform, carbon te t rachlor ide,  and 
t r i ch lo roe thy lene)  are suspected human carcinogens. 

O f  most concern i s  the po ten t ia l  f o r  chronic (long-term) hea l th  e f fec ts  

Poten t ia l  pathways o f  human exposure t o  halogented organics from land 
disposal are a i r  emissions and groundwater po l lu t ion .  
are also extremely persistent.  

by inhalat ion.  
such as ketones, aldehydes, alcohols, and hydrocarbon solvents can produce a 
na rco t i c  e f f e c t  much l i k e  in tox icat ion.  
t o r y  t ract  may a lso occur. 

O f  most  concern i s  the potent ia l  f o r  chronic (long-term) heal th  e f fec ts  
from repeated exposure t o  low levels  o f  cer ta in  non-halogenated organics by 
inhalat ion.  Compounds such as benzene and formaldehyde have been shown t o  
produce carcinogenic and mutaqenic e f fec ts  i n  laboratory  tests.  

Furthermore, non-halo enated v o l a t i l e  organics have been imp l ica ted  as 
smog-producing chemicals 9 though automobiles are by f a r  the biggest contr ibu- 
t o r s ) .  
compounds such as peroxy acyl n i t r a t e  (PAN).  
r esp i ra to ry  i r r i t a t i o n s ,  especia l ly  f o r  people w i th  a h i s to ry  o f  resp i ra to ry  
i 1 lness. 

Halogenated organics 

Several non-halogenated v o l a t i l e  organics can cause adverse hea l th  e f fec ts  
Acute (short-term) exposure t o  concentrated vapors o f  compounds 

I r r i t a t i o n s  of the eyes and respira- 

They react  w i th  ni t rogen oxides and sun l igh t  t o  produce ozone and trace 
Photochemical smog c’uses eye and 

*The mater ia l  on heal th  e f fec ts  i s  taken from the Ca l i f o rn ia  study “Al ternat ives 
t o  the Land Disposal o f  Hazardous Wastes.” 

i 

1 
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11. SUMMARY OF FINDINGS AND RECOMMEPIDATIONS 3 
Waste solvents and s t i l l  bottoms from solvent recycl ing represent an 

important segment o f  North Carol ina's hazardous waste production. 
important i n  terms of tonnage, t h e i r  po ten t ia l  deleterious e f fec ts  on l a n d f i l l  
l i ners ,  and t h e i r  po ten t i a l  value as recycled goods o r  as fuel .  

producing waste solvents have provided examples of companies: 

They are 

V i s i t s  and telephone contacts t o  a sampling o f  North Carolina indus t ry  

(1) t h a t  have changed t h e i r  process t o  reduce waste solvent produc- 

i'i 4 sending tion; t h e i r  waste so lvent  t o  be used f o r  fue l  o r  t o  be i nc in -  

(5) having t h e i r  waste solvents s o l i d i f i e d  f o r  b u r i a l  i n  non-hazardous 

w i t h  i n -p lan t  recyc l i ng  equipment; 
3 sending t h e i r  waste solvents t o  outside recyclers; 

erated; and 

and hazardous waste l a n d f i l l s .  

To handle North Carol ina's hazardous waste solvent production, we have 
developed a North Carol ina l i s t  o f :  

1) manufacturers o f  s t i l l s  f o r  in-house recycl ing; 
2) solvent  suppl iers  who w i l l  take back waste solvents f o r  repro- 

3) commercial so lvent  recyclers; 
4) f i rms ab le  t o  u t i l i z e  waste solvents as fue l ;  
5) f i rms ab le  t o  incl'nerate waste solvents; and 

cessing o r  disposal; 
I 

t 6 )  f i rms ab le  t o  s o l i d i f y  waste solvents f o r  bur ia l .  

We observe a t rend i n  C a l i f o r n i a  and Oregon as we l l  as North Carolina t o -  
The discourage- wards the discouragement o f  land disposal o f  hazardous waste. 

ment resu l ts  from: 

(1) t he  c los ing  o f  many l a n d f i l l s  due t o  operational problems and 

( 2 )  the near i m p o s s i b i l i t y  o f  ge t t i ng  s i t e  approval f o r  a new l a n d f i l l ;  
(3) t e s t  r e s u l t s  t h a t  i nd i ca te  than many solvents damage the re ten t i on  

(4) an increasing pub l i c  pressure f o r  recycle o r  reuse ra ther  than 

Far-sighted companies are a lso re luc tan t  t o  l a n d f i l l  any wastes (given any 
other a1 te rna t ive)  because o f  a concern f o r  open-ended and unpredictable l i a -  
b i l i t y  f o r  wastes t h a t  might a t  sope fu ture time have t o  be exhumed from a 

b i l i t y  on the generator, and t h i s  includes respons ib i l i t y  f o r  the waste i n  
the grave o r  l a n d f i l l .  

l oca l  pressure; 

proper t ies o f  c lays used as a l a n d f i l l  l i ne r ;  and 

b u r i a l  o f  wastes. 

" C J w d f i l 1 .  Present regulat ions impose "cradle-to-grave'' responsi - 
High costs o f  new solvents and of fue ls  coupled w i th  

3 
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increasing costs of land disposal and legal barriers t o  l a n d  disposal of some 
solvents* are m o t i v a t i n g  solvent users t o  move towards the apex of the pyramid 
sketched below. 
weight ton will be imposed on burial wastes. 

Effective October 1 ,  1983, a Federal t a x  of $2.13 per dry 

Recycle In-Plant 

Recycle Out-of -P 1 a n t  

Burn as Fuel I n - P l a n t  

Burn as Fuel Out-of-Plant 

Incinerate (no heat recovery) 

Solidify - Land Disposal 

-- 

1 
i 

The ideal situation is one i n  which  no wastes are generated or  a t  least 
no hazardous waste; i n  this Advisory Note we discuss, f o r  example, changes i n  
p r i n t i n g  t h a t  eliminate solvent wastes. 
solvents i n - p l a n t  (avoiding transportation accidents) and t o  use the s t i l l  bot- 
toms as fuel. If the s t i l l  bottoms cannot be used i n - p l a n t ,  i t  is environmen- 
ta l ly  m r e  desirable t h a t  these bottoms be used out-of-plant as fuel rather 
than be incinerated without heat recovery. However, thermal destruction of 
s t i l l  bottoms i s  preferable t o  landfilling and i n  the case of thermal destruc- 
t ion,  i t  i s  desirable t h a t  any ash be classified as a non-hazardous waste. 

Moving down the pyramid we encounter out-of-plant recycle of waste sol- 
vents, use of the waste solvents as fuel,  incineration of waste solvents w i t h -  
o u t  heat recovery, and finally solidification and land disposal of waste sol- 
vents. The Stablex Co.** 
mixes hazardous wastes w i t h  cement and f ly  ash to  make a synthetic rock which 
passes the EPA EP Toxicity Test.** The "rock" i s  considered a non-hazardous 

A second choice i s  t o  recycle the 

S o l i d i f i c a t i o n  can be of two quite different types. 

* I n  California these legal barriers were created because solvents liave the fol- 
lowing undesirable properties: acute  or chronic toxicity, iob i l i ty ,  persistence 
in l a n d  disposal environment, and abi l i ty  t o  bioaccumulate. 

***Under this  procedure, constituents are extracted from the waste i n  a manner de- 
signed t o  simulate the leaching action t h a t  occurs in landfills. 
i s  then analyzed t o  determine whether i t  possesses any of the toxic  contaminants 
identified i n  the National Interim Primary Drinking Water Standards (NIPDWS). 
the extract contains any of the contaminants i n  concentrations 10 times greater 
t h a n  that  specified i n  the NIPDWS, the waste is considered t o  be hazardous. 

**See Landfill l i s t ing in Apoendix F. 

) This extract 

IF 
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waste and can be used for construction or placed i n  a sanitary landfi l l .  
Tek* has a similar process. 
waste landfil ls  where the solvent or slurry is mixed w i t h  dried Fuller's earth 
or w i t h  f l y  ash t o  produce a nominally dry (no free l i q u i d )  solid that  is ac- 
ceptable for  burial. The possibility of future l iab i l i ty  from waste solvent 
disposal appears to  be greatest for burial of the waste i n  a hazardous waste 
landfil l .  Table 2 summarizes limitations, l i ab i l i ty ,  and economics of the 
waste solvent disposal opt ions discussed i n  this Advisory Note. 

Solid I> Solidification i s  also done a t  some hazardous 

To minimize exposure t o  future l iab i l i ty ,  i t  is reconmended that  solvent 
users t ry  t o  eliminate transportatfon of their  hazardous solvent wastes out- 
of-plant. 
mended that ,  i f  a t  a l l  possible, no waste or waste residue be sent t o  a haz- 
ardous waste landfi l l .  
bottoms are used as fuel rather than a recycler who sends s t i l l  bottoms for 
land disposal. 
try t o  convert them t o  a Stablex o r  Sol id  Tek type non-hazardous solid. 

f ol 1 owed : 

Where i t  is necessary t o  send the wastes out-of-plant, i t  i s  recom- 

Given a choice of recyclers select  one whose s t i l l  

If wastes cannot be burned as  fuel and cannot be incinerated, 

To simplify waste solvent handling, the following procedures should be 

(1) Keep solvents segregated! In the reclamation process i t  is much 
easier to  separate a solvent f,um its impurities than to  separate 
b o  solvents. 

Keep waste solvents as f ree  from water and garbage as possible. (2)  
Label the container a s  .SOLVENT FOR RECYCLE, keep the container 
closed and. i f  oossible, sheltered from rain.  See label included 
(page 16)- 

(3)  Try t o  use solvents i n  a "countercuwent" manner to  minimize the 
need for  h i g h  purity material. 

(4)  Keep a chemical identification label on each waste container. 
Record the exact composition and the method by which the waste 
solvent was generated. 

(5 )  Don ' t  label "in-process" solvents as wastes. These materials come 
under RCRA when called a waste! 

(6) Avoid the Part  B Permitting process by not  storing "waste" solvents 
over ninety days. 

( 7 )  Move carefully i n  selecting outside recyclers o r  waste handlers by 
checking reputation, insurance, f i n a n c i a l  s tab i l i ty ,  and backlog 
of untreated materials. Work o u t  a clear, contractural relationship. 

3 
*See Appendix F 

7 



TABLE 2 

LIMITATIONS, LIABILITY AND ECONOMICS OF 
WASTE SOLVENT DISPOSAL OPTIONS 

Option Limitations L i a b i l i t y  Economics 

Chanqe process to Process and management Eliminated Depends on 
elim nate or m i n i -  must be amenable to  o r  reduced particular 
mize waste genera- change s i tua t ion  
t i o n  

Recycle i n - p l a n t  Capi ta l  for equipment, Eliminate trans- Depends on 
operating and main- portation, reduce volume and 
tenance headaches and disposal problem value of 
costs t o  sludge solvent 

Recycle out-of Limitations on water, Transportation, "Service 
p l a n t  halogens, mixtures failure of re- charge" 

cycler, backfire ranges from 
on sludge 60-806/gal . w i t h  no frac- 

t i o n a t i o n  or ) 
dehydration J 

Burn as fuel Need min imum fuel value Transportation Cost range 
8,000-9,000 BTU/pound, and fa i lure  of $O-l.OO/gal. 
limitations on metals, purchaser ( m i n i -  
ash, halogens, sulfur,  mal) 
nitrogen 

Incinerate N.C. comnercial incin- Transportation, Low halogen 
eration firms limited on ash and fa i lure  waste high i n  
halogens - not so for of purchaser BTU (greater 
Rollins or SCA ( m i n i  mal ) than  10,000 BTU/lb:: 

cost 35b/gal; 
low BTU waste 
cost 65Ugal. 

Solidify a n d  C a n ' t  bur-y solvents t h a t  Transportation A b o u t  $l/gal 
dispose can be incinerated. C a n ' t  plus la ter  pos- 

- bury liquids. sible s i t e  
problems 
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3 ((8) Check your recycler t o  verify that  he promptly recycles your sol- 
vent and t o  find out  how he disposes o f  any residues. 

(9) If solvents are t o  be burned for fuel o r  incinerated, keep the 
BTU value h i g h  and the chlorine and metal contents low. 

(10) Train your personnel to  assist you i n  your hazardous waste program, 
especially 1 through 5 above. 

. 
111. NORTH CAROLINA REGULATIONS GOVERNING WASTE SOLVENTS* 

A. A Quick Review: Waste Solvents as Hazardous Wastes 

A waste solvent may be determined hazardous by two methods:_ 

1. I t  exhib i t s  one o r  more of the following characteristics: 

a. Ignitabil i ty 
b. Corrosi v i  ty 
c. Reactivity 
d. EP toxicity 

or 
2. I t  is l i s ted  as a hazardous waste. 

A waste solvent is "listed" because i t  has already demonstrated t o  
possess one or more of the characteristics indicated above or i t  has proven 
to  be chronically toxic  t o  human beings. In either case no further testing 
is re uired. Listed waste solvents have generic code number Fool through 
F005 9 not i n c l u d i n g  F004, creosols) as shown i n  Table 1. A waste solvent 
which exhibits the characteristic o f  igni tabi l i ty  b u t  i s  no t  l isted as a 
hazardous waste i n  Table 3 has the EPA Hazardous Waste Number D001. 

Waste handling options are numerous w i t h  regard t o  waste solvents. Each 
opt ion  carries w i t h  i t  a different degree of regulatory application. Section B 
outlines each opt ion  and identifies the pertinent regulations. Handl ing options 
include recycling, reuse, recovery of usable energy, incineration, and disposal. 

B. Requlations Governing the Recycle, Reuse, and Recovery of Usable Energy of 
Waste Solvents 

Section 261.6 of the North Carolina Hazardous Waste Management Rules i s  en- 
t i t led "Special Requirements for Hazardous Waste Which i s  Used, Reused, Recycled 
or Reclaimed.'' The intention of Section 261.6 i s  t o  encourage generators t o  re- 

*As s t a t ed  i n  North Carolina Hazardous Waste Management Rules available from the 
Solid and Hazardous Waste Management Branch. 

'3 
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cycle and t o  u t i l i z e  a l t e rna t i ve  waste handling procedures by a l low ing  exemp- 
t i o n  from a l l  o r  p a r t  o f  RCRA regulat ions. Non-l isted and l i s t e d  waste sol- 
vents are regulated d i f f e r e n t l y  under Section 261.6, and these d i f ferences are 
o u t l i n e d  below. However, both l i s t e d  and non- l is ted wastes must meet the  f o l -  
lowing standards* t o  be considered a fue l :  

) 

-The mater ia l  must inherent ly  sustain combustion a t  standard tempera- 
ture and pressure w i t h  no a u x i l l a r y  fuels o r  dther sources o f  BTU 
amendments; and 
-The mater ia l  must e f f e c t i v e l y  subst i tu te  f o r  the conventional fuel 
source i n  the  p a r t i c u l a r  combustion device wi thout  adversely a f f e c t -  
i n g  the  normal operation o f  the device; and 

- U t i l i z a t i o n  o f  the mater ia l  as a fue l  does no t  r e s u l t  i n  a v i o l a t i o n  
o f  s ta te  o r  l o c a l  regulat ions including, b u t  not  l i m i t e d  to, a i r  
emission permits o r  approvals; - and 

- U t i l i z a t i o n  of the mater ia l  as fue l  w i l l  no t  cause a s i g n i f i c a n t  ad- 
verse e f f e c t  on pub l ic  heal th and the environment from the  release 
o f  l a rge  volumes o f  low concentrations o f  t o x i c  mater ia ls  over t ime .  

Note: Each ind i v idua l  hazardous waste stream must meet a l l  the above 
standards/condit ions as i t  i s  generated and/or p r i o r  t o  blending. 

1. Non- l is ted waste solvents 

a c t e r i s t i c  o f  i g n i t a b i l i t y  and 2)  not  l i s t e d  i n  Table 3 i s  exempt from RCRA 
regu la t ion  when: 

A generator having a waste solvent which i s  1 )  hazardous due t o  the  char- 

a. The waste solvent i s  being benef ic ia l1  used o r  reused o r  l e  i t i- 

" legi t imate."  The North Carolina So l id  and Hazardous Waste Manage- 
ment Branch, SHWMB, defines the two key terms as fo l lows: 

mately recycled. EPA does d not  e ine  the terms "benef ic ia  rp.a?;h. 

Bene f i c ia l  - the promotion o f  publ ic  hea l th  and well-being, 
o f f e r s  equivalent success r e l a t i v e  t o  other a l te rna t ives  and 
ava i lab le  devices f o r  managing hazardous wastes, y i e l d s  a savings 
o f  na tura l  resources and i s  economically p ro f i tab le .  

Legi t imate - conformance t o  recognized and accepted engineering 
p r inc ip les  and procedures for  control o f  combustion i n  s p e c i f i c  
devices, including emission controls. 

b. The waste solvent i s  being accumulated, stored, o r  phys ica l ly ,  chemi- 
ca l l y ,  o r  b i o l o g i c a l l y  t reated p r i o r  t o  benef ic ia l  use o r  reuse o r  
l eg i t ima te  recyc l ing or  reclamation. 

*From the N.C.  S o l i d  and Hazardous Waste Management Branch. 

10 



'3 However, one should note tha t  diff icul t ies  may arise for a generator of 
a non-listed hazardous waste who is  trying to  recycle the waste out-of-plant. 
Transporters and recycling f a c i l i t i e s  may be hesitant about  accepting any 
waste from a generator without an EPA identification number and a completed 
manifest. Therefore, many generators who w a n t  t o  recycle non-listed waste 
out-of-plant choose t o  comply w i t h  the RCRA regulations as set  for th  for l is ted 
wastes . 
2. Listed waste solvent 

If a generator's waste solvent i s  l i s ted  i n  Table 1 and the waste solvent 
remains on-site and i s  n o t  stored over 90 days prior to being used, reused, re- 
cycled or reclaimed, then the generator is subject t o  the following: 

a. Notification t o  the Solid and Hazardous Waste Management Branch 
of i t s  hazardous waste activit ies.  

b. Compliance w i t h  generator regulations, Part 262 of N.C. Hazardous 
Waste Management Rules. 

If  storage over 90 days is occur;i.fng then the generator is subject t o  the 
following: 

c. Issuance of a storage permit as well as compliance w i t h  N.C. Haz- 
ardous Waste Management Rules' Standards for Cwners/Operators of 
Hazardous Waste Management Facil i t ies (HWMF's), Part 264, Subparts  
A through L ,  and/or Interim Status Standards for HWMF's, Part 265, 
Subparts A through L. 
November 19, 1980, must comply w i t h  Part 265 and eventually w i t h  
Part 264; storage f a c i l i t i e s  established af ter  November 19, 1980, 
must comply w i t h  Part 264. 

I f  a generator's waste solvent i s  l i s ted  i n  Table 1 and the waste solvent 
I s  being transported off-s i te  prior to  be ing  used, reused, recycled, o r  reclaimed, 
then  the generator is subject t o  a. and b. above. If the generator i s  trans- 
por t ing  his waste solvents i n  his own vehicles then the generator i s  a trans- 
porter and subject to  the following: 

Storage f ac i l i t i e s  established prior to  

d. Compliance w i t h  transporter regulations as outlined i n  N.C. Haz- 
ardous Waste Management Rules and the referenced Department o f  
Transportation regulations i n  a d d i t i o n  t o  a .  and b. above. 

If the generator is storing his waste solvent over 90 days prior t o  being trans- 
ported fo r  reuse or reclamation, then the generator i s  subject t o  d. above. 

Exempted operations wou ld  include apparati which are directly connected 
-----tetkgmufasturing process, such as vapor degreasing equipment which con- 

tinuously recycles degreasing solvents. 

3 
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C. Requlation Governinq Treatment, Storaqe o r  Disposal Other Than Recycle 
and Reuse o f  L i s t e d  and Non-Listed Waste Solvents 

A waste so lvent  which i s  considered hazardous, whether l i s t e d  o r  non- 
l i s t e d  b u t  i s  n o t  going f o r  use, reuse, recycle, o r  reclamation, @ b e  
regulated as a x z a r d o u s  waste. The generator i s  required t o  comply w i th  
per t inent  regulat ions as o u t l i n e d  i n  the N.C. Hazardous Waste Management 
Rules.* A t  a minimum the  generator standards must be met. Transporter 
standards apply when the  generator t ransports h i s  o r  someone e lse 's  waste 
solvent. F a c i l i t y  standards apply i f  the waste solvent i s  being stored 
on-s i te  over 90 days, t rea ted  on-site, 'or disposed on-site. 
and treatment options are discussed below. 

was once a c o m n  pract ice,  there are ind icat ions tha t  solvents may have dele- 
ter ious e f fec ts  upon the  c lay  l i ne rs .  North Carolina does not  present ly  have 
a secure l a n d f i l l ,  and i t  i s  i n t e r e s t i n g  t o  look a t  South Carol ina's and Ala- 
bama's regulat ions s ince most hazardous wastes t o  be securely l a n d f i l l e d  go t o  
these two states. South Carol ina p r o h i b i t s  land disposal o f  i g n i t a b l e  l i q u i d  
wastes ( f l ash  po in t  less  than 140OF) which can be incinerated by i nc ine ra t i on  
un i t s  i n  the State o f  South Carolina. 
f i r s t  being s o l i d i f i e d .  
l i q u i d s  from secure l a n d f i l l s .  

Some disposal 

1. Secure l a n d f i l l .  Although disposal o f  waste solvents i n  l a n d f i l l s  

Nor can any l i qu ids  be bur ied w i thout  
Alabama a lso  places res t r i c t i ons  on the b u r i a l  of 

2. 
m i  t ted"  t o  handle non-halogenated and/or halogenated waste solvent. The ash 
becomes the  r e s p o n s i b i l i t y  o f  the i nc ine ra to r  operator and i s  considered a haz- 
ardous waste. 

Inc inera t ion  w i t h  no BTU recovery. The inc inerat ion u n i t  must be "per- 

) , 
I V .  WASTE SOLVENT HANDLING OPTIONS: A HIERARCHICAL APPROACH INCLUDING TECH- 

NOLOGIES AND CASE STUDIES 

From the discussion on North Carol ina Hazardous Management Rules i n  Sec- 

How does a generator of waste solvent evaluate the  pros 

t ion I11 o f  t h i s  report,  i t  becomes apparent t h a t  a var ie ty  o f  waste so lvent  
handling procedures e x i s t ,  each w i t h  appl icable regulat ions ( o r  non-regulations 
as the case my be). 
and cons o f  each handl ing procedure? Included i n  such an evaluation a t  a min i -  
mum should be fu tu re  l i a b i l i t y ,  regu la to ry  s t a t u s ,  costs, and environmental i m -  
pact. 

*As s tated i n  North Carol ina Hazardous Waste Management Rules, ava i lab le  from SHWMB. 
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'3 
L i a b i l i t y  i s  an important considerat ion due t o  the RCRA "cradle-to-grave" 

philosophy, which never re l i eves  the  generator of respons ib i l i t y  f o r  h i s  haz- 
ardous wastes. A manufacturer who does not  generate any waste solvents a t  h i s  
p l a n t  cannot be l iab le .  The non-existence of hazardous waste generation pro- 
vides the greatest protect ion from fu tu re  lega l  c o n f l i c t s  and accusations. A 
few companies are moving ahead w i t h  t h i s  a t t i t u d e  and eventual ly hope t o  remve 
themselves from the RCRA picture.  P r in te rs  who are u t i l i z i n g  water inks versus 
solvent inks are good examples. 

Decreasing the volume o f  waste so lvent  generated also makes good sense 
since any damaging environmental e f f e c t s  o f  wastes are usual ly re la ted  t o  volume. 
In-house recyc l ing decreases one's l i a b i l i t y  by reducing the t ranspor tat ion o f  
hazardous wastes on the highways where accidents may occur. Heat recovery and 
inc inera t ion  decrease l i a b i l i t y  tremendously when compared t o  the po ten t ia l  
problems w i th  c lay l i n e r s  i n  secure l a n d f i l l s .  

The regulatory  Status o f  waste so lvent  i s  d i r e c t l y  l inked t o  the manner 
10 NCAC 1OF .0029 (a) (Section 261.6) o f  the  

(See discussion i n  

chosen f o r  handling the waste. 
N.C. Hazardous Waste Management Rules i s  espec ia l l y  designed t o  exempt ce r ta in  
wastes from RCRA when they a r e  being recycled o r  reused. 
Section I11 o f  t h i s  report.) 

When examining costs, YOU need t o  look a t  the costs of :  - 
1) v i r g i n  solvents; 

4 heat recovery and/or inc inerat ion;  and 
5 1 d i sposa l / so l i d i f i ca t i on  o f  waste solvents and s t i l l  bottoms. 

It should be noted t h a t  wh i l e  cash costs may appear lower f o r  a waste 

t ranspor tat ion o r  v i r g i n  and waste solvents t o  and from your plant;  
reclamation, in -p lan t  and out-of-plant; 

handling procedure such as land disposal versus recycl ing, the lower cost op- 
t i o n  may r e s u l t  i n  a greater f u t u r e  l i a b i l i t y .  
a most important factor.  

lowing facets t o  examine: 

Minimizing future l i a b i l i t y  i s  

The environmental impact o f  waste so lvent  handling procedures has the f o l -  

1) the heal th and wel l -being of p lan t  personnel; 
2 the heal th  and well-being o f  the comnunity today and i n  the future;  
3 the protect ion o f  the environment (animal and p lan t  l i f e ,  a i r  qua l i t y ,  

groundwater q u a l i t y  and surface water qua l i t y ) ;  and 
4) the conservation o f  na tura l  resources. 

1 
Based upon an examination o f  l i a b i l i t y ,  costs, regulations, and environ- 

mental impact, a hierarchy o f  handling procedure options has been formed as  
i l l u s t r a t e d  i n  the f i gu re  below. 

~~~ 



A 

Minimize Waste 
Generation 

Recycle In-Plant 

Recycle Out-of-Plant 

Burn as Fuel In-Plant 

Bum as Fuel Out-of-Plant 

A change i n  process t o  eliminate or minimize waste generation can reduce 
l i ab i l i t y ,  regulation and environmental impact. 
of-plant recycle) can reduce l iab i l i ty  and conserves natural resources when 
comparing recycling t o  other treatments such as incineration. Out-of-plant 
recycle and burning waste solvents as fuel conserve natural resources; recy- 
cling is closer t o  the apex due t o  the potential  for greater material reuse. 
Burning waste solvents as fuel , however, solves the l i a b i l i t y  problem since 
the waste i s  destroyed. 
recovery makes it a less environmentally attractive choice. 
f ication and landfilling are las t  due t o  the potential environmental impact as 
well as the loss of natural resources. 

options and presents case studies t o  i l lustrate  the options. 
of the "Change Process t o  Eliminate or Minimize Waste Generation," only a general 
discussion precedes the case studies of the f i rs t  op t ion .  

In-plant recycle (versus out -  

Incineration also destroys a waste solvent b u t  no heat 
Finally, solidi-  

The following section examines briefly the technology behind each of these 
Due to the nature 

A. Chanqe Process t o  Eliminate or Minimize Waste Generation 

A change i n  a manufacturing process t o  eliminate or minimize wast? produc- 
t i o n  i s  specific to t h a t  process. Very l i t t l e  can be said here except some 

g u i T i n e s - c a n  be offered: 

1. Conduct an audit o f  your waste solvent production, identifying 
quaniti t ies being produced a t  any given s i t e  i n  the plant or step 
i n  the process. 
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- 

2. 

3. 

4. 

Determine the process step a t  which the solvent becomes compo- 
s i t i o n a l l y  d i r t y  o r  contaminated w i th  another waste stream such 
as water. 

Examine your a l te rna t ives  such as equipment replacement (equip- 
ment replacement may increase process e f f i c iency  and y i e l d ) ,  
b e t t e r  housekeeping pract ices,  and segregation o f  waste streams 
as we l l  as t h e i r  costs. 

Examine present costs f o r  waste so lvent  treatment and/or disposal. 
Be sure t o  consider the cost  o f :  1) v i r g i n  solvent, 2) transpor- 
ta t ion,  3) treatment method, and, most importantly, 4) l i a b i l l t y .  

Good housekeeping pract ices inc lude the  proper l a b e l l i n g  o f  waste so l -  

Expenses due t o  human e r r o r  can be kept a t  

vents especia l ly  those going f o r  reclamation o r  heat recovery. 
need t o  be aware o f  the  value o f  the  waste solvent. The use o f  labels, such 
as the  one below, i s  suggested. 
a minimum. 

Employees 

I I 
t-7 SPENTMATERIAL I 

lGl This material will be recycled. 
I I Do not contaminate with dirt, 

rain or hazardous waste. Except 
' when filling, keep bungs tightly 

1-I fastened. If stored outside, 
I I  cover with a drum cover. 

ZERO WASTE SYSTEMS INC. IFTHI~  MATERIAL ISCOUTAMINATEO IN sucn A WAY ASTO BE 
2928 PaplusIra( 
Oakland. CA 84808 

NOH-RECYCUBLE, THERE WILL BE EXTUA CHARGES FOR 
WASTE DISPOSAL. BECARENLI 
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The following three books contain many references to  changes i n  pro- 
cesses that  eliminated the generation of wastes. 

1. Campbell, Monica E. and William M. Glenn, Profit from Pollution 
Prevention, Pollution Probe Foundation, Toronto, 1982. Available 
from Pollution Probe, 12 Madison Ave.. Toronto, Ontario, Canada 
MSR 2S1. 

2. Huisingh, Donald and Vicki Bailey, eds., Making Pollution Pre- 
vention Pax, Pergainon Press, New York, 1982. 

3. Royston, Michael G., Pollution Prevention Pays, Pergamon Press, 
Oxford, 1979. 

Rexham i n  Greensboro is the recipient of a Governor's Award of Excellence 
They achieved reduction i n  t he i r  hazardous waste solvent for Waste Management. 

streams through two methods: 

1) Use of water-based inks and 
2) Reclamation of spent alcohol/acetate solvent. 

Rexham uses a flexography process and prints on film, f o i l  and paper. After 
t r i a l s ,  i t  was determined that when p r i n t i n g  on paper, water i n k s  could be used 
instead of tradit ional alcohol/acetate-borne inks. Air emissions as well as haz- 
ardous waste production were reduced, 

found that  the clean-up process was about the same as for  alcohol/acetate i n k s .  

water i n k s  when p r i n t i n g  on films. Currently, a company has t o  sacr i f ice  r u n  
speed as well as gloss and quality. Since a customer i s  very specific about 
his needs, gloss can be a necessary quality i n  the final product and make water 
i n k s  impractical when p r i n t i n g  on film. 

need to be worked o u t  when using water i n k s  on film or fo i l .  However, Rexham 
believes that  these problems will be solved by the i n k  companies w i t h i n  three 
to  five years. 
thus  greatly reducing the use o f  solvents i n  their  plant. 

water inks for industry. 
plant, and pigments containing chromium (chrome yellow) and molybdenum (moly 
orange) are never incorporated i n t o  his inks. 
are screened t o  be non-hazardous. 

Wastewater i s  sent t o  a public wastewater treatment fac i l i ty .  

1 
i 

Though some operator retraining had to  
occur, Rexham eventually got excellent quality i n  their products. I t  was also 

I t  is important to  note that there are some problems to  be worked out w i t h  

Admittedly water i n k  i s  n o t  a universal panacea, and many technical problems 

A t  tha t  time Rexham plans t o  go to a total  water i n k  system, 

An i n k  supplier i n  North Carolina who wished t o  remain anonymus produces 
The supplier has purposely avoided solvent use i n  his 

As a result the p l a n t  generates no hazardous 
All materials, resins and  additives 

-waste. 

According to the i n k  supplier, water inks have been commonly used i n  the 
corrugated cardboard business f o r  the las t  20 years. 
been gained i n  several flexographic printing areas including: 

Recently successes have 
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1) The narrow web o r  roll  label industry where paper or film i s  6 to  
16 inches wide and production is  between 100 to 500 fee t  per minute. 
On non-porous film a clear resin primer i s  sometimes used t o  over- 
come the non-electrical bonding surfaces. (Non-electrical: no 
attractive forces exist.) 

2)  The wide web industry where paper i s  24 t o  60 inches wide and pro- 
duction i s  about 300 fee t  per minute. 
Fried Chicken and Kool-Aid boxes. 

f o i l ,  other nonporous substrates, and paper. 
evaporation or absorption. Nonporous substrates create a problem because t h e  
water evaporates slowly and a film on the outside layer of i n k  can form pre- 
vent ing the remaining water from evaporating, resulting i n  smudges and smears 
i n  a rapid p r i n t i n g  operation. Proper formulation of water inks and equipment 
modification can often eliminate many of the problems making water inks a viable 
a1 ternati ve. 

control i s  possible w i t h  water i n k s  over solvent i n k s  due to  the slower evapo- 
ration ra te  of water. Solvents evaporate so quickly that pigment concentrations 
a t  the i n k  station can change, producing variations i n  product color because of 
variations i n  viscosities. 

Before RCRA, 
waste mineral spirits from the clean-up process were recycled by Seaboard Chemi- 
cal. Rising costs for disposal, reclamation and virgin materials prompted the 
i n i t i a t i o n  of an in-plant program to use waste solvent. Wash solvent from each 
paint batch i s  collected i n  drums and p u t  aside. When a p a i n t  i s  t o  be mixed, 
"waste" solvent from that paint 's previous batch clean-up is used i n  the manu- 
facturing process. Desoto produced 25,000 gallons of waste mineral sp i r i t s  i n  
1981; i n  1982 they only produced 400 gallons. The same waste volume reduction 
technique is  being applied to  their  wastewater production from latex paints, the 
wastewater being stored i n  two 4500-gallon tanks. 

Products include Kentucky 

Research i s  being performed a t  various industries on pr int ing on aluminum 
Water i n k s  dry either by surface 

The water i n k  supplier s ta tes  that  a greater consistency i n  p r i n t i n g  quality 

Desoto i n  Greensboro i's a manufacturer of trade sales paints. 

B. Recycle In-Plant and Out-of-Plant: 1.  The Technoloqv 

Reclamation of solvents usually involves the process o f  dist i l lat ion.  Dis- 
t i l l a t ion  of a l i q u i d  mixture achieves separation of  components by virtue o f  the 
differences i n  component boiling points. 
l ighter,  low-boiling, more volat i le  component(s) vaporize, leaving the heavier, 
high-boiling component(s) i n  the s t i l l  po t  or reservoir. The vaporized compo- 
nent(s) are condensed and collected. 

i n  evaporation, water is driven of f  as steam which i s  lost  t o  the atmosphere. 
For solvent reclamation the necessary equipment for an evaporation process i n -  

By a p p l y i n q  heat t o  the mixture the 

______~ - 
Evaporation, A simple d is t i l l a t ion  technique i s  evaporation. T r a d i t i o n a l l y  

_> 
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cludes a heat source (steam, a heating c o i l  o r  furnace, o r  a heat ing element) 
and a p o t  such as a s ta in less  s tee l  vessel. To t h i s  set-up, add a cover on the 
pot  so as n o t  t o  lose the  vapor and a condenser t o  condense the  vapor f o r  the  
s implest  d i s t i l l a t i o n  un i t .  A d i s t i l l a t i o n  u n i t  o r  s t i l l  o f  t h i s  type i s  known 
as a p o t  s t i l l  and i s  shown i n  Figure 2A. 

Unless the feed components have la rge  d i f ferences i n  b o i l -  
i n g  points, a s ing le  vapor izat ion and condensation step w i l l  no t  be very e f fec -  
t i v e  i n  separat ing the components. To provide the desired separation, a number 
o f  successive vapor izat ion and condensation steps are o f t e n  used. 

are contacted countercurrent ly  by r e f l u x  (condensed vapor) i n  a t a l l ,  c y l i n d r i -  
ca l  colunn conta in ing t rays  o r  packing. A t yp ica l  d i s t i l l a t i o n - f r a c t i o n a t i o n  
requi res a s t i l l  po t  t o  heat the l i q u i d  mixture and a condenser t o  condense the 
vapor.as i s  shown i n  F igure 2B. 

Steam s t r i pp ing  i s  a special app l i ca t i on  o f  d i s t i l l a t i o n  
where e a t  i s  app ed d i r e c t l y  to a mixture by i n j e c t i n g  steam i n t o  the pot. 
V o l a t i l e  components and steam are dr iven off and condensed leav ing  o i l y  sludges 
a t  t he  bottom. This technique i s  used by some commercial recyc lers  f o r  removal 
o f  red idua l  ch lo r ina ted  solvents from an o i l y ,  sludgy s t i l l  bottom, r i c h  i n  BTU’s. 
Reducing t h e  ch lo r ide  l e v e l  i n  the  sludge t o  2% allows a recyc le r  t o  send the  
s t i l l  bottom t o  a heat recoverer o r  incinerator.  

* S t i l l  Botboms. A f t e r  v o l a t i l e  f rac t ions  have been vaporized and usefu l  
heavier f r a c t i o n s  removed, the  residue i n  the s t i l l  pot  can represent a d is -  
posal problem. S t i l l  bottom may contain heavy organics, tars,  and sludges, some 
o f  which may be tox ic .  Presently, North Carolina s t i l l  bottoms are being 1) s o l i -  
d i f i e d  and buried, 2) burned as fue l ,  o r  3) inc inerated w i t h  no heat recovery. 

In-House Recycling. To design a solvent recovery system which i d e a l l y  f i t s  
your  needs, LUWA C orporat ion,  a manufacturer o f  evaporators, i d e n t i f i e s  several 
fac to rs  which must be taken i n t o  account. 

Fract ionat ion.  

The l i q u i d  feed i s  heated t o  d r ive  o f f  the more v o l a t i l e  components which 

Steam S t r i  i n  

i ’ 

1) Quan t i t y  o f  feed material.  An accurate knowledge of the  quant i t y  o f  
waste so lvent  produced by your manufacturing process i s  needed t o  
determine the  recovery system capacity. 
be he lp fu l  when deciding whether t o  purchase a continuous f low or 
batch recovery system. I n  e i t he r  case, downtime f o r  maintenance must 
be considered. 

2)  Feed composition. 
mater ia ls  i n  your waste stream. 

3) Physical propert ies.  
v i scos i t i es  o f  the waste solvents. 

4 )  Preferred mater ia ls  o f  construction (based on corrosive proper t ies 
o f  the waste solvent) .  

This in format ion can a lso  

The recovery u n i t  must be equipped t o  handle the 

Recovery w i l l  be affected by b o i l i n g  points  and 
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5) P lant  layout.  Select the s i t e  which makes the  most sense. 

6) Avai lab le u t i l i t i e s .  

7) Required recovery. 

Consider the ava i lab le  steam sources, cool ing 
water temperature and e l e c t r i c a l  character is t ics .  

Determine what composition and p u r i t y  o f  the  
recovered solvent i s  necessary t o  make i t  usefu l  f o r  your needs. 

B. Recycle, In-Plant  and Out-of-Plant: 2. Case Studies 

Equipment f o r  In-House Recycl ing 

Zerpa Indus t r ies  in  Ca l i fo rn ia  cur ren t ly  manufactures Recyclene, a po t  
s t i l l  type solvent  recovery system which i s  d i s t r i bu ted  i n  North Carol ina by 
Act ivat ion.  IN.* o f  Char lo t te  and Baron-Blakeslee*. The most i n t e r e s t i n g  
fea ture  o f  Recyclene i s  the  chemical and heat res i s tan t  bag which keeps the  
b o i l e r  c lean and captures the s t i l l  bottoms. Recyclene u n i t s  are ava i l ab le  
i n  capac i t ies  ranging from 20 gal/day t o  100 gal/hr. Some u n i t s  are a v a i l -  
a b l e  with an automatic loading feature. A l l  u n i t s  have an automatic shut- 
o f f  feature, which comes i n t o  operation when the residue bag i s  f u l l .  

Costs range f r o m  $5000 t o  $161000 inc lud ing i n s t a l l a t i o n .  Leases and 
ren ta l s  a re  ava i l ab le  w i t h  the opt ion t o  purchase the equipment. The smal lest  
u n i t  rents f o r  $120/mo. 

occurs through the  column wa l l  instead o f  through the bottom o f  a pot. 
c o l u m  i s  enclosed w i t h i n  a heating jacket. Product enters a t  the top o f  the 
column and moves downward by gravity. 
over the ins ide  surface o f  the evaporator enhancing a constant heat t r a n s f e r  
and min imiz ing l o c a l  overheating and fou l i ng  (residue bui ld-up).  Vapors are 
captured a t  the  top  o f  the  column and are condensed; residues e x i t  a t  the  bot-  
tom o f  t he  un i t .  LUWA evaporators are avai lab le i n  sizes ranging up from 10 
gal lons per hour. Environmental Recycling, a commercial so lvent  recyc le r  i n  
Durham, and Safety-Kleen Solvent Recycle Center i n  Lexington, South Carolina, 
both operate LUWA t h i n - f i l m  evaporator. 

Baron-Blakeslee* i s  a suppl ier  of solvents and recovery equipment. For 
t h e i r  customers they w i l l  p ick  up waste solvents and t ranspor t  them t o  t h e i r  S. 
Keamy, New Jersey, f a c i l i t y  f o r  reclamation, but  they a lso s e l l  a va r ie t y  o f  
both standard and custom-engineered s t i l l s  ranging i n  d i s t i l l a t e  output f r o m  10 
gal lons t o  500 gal lons per hour. 
pending on design and opt ional  equipment. 
cover solvents from airstreams o r  exhausts are a l s o  ava i lab le  f r o m  Baron-Blakeslee. 

j 
I 

LUWA Corporation* manufactures an evaporator i n  which the  heat t r a n s f e r  
The 

Rotor blades d i s t r i b u t e  the  l i q u i d  evenly 

Pr ice ranges are from $4000 t o  $20,000 de- 
Carbon adsorption systems which re-  

*See l i s t i n g  i n  Appendix C. 
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In-Plant Solvent Recycler 

To handle their  waste solvents (alcohol/acetate mixture), Rexham of 
Greensboro purchased a s t i l l  from Cardinal Manufacturing a t  a cost between 
$15,000 and $16,000. 
company was generating 300 drums per year [of wastes]. After complete i m -  
plementation of the project, waste generation was reduced t o  10 drums per 
month or 120 drums annually, a 60% waste reduction . . . [The payback of the] 
i n i t i a l  $16,000 investment has been . . . less than  a year and subsequent 
savings [amaunt to] $2000 per month."* The reclaimed alcohol/acetate mix- 
ture is  reblended w i t h  v i r g i n  materials to provide the required composition 
for new i n k  batches as  well as for  cleanup purposes. 

Currently, an EPA-qualified transporter and reclaimer i s  h a n d l i n g  Rex- 
ham's s t i l l  bottoms by removing and recycling any remaining solvent a t  a cost 
of approximately $70 per drum. 

" A t  the time the system was placed into operation the 

Comnercial Solvent Recyclers 

For the waste solvent generator who chooses t o  u t i l i ze  out-of-plant 
recovery services, importance i s  placed on the choice of a recycler aue to  
generator "cradle-to-grave" l iabi l i ty .  A large, conservative corporation 
i n  North Carolina uses the following c r i t e r i a  t o  evaluate the practices of 
each potential recycler: 

1. 
2. 
3. 
4. 
5. 
6. 
7. 
8. 
9. 

10. 
11. 
12. 
13. 

solvents which are recovered 
lab testing f ac i l i t i e s  and procedures 
quality control 
available trucks and the transportation of waste solvents 
s ta te  regulatory agency's comment abou t  the fac i l i ty  i n  question 
fate of s t i l l  bottoms 
fate  of drums 
insurance on operations i n  question 
the geology and groundwater of the i m d i a t e  and surrounding 
areas t o  the fac i l i ty  
emergency preparedness for f i r e s  and s p i l l s  
permits he ld  by the recovery operation 
proximity and type of neighbor 
ground wells, industrial and private, i n  the vicinity o f  the plant. 

Investigating any waste treater or disposer you are considering makes good 
sense since the ultimate l iab i l i ty  always remains w i t h  the generator of the 
waste. 

Alternate Energy Resources** ( A E R )  operates a live-steam dis t i l la t ion sol- 
vent recovery systeni i n  Augusta, Georqia. Steam i s  injected i n t o  the wastT sol-  
vent, vapo_riziny the solvents and  leaving behind the o i l s  and  solids. The dis- 
t i l l a t ion  u n i t  was purchased from DCI Corporation i n  Indianapolis, I n d i a n a .  
recovers ester,  fluorocarbons, ketones, aliphatic hydrocarbons, aromatic hydro- 
carbons, and chlorinated hydrocarbons. 

AER 

Usually the reclaimed solvents are re- 

*From the nomination for Governor's Award of Exce'llence for Outstandinq Achieve- 
ment I n  Waste Management, 1982. 

*See l i s t ing  i n  Appendix D. 
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turned t o  the qenerator of the waste solvent, b u t  AER will find outlets for  
certain reclaimed solvents when the original owner cannot recycle them. AER 
is equipped t o  p ick  up drums; b u l k  waste solvents must be delivered by the 
customer. Though no minimum quantity of waste solvent was designated, AER 
commonly reclaims no less than 4 drums. 

since the l ive steam dis t i l l a t ion  process leaves too much water i n  the resi- 
due t o  make i t  a good fuel. 
toms a t  Caldwell Systems** as an alternative. 

permit application has been f i led ,  and  they expect t o  become fully permitted. 

o i l  i s  heated t o  drive off l i q u i d  contaminants and then f i l tered t o  remve 
s o l i d  contaminants. Reclaimed o i l  is sold for i t s  BTU value t o  industries 
such as asphalt producers. 

S t i l l  bottoms are sent t o  Chemical Waste Management* i n  Emelle, Alabama, 

AER is considering incineration of the s t i l l  bot-  

AER is under interim status  w i t h  the State of Georgia. Their Par t  B 

An additional service provided by AER i s  waste oil  reclamation. Waste 

Environmental Recycling* i n  Durham operates a LUWA thin-film evaporator 
for the reclamation of chlorinated and fluorinated solvents, ketones, alcohols 
and lacquer thinners. 
performed on a potential customer's waste solvent t o  determine composition and 
physical characteristics. I f  the generator wants the reclaimed solvent re- 
tu ined ,  Environmental  Recycling returns a solvent sample from a bench d is t i l -  

owner are resold by Environmental Recycling. Waste solvents which cannot be 
reclaimed are sent t o  Oldover t o  be burned or to  South Carolina t o  be buried. 

Waste solvents t o  be shipped t o  Environmental Recycling should be trans- 
ported i n  properly labeled 55-gallon drums or by t a n k  truck and should  be 
manifested.*** As l i t t l e  as one drum i s  accepted for reclamation. 

S t i l l  bottoms are sent t o  Oldover** t o  be utilized as fuel unless the 
bottoms are contaminated w i t h  chlorine. 
being designed which will remove chlorine from otherwise BTU-rich bottoms. 
Bottoms which cannot be burned are sent t o  South Carolina t o  be buried. 

Reclamation fees are charged according t o  percent solvent, solid, and 
water content as well as cost for  s t i l l  bottom disposal. 

One problem which presents i t s e l f  continuously i s  the improper labelling 
of drums. 
and maintenance problems for the thin-film evaporator. 

Lab tests on-site or a t  a commercial-laboratory are 

l a t i o n  u n i t  t o  the generator who OK's the quality of the reclaimed solvent. 
Accepted waste solvents which a re  reclaimed and not returned t o  the original 

) 
i 

Presently, a steam stripping u n i t  i s  

Improperly identified solvents cause delays and can create recovery 

*See l is t ing i n  Appendix D. 
**See l is t ing i n  Appendix E. 

***A small generator does n o t  have to  manifest his hazardous waste. 
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The Prillaman Company* i n  Martinsville, V i rg in i a  is a manufacturer of 
furntture finishes and coatings. In 1946 the company began t o  commercially 
recycle waste solvents using thin-film dis t i l la t ion.  A t  present the major 
solvents which Prillaman recycles are lacquer thinner removing l i q u i d  waste, 
furniture plant wastes, perchloroethylene, 1.1 ,1-trichloroethane, methylene 
chloride, and tipsolve (a fiberglass industry solvent). After recovery, 
Prillaman tests the product on a gas chromatograph to  determine composition 
and purity. Prillaman will reclaim solvents from non-furniture finish COS- 
toars. 
Determination o f  pH, percent of solids and composition are made a t  Prillaman's 
to  see if the waste stream is compatible with Prillaman's process. If  the 
waste solvent is accepted for  recovery, subsequent detailed testing is n o t  
necessary as long as the waste stream remains w i t h i n  a certain compositional 
range. 

still  bottoms. Prior to  the incineration of s t i l l  bottoms from halogenated 
solvent recovery, a secondary process, steam s t r i p p i n g ,  is u t i l i z e d  to  keep 
the chlorine level under 2%. 

drums are used for waste solvent storage and are  provided by Prillaman. Drums 
are painted p ink  to ensure identification as  well as to  point out the value of 
the drum contents t o  those people working w i t h  the drums. 

and operates a 90-foot fractionation-distillation column w i t h  26 trays. A pot 
s t i l l  is also operated. New customers must send a representatlve sample which 
is tested on-site for composition, pH, specific gravity and percent solvent. 
Solvents accepted for  recovery may be delivered i n  t a n k  trucks or drums. Trans- 
portation services are available. 

product t o  other businesses or distributors. As l i t t l e  as one drum i s  accepted 
for recovery b u t  Seaboard needs a minimum of twenty drums of  l ike waste t o  
operate the dis t i l la t ion column. 

7 

In i t i a l ly ,  a detailed analysis of the waste solvent is required. 

Prillanm util izes Oldover or Mitchell System fo r  the combustion of 

P r i l l aman  will pick up waste solvents from customers. D.O.T. 55-gallon 

Seaboard Chemical* i n  Jamestown is a comnercial recycler of solvents 
' 1 

Reclamation can be performed on a to l l  basis or Seaboard will se l l  the 

Seaboard's fee structure i s  as follows: 

1) 

2) 
3) 
4)  

$.60 - 6.80 per gallon for returned non-halogenated d is t i l l a te ,  no 
fractionation o r  dehydration. 
75% - 80% of v i rg in  price for halogenated d is t i l l a te .  
$.45 - 8.50 per pound for recovered v i r g i n  spec fluorocarbons. 
$1.50 - $3.00 per mile for 74 drums o r  5,000 gallons or less o f  
hazardous waste or recovered product transportation. 

~ -+ti-otilrg i n  Appendix D. 
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S t i l l  bottoms a r e  l i q u i d  o r  semi-liquid and are sent t o  Oldover t o  be 
burned as fuel. Methanol, which i s  economically unfeasible t o  recover, i s  
a t  times mixed w i t h  s t i l l  bottoms t o  l iquify them and t o  provide BTU value. 
Oldover charges $.30/gallon t o  b u r n  the s t i l l  bottoms. 

Generator Using Out-of-Plant Recycler 

Almay Cosmetics i n  Apex, North Carolina received the Governor’s Award 
of Excellence for Outstanding Achievement i n  Waste Management. Almay makes 
hypoallergenic cosmetics and must be very careful w i t h  quality control. There- 
Pore, only virgin acetone can be used i n  the cleaning of their  nail enamel dis- 
pensing equipment. After cleaning the nozzte heads, the waste i s  80-90 Dercent 
acetone. By sending their  waste acetone to Seaboard Chemical, Almay figures 
t h a t  $72,000 i s  saved annually due t o  reprocessing rather t h a n  t ranspor t ing  
the waste t o  a landfill.  The reclaimed solvent i s  sold by Seaboard Chemical 
t o  customers w i t h  less stringent purity requirements. Almay formerly used 
another recycler b u t  found t h a t  their waste solvents were getting contami- 
nated w i t h  water. Since the water could not be coming from their  plant, they 
gathered that the recycler was a l lowing  the drums t o  s i t  outside for a period 
of time prior to reclamation and ra in  water was entering the drums. 

To clean the nozzle heads, Almay uses ultrasonic degreasers which use 

Isopropyl alcohol i s  used t o  clean 
very l i t t l e  acetone. 
any contamination w i t h  d i r t  and water. 
and sanitize the equipment. 
propyl alcohol i s  generated. The waste isopropyl aldohol i s  picked up by 

American Colors i n  Charlotte produces coatings for fiberglass. 

The employees keep the waste acetone separate and  avoid 

I t  is estimated that  200 gal/month of waste iso- 

Oldover t o  be used as a fuel i n  Oldover’s light-weight aggregate p l a n t .  j 

Gelcoats 
have a polyester resin base and are used t o  protect and decorate fiberglass 
products such as boats and shower s t a l l s .  Acetone i s  the clean-up solvent 
and, when spent, i s  sent to  Seaboard Chemical i n  Jamestown for reclamation. 
American Colors buys back the clean acetone, usually getting a 70% recovery 
of the or iginal  acetone. The waste acetone is sent o u t  a t  the rate o f  35-60 
drums per month.  The waste acetone analysis i s  as follows: 

.?A Styrene 

.5% MEK 
1.0% H20 

97.0% Acetone 

Cost of recycling acetone is as  follows: 

$1 ;00/gal for reclamation services 
$15.00/drum reconditioning fee 

o r  
$.26/lb recycled acetone 

versus 
$.31-. 33/1 b virgin acetone 
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American Colors o f fe red  the fo l lowing suggestions: 

1. Decrease clean-up a c t i v i t y  by production scheduling. 
2. Make changes i n  personnel t r a i n i n g  t o  enhance proper hazardous 

waste management. 
3. Keep a close eye on operations. 

L i l l y  i n  High Po in t  manufactures coatings f o r  the f u r n i t u r e  indus t ry  i n -  
c lud ing  lacquers, pa ints  and stains. Coatings cons is t  o f  three bas ic  const i -  
t uen t s  : 

pigment, e i t he r  organic o r  inorganic, 
r e s i n  which acts as a binder, and 

3) a vehicle, such as a solvent, which usua l ly  evaporates. 

Solvents u t i l i z e d  include ketones, esters, a l i p h a t i c  and aromatic hydro- 
carbons. Waste solvents are generated by L i l l y  i n  the equipment c leaning pro- 
cess and i n  the re jec t i on  o f  off-spec products. I n  addi t ion,  customers re tu rn  
d i r ty  products t o  L i l l y  f o r  recycl ing. Waste solvents are stored i n  three 5000 
ga l l on  aboveground tanks and are segregated by h igh and low b o i l i n g  points. 
Wastes w i t h  l o w  b o i l i n g  points  are recycled a t  Seaboard Chemical. Seaboard 
p i cks  up the waste solvents from L i l l y  and L i l T y  p icks up reclaimed solvents 
from Seaboard. Wastes w i th  a high b o i l i n g  point, and a lso higher BTU value, 
a r e  sent t o  Oldover f o r  inc inera t ion  since no useable product can be reclaimed. 
L i l l y  charges a handling fee t o  i t s  customers f o r  these services. 

\ 

,) Suppl iers That Handle Customer’s Waste Solvents 

Ashland Chemical Company* operates an i n d u s t r i a l  chemicals and solvents 
d i v i s i o n  which has almost seventy d i s t r i b u t i o n  centers around the  United States, 
th ree  o f  which are i n  North Carolina (Charlotte, Greensboro, and Raleigh). Sol- 
vents account f o r  75% o f  t h e i r  business. 

I n  add i t i on  t o  supplying v i r g i n  solvents, Ashland picks up waste solvents 
and de l i vers  them t o  Seaboard Chemical i n  Jamestown. Seaboard t e s t s  the waste 
so lvent  and make the decision as t o  whether i t  can be reclaimed o r  must be other- 
wise disposed. Reclamation takes place a t  Seaboard, whereas disposal i s  a t  Chem- 
i c a l  Waste Management i n  Emelle, Alabama. 

t r i a l  process does n o t  require v i r g i n  materials. A t y p i c a l  acceptor o f  reclaimed 
goods i s  the coatings industry. 

customers when manifest ing and container iz ing t h e i r  waste solvents. 

Reclaimed solvents are red i s t r i bu ted  by Ashland t o  customers whose indus- 

U s u a l l y  waste solvents are picked up i n  drums. Ashland provides a i d  t o  

*See l i s t i n g  i n  Appendix B. 
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Van, Waters, and Rogers* s e l l s  v i r g i n  solvent and picks UP Was ? Solvent- 
A customer's waste sample is sent t o  a lab and reclamation Or disPos I is 
decided, depending on lab results. Reclaimed Solvents are rf?sold a t  
ra te  to those industries w i t h  lower purity requirements. 

Detrex Chemical* i n  Charlotte supplies chlorinated and fluorinated sol- 
vents to industry primarily for degreasing purposes. They also sell equip- 
ment  for vapor degreasing, vapor recovery and solvent dist i l lat ion.  

Spent trichloroethylene and 1.1,l-trichloroethane are recovered a t  the 
Detrex s i t e  i n  o t  st i l ls .  As an example, v i r g i n  trichloroethylene costs 
27dl lb  or $3.24?ga11on. betrex will buy back the waste trichloroethylene 
(80-90% solvent content) and credi t  the customer w i t h  15Q/lb for solvent 
content. The recovered solvents a re  sold t o  customers, demand for  recovered 
solvents being greater than the availabil i ty.  Very l i t t l e  discount i s  given 
on reclaimed solvents since reclaimed solvents have the same specs as v i rg in  
solvents. Recovered trichloroethylene may cost 26$/1b. Transportation is 
included i n  a l l  prices. Waste solvents should be stored i n  55-gallon drums. 
Detrex will handle the disposal of waste solvents i f  they prove non-recoverable. 
Restabilizers and inhibitors a re  available to customers who have in-house 
recycling units. 

C. Heat Recovery and Incineration: 1. The Technology** 

Heat recovery and incineration are  used to  reduce the volume or  toxicity 
of organic wastes by exposing them t o  h i g h  temperatures, and i n  heat recovery, 
the wastes' energy value i s  recovered. When organic chemical wastes are sub- 
jected t o  temperatures from N O O F  t o  3O0O0F, they break down into simpler and 
less toxic  forms. The wastes are  heated w i t h  oxygen present, and combustion 
occurs. The main products from complete combustion include water, carbon di- 
oxide, ash and certain acids and oxides depending upon the waste i n  question. 

t o  North Carolina waste solvents are  
Comnon heat recovery and incineration techniques (See Table 4) applied 

o Single-Chamber L i q u i d  Systems 
o Rotary Kilns 
o Cement Kilns 
o Coincineration 

*See l ist ing in  Appendix B. 
**Excerpted from the California Study, "Alternatives t o  the Land Disposal o f  

Hazardous Wastes." 
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TABLE 4. INCINERATIQN TECHNOLOGIES 

TYPE PROCESS PRINCIPLE 
COMBUSTION 

APPLICATION TEMPERATURE RESIDENCE TIME 

Cement Ki lns Waste i s  co- f i red  i n  a L iqu id  organic wastes 260O0-300O0F Up t o  10 seconds 
f o r  gases; up t o  
hours f o r  l i q u i d s  

k i l n  w i th  const i tuents 
of cement dur ing the 
manufacture o f  cement. 

m i  xed w i th  refuse/sl udge energy values. o f  i nc lne ra t i on  o f  b o i l e r  
to improve cowbustion 
character is t ics .  Not a 
unique technology. 

Coinci ne ra t i  on Hazardous wastes are Wastes which have low Depends on type Depends on type 

Rotary K i lns  Waste i s  burned i n  a Any c o h u s t i b l e  1500"-3000"F Seconds f o r  gases 
ro ta t i on ,  re fac tory  l i n e d  
cyl inder.  and so l ids.  

h igh pressure a i r  o r  steam which can be pumped. 
and burned i n  suspension. 

so l id ,  l i q u i d ,  or gas t o  hours f o r  l i q u i d s  

Single Chamber/ Wastes are atomized with Liquids and s l u r r i e s  1300°-30000F .1 t o  1 second 
L i q u i d  I n j e c t i o n  



Sinqle-Chamber Liquid Injection Srstems 

A liquid injection incineration system consists o f  one o r  two refractory- 
lined combustion chambers and a series of atomizing nozzles. I t  i s  capable of 
b u r n i n g  vir tual ly  any combustible waste which can be pumped. Wastes t o  be burned 
are  usually blended i n  mixing tanks prior to  atomization t o  improve either their  
pumpability or combustability, and then are atomized and burned i n  suspension. 
The incinerator capacity will vary depending upon the energy value of the waste. 
Typical combustion chamber residence time and temperature ranges are  0.5 to 2 
seconds and 1300'F t o  3000°F, respectively. 

including phenols, PCB's, s t i l l  and reactor bottoms, sblvents ,  polymer wastes, 
herbicides, and p e s t i c i d e s x e y  are not recommended-ning heavy metals, 
high-misture content wastes, or materials w i t h  h i g h ,  inorganic content. 

Rotar Kilns A rotary k i l n  incinerator is a large cylinder (the larger 
ones *) are lined w i t h  firebricks and mounted w i t h  i ts axis  a t  a s l i g h t  
slope from horizontal. Solid, l i q u i d ,  and gaseous wastes a r e  injected into the 
k i l n  a t  the higher end and are passed through the combustion zone as the k i l n  
rotates. The rotation creates turbulence and improves combustion. Ash is re- 
moved continuously from the lower end of the k i l n ,  and gaseous combustion pro- 
ducts pass through an afterburner chamber. 
from seconds fo r  gases to  hours for sol ids ,  and combustion temperatures range 
up  to 3000'F. 
prior t o  exit ing the stack. Rotary kilns vary i n  size from u n i t s  which can con- 
bust a t o n  of waste per hour t o  units which can c o d u s t  eight tons of waste per 
hour. 

L iqu id  injection incinerators have been used to destroy a variety of wastes 

Residence times fo r  wastes range 

Combustion gases from the k i l n  pass through scrubbing devices 

Some rotary kilns are equipped w i t h  boilers t o  reclaim h e a t  energy. 

Rotary k i l n s  have been used t o  combust a wide variety of hazardous waste 
including PCB's i n  waste capacitors, obsolete munitions, obsolete chemical war- 
fare agents, polyvinyl chloride wastes, waste paint and solvents, and bottoms 
from solvent reclamation operations. 
metal sludges, inorganic sa l t s ,  andother wastes w i t h  high,  inorganic content. 

is exposing limestone and several additives t o  temperatures above 2 6 0 O O F  i n  a 
large rotary k i l n  fueled w i t h  a fossil fuel. The end product of th i s  process 
i s  a solid material called "clinker." Ground-up clinker i s  the major consti- 
tuent of cement. Since the combustion conditions i n  cement production are much 
more severe than those present i n  many waste tncinerators, cement kilns may be 
applicable for incinerating chlorinated wastes since the hydrochloric acid pro- 
duced serves to  neutralize the clinker production process which i s  normally 
alkaline. 

Rotary kilns are  not recomndedfo;r7ii;avy 

Cement Kilns. An integral par t  of the process for  manufacturing cement 

I n  t e s t  burns carried o u t  i n  Canada,  Sweden a n d  the United States, i t  has 
been determined t h a t  hard-to-burn wastes such as PCB's can be siJccessfully com- 
busted i n  cement kilns. Less hazardous chemicals such as waste solvents a n d  
s t i l l  bottoms from solvent reclamation operations are  already being purchased 
by cement companies and burned on a continuous basis i n  cement kilns. 
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The advantages of using cement kilns are t h a t ,  i n  addition t o  the wastes 
being destroyed, the energy value of the waste i s  reclaimed, the capacity of 
the cement industry t o  consume chemical wastes i s  quite large, and cement plants 
are already located near many waste-generating sources. The disadvantages are 
that  burn ing  chlorinated wastes i n  cement kilns appears t o  increase the pro- 
duction of particulates, requiring more extensive a i r  pollution control devices. 
U t i l i z i n g  wastes as fuel i n  plants not used t o  handling wastes will require an 
upgrading of the fac i l i t i es .  

-> 

.. 

Coi nci nerati on 

The term "coincineration" describes the use of combustible wastes as su 
lemental fuels i n  boilers designed for  and operated primarily on a fossil  *. 

i s  a result of coincineration, the energy value of the waste is used t o  produce 
steam, and the original form of the waste i s  destroyed through combustion. Rather 
thanrequiring a unique technology, this incineration process can be carried out 
i n  any boi le r  where feed combustion parameters make i t  possible. 

C. 

Comnercial Heat Recovery 

text i le  specialty chemicals since 1964. 

6sa9T-6 x a t  on ivision. Presently, ABCO services the East Coast area of the United 
States. Sales are  generated from direct  sales efforts,  recommendations from 
satisfied customers and pleased regulatory agencies i n  South Carolina. 

Accepted wastes include organic l i qu ids ,  aqueous and non-aqueous mixtures, 
emulsions and suspensions, organic residues and sludges t h a t  are pumpable o r  
capable of being made pumpable. 
ABCO's compartmentalized tank trucks, the customer's t a n k  truck, a common carr ier  
o r  rai1ca.r. 

Samples of each waste a re  thoroughly tested i n  ABCO's laboratory which i s  
equipped w i t h  a Parr S o h  Calorimeter, an Instrumental Laboratories atomic ab- 
sorption spectrophotometer, a microprocessor ionanalyzer, a gas / l iqu id  chroma- 
tographer and an infrared spectrophotometer. Immiscible layers in a waste will 
be tested separately. 

blending and mixing occur before wastes are pumped t o  the incinerator. 
genated wastes are neutralized w i t h  lime t o  prevent corrosion o f  the system. 

ABCO Industries* i n  Roebuck, South Carolina, has been a manufacturer of 
In 1977 ABCO buil t  a l i  u id  i n  ection 

incin rator system w i t h  waste heat recovery boilers and s ta r te  $r;7i'Lr1 t e T erma 

The wastes must be transported i n  bulk using 

An accepted waste proceeds t o  the 600,000 g a l l o n  capacity t a n k  farm where 
Halo- 

-wastes-have a m i n i m u m  of  8000 t o  9000 B T U ' s  per pound. 

The l i q u i d  injection incinerator operates a t  2200°F with a residence time 
of 5 to  6 seconds. A baghouse f i l t e r  and acid fume scrubber clean and neutralize 
the gases. Waste heat boilers generate steam for the chemical p l a n t  a t  ABCO. 

3 
*See l is t ing i n  Appendix E. 
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In i t ia l ly ,  the incinerator i s  heated by b u r n i n g  natural gas; once h o t ,  
no natural gas i s  needed. The incineration system has the capacity t o  ther- 
mally oxidize 180,000 pounds per 24 hour period. 

which remves a l l  l i ab i l i t y  from the generator. ABCO delivers the ash to  a 
secure landfil l  for hazardous wastes. 

There is  a m i n i m u m  fee of $400 for ABCO's incineration services. T h i s  
minimum does n o t  include transport o f  a customer's waste t o  ABCO. 

An additional service available on a t o l l  basis only is ABCO's solvent 
recovery service. Customers can specify their  requirements as t o  the purity 
and composition of a reclaimed solvent. The decision to reclaim or incinerate 
a waste solvent i s  always made by the customer instead of ABCO. 

The Sol i te  Corporation i n  Richmond, Virginia and Aquadale, North Carolina 
produces a l igh t -weight  aggregate from shale rock which is expanded i n  a high-  
temperature (2700°F) rotar kiln. Waste solvents from industrial sources a re  
uti l ized as supplementa + fue t e main fuel source being powdered coal. 

Corporation, a subsidiary of Solite. Oldover transports waste solvent i n  bu lk ,  
arriving a t  a customer's w i t h  a tank equipped w i t h  drum-pumping o r  tank-pumping 
capabilities. A customer may transport his waste, i f  desired. 

Ash from the incineration process becomes the responsibility of ABCO, 

- 

Arrangements for  waste solvent testing and pick-up are  made through Oldover 

I ) 
I The following c r i t e r i a  give an idea of the type of waste accepted as a 

Solite fuel: 

1. 90,000 BTU/gallon or greater 
2. Less than 2% chlorine content 
3. 
4. 

i s  a possibility. A customer w i t h  a waste solvent which has a BTU value/gallon 
of 90,000 o r  greater pays l i t t l e  o r  no dlsposal costs. 

liminary lab testing, the load is pumped into one of two receiving tanks. 
f inal  lab approval, the batch is pumped i n t o  a 20,000 gallon blended fuel tank. 
From here i t  is  fed directly i n t o  the coal-fired furnace and a l l  the combustion 
gases pass directly t h r o u g h  the rotary k i l n .  The exhaust gases are scrubbed."* 

Since Solite i s  recovering the heat value of waste solvents, their  opera- 
t i o n  i s  exerpt from RCFIA. However, a RCRA manifest is  required even i f  a .daste 

- i s  n o t  considered hazardous. Solite urges t h a t  a l l  customers be knowledgeable 
as t o  the generation source of a waste solvent stream as well as know the exact 
composition of a waste solvent since EPA requires a waste profile analysis sheet. 

*From Paul Cowgill's (Industrial Extension Service, NCSU) personal v i s i t  t o  

Maximum o f  15% suspended solids 
Only trace amounts of heavy metals. 

For a waste w i t h  less  t h a n  90,000 BTWgallon or over 2% chlorine blending 

Typically, "truckloads of solvent arrive a t  the t a n k  farm, and af te r  pre- 
After 

1 Sol i te ' s  Aquadale, N.C. plant. 
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the two second residence t i m e  exceeds the regu la to ry  requirements. The in -  
c inerator  has a t o t a l  capacity o f  120 m i l l i o n  BTU's/hr and up t o  50,000 gal- 
lons of waste can be fed  i n  and inc inera ted  every day. 

Generators Who Use Heat Recoverers 

month o f  isopropyl  alcohol t o  c lean and s a n i t i z e  the equipment. 
alcohol i s  picked up by Oldover Corporation (So l i t e )  t o  be used as a f u e l  
i n  a l ight -weight  aggregate p lant .  
o f -  P1 ant S o l  vent Recyclers. 

b o i l i n g  points. 
solvent recycler;  wastes w i t h  h igh  b o i l i n g  po in ts  and also higher BTU values 
are sent t o  Oldaver f o r  i nc ine ra t i on  s ince no useable oroduct can be reclaimed. 

Almay i n  Apex manufacturers hypoal lergenic cosmetics and uses 200 gal /  
The waste 

For o the r  informat ion on Almay see 

L i l l y  o f  High Po in t  separates t h e i r  wastes according t o  high and low 
Wastes with low b o i l i n g  po in ts  are reclaimed by a comnercial 

For mare informat ion on L i l l y  see their  case study under Out-of-Plant Solvent 
Recyclers. 

Generators Who Use Inc inera tors  

I n t e r c r a f t  i n  S t a t e s v i l l e  makes one and a h a l f  m i l l i o n  frames per year 
from metal and wood. They generate a spray booth waste from applying pa in t  o r  
lacquer t o  the  frames, which i s  a common waste produced by the fu rn i tu re  and 
metr?ing f i n i s h i n g  industry.  A t  present, I n t e r c r a f t  i s  sending the waste t o  
Caldwell Systems f o r  inc inerat ion.  Waste is stored i n  55 gal lon drums and 
I n t e r c r a f t  generates approximately 2200-2500 pounds per month, depending on 
production. 

D. Stabilization/Solidification: 1. The Technologl* 

Chemical s tab i  1 i r a t i o n / s o l  i d i  f i  c a t i  on describes several techniques which 
s t a b i l i z e  l i q u i d  wastes i n t o  a s o l i d  w i t h  h igh  s t ruc tu ra l  i n teg r i t y .  S tab i l i zed  
or  s o l i d i f i e d  wastes are much less  l i k e l y  t o  leach out of a land disposal s i t e  
than are untreated wastes--even though the physical  and chemical charac ter is t i cs  
o f  the const i tuents o f  the waste my not  be changed by the process. 
zat ion usual ly  involves the add i t i on  o f  mater ia ls  tha t  ensure tha t  the hazardous 
const i tuents are maintained i n  t h e i r  l e a s t  so lub le form. 

The stabilization/solidification process cur ren t ly  used f o r  North Carolina 
s t i l l  bottoms going t o  Chemical Waste Management i n  Emelle, Alabama i s  a pozzo- 
l a n i c  process. The wastes are mixed w i th  cement k i l n  dust which i s  a f ine  grained 
s i l i c i o u s  (pozzolanic) mater ia l  and water t o  produce a concrete-l ike so l id .  
a t  Pinewood, South Carolina, s o l i d i f i e s  s t i l l  bottoms wi th  Fu l l e r ' s  ear th  which 

b l a s t  furnace slag. 

S t a b i l i -  

SCA 

-.-----is mined a t  the s i t e .  The o ther  common m a t e r i a l s  used a r e  f l y  ash and ground 

*Excerpted i n  p a r t  from the Ca l i f o rn ia  study "Al ternat ives t o  the Land Disposal 
o f  Hazardous Wastes. 
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Chemical stabilization/solidification appears to be an excellent process 
for inorganic residues and ashes from other treatment and incineration pro- 
cesses. and is exoected to become an intecrral Dart of waste treatment facili- 
ties in the future. 

D. Stabilization/Solidification: 2. Case Study 

Comnercial Stabilizers/Solidifiers 

Cheniica Stablex Corporation* recently purchased .the In( str 
fn Rock Hill, South Carolina. Stablex is primarily known . x  its s 

Company 
lidifica- 

tion of hazardous wastes technique, rendering the waste non-hazardous. Using 
a proprietary technology, "Sealosafe," the "solidification process is based 
primarily on Portland cement and fly ash. The end product has the consistency 
o f  synthetic rock. It is as impermeable as impervious clay, and ten times more 
impermeable than concrete. Metals are chemically fixed within an aluminasili- 
cate matrix . . . Typically the solidified product is used for land reclamation . . ."** The Rock Hill slte will be ready to accept wastes for solidification 
the second quarter of 1984. 

Stablex also operates two pot stills and an incinerator. Solvent recovery 
is performed on a toll basis, but Stablex does not reclaim chlorinated solvents 
at present. The incinerator is designed to burn chlorinated and non-chlorinated 
still bottoms. 

Transportation is provided by Stablex. Waste solvents may be stored in 
bulk or in drums. Laboratory testing includes infrared spectroscopy, atomic 
absorption, gas chromatography, and bomb calorimetry. 

E. Secure Landfill: 1. The Technology*** 

A secure landfill is designed to receive chemical and other industrial 
wastes. Secure landfills differ from conventional sanitary landfills in the 
degree to which the site is engineered to diminish the migration of pollutants. 

A simple design for a secure landfill is a pit lined with clay or a synthe- 
tic membrane. The pit liner is underlaid with a leachate collection system that 
pumps to a leachate treatment system. The perimeter of the landfill contains 
monitoring wells which collect groundwater for analysis of contaminants. At 
closure, a layer of clay is deposited over the waste to minimize water movement 
into the pit. 

nerableto disintegration by specific solvents and corrosive agents. 
However, some of the synthetic polymers used to line landfills are vul- 

Clay, 

*See listing in Appendix F. 
**From Chemical Engineering, August 13, 1979, p: 141. 
***Excerpted from the Calitornia study "Alternatives to the Land Disposal o f  

Hazardous Wastes. 
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a lso  used i n  l i n i n g  l a n d f i l l s ,  i s  mistakenly i d e n t i f i e d  as h igh l y  impermeable. 
I t s  permeabi l i t y  i s  d r a s t i c a l l y  increased when penetrated by ce r ta in  organics, 
acids, and bases. 

Solvents can only be placed i n  secure l a n d f i l l s  i n  s o l i d i f i e d  form. Ig- 
n i t a b l e  l i q u i d  solvents are no t  acceptable by some l a n d f i l l s ,  even i f  s o l i d i -  
f ied,  unless a l te rna t i ve  waste handling treatments, such as inc inerat ion,  have 
been re jec ted  due t o  m e t a l  o r  ch lo r ine  content. 

such as waste volume reductfon, recovery, treatment o r  destruction. The many 
environmental problems and unknowns associated with l a n d f i l l i n g  make i t  a d is-  
posal op t ion  t h a t  should be minimized i n  the  face of a l t e r n a t i v e  technologies. 

A secure l a n d f i l l  cannot subs t i tu te  f o r  o ther  waste treatment technologies 

E .  Secure Land f i l l s :  2. Case Study 

SCA Chemical Services, Inc.* i s  a whol ly owned subsid iary  of SCA Services, 
Inc. i n  Boston, Massachusetts. Since SCA Services was found i n  1969, i t  has 
become a $300 m i l l i o n  per  year  company operat ing s o l i d  and chemical waste dis- 
posal f a c i l i t i e s  i n  32 states. SCA Chemical Services provides chemical detoxi- 
f i ca t i on ,  resource recovery, inc inera t ion  and secure l a n d f i l l .  On-site clean- 
up and t ranspor tat ion services are a lso of fered. 
w i t h  sophis t icated instrumentation necessary t o  analyze waste streams. 

I n  Pinewood, South Carolina, SCA operates a secure l a n d f i l l .  The oase o f  
the  l a n d f i l l  i s  Fu l l e r ' s  earth, which i s  covered by f i v e  f e e t  o f  variegated 
clay, a syn the t ic  l i n e r  and sand c lay  t o  p ro tec t  the l i ne r .  Wastes are segre- 
gated according t o  compat ib i l i ty .  A leachate management system consis t ing o f  
drainage pipes and pumps i s  permanently i ns ta l l ed .  
tored. 

It i s  important t o  note tha t  South Carol ina p roh ib i t s  the  b u r i a l  o f  a 
l i q u i d  w i t h  a f lash  po in t  o f  140°F o r  less unless a recognized inc inera tor  
has re jec ted  the  waste and put those reasons i n  wr i t i ng .  
a waste's re jec t i on  by inc inerators  i s  a h igh  lead content. A sludge w i th  a 
f l a s h  p o i n t  o f  14OOF o r  less i s  acceptable. 

Each f a c i l i t y  i s  equipped 
, 

1 
J 

Groundwater we l ls  are moni- 

A common reason f o r  

_ _ _  _ _  - - - 

*See l i s t i n g  i n  Appendix F. 
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V. Practices in Other States 

North Carolina has managed its hazardous waste by essentially following 
the EPA RCRA Federal regulations. As EPA changes the Federal regulations, 
North Carolina follows. North Carolina has recently adopted more stringent 
rules pertaining to: the burial of liquid hazardous waste;* commercially 
feasible landfill alternatives; the annual report requirement; locating 
waste disposal sites in relation to water supplies and population center.:* 
California is an example o f  a state whose hazardous waste regulations lead 
national regulations. California practices are probably very indicative of 
the future regulation of waste solvents. 

Carolina sends great quantities of hazardous waste out-of-state to be treated 
or disposed of. 
Carolina hazardous waste in 1982, much of it going to SCA's Pinewood, South 
Carolina, secure landfill. Virginia accepts waste solvents from Yorth Caro- 
lina which are used as fuel at Solite Corporation's light-weight aggregate 
facilities headquartered in Richmond. 

solvent regulatory practices in California, Oregon, South Carolina, Virginia 
and Washington. 

Another reason to examine the practices of other states is that North 

South Carolina alone accepted over 47 million pounds of North 

Following is a brief discussion covering highlights o f  important waste 

California 

In environmental control California has often led the nation. In the 
regulation o f  air pollution and hazardous wastes California developed stan- 
dards, testing methods and regulations which were subsequently adopted nation- 
wide. 

So it is with great interest that we examine the direction in which 
California is moving since this may well be a future direction for North Caro- 
lina. Two California actions of interest are ( 1 )  a ban on certain materials 
to landfills and (2) penalizing burial of recyclable materials. 

California has a new law that will permit banning certain materials from 
landfills as technology and facilities become available to handle these materials 
on a statewide basis. The first ban, which went into effect June 1, 1983, is on 
lfquids containing cyanides and is based on the determination of the availability 
of cyanide treatment capacity. 
tional materials banned from California landfills will include toxic metal wastes, 
acid wastes, PCB wastes, halogenated organic wastes and waste liquids. By July 1, 
1985, it is expected that some waste sludges and solids will also be banned from 

_._ ---tmrfat;--&mrrFng all of these materials will require large scale treatment faci- 
lities and a need for incinerators which are difficult to site in California. 

As treatment capacity becomes available, addi- 

*10 NCAC 10F .0032 (r) (1)  3 **lo NCAC 10F -0038 
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Ca l i f o rn ia  i s  attempting also t o  reduce the amount o f  recyclable mater ia ls 
which are l and f i l l ed .  Their approach i s  t o  review manifests o f  mater ia ls which 
went t o  a l a n d f i l l  and t o  require a w r i t t e n  j u s t i f i c a t i o n  from the qenerator 
f o r  l a n d f i l l e d  wastes which possibly could have been recycled. 
vides suggestions as t o  recyc l ing f a c i l i t i e s .  
va t ing  companies t o  cease l a n d f i l l i n g  and s t a r t  recycl ing.  I f  the  companies 
f a i l  t o  respond t o  the l e t t e r ,  they are l i a b l e  t o  a higher State tax  on the 
bur ied  recyclable materials. The present t a x  t o t a l s  $17 pe r  ton, and i t  can 
be doubled t o  motivate recycling. 

I n  h i s  response the waste generator must describe the  waste, g ive the 
amount o f  s i m i l a r  waste discarded i n  the preceding year, est imate the quant i ty  
f o r  t h e  nex t  year, and summarize the e f f o r t s  made t o  Pind a use f o r  the waste. 
The uses t o  be examined include fuel ,  reclaimed solvent, waste modi f icat ion 
and use, and se l lab le  waste o r  exchange. 

1 
The State pro- 

By these l e t t e r s  they are moti- 

Recyclable wastes i n  Ca l i fo rn ia  are def ined t o  inc lude 

Comnercial chemical products 
Sol vents : halogenated, oxygenated, hydrocarbon 
Petroleum products - motor o i l ,  c u t t i n g  o i l  
P i c k l i n g  l i q u o r  
Unspent acids and a l k a l i s  
Unrinsed empty containers - inc lud ing  pes t ic ide  

) 
The State has had t o  review a la rge  number o f  manifests t o  operate t h i s  

program b u t  bel ieves tha t  they have enabled 140 businesses t o  recycle 23,000 
tons o f  wastes i n  1982 t h a t  would otherwide have been l a n d f i l l e d .  

Oregon 

The State o f  Oregon has only one land disposal s i t e  a t  Ar l ington, Oregon 
operated by Chem Security Systems. 
reg ion where evaporation exceeds r a i n f a l l ,  the  State i s  not  permi t t ing the bu r ia l  
o f  wastes ( p a r t i c u l a r l y  solvents) t h a t  could be recycled. The contro l  o f  the 
s i t e  i s  managed by requi r ing tha t  the State approve a l l  requests f o r  bu r ia l  
before the s i t e  can accept these wastes. As t h i s  l a n d f i l l  i s  f i l l e d  up, the 
c losed zone i s  turned over t o  the State f o r  long term management. 

These are inspected every three 
months. 
t o  obv iate a back-up o f  stored materials. 
up t o  150 bar re ls  o f  non-recycled mater ia l  o r  6000 gal lons o f  s t i l l  bottoms. 
Oregon has not had any bad experiences w i th  these recyclers.  
recyc l i ng  on-site. 

I 

Even though t h i s  s i t e  i s  located i n  an a r i d  

Oregon has four  commercial recyclers. 
They are only accepting mater ia ls when they are ready t o  recycle them 

They are only al lowed t o  accumulate 

One f a c i l i t y  i s  

. . - ~ . n r ~ n n n i s p . r o g r . a m . . o f . f e r s .  sme ideas f o r  North Carol ina i n  regulat inq sol-  
vent recyc lers  and another ind ica t ion  o f  the move towards recyc l inq  over land 
disposal . ,- 
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South Carol ina 

EPA regulat ions as fo l lows: 
South Carol ina regulat ions f o r  recyclers and recoverem d i f f e r  from 

1) Recycle as p a r t  o f  a closed loop system ( p a r t  o f  process) i s  
g iven a variance. This would include vapor degreasers. 

2) R e g c l e  of by-product mater ia l  i s  exempt only i f  an app l i ca t i on  
has been f i l e d  w i t h  and approved by the Bureau Of So l i d  and 
Hazardous Waste. The decision i s  based upon the  proposed reuse 
and nanagement o f  by-products and whether the environment i s  
endangered. 

Recowry of t he  heat value o f  a waste solvent i s  no t  automati- 
c a l l y  exempt. 

3) 

To send a waste f o r  disposal i n  South Carolina. an app l ica t ion  i s  f i l e d  
with the  Bureau o f  S o l l d  and Hazardous Waste where i t  I s  reviewed and recom 
mendations made. A l l  i g n i t a b l e  l i q u i d s  ( inc lud ing some solvents) must be 
inc inera ted  unless an i nc ine ra t i on  f a c i l i t y ,  such as ABCO t n  Roebuck, South 
Carolina, r e j e c t s  the waste and speci f ies the reasons i n  wr i t ing .  Common 
reasons f o r  r e j e c t i o n  are high ch lor ine o r  lead levels. According t o  SCA 
Chemical ServIces, which operates a secure l a n d f i l l  i n  Pinewood, South Caro- 
l i na ,  i g n i t a b l e  so l ids,  inc lud ing  sludgy s t i l l  bottoms, can be s o l i d i f i e d  
with Fu l l e r ' s  ear th  and buried. 

V i r q i n i a  

The State o f  V i r g i n i a  c losely  fo l lows EPA r e  u la t ions  and adopts a l l  
changes. EPA recent ly  publ ished some guidelines 9 40 FR A p r i l  4, 1983) con- 
cerning b lending which V i r g i n i a  in te rpre ts  as follows. 
t o  increase the  BTU value which i s  a c o m n  pract ice by companies such as 
So l i  te, then these companies w i l l  be considered t rea ters  and must receive a 
p e n i t  under P a r t  A. 
ment has completed a P a r t  A appl icat ion.) 

Washinqton 

i n t o  two categories: dangerous wastes (DW) and extremely hazardous wastes 
(EHW). 
some examples of EHW's are discarded chemical products such as toluene and 
t r ich loroethy lene.  EIiW's may no t  be bur ied w i th in  the s tate o f  Washington 
(Washington has no hazardous waste l a n d f i l l ) .  However, there i s  no r e s t r i c -  
t i o n  on recyc l ing  o r  t rea t i ng  an EHW. On the other hand, i f  toluene and tr i -  
chloroethylene are genersted as wastes f r o m  a process, i t  i s  up t o  the i n d i -  

e b t e - B e t e r r n i n e  whet ier  the waste i s  a dangerous was te  o r  extremely haz- 
ardous waste. 

- . _I^___..--- - . - .. .- ~ - _ .  . . - - -. 

I f  wastes are blended 

( S o l i t e  Corporation i n  an t ic ipa t ion  o f  t h i s  require- 

The Department of Ecology i n  the s tate o f  Washington d i f f e r e n t i a t e s  waste 

Extremely hazardous wastes include igni tables,  carcinogens and l i qu ids ;  

The recyc l i ng  and recovery o f  wastes are regulated as  se t  f o r t h  by the 
EPA rules. As i n  North Carolina, requirements ex i s t  f o r  storage and trans- 
p o r t  depending upon the reasoils the waste was considered hazardous. Whether 
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Ca l i f o rn ia  i s  at tempt ing a lso t o  reduce the amount o f  recyc lab le  mater ia ls  
which are l a n d f i l l e d .  The i r  approach i s  t o  review manifests o f  mater ia ls  which 
went t o  a l a n d f i l l  and t o  requ i re  a wr i t t en  j u s t i f i c a t i o n  from the generator 
for  l a n d f i l l e d  wastes which possibly could have been recycled. The State pro- 
vides suggestions as t o  recyc l i ng  f a c i l i t i e s .  By these l e t t e r s  they are mti- 
vat ing companies t o  cease l a n d f i l l i n g  and s t a r t  recycl ing.  I f t h e  companies 
f a i l  t o  respond t o  the  l e t t e r ,  they are l i a b l e  t o  a higher State t a x  on the 
bur ied recyc lab le materials. The present tax  t o t a l s  $17 per  ton, and i t  can 
be doubled t o  mot ivate recycl ing.  

I n  h i s  response the waste generator must describe the waste, g ive  the  
amount o f  s i m i l a r  waste discarded i n  the preceding year, estimate the  quant i t y  
for  the next  year, and sumnarire the e f f o r t s  made t o  f i n d  a use f o r  the waste. 
The uses t o  be examined inc lude fue l ,  reclaimed solvent, waste mod i f i ca t ion  
and use, and s e l l a b l e  waste o r  exchange. 

> 

Recyclable wastes i n  Ca l i f o rn ia  are defined t o  inc lude 

Comnercial chemical products 
Sol vents: halogenated, oxygenated, hydrocarbon 
Petroleum products - motor o i l ,  cu t t ing  o i l  
P i c k l i n g  l i q u o r  
Unspent acids and a l k a l i s  
Unrinsed empty containers - inc lud ing pest ic ide 

\i The State has had t o  review a large number o f  manifests t o  operate t h i s  
program but  be l ieves t h a t  they have enabled 140 businesses t o  recyc le  23,000 
tons o f  wastes i n  1982 t h a t  would otherwide have been land f i l l ed .  

Oregon 

The State o f  Oregon has only  one land disposal s i t e  a t  Ar l ington,  Oregon 
operated by Chem Secur i ty  Systems. 
region where evaporation exceeds r a i n f a l l ,  the State i s  not  pe rm i t t i ng  the b u r i a l  
o f  wastes ( p a r t i c u l a r l y  solvents) t h a t  could be recycled. The cont ro l  o f  the  
s i t e  i s  managed by requ i r i ng  tha t  the State approve a l l  requests f o r  b u r i a l  
before the s i t e  can accept these wastes. As t h i s  l a n d f i l l  i s  f i l l e d  up, the 
closed zone i s  turned over t o  the State f o r  long term management. 

Oregon has f o u r  commercial recyclers. These are inspected every three 
months. They are on ly  accepting materials when they are ready t o  recyc le them 
t o  obviate a back-up o f  s to red  materials. They are only allowed t o  accumulate 
up t o  150 ba r re l s  o f  non-recycled m a t e r i a l  o r  6000 gallons o f  s t i l l  bottoms. 
Oregon has no t  had any bad experiences wi th  these recyclers. One f a c i l i t y  i s  
recyc l ing  on-si te.  

OreGan'rprogram o f f e r s  some ideas f o r  North Carolina i n  regu la t inq  so l -  
vent recyc lers  and another i nd i ca t i on  o f  the move towards recyc l inq  over land 
disposal. 

I 

Even though t h i s  s i t e  i s  located i n  an a r i d  

/ 
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a waste is  determined t o  be a dangerous waste o r  an  extremely hazardous 
waste, a person i s  not  prohibited from reclaiming, recycling, recovering, 
treating, detoxifying, etc. the waste as long as  he acts i n  accordance w i t h  
the regulations. 

Department of Ecology on a case by case basis. Waste stream composition 
and physical characterist ics are the cri t ical  issues. 
ardous wastes is  a l so  regulated similarly t o  the laws i n  North Carolina. 

Approval for  the use of a waste stream as a fuel i s  determined by the 

Incineration of haz- 

Acknowledgements 

We wish t o  acknowledge the support received from the Solid and Hazardous 
Waste Branch tha t  made this report possible. We particularly wish to acknow- 
ledge the guidance and help received from Emil Breckling and the assistance 
i n  reviewing Section 111 received from O.W. Strickland, Bill Meyer, William 
Paige and Jerry Rhodes. Teresa Berry handled the typing and retyping, and  
Martha Brinson did the editing. All errors, omissions and the like are  our 
fault. Please direct  corrections and suggestions to  Jerome Kohl , Senior 
Extension Specialist ,  P.O. Box 5636, NCSU, Raleigh, NC 27650 (919) 737-2303. 

38 



APPENDIX A. SELECTED SOLVENTS AN0 THEIR PROPERTIESa 

Glycols 

LE./GAL. SP. GR. BOILING RANGE FL. PT. 
PRODUCT 2O0C 2oo/2o0c O C  O F  OF COCb 

Propylene Glycol (NH) 8.64 1.038 186-190 367-374 225 
Ethylene Glycol (NH) 9.28 1.115 193-202 379-396 240 
Diethylene Glycol (NH) 9.31 1.119 242-250 468-482 290 

LE./GAL. SP. GR. BOILING RANGE FL. PT. EVAP 
PRODUCT 2O0C 2oo/2o0c O C  O F  OF TCCC  RATE^ 
Alcohols 

Methanol (L) 6.60 0.792 64 - 65 147-149 54 5.2 
Ethanol, Prop. Anhy. (C) 6.75 0.809 74 - 80 165-176 51 6 .E 
Ethanol, Spec. Ind. 

Anhydrous (C) 6.59 0.790 75 - 81 167-178 50 6.8 
Isopropanol , 

Anhydrous (C) 6.55 0.786 82 - 83 180-182 53 7.7 
Isobutanol (L) 6.68 0.803 107 -109 225-228 86 16.3 
n-Butanol (L)  6.75 0.811 116 -118 241-245 96 20.0 .............................................................................. ] 
Ketones 

Acetone (L) 6.59 0.792 55.5- 56.5 131-133 -4 1.9 
Methyl E thy l  Ketone (L) 6.71 0.806 78 - 80 172-176 24 2.7 
Met hy 1 I sobuty 1 Ketone (L ) 6.67 0.802 114 -117 237-243 61 5.6 
Methyl Isoamyl Ketone(C) 6.78 0.812 141 -148 286-298 96 17.0 
Diacetone Alcohol. 

A.F.(C) 
Methyl Amyl Ketone (C) 

Ester Solvents 

Ethyl  Acetate 99% (L) 
Isopropyl  Acetate 99%(C 
n-Propyl Acetate (C) 
Isobuty l  Acetate (C) 
n-autyl  Acetate 99% (C) 

7.51 0.900 75.5- 78 168-172 26 2.7 
7.27 0.871 86 - 90 187-194 47 3.0 
7.40 0.887 99 -103 210-217 55 4.8 
7.24 0.870 112 -119 234-246 63 5.8 
7.34 0.879 118 -128 244-262 81 8.2 

I sobuty 1 I sobutyrat e (C ) 7.13 0.855 144 -151 291-304 101 15 .O 
Glycol Ether EE 

Acetate (C) 8.10 0.973 150 -169 302-320 130 32.0 
Glycol Ether E8 

Acetate (NH) 7.83 0.938 186 -194 367-381 160 137.0 

Glycol Ethers 

- __ -. 

... . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  

Glycol Ether EM (C)  8.04 0.966 123 -125 253-257 97 
Glycol Ether EE C 7.74 0.930 134 -136 273-277 110 
Glycol Ether EB C 7.51 0.903 169 -173 336-343 140 
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APPENDIX A (Continued) 

A l i pha t i c  Sol vents 

LB./GAL. SP. GR. BOILING RANGE FL. PT. ANILINE % EVAP. 
PRODUCT 20'C 20°/ 2O0C O C  OF OF TCC K B ~  PT. OF A R O . ~   RATE^ 
Hexane (C) 5.61 0.675 65- 70 150-158 <O 28 151 0.1 1.9 
Heptane (C) 5.76 0.704 94- 98 202-209 25 32 146 0.1 2.9 
Mineral Sp i r i t s (C)  6.55 0.787 157-196 315-385 105 31 155 < 1 70.0 

Aromatic Solvents 

Amines - 
LB./GAL. SP. GR. BOILING RANGE FL. PT. FREEZING 

PRODUCT 2O0C 200/200c OC OF OF TOC POINT "C 

Monoethanolamine (NH) 8.48 1.016 166-174 331-345 200 10 
Triethanolamine (NH) 9.37 1.126 App. 360 App. 680 375 21 

Chlor inated Sol vents 

LB./GAL. SP. GR. BOILING RANGE EVAPa 
PRODUCT 25"/25"C 25"/25"C O C  "F RATE 

Methylene Chloride (L) 11.0 1.320 39.4- 40.4 103-105 1.8 
1, 1. 1-Trichloroethane (L) 10.8 1.300 72 - 88 162-191 2.6 
Tr ich lorethy lene (L) 12.1 1.449 86 - 88 187-190 3.9 
Perchloroethylene (NH) 13.5 1.618 120 -122 248-252 6.0 

.. ~ (C) - - Char3cter is t ic  - 

- Non-Hazardous 
L)  - L i s ted  

aselected solvents from a chart provided by I n d u s t r i a l  Chemicals & Solvents Div is ion,  

CTAG Closed Cup Test ( f lashpoint) .  
dEthyl Ether = 1. 
eKauri-Butanol Value ( re la t i ve  solvent power). 
fAromat i c i  t y  

Ashland Chemical Company, Box 2219, Columbus, OH 43216. 3 bCleveland Open-Cup Test ( f lashpoint) .  
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APPENDIX A (Continued) 

F1 uorinated Sol vents 

PRODUCT 25°C 25°C "C OF 
LB./GAL. SP. GR. BOILING POINT 

. Freon TR 
(Trif luoro-tr i  chloroethane) 1.565 13.0 117.6 243.7 

Freon TMS 
(Azeotrope  o f  TF w i t h  
methanol and nitromethane) 1.5 12.5 103.5 218.3 

, . '. Freon TES 
. .  (Azeotrope  o f  TF with ethanol 

and nitromethane) . ' ,  1.5 12.5 111.9 
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APPENDIX B 

SOLVENT SUPPLIERS 
, ]  

The fo l l ow ing  l i s t  was compiled through personal interviews, telephone 

conversations, and sales l i t e r a t u r e .  The preparers o f ' t h i s  l i s t  take no re- 

s p o n s i b i l i t y  fo r  the  l i s t ' s  completeness o r  f o r  the qua l i t y  o f  services 

offered by these f i rms. .. 

ASHLAND CHEMICAL CO. 
2802 Patterson St., Greensboro, NC 

Contact: Mike Trul.1 
Indus t r i a l  Chemical Sales 
Recycling Service: Transports 

waste solvents t o  outside re- 
cyc le r  f o r  customers 

Other Branches: 
3930 Glenwood Dr. 
Charlotte, NC 28208 

1415 S. Bloodworth St .  
Raleigh, NC 27601 

27407 
(919) 299-1101 

(704) 392-2121 

l3 
(919) 828-0615 

BARON-BLAKESLEE 
Charlotte, NC 
See l i s t i n g  under Equipment Suppliers. 

OETREX CHEMICAL INDUSTRIES. INC. 
P.O. Box 5278, Charlotte, i C  

28225-5278 
(704) 372-9280 
Contact: Mark Teal 
Indus t r i  a1 Chemical Sales 
Equipment: Vapor degreasers, 

d i s t i l l a t i o n ,  i n d u s t r i a l  f i  l t r a -  
t i o n  

Recycling Services: T r i ch lo ro -  
ethylene, perch1 oroethy l  ene, 
1,1,1 -tri ch l  oroethane and 
me thy1 ene ch lo r ide  

Other Services: Environmental 
services, laboratory  services,  
equipment services, t r a i n i n g  
programs 
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MCKESSON CHEMICAL COMPANY 
P.0. BOX 18805, Greensboro, NC 

Contact: Sarah Aust in  
Indus t r ia l  Chemical Sales 
Equipment: Recyclene u n i t s  
Recycling Services: See McKesson 

Envirosystems under Recyclers 
Other Branches: 

Charlotte, NC 

27419 
(919) 292-0624 

(704) 399-4255 

SAFETY-KLEEN CORP. 
Elgin, I l l i n o i s  
See l i s t i n g  under Recyclers. 

TICAR CHEMICAL CO., I N C .  
P.O. Box 4205, Ashevi l le, I IC  28812 

Contact: Steve l ioolard 
Indus t r ia l  Chemical Sales 
Recycling Services: Transports cus to- 

(704) 667-0161 

mer's waste solvents t o  outs ide 
recycler 

VAN, IJATERS ti ROGERS 
3001 H o l t s  Chapel Road, Greensboro, i i C  

Contact: Roger N i l  l i a m s  
Indus t r ia l  Chemical Sales 
Recycling Services: Transports waste 

solvent t o  outside recyc le r  f o r  
customers 

Other Branches: Service Road 

27401 
(800) 632-1095 

Charlotte, NC 
(800) 632-1095 



APPENDIX C 

EQUIPMENT SUPPLIERS 1 
The fo l l ow ing  l i s t  was compiled through personal interviews, telephone 

conversations, and sales l i t e ra tu re .  The preparers o f  th is  l i s t  take no 

r e s p o n s i b i l i t y  f o r  the l i s t ' s  completeness o r  fo r  the q u a l i t y  o f  serv ices 

. .  . . . :  offered by these f i r m s  . 
ACTIVATION, INC. 
8041-F Arrowridge Blvd., Charlotte, NC 

Contact: Mack Ferguson, President 
Equipment: RECYCLENE u n i t s  w i t h  dis-  

28210 
(704) 527-6880 

posal bays fo r  s t i l l  bottom residues 

BARON-BLAKESLEE 
1225 Apando Ave., Char lot te,  NC 28206 

Contact: John Sparrow 
Equipment: Recovery u n i t s  for  ch lo r i -  

nated and f l u o r i n a t e d  s o l v w t s  by 
Baron-Blakeslee; a lso  RECYCLENE un i ts  
and carbon adsorpt ion sys tem f o r  re- 
covering so lvents  from exhausts. 

(704) 333-9682 , 

"2 
Recycl ing Services: See Recyclers l i s t i n g  
I n d u s t r i a l  Chemical Sales 

DETREX CHEMICAL INDUSTRIES, INC. 
Char lot te,  N.C. 
See l i s t i n g  under Solvent Suppliers. 

LUWA CORP. 
4404 Chesapeake O r .  , Charlot te,  NC 

282 16 
(704) 394-8341 
Contact: Steve Yandle 
Equipment: Thin f i l m  evaporators 

and a u x i l i a r y  equipment 

SAFETY-KLEEN CORP. 
Raleigh, N.C. 
See l i s t i n g  under Recyclers. 
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APPENDIX 0 

SOLVENT RECYCLERS 

The fol.lowing l i s t  was compiled through personal interviews, telephone 

conversations, sales l i terature  and/or the National Association of Solvent 
, .  

rs' (NASR) Greenbook,. a membership directory. The format for each 

Greenbook. The preparers o f  this is similar to  that found f 

l i s t  take.no responsibility f o r  the l is t ' s  completeness or for the quality 

these firms. 

AQUA I R 
p.0. Box 7048, Charlotte, f{c 

2821 7 ng under Incinera 

gham, AL 35217 ' 

n, President 
.,. . . "Products: Chlorinateds, ffuorinateds, 

.. ,. 

alcohols, esters, ketones, a l i -  .,. 

phatics, aromatics 

(704) 588-0332 
Contact: Jim Pugh 
Products: Chlorinated and 

non-chlorinated solvents 
Recycling Services: disti l la-  

tion 
Lab Facil i t ies:  GC, AA, IR 
Transport: C o m n  carrier 

Recycling Services: T h i n  film vacuum 
di s t i  1 1 a t i  on , dry i ng 

Lab Facil i t ies:  GC, flash p o i n t ,  
dis ti 1 l a t i  on , KF 

Transport: Bulk, drum, and railcars 
Other Services: Hazardous waste trans- 

portation t o  any TSD faci l i ty .  
ALTERNATE ENERGY RESOURCES , INC. 
2736 Walden Dr., Augusta, GA 30904 

Contact: Lamar Garrard, Assistant Manager 
Products: Acetone, chlorinated solvents, 

freon, p a i n t  thinners, etc. 
Recycling Services: Distillation 
Lab Facilities: Pilot s t i l l ,  G C ,  KF, etc.  
Transport: B u l k  and drum 
Other Services: LJaste o i l  removal and 

(404) 738-1571 

sp i l l  cleanup 

ARIVEC CHEMICALS, INC. 
7962 Huey Rd., Box 54, Douglasville, 

Contact: James Parivechio, Jr.,  

Products: Aromatics, aliphatics, 

GA 30133 

Vice President 

a1 cohols, ketones, glycols, esters , 
fluorocarbons, and chlorinated 
hydrocarbons 

Recycling Services: T h i n  film, forced 
feed evaporation, and fractional 
d i s t i  1 lation 

Lab Facil i t ies:  A l l  methods required 
for SW846 (EPA vethods) 

Transport: B u l k  a n d  drum 

(404) 942-4332 



App. D. Solvent Recyclers, cont. 

BARON-BLAKESLEE, INC. 

(704) 333-9682 
1225 Apando Ave., Charlotte, NC 28206 

Contact: John Sparrow 
Products: Chlorinated and fluorinated 

solvents 
Recycling Services: Str ic t ly  disti  1 l a -  

tion. t h i n  f i l m ,  p o t  s t i l l ,  columns 
on a to l l  basis for  chemical customers 
only 

Transport: Bulk 
Other Services: Direct buy back, in-  

house recycling equipment sales 

CHEMICAL SOLVENTS, INC. 
3751 Jennings Rd., Cleveland, 

Contact: Ron Forster, 
Recycling Manager 

Products: chlorinated, f l  uori- 
nated, flammables 

Recycl i n g  Servi ces : Thin - f  i lm 
evaporator, drying of solvents 

Lab Facil i t ies:  GC, Karl Fischer 
moisture analysis, t a g  closed 
cup flash point tes ter  

Transport: B u l k  and drum 
Other Services: Solvent blending 

OH 44109 
(216) 741-9310 

CHEMICAL WASTE ITANAGEMENT, INC. 
C/O SOLVENT RESOURCE RECOVERY 
4301 Infirmary Rd., West Carroll- 

t o n ,  OH 45449 

Contact: Joseph P. Henehan, 
Sales Representative 

Products: Solvent blends, i n k  
washes, a1 iphatic/aromatic 
hydrocarbons , ketones, ester,  
chlorinated hydrocarbons, 
freons 

Recycling Services: Fractiona- 
t i o n  column, thin f i l m  
evaporator, vacuum b a t c h  
s t i l l  

Lab Faci l i t ies :  Gas chroratograph. 
Karl Fischer, t a g  closed cup 
tes ter ,  d i s t i l  lation column, 
etc. 

Transport: Bulk and drum 
Other Services: Solvent disposal 

pick-up service, cement kiln 
fuel service 

(513) 859-6101 

45 

CUSTOM ORGANICS INC. 
1445 W. 42nd St.. Chicaqo, IL 

60609 

Contact: David A. Durakovich, 
Sales Manager 

Products: DMAC, OMF. XMP, THF, 
freon. es ters ,  nisc. ,  chloro- 
carbons and fluorocarbons 

Recycling Services: Reaction, dist i  11 
lat ion (simple, fractional,  azeo- 
tropic,  extractive), and liquid- 
l i q u i d  extraction 

Lab Faci l i t ies :  Process development 
and analytical identification , 

. ut i l iz ing  a l l  glass dis t i l la t ion 
equipment, wet chemical and 
instrumental  analysis 

Transport: Utilization of national 
car r ie rs ,  both c o m n  and waste 

Other Services: Process equipment 
desfgn for internal u t i l i z a t i o n  

Also see l i s t i n a  under Landfills. 

DETREX CHEMICAL INDUSTRIES, INC. 
Charlotte, N.C. 
See l i s t i n g  under Chemical Suppl’ 

ENVIRONMENTAL RECYCLING 
1901 E. Peabody St., Durham, NC 2770:: 
(919) 596-7886 
Contact: Dick Bray 
Products: Chlorinated and fluorinate(( 

solvents, alcohols, ketones. lac- 
quer thinner 

Recycling Services: Wiped film 
evaporator 

Lab Faci l i t ies :  Gas chromatograph, 
t e s t  bench d i s t i l l a t i on  

Transport: Pick-up locally,  comnon 
ca r r i e r  o r  chemical distributor 

(312) 247-2828 

? 

M 8 J SOLVEiiTS CO. ,  INC. 
P.O.  B O X  19703, S t a t i o n  ‘1, A t l a n t a ,  

Contact: Donald E.  McQueen. President: 
Products: Aromatics, a1 iphatics, ke- 

tones, es te rs ,  alcohols. glycols 
p a i n t  and blends, chlorinated ) 
sol vents 

Recycling Services: T h i n  film disti l-  
lat ion,  solvent fractionation 

Lab Facilities: Complete analysis 
services w i t h  chemist 

GA 30325 
(404)  355-8240 



App. D. Solvent Recyclers, cont. 

M & J SOLVENTS CO., INC., 
continued 

Transport: Bulk and drum 
Other Services: Used solvent 

d isposal  , transportat ion, 
consu l t ing  services f o r  
waste handl ing 

1fARISOL INCORPORATED 
125 Factory Lane, Middlesex, 

NJ 08846 
(201) 469-5100 
Contact: Eugene R. Stre i te r ,  

Sales Executive; Robert 
I. Polgar, Sales Manager 

Products: Thinners, aromatics, 
a1 iphat ics ,  glycols, ke- 

. tones, alcohols, ch lo r i -  
nated and f luor inated 
sol vents 

fac tu rers  o f  recycled 
Recycl i ng Services: Manu- 

so l  vents 
Lab F a c i l i t i e s :  Comdlete 

labora tory  featur ing 
GLC equi  p w n t  , 31 trra 
tion. Baum calorimeters, 
cent r i fuge,  wet lab, K.F. 

Transport: Bulk and drum 
Other Services: Legal dis- 

posal of unrecyclables 

MCKESSON ENVIROSY STEMS CO . 
127 Mest Ber ry  St., For t  Wayne, 

I N  46802 
(219) 424-1940 
Contact: Sarah Austin 

T e r r i t o r y  Manager 
McKesson Chemical Co. 
P.O. Box 18805 
Greensboro, NC 27419 
(919) 292-0624 

Products: Fluorocarbons,' 

Recycling Semi  ces: 

ch lo r ina ted  solvents, 
ketones, aicohols. e s t e r s  

State Hwy. No. 146 
New Castle, KY 40050 

Steam s t r ipp ing ,  atmospheric 
and vacuum d i s t i l l a t i o n ,  batch 
and continuous f rac t ionat ion  
and so lvent  ext ract ion 

(502) 845-2453 

, .  

SON' ENVIROSYSTEMS CO., cont. 
Lab Faci 1 i tPesi. Chroma tog raphy 
Transport:  Tank f l ee t ,  bulk o r  

drums 
Branch Offices: Charlotte, N.C. 

(704) 399-4255 

THE P R I L L W  COMPANY 
P.O. Box 4024. Mar t i nsv i l l e ,  ..VA 

(703) 638-8829 
Contact: Sherman S. Dutton, 

241 15 

Safety Direct 
. 'Products: Compoun 

. thinner, l i q u  
1-1-1 t r f  ch l  oroethane , methy- 

RAMSEY cnmrw. INC. 
0. Box 5006, Val 
12) 247-7797 

Contact; Fred Ramsey, Owner 
Products: HEK, acetone, methylene 

chlorfde, 1-1-1 tr ichloroethylene, 
toluene, acetates, Xylene, f e r r i n  

Recycl ing Services: Thin f i l m  evapora- 
t i on  and dry ing  

Lab F a c i l i t i e s  
Transport: Bulk and drum 
Other Services: Transport disposal 

mater ia ls  t o  dump s i t e s  

SAFETY-KLEEN CORP. 

(312) 697-8460 
655 B ig  Timber Rd., Elgin, IL 60120 

Contact: David Da t t i l o ,  Vice President 
Sa 1 es 

Products: Netal  par ts  cleaning service, 
i n d u s t r i a l  solvents, restaurant se r -  
vices, automotive p a i n t  re f in ish ing  
services 

Recycl ing Services: S i x  plants i n  United 
States t o  recover spent hydrocarbon 
and ch lo r ina ted  solvent s im i la r  p lant  
i n  Aus t ra l ia ,  so lvent  recovery plants 
i n  U.K. and Germany by contract. 
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App. D. Solvent Recyclers, cont .  

SAFETY-KLEEN CORP.. continued 
Lab Facil i t ies:  Developmnt 

and control lab a t  Corporate 
Headquarters. Also control 
laboratory a t  each recycle 
plant 

Transport: B u l k  and drum 
Branch Offices: Over 200 

branches worldwide 

) 

HEMICAL SERVICES,. I 
. " See information under Landfills. 

. ,  SEABOARD CHEMICAL CORPORATION 
5899 Riverdale Dr., Ja 

19) 886-4804 
Contact: Robert Cottam 
'. . Sales Manager 

ruducts : A1 cohol 5 ,  ' ke 
a1 i phatics, aromatics, esters, 

,.' glycol ethers, chlorinated sol- 
vents, fluorinated solvents, 
phenol, glycols 

Recycling Services: : Htped..fiTw, 
fractionation, flash d i s t i l -  
la t ion,  fuel program, blending, 
pi l o t  projects 

Lab Faci l i t ies :  G/C ,  p i lo t  plant, 
fu l l  solvent evaluation, analy- 
ti  cal capabi 1 i ti es , flash point , 
BTU, chlorides 

Transport: B u l k  and drum 
Other Services: Waste water treat- 

m e n t ,  vacuum service, fuel pro- 
gram, incineration off-site,  
waste consolidation service 

27282 

. 

"3 

SOUTHkASTERN CHEMICAL 
170 S. Lafayette Blvd., Sumter, SC 

29150 
(803) 775-2121 
Contact: Homer Tyson, Sales 

flana ger 
Products : A1 cohol s ,  ketones, 

hydrocarbons, chlorinated 
sol vents 

Recycling Services: Solvent dis- 
t i l l a t i o n  and water dehydration 

Lab Faci 1 i t i e s  
Transport: B u l k  and drum 

SPECTRON, INC. 
111 Providence Rd.. Elkton. MD 21921 
(301) 398-1736 
Contact: R.V. B u t t ,  Inc., Marketing 

Manager 
Products: Chlorinated solvents (MCL, 

1-1-1 TCE, perchlor, TCE, EDC), 
freon 113, lacquer solvents (ke- 
tones, alcohols, toluene, xylene), 
pharmaceutical solvents (incl. DMA]] 

Recycling Services: Turba-film d i s t i l -  
lation, flash d i s t i l l a t i on ,  plate 
column fractionation, double drum 
dryer, bottoms reduction, liquid- 
l i q u i d  extraction 

Lab Facilities: Gas phase, chromato- 
graphy, I-R spectrophotometry, KarTl 
Fischer, calorimetry, flash p o i n t ,  
around-the-clock qualfty control om 
processes, products, crudes, wastes 

Transport: Bu lk  and drum 
Other Services: Sales o f  surplus sol- 

vents i n  a l l  categories, engineerim 
design and consultation i n  waste 
management and solvent recovery ) 

Illington Road (914) 762-5,k 
Ossining, NY 10562 Richard V. B u t t t  

Branch Offices: 

STABLEX 
Rock Hill, S.C. 
See l i s t ing  under Landfills. 

VAN,WATERS & ROGERS, division o f  Univm 
2660 Campus Dr., San Mateo, CA 94403 

Contact: Ronald B. Johnson, Vice 
President 

Products : 1-1 -1 trichloroethylene, per'. 
chloroethylene, methylene chloride, 
trichloroethylene, fluorocarbons 

Recycling Services: D i s t i l l a t i o n ,  de- 
c a n t i n g ,  water washing 

Lab Facil i t ies:  F u l l  quality control 
including G L C  

Transport: Bulk and drum 
Branch Offices: Greensboro, N.C. 

(41 5) 573-8000 

1-800-632-1095 
Charlotte, N.C. 
1-800-632-1095 
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HEAT RECOVERERS AidD INCINERATORS 

The fo l low ing  l i s t  was compiled through personal interviews, telephone 

conversations, and sales l i t e r a t u r e .  The preparers o f  t h i s  l i s t  take no 
i : 

s p o n s i b i l i t y  f o r  the l i s t ' s  compl qua l i t y  o f  services . '  
. .  

red by these firms. 

ABCO INDUSTRIES, INC. YSTEMS, INC., continue 
. .  P.O. Box 335, Roebuck, SC 29376 Services : Two-c 

~- c t ion  i nc ine ra t  
s: Parr  Laborat 

03) 576-6821 
ntact :  Charles Ml l ford 
stes Accepted: Organic l i qu ids ,  
aqueous and non-aqueous mix- 
tures, emulsions and suspen- 
sions, organic residues and 
sludges t h a t  are pumpable or 
capable of being made pumpable . . 

Inc inerat ion Services: L i q u i d  
in ject ion,  s'crubbers , bag 
house. f i l te r ,  waste heat  
r e c o v e y  

.Recycling Services: 6000 gal -  
lon  s t i l l  f o r  recyc l ing  s o l -  
vents on a t o l l  basis 

ransport: Pick-up services 
customer 's  t ruck 
her Services: PCB clean-up 

ill, clean-up; t 

CHEMICAL WASTE 'MANAGEMENT, I N  

nder Landf i l l s .  

Lab F a c i l i t i e s :  Atomic absorp- ROLL INS EiJVI  RONMENTAL SERVICE 
., t ion .spectrophotometer, micro- One Rol l ins  Plaza, I l i lmingt  

processor ionalyzer, gas l i q u i d  19899-2349 
chromatography, i n f r a r e d  spec- (302) 429-2768 
trophotometer, bomb ca lo r imeter  Contact: Richard Sernyak, D i rec to r  ' . ,  

o f  Marketing 
Wastes Accepted: A l l  hazardous waste 

and materials, so l ids.  l i a u i d s  . , 

TransDort: Bulk only: ABCO com- 
partmentali zed tank t rucks  
available; comnon c a r r i e r  o r .  
customer's truck; r a i l c a r s  

CALDWELL SYSTEMS, I N C .  
MITCHELL SYSTEMS. INC. 
P.O. Box 1018, Lenoir,  NC 28645 
(704) 728-3251 
Contact: Charles Foushee 
Wastes Accepted: Sol ids and 

l i qu ids  wi th  low ch lo r i ne  
and metals content, no 
cyani des 

and gases 
Inc inerat ion Services: Three r o t a 6  ' 

k i l n  incinerators, w i th  complete 
emission control equipment 

Secure Landf i l l :  No l iqu ids ,  leachate 
systems, s o l i d i f i c a t i o n  and s t a b i l i -  
za t i on 

Lab F a c i l i t i e s :  Complete 
Other Services: Deep wel l  i n j e c t i o n ;  Pa 

disposal; clean-up services; chemica 
physical and b io log ica l  treatment; 
laboratory waste management 



. .  
, .  _ .  ' e rs  and Inc in  , .  s, c 

. .  
. ,  

... , 

, .  

. .  

SCA CHEMICAL SERVICES, INC. 
Charlotte, N.C. 
See l i s t i n g  under Landf i l l s .  

SYSTECH 
245 North Val ley Rd., Xenia, OH 45385 
(513) 372-8077 

STAUFFER CHEMICAL COMPANY 
- P.O. Box 86, Mt. Pleasant, TN 

Contact: Tony Livengood 
Wastes Accepted: Wastes with 

38474 
(615) 379-5813 

5000 BTU/lb o r  greater, i n -  
cludes solvents, s t i l l  bo t -  
tom,  chemical process waste 
and contaminated o i l  

Heat Recovery Services: 300 ft. 
r o t a r y  k i l n  f o r  elemental 
phosphorus production 

Lab F a c i l i t i e s  
Transport: Provided by customer 



APPENDIX F 

LANDFILLS 
.. 

The f o l l o w i n g  l i s t  was compiled through telephone conversat ions and 

sales l i t e r a t u r e .  The preparers o f  t h i s  l i s t  take no r e s p o n s i b i l i t y  f o r  

the  l i s t ' s  comleteness o r  f o r  the awl i tv  o f  serv ices  o f f e r e d  bv these 

CHEHICAL WASTE MANAGEMENT, INC. R t .  1 Box 255, Pinewood, SC 
29125 

(803) 452-5003 

Contact: Sales Manager 
. . L a n d f i l l  Services: Ope 

secure l a n ' d f i l l ,  so 
o f  waste with, F u l l  

Recycled Products: A l ~ l  

t i o n  
Wastes Accepted For I 

A1 1 i n c i n e f a b l e  1iqui.ds  and^ sol ids, 
I nc ine ra t i on  Technology: Rotary k i l n /  

Transport: Bulk gr drum, truck ' .  l i q u i d  i n j e c t i o n ,  quenc>ers,s3mbbers-. 
Lab F a c i l i t i e s :  F u l l y  equipped f o r  waste 

Other Services: U.S.E.P.A. per- analys is  
Transport: Pick-up serv ice  

nd ,Recycling Services: Thi 

. .  . .  
f l e e t  

m i t  t o  dispose of PCB materials; 
s p e c f a l i a d  laboratory  disposal 
service;  ocean inc inera t ion  

IW. 17 North M i l e  Marker 163 
Secure Landf i 11 Address : 

Enklle, AL 35459 
(205) 652-9531 

Deep We1 1 I n  jectton Address : 
Chemical' Waste Management, Inc. 
(Ohio L i q u i d  Disposal) 
3956 S. W. 412 
Vickery, Ohio 43464 
(419) 547-7791 

ROLLINS ENVIRONMENTAL SERVICES, INC. 
Wilmington, Delaware 
See l i s t i n g  un&r Heat Recoverers 

and Inc inera tors .  

SOLID TEK 
5371 Cook Rd., Morrow, GA 30260 
(404) 361-6181 
Contact: Judy McElmy 
Wastes Accepted: L i q u i d  o r  s o l i d  

hazardous and non-hazardous 
waste 

Serv ices :  Chemical f i x a t i o n  and 
s o l i d i f i c a t i o n ,  mobile t r e a t -  
ment u n i t  and other  technical 
services 



App. F. Landfills, cont. 

STABLEX 
P .  0. Box 2664 CRS, Rock Hill, SC 29731 
(803) 324-5310 
Contact: Randy Cook 
Waste Accepted: Non-chlorinated and 

chlorinated organic solids, 
sludges and liquids. 

Silidification and Stabilization: Sealo- . 
safe technology available in mid-1984; 
solidified waste is considered non- 
hazardous and can go to sanitary land- 
fill. 

Two pot stills for 
solvent recovery. 

multiple hearth E.A.M. incinerator. 

Recycling Services: 

Incineration Technology: Two-chamber 

Lab Facilities: Fully equipped. 
Transport: Bulk or drum, truck fleet. 

US ECOLOGY 
P.O. Box 7246, Louisville, KY 40207 
(502) 426-7160 
Contact: Vicki Lenz, Manager, Chemical 

Sales 
Wastes Accepted: RCRA Solid waste 
Secure Landfill: Nevada, Texas - sites 

for hazardous chemical wastes 
Lab Facilities 
Transport 
Other Services: Incineration and re- 

cycling. 
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APPENDIX G 

-0 HAZARDOUS WASTE SERVICES 

The fo l lowing f i rms o f f e r  a v a r i e t y  o f  serv ices t o  generators o f  hazardous 

wastes. The l i s t  was compiled through personal interviews, telephone conversa- 

tions, and sales l i t e ra tu re .  The preparers o f  t h i s  l i s t  take no respons ib i l i t y  

. for  the  l i s t ' s  completeness o r  f o r  t he  qual i ty of.services of fered by these firms. 
.. 

. .  
ECOFLO ::, . ,  TRIITRIANGLE RESOURCE INDUSTRIES 
823 North E l m  St., Sui te 203-A ~ .(Purchased by. SCA) 

t. 1, Watlington Industr ies Rd., 
Reidsvi l le,  NC 27320 

Greensboro, NC. 27401 

ntact :  Michael Ke l l y  . '  tact: Hichael Burns o r  Gary Seavey 
rvices: On-Ute handling, trans- " 
portation,, treatment o r  disposal. compliance documentation, l ab  

, . l ab  pack service, PCB des t ruc t i o  analysis, disposal method selec- 
~. s p i l l  response, waste character! 'tlbns, s i t e  selection, transporta- 

zation, compliance 'audits and con- 
sul t ing,  lagoon replacement lean-up, safety supplies ' .  

Regulatory b r i e f i n g  seminars 

llow-up audits, emergency 

kaging materials 

ENVIRO-CHEM WASTE MANAGEMENT SERVICES 
) 

P.O. Box '10784, Raleigh; NC 27605 

Contact: Jerry  Oeakle 
Services: Waste analysis, t r i i s p o r t a -  

t ion, technical services, on -s i t e  . 
treatment, consol idat ton, resource . .  

recovery, neutra l izat ion,  h igh  
temperature incinerat ion,  secure 
l a n d f i l l ,  abandoned s i t e  clean-up, 
s p i l l  response, i n d u s t r i a l  cleaning, 
explosive material disposal, consul t -  
i n g  and audits 

NATIONAL ASSOCIATION OF SOLVENT RECYCLERS 
P.O. Box 1288, Dayton, OH 45402 

Contact: Andy Goutman 
Services: A trade organizat ion which pro- 

motes solvent reclamation a c t i v i t i e s .  
Benefits f o r  i t s  members inc lude m e t -  
ings, industry surveys, t rave l  discounts, 
insurance, the "Green Book" which 
p r o f i  les the associat ion ' s members, 
a monthly newsletter and numerous 
bu l l e t i ns  on regulatory top ics  
relevant t o  the ' recyc l ing indust ry .  

(919) 469-8490 

(513) 223-0419 
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