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(2)It is not a liquid and is capable, 
under standard temperature and 
pressure, of causing fire through friction, 
absorption of moisture or spontaneous
chemical changes and, when ignited,
burns so vigorously and persistently that 
is creates a hazard. 

(3) It is an ignitable compressed gas as 
defined in 49CFR 173.300and as 
determined by the test methods 
described in that regulation or 
equivalent test methods approved by the 
Administrator under 8 $ 260.20 and 
m.21. 
(4)It is an oxidizer as defined in 49 

CFR 173.151. 

D,has the EPA Hazardous Waste 
Number of DW1. 

(I261.22 Charscterhsticof corrcas9vity. 
(a) A solid waste exhibits the 

characteristic of corrosivity if a 
representative sample of the waste has 
either of the followingproperties: 
(1)It is aqueous and has a pH less 

than or equal to 2 or greater than or 
equal to 12.5, as determined by a pH 
meter using either the test method 
specified in the "Test Methods for the 
Evaluation of Solid Waste, Physical/ 
Chemical Methods" (also described in 
"Methods for Analysis of Water and 
Wastes" EPA 600/4-79420,March 
19?9), or an equivalent test method 
approved by the Administrator under 
the procedures set forth in 8 $ 260.20and 
260.21. 
(2)It is a liquid and corrodes steel

[si% 1020)at a rate greater than 6.35 
mm (0.250inch) per year at a test 
temperature of 55°C (130°F)as 
determined by the test method specified
in NACE [National Association of 
Corrosion Engineers) Standard TM-01­
69 as standardized in "Test Methods 
for the Evaluation of Solid Waste, 
Physical/Chemical Methods," or an 
equivalent test method approved by the 
Administrator under the procedures set 
forth in $8 26020and 260.21. 

(bbl A solid waste that exhibits the 
charaateristic of corrosivity, but i s  not 
hted as a hazardous waste in Subpart
D, has the EPA Hazardous Waste 
Number of Dmz 

3 261.23 Charscterlstkof reactivity. 

(a) A solid waste exhibits the 
characteristic of reactivity if a 
representative sample of the waste has 
any of the folliowing properties: 
(1)It is normally unstable and readily

undergoes violent change without 
detonating. 
(2)It reacts violently with water. 
(3)It forms potentially explosive

mixtures with water. 
(4) When mixed with water, it 

generates toxic gases, vapors or fumes 
in a quantity sufficient io present a 
danger to human health or the 
environment. 

(5) It is a cyanide or sulfide bearing 
waste which, when exposed to pH
conditions between 2 and 12.5,can 
generate toxic gases, vapors or fumes in 
a quantity sufficient to present a danger 
to human health or the environment. 

(61 It is capable of detonation or 
exp!osive reaction if it is subjected to a 
strong initiating source or if heated 
under confinement. 
(7)It is readily capable of detonation 

or explosive decomposition or reaction 
at standard temperature and pressure. 
{S)It is a forbidden explosive as 

defined in 49CFR 173.51,or a Class A 
explosive as defined in 49CFR 173.53 or 
a Class �3 explosive as defined in 49 CFR 
173.88. 

(b) A solid waste that exhibits the 
Characteristic of reactivity, but is not 
listed as a hazardous waste in Subpart
D,has the EPA Hazardous Waste 
Number of D003. 

8 261.24 Characteristic of EP Toxicity. 

(a] A solid waste exhibits the 
characteristic of EP toxicity if, using the 
test methods described in Appendix 11 
or equivalent methods approved by the 
Administrator under the procedures set 
forth in $8 260.20 and 260.21,the extract 
from a representative sample of the 
waste contains any of the contaminants 
listed in Table I at a concentration equal 
to or greater than the respective value 
given in that Table. Where the waste 
contains less than 0.5 percent filterable 
solids, the waste itself, after filtering, is 
considered to be the extract for the 
purposes of this section. 

(b] A solid waste that exhibits the 
characteristic of EP toxicity, but is not 
listed as a hazardous waste in Subpart
D,has the EPA Hazardous Waste 
Number specified in Table I which 
comesponds to the toxic contaminant 
causing it to be hazardous. 

Tabk I.--Mulmum Concenfrat&n of 
Contaminants for Chomctetlsticof EP ToxIuIty-

Continued 

EPA Maximum 

waste (milligram F 
number per liter) F 

ooo4................ Arsenic...................................... 5 0  F 
Do05................ Barium....................................... lo00 

1 0  F 
5 0  A 

I 5 0  
0 2  FC 

DO10................ Salenium................................... 
0011................ Silver ......................................... 
0012. . Endrir) (1.2,3.4,10.10-

hexachloro-1,?-epoxy-
I.4,4a,5.6.7,a.aa-
octshydro-1,&endo, endo-

1 0  
5 0  

0 02 - .  

FC 
M 
E@ 
FO 
FO 
FO 

5,&dimethano nsphthalene. Fo 
0 4  FO 

hazardous Contaminant concentralion Gena 

hexachlorocyclohexane. . _ _  - FO 
gamma isomer. FOW14................ Methoxychlor [l,l,l- 10 0 __
Trichloro-2.2-bisCp 
methoxyphenyllethane). 

W15................ Toxaphene (C,.H,.Cl., a.5 8261. 
Technicalchlorinated 
camphene. 67-69 percent 
chlorine). 

W16................ 2.4-0, (2.6 10 0 
Dchlorophenoxyacatic 
acid). 

0017................ 2,4,5TP Silvex (2,4.5 1 0  
Trichbrophen~propionic 
acid). 

Subpart 5-Lists of HazardousWastes 

(I261.30 General. 

(a) A solid waste is a hazardous 
waste if it is listed in this Subpart,
unless it has been excluded from this list 
under 8 8 260.20and 260.22. 

(b)The Administrator will indicate his 
basis for listing the classes or types of 
wastes listed in this Subpart by
employing one or more of the following
Hazard Codes: 
IgnitableWaste......................................... . (19
Corrosive Waste............................................................... (CJ 
Reactive Waste................................................................. (H) 

Appendix VI1 identifies the constituent 
which caused the Administrator to list 
the waste as an EP Toxic Waste (E) or 
Toxic Waste (T] in 8 261.31 and 261.32. 

(c] Each hazardous waste listed in this 
Subpart is assigned an EPA Hazardous 
Waste Number which precedes the 
name of the waste. This number must be 
used in complying with the notification 
requirements of Section 3010of the Act 
and certain recordkeeping and reporting
requirements under Parts 262 through 
265 and Part 122 of this Chapter.

(d) Certain of the hazardous wastes 
listed in $ 261.31 or4  261.32 have 
exclusion limits that refer to
P 261.5(~)(5). 
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to being used, re-used, recycled or 
reclaimed is subject to the following 
requirements with respect to such 
transportation or storage: 

(1)Notification requirements under 
Section 3010 RCRA. 

(2) Part 262 of this Chapter. 
(3) Part 263 of this Chapter. 
(4)Subparts A, B,C, D and E of Part 

264 of this Chapter. 
(5) Subparts A, B, C, D, E, G, H, I, J 

and L of Part 265 of this Chapter. 
(6) Parts 122 and 124of this Chapter, 

with respect to storage facilities. 

Subpart 8-Criteria for Identifying the 
Characteristicsof Hazardous Waste 
and for Listing Hazardous Waste 

0 261.10 Criteria tar identifyingthe 
characteristics of hazardous waste. 

(a] The Administrator shall identify 
and define a characteristic of hazardous 
waste in Subpart C only upon
determining that: 

(1)A solid waste that exhibits the 
characteristic may:

(i) Cause, or significantly contribute 
to, an increase in mortality or an 
increase in serious irreversible, or 
incapacitating reversible, illness: or 

(ii) Pose a substantial present or 
potential hazard to human health or the 
environment when it is improperly 
treated, stored, transported, disposed of 
or otherwise managed and 

(2) The characteristic can be: 
(i) Measured by an available 

standardized test method which is 
reasonably within the capability of 
generators of solid waste or private 
sector laboratories that are available to 

Criteria far listing hazardous 

or shall list a solid 

oIid waste meets 

t has been found to be fatal to 
ns in low doses or, in the absence 
Xa on human toxicity, it has been*-instudies to have an oral LD 50 

@QdQizY[rat) of less than 50milligrams
Par kilogram, an inhalation Lc 50 
taGciQ [rat) of less than 2 milligrams 

liter, or a dermal LD 50 toxicity 
f less than 200 milligrams per 
or is otherwise capable of 
r significantly contributing to 
se in serious irreversible, or 
ating reversible, illness. (Waste 

listed in accordance with these criteria 
will be designated Acute Hazardous 
Waste.) 

131 It contains any of the toxic 
constituents listed in Appendix VI11 
unless, after considering any of the 
following factors, the Administrator 
concludis that the waste is m t  capable
of posing a substantial present or 
potential hazard to human health or the 
environment when improperly treated, 
stored, transported or disposed of, or 
otherwise managed:

(i) The nature of the toxicity presented
by the Constituent. 

(ii) The concentration of the 
constituent in the waste. 

(iii) The potential of the constituent or 
any toxic degradation product of the 
constituent to migrate from the waste 
into the environment under the types of 
improper management considered in 
paragraph (a)(3)(vii)of this section. 

(iv) The persistence of the constituent 
or any toxic degradation product of the 
constituent. 

[v) The potential for the constituent or 
any toxic degradation product of the 
constituent to degrade into non-harmful 
constituents and the rate of degradation.

(vi) The degree to which the 
constituent or any degradation product
of the constituent bioaccumulates in 
ecosystems. 

(vii) The plausfile types of improper 
management to which the waste could 
be subjected.

(viii) The quantities of the waste 
generated at individual generation sites 
or on a regional or national basis. 

[ix) The nature and severity of the 
human health and environmental 
damage that has occurred as a result of 
the improper management of wastes 
containing the constituent. 

(x) Action taken by other 
governmental agencies or regulatory 
programs based on the health or 
environmental hazard posed by the 
waste or waste constituent. 
(xi)Such other factors as  may be 

appropriate. 
Substances will be listed on Appendix
VI11 only if they have been shown in 
scientific studies to have toxic, 
carcinogenic, mutagenic or teratogenic
effects on humans or other life forms. 

(Wastes listed in accordance with 
these criteria will be designated Toxic 
wastes.)

(b) The Administrator may list classes 
or types of solid waste as hazardous 
waste if he has reason to believe that 
individual wastes, within the class or 
type of waste, typically or frequently are 
hazardous under the definition of 
hazardous waste found in Section 
1004(5)of the Act. 

(c) The Administrator will use the 
criteria for listing specified in this 
section to establish the exclusion limits 
referred to in 3 261.5(c). 

Subpart C-Charaqteristics of 
Hazardous Waste 

9nsl.m Gsnw&- ~ - -
(a) A solid waste, as defied in 

5 261.2, which is not excluded from 
regulation as  a hazardous waste under 
8 261.4(b), is a hazardous waste if it 
exhibits any of the characteristics 
identified in this Subpart. 

____.-_ 
_ _  

-
[Comment: 3 262.11 of this Chapter sets 
forth the generator's responsibility to 
determine whether his waste exhibits 
one or more of the characteristics 
identified in this Subpart] 

(b) A hazardous waste which is 
identified by a characteristic in this 
subpart, but is not listed as a hazardous 
waste in Subpart D,is assigned the EPA 
Hazardous Waste Number set forth in 
the respective characteristic in this 
Subpart. This number must be used in 
complying with the notification 
requirements of Section 3010of the Act 

_. 

* 

and certain recordkeeping and reporting
requirements under Parts 262 through 
265 and Part 122 of this Chapter. 

' (c) For purposes of this Subpart, the 
Administrator will consider a sample
obtained using any of the applicable 
sampling methods specified in Appendix
I to be a representative sample within 
the meaning of Part 280 of thisChapter. 
[Comment: Since the Appendix I 
sampling methods are not being formally
adopted by the Administrator. a person
who desires to employ an alternative 
sampling method is not required to 
demonstrate the equivalency of his 
method under the procedures set forth in 
fi fi 280.20 and 260.21.] 
8 261.21 Characteristicof ignitabrlity. 

[a) A solid waste exhibits the 
characteristic of ignitability if a 
representative sampIe of the waste has 
any of the following properties: 

(1) It is a liquid, other than an aqueous
solution containing less than 24 percent
alcohol by volume, and has a flash point 
less than fWC (140"q, as determined by 
a Pensky-Martens Closed Cup Tester, 
using the test method spec*ed in ASTN 
Standard D-93-79, or a Setaflash Closed 
Cup Tester, using the test method 
specified in ASTM standard D-3278-78, 
or as determined by an equivalent test 
method approved by the Administrator 
under the procedures set forth in 
3 5 260.20 and 260.21.' 

'ASTM Standards are available from ASTM. 
1916Race Street. Philadelphia, PA 19103. 

7 
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X g n i t a b i l i t y  C h a r a c t e r i z a t i o n  B a c k g r o u n d  Document 

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

S u b t i t l e  C o f  t h e  S o l i d  W a s t e  D i s p o s a l  A c t ,  a s  amended 

by t h e  R e s o u r c e  C o n s e r v a t i o n  a n d  R e c o v e r y  Ac t  o f  1 9 7 6  c r e a t e s  

a c o m p r e h e n s i v e  " c r a d l e - t o - g r a v e ' '  m a n a g e n e n t  c o n t r o l  s y s t e m  

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

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

o f  s u c h  w a s t e .  S e c t i o n  3 0 0 1  o f  t h a t  S u b t i t l e  r e q u i r e s  EPA t o  

i d e n t i f y  t h e  c h a r a c t e r i s t i c s  o f  a n d  l i s t  h a z a r d o u s  w a s t e .  
*-*_. 

W a s t e s  i d e n t i f i e d  o r  l i s t e d  a s  h a z a r d o u s  w i l l  b e  i n c l u d e d  i n  

t h e  management  c o n t r o l  s y s t e m  c r e a t e d  by  S e c t i o n s  3 0 0 2 - 3 0 0 6  

and  3 0 1 0 .  Wastes  n o t  i d e n t i f i e d  o r  l i s t e d  w i l l  b e  s u b j e c t  t o  

t h e  r e q u i r e m e n t s  f o r  n o n - h a z a r d o u s  w a s t e  i m p o s e d  b y  t h e  

S t a t e s  u n d e r  S u b t i t l e  D .  T h e  Agency h a s  d e t e r m i n e d  t h a t  

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

managed  i g n i t a b l e  w a s t e s  p o s e  a s u b s t a n t i a l  p r e s e n t  o r  

p o t e n t i a l  d a n g e r  t o  human h e a l t h  a n d  t h e  e n v i r o n m e n t .  The  

p u r p o s e  o f  t h i s  d o c u m e n t  i s  t o  e x p l a i n  t h e  A g e n c y ' s  d e f i n i t i o n  

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

p r o p o s e d  d e f i n i t i o n  o f  i g n i t a b i l i t y  ( 4 3  FR 5 8 9 5 5 - 5 8 9 5 6 ,  

December  1 8 ,  1978) and  t h e  c h a n g e s  s u b s e q u e n t l y  made .  



11. 	 P r o p o s e d  R e g u l a t i o n  

I g n i t a b l e  Waste .  

(1) D e f i n i t i o n  - A s o l i d  w a s t e  i s  a h a z a r d o u s  w a s t e  i f  

a r e p r e s e n t a t i v e  s a m p l e  o f  t h e  w a s t e :  

( i )  	 Is a l i q u i d  a n d  h a s  a f l a s h  p o i n t  l e s s  t h a n  

60'C (140'F) d e t e r m i n e d  b y  t h e  m e t h o d  c i t e d  

b e l o w  o r  a n  e q u i v a l e n t  m e t h o d ,  o r  

( i i )  	Is n o t  a l i q u i d  a n d  i s  L i a b l e  t o  c a u s e  f i r e s  

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

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

f r o m  m a n u f a c t u r i n g  o r  p r o c e s s i n g ,  o r  when 

i g n i t e d  b u r n s  s o  v i g o r o u s l y  a n d  p e r s i s t e n t l y  

as t o  c r e a t e  a h a z a r d  d u r i n g  i t s  m a n a g e m e n t ,  
_-.... 

o r  

( i i i )  Is a n  i g n i t a b l e  c o m p r e s s e d  g a s  as  d e f i n e d  i n  

4 9  CFR 1 7 3 . 3 0 0 ( b ) ,  o r  

( i v )  Is a n  o x i d i z e r  a s  d e f i n e d  i n  4 9  C F R  1 7 3 . 1 5 1 .  

( 2 )  I d e n t i f i c a t i o n  m e t h o d  

( i )  	F l a s h  p o i n t  o f  l i q u i d s  shall b e  d e t e r m i n e d  b y  a 

P e n s k y - M a r t e n s  C l o s e d  C u p  T e s t e r ,  u s i n g  t h e  

p r o t o c o l  s p e c i f i e d  i n  ASTM s t a n d a r d  D-93-72, o r  

t h e  S e t a f l a s h  C l o s e d  T e s t e r  u s i a g  t h e  p r o t o c o ' .  

s p e c i f i e d  in ASTM s t a n d a r d  0-3278-73 o r  a n y  o c L , e r  

e q u i v a l e n t  m e t h o d  a s  d e f i n e d  i n  t h i s  S u b p a r t .  

( i i )  I g n i t a b l e  g a s e s  s h a l l  b e  d e t e r m i n e d  b y  t h e  me:h,ds 

d e s c r i b e d  i n  49  C F R  1 7 3 . 3 0 0 .  



4 111. RATIONALE F O R  THE PROPOSED R E G U L A T I O N  

A .  Rationale for Proposing an  I g n f t a b l e  C h a r a c t e r i s t i c  

I g n i t s b f l l t y *  was c h o s e n  as a c h a r a c t e r i s t i c  of 

h a z a r d o u s  waste b e c a u s e  i g n i t a b l e  wastes p o s e  a s u b s t a n t i a l  

p r e s e n t  o r  p o t e n t i a l  d a n g e r  t o  h u m a n  h e a l t h  a n d  t h e  e n v i r o n ­

ment i f  i m p r o p e r l y  m a n a g e d .  S u c h  wastes can c a u s e  f i r e s  

w h i c h  d i r e c t l y  d a m a g e  t h e  e n v i r o n m e n t  b y  h e a t  a n d  smoke p r o ­

d u c t i o n  o r  i n d i r e c t l y  damage  t h e  e n v i r o n m e n t  by p r o v i d i n g  a 

v e c t o r  t h r o u g h  w h i c h  o t h e r  h a z a r d o u s  v a s t e s  can  be d i s p e r s e d .  

An e x a m p l e  o f  t h e  l a t t e r  w o u l d  b e  t h e  c r e a t i o n  o f  c o n v e c t i o n  

c u r r e n t s  t h a t  t r a n s p o r t  t o x i c  p a r t i c u l a t e s .  I g n i t a b l e  v a s t e s  

may a l s o  r e s u l t  i n  f i r e s  w h i c h  c a u s e  o t h e r w i s e  b e n i g n  wastes  

t o  b e c o m e  h a z a r d o u s .  An e x a m p l e  o f  this w o u l d  be t h e  p r o ­

d u c t i o n  o f  n o x i o u s  f u m e s  from t h e  b u r n i n g  o f  p l a s t l c  waste,.-. 

P a s t  r o u t i n e  managemen t  o f  i g n i t a b l e  w a s t e s  h a s  r e s u l t e d  in 

d e a t h  a n d  i n j u r y  t o  p e r s o n s  a n d  damage t o  p r o p e r t y .  A p p e n d i x  

I l i s t s  and discusses some o f  t h e s e  damage i n c i d e n t s .  

I n  a c k n o w l e d g m e n t  of t h e  d a n g e r s  a s s o c i a t e d  w i t h  i g n i t a b l e  

wastes ,  C o n g r e s s  d e s i g n a t e d  f l a m m a b i l i t y  ( i g n i t a b i l i t y )  a s  a 

p o t e n t i a l  h a z a r d o u s  C h a r a c t e r i s t i c .  A t  p a g e  2 5  o f  t h e  

B o u s e  R e p o r t * * ,  t h e  H o u s e  C o m m i t t e e  s t a t e d  a s  follows: 

* EPA h a s  u s e d  t h e  term " i g n i t a b i l i t y '  t o  a v o i d  c o n f u s f o n  
' w i t h  DOT'S u s e  o f  t h e  term " f l a n n a b i l i t y "  i n  i t s  r e g u l a t i o n s .
.EPA's 	 d e f i n i t i o n  o f  f g a i t a b i l i t y  is s y n o n y m o u s  w i t h  ASTM's 
d e f i n i t i o n  o f  f l a m m a b i l i t y .  ASTM d e f i n e s  f l a n m a b i l i t y  a s  t h e  
c a p a b i l i t y  o f  a s u b s t a a c e / w a s t e  t o  u a d e r g o  a rapid e x o r h e r m i c  

- o x i d a t i o n  p r o c e s s  a c c o m p a n i e d  by c o n t i n u o u s  e v o l u t i o n  o f  
h e a t  and u s u a l l y  l i g h t  u n d e r  normal a m b i e n t  c o n d i t i o n s .  
* * R e p o r t  o f - t h e  C o m m i t t e e  on I n t e r s t a t e  and F o r e i g n  Commerce,  
U.S. R o u s e  o f  R e p r e s e n t a t i v e s  ( H . R .  14496) 



W ., t h e  C o m m i t t e e ' s  i n t e n t i o n  i s  
t h a t  EPA, i n  t h e  d e v e l o p m e n t  o f  t h e  
c h a r a c t e r i s t i c s  o f  a h a z a r d o u s  vas te  
t a k e  into c o n s i d e r a t i o n  t h e  t o x i c i t y
of t h e  waste,  its p e r s i s t e n c e  and 
d e g r a b i l i t g  in n a t u r e ,  its p o t e n t i a l  
f o r  a c c u m u l a t i o n  i n t o  t i s s u e  and 
other r e l a t e d  f a c t o r s ,  s u c h  as 
f l a m m a b i l i t y ,  c o r r o s i v e n e s s  o r  o t h e r  
h a z a r d o u s  c h a r a c t e r i s t i c s  ( e m p h a s i s  a d d e d )  

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

wastes, s e v e r a l  S t a t e s  r e g u l a t e  o r  s e t  g u i d e l i n e s  f o r  t h e  

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

o r g a n i z a t i o a s  o f t e n  p u b l i s h  s u g g e s t i o n s  f o r  t h e i r  s a f e  

m a n a g e m e n t .  A p p e n d i x  LI l i s t s  some o f  t h e s e  r e g u l a t i o n s ,  

g u i d e l i n e s  a n d  s u g g e s t i o n s .  F o r  a d e t a i l e d  d i s c u s s i o n  on t h e  

c r i t e r i a  f o r  d e t e r m i n i n g  c h a r a c t e r i s t i c s ,  s e e  a p p r o p r i a t e  
..C .. 

b a c k g r o u n d  d o c u m e n t  

8 .  R a t i o n a l e  f o r  p r o p o s e d  d e f i n i t i o n  

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

Agency h a s  s o u g h t  t o  identify a n d  e m p l o y  a n  indicator o r  

m e a s u r e  o f  i g n i t a b i l i t y  w h i c h  b e s t  m o d e l s  t h e  h a z a r d s  associ­

a t e d  w i t h  i g n i t a b l e  wastes .  U n f o r t u n a t e l y ,  no s i n g l e  i n d i c a t o r  

a d e q u a t e l y  models t h e  h a z a r d s  p r e s e n t e d  by all o f  t h e  physical 

s t a t e s  (gas,  l i q u i d ,  s e m i - s o l i d ,  o r  s o l f d )  i n  w h i c h  i g n i t a b l e  

'was tes  occur. C o n s e q u e n t l y ,  the Agency has h a d  t o  treat the 

different p h y s i c a l  s t a t e s  o f  i g n f r a b l e  v a s t e s  s e p a r a t e l y  in 

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

t r e a t m e n t  is discussed b e l o w .  



I I g n i t a b l e  L i q u i d s  

There a r e  8-everal e s t a b l i s h e d  m e a s u r e s  o r  i n d i c a t o r s  

o f  t h e  i g n i t a b i l i t y  o f  a l i q u i d  waste*; f o r  e x a m p l e ,  f l a s h  p o i n t ,  

f i r e  p o i n t ,  a u t o i g n i t i o n ,  e t c .  T h e s e  m e a s u r e s  a n d  o t h e r  terms 

r e l a t e d  t o  f i r e  phenomenon  m e a s u r e m e n t  a r e  p r e s e n t e d  and  

d e f i n e d  i n  A p p e n d i x  SII. The most a t t r a c t i v e  of t h e s e  

i n d i c a t o r s  of i g n i t a b i l i t y  i s  t h e  f l a s h  p o i n t  o f  t h e  w a s t e .  

F l a s h  p o i n t  i s  d e f i n e d  a s  the l o w e s t  t e m p e r a t u r e ,  c o r r e c t e d  

t o  a p r e s s u r e  o f  101.3 K Pa (1013 m i l l i b a r s ) ,  of a s u b s t a n c e  

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

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

t e s t L .  T h e  A g e n c y  b e l i e v e s  t h a t  f l a s h  p o i n t  b e s t  m o d e l s  

t h e  h a z a r d s  a s s o c i a t e d  with t h e  disposal o f  i g n i t a b l e  l i q u i d  

waste  s t reams.  V a p o r / a i - r  m i x t u r e s  a b o v e  t h e  l i q u i d  waste 

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

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

o f  s u c h  was tes .  S u c h  i g n i t i o n  s o u r c e s  i n c l u d e  t h e  h o t  

e x h a u s t  s y s t e m s  o f  c o m p a c t i o n  e q u i p m e n t  a n d  t r u c k s  u s e d  i n  

l a n d f i l l s  a n d  f o r  h a u l i n g  was tes ;  e l e c t r i c a l  s p a r k s  f r o m  t h e  

i g n i t i o n  s y s t e m 6  of o u c h  e q u i p m e n t ;  e l e c t r i c a l  s p a r k s  f r o m  

pump m o t o r s  a n d  o t h e r  e l e c t r i c a l  d e v i c e s ;  and sparks f r o m  

f r i c t i o n  a n d  l i g h t e d  c i g a r e t t e s .  I n t e r n a l  t e m p e r a t u r e s  c a n  

e l e v a t e  t h e  t e m p e r a t u r e s  o f  wastes  p a s t  a m b i e n t  t e m p e r a t u r e s .  

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

- f rom s u c h  t h i n g s  a s  t h e  h e a t  o f  d e c o m p o s i t i o n  o f  o r g a n i c  

waste  o r  the a b s o r b e d  h e a t  o f  t h e  s u n  on t h e  s o m e t i n e s  d a r i  

* L i q u i d s  a r e  d e f i n e d  b y  t h e  l i m i t a t i o n  o f  t e s t  s t a n d r r ' r  
p r o p o s e d  l a t e r  i n  t h i s  d o c u m e n t .  



a n d  b r o k e n  s u r f a c e  o f  t h e  l a n d f i l l .  Once i g n i t e d ,  l i q u i d  

w a s t e s  w i t h  low f l a s h  p o i n t s  c a n  c a u s e  f i r e s  w h i c h  r e s u l t  i n  

t h e  damage  o u t l i n e d  a b o v e .  A l l  g o v e r n m e n t  a g e n c i e s  a n d  

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

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

p o i n t  a s  t h e  p r i m a r y  i n d i c a t o r  o f  t h e  f i r e  h a z a r d  o f  l i q u i d s .  

T h e  p r i m a r y  r e a s o n s  g i v e n  f o r  t h i s  r e c o m m e n d a t i o n  w e r e  t h e  

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

t h e  i n e x p e n s i v e n e s s  o f  f l a s h  p o i n t  t e s t i n g ,  a n d  t h e  many y e a r s  

o f  d a t a  c o m p i l a t i o n .  A s  A p p e n d i x  I1 d i s c l o s e s ,  s t a t e s  and  

p u b l i c  a n d  p r i v a t e  o r g a n i z a t i o n s  w h i c h  h a v e  p r o m u l g a t e d  

r e g u l a t i o n s  and  g u i d e l i n e s  r e g a r d i n g  i g n i t a b l e  l i q u i d s  h a v e  

a l m o s t  i n v a r i a b l y  u s e d  f l a s h  p o i n t  a s  t h e  b a r o m e t e r  o f  i g n i t a ­
-- * .­

b i l i t y .  

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

p o i n t  o f  t h e  w a s t e .  F i r e  p o i n t  i s  d e f i n e d  a s  t h e  minimum 

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

v e s s e l  b e f o r e  t h e  s u b s t a n c e  w i l l  s u s t a i n  c o m b u s t i o n  for a 

s p e c i f i e d  p e r i o d  o f  t i m e  a f t e r  i g n i t i o n  b y  a n  e x t e r n a l  s o u r c e 1 .  

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

t h e  c a p a c i t y  o f  a s u b s t a n c e  t o  s u s t a i n  c o m b u s t i o n  when i g n i t e d  

by a n  e x t e r n a l  s o u r c e  r a t h e r  t h a n  j u s t  t h e ' c a p a c i t y  o f  a 

s u b s t a n c e  t o  f l a s h .  The two a r e  t h u s  c l o s e l y  r e l a t e d  a n d  

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

h i g h e r  t h a n  t h e  f l a s h  p o i n t .  A l t h o u g h  f i r e  p o i n t  m o d e l s  

t h e  h a z a r d s  w h i c h  accompany t h e  i g n i t i o n  o f  i g n i t a b l e  ' l i q u i d  



-- 

waste  s t reams,  t h e  A g e n c y  h a s  d e t e r m i n e d  t h a t  f l a s h  p o i n t  i a  

t h e  b e t t e r  i n d i c a t o r  of i g n l t a b i l i t p .  This is b e c a u s e  of 

t h e  small  d i f f e r e n c e  b e t w e e n  f l a s h  p o i n t  a n d  f i r e  p o i n t ,  t h e  

w i d e s p r e a d  a c c e p t a n c e  of flash p o i n t  b y  t h e  r e g u l a t e d  commun­

i t y ,  and t h e  d a n g e r s  a s s o c i a t e d  with liquids t h a t  f l a s h .  

A n o t h e r  possible i n d i c a t o r  o f  f g n i t a b i l i t y  is t h e  

a u t o i g n i t i o n  t e m p e r a t u r e  of t h e  u a s t e .  A u t o i g n i t i o n  is t h e  

s p o n t a n e o u s  i g n i t i o n  o f  a m a t e r i a l  w h i c h  occurs n o t  a s  a 

r e s u l t  of a n  e x t e r n a l  i g n i t i o n  s o u r c e ,  b u t  as a r e s u l t  of  

h e a t  l i b e r a t i o n  f r o m  an e x o t h e r m i c  r e a c t i o n  o c c u r r i n g  in t h e  

m a t e r i a l 1 .  A u t o i g n i t i o n  t e m p e r a t u r e  is t h e  t e m p e r a t u r e  

a t  w h i c h  t h i s  s p o n t a n e o u s  i g n i t i o n  t a k e s  p l a c e .  Auto-

i g n i t i o n  t e m p e r a t u r e s  t e n d  t o  b e  much h i g h e r  t h a n  f l a s h  p o i n t  

t e m p  e r a  t u r  e s - - g e n e r a l  l f ’ s e v e  t a l  h u n d r e d  d e g r e e s  h i g h e r ,  a s  

T a b l e  I i l l u s t r a t e s .  C o n s e q u e n t l y ,  i t  i s  v e r y  u n l i k e l y  t h a t  

w a s t e s  w o u l d  be e x p o s e d  d u r l n g  t h e i r  management  t o  e n e r g y  

s o u r c e s  o f  t h e  m a g n i t u d e  n e c e s s a r y  t o  h e a t  them t o  t h e i r  

a u t o i g n i t i o n  p o i n t .  The  Agency h a s  r e j e c t e d  a u t o i g n i t i o n  

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

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

t h e  Agency  wishes t o  m i n i m i z e  i . e .  t h e  e x t e r n a l  i g n i t i o n  

o f  v o l a t i l i z e d  l i q u i d  w a s t e s .  To t h e  e x t e n t  t h e  a u t o i g n i t i o n  

o f  l i q u i d  was t e s  d o e s  p o s e  a h a z a r d ,  t h i s  h a z a r d  is l i k e l y  

t o  b e  t a k e n  c a r e  o f  b y  t h e  f l a s h  p o i n t  l i m i t s .  
* 

W h i l e  most S t a t e s ,  a g e n c i e s ,  and o r g a n i z a t i o n s  t h a t  d e f i n e  

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

-x-



Table 1 

Comparison of Flash P o i n t  and Autoignition Temperatures -
Substance F l a s h  P o i n t *  o f  

'F ( ' C )  

Acetaldehyde 36 (2.2) 

Acetic A c i d  (Glacial) 109 (42.8) 

Allyl Alcohol 70 (21.1) 

Camphor 150 (65.6) 

E t h y l  Alcohol 55 (12.8) 

F u e l  Oil #I. 100 (37.8) 

Auto 	i g n i  tion* of 
O F  ('C) 

365 (185) 

8 0 0  (426.7) 

713 (378.3) 

871 (466.1) 

793 ( 4 2 2 . 8 )  

4 4 4  (228.9) 

* N F P A ,  Fire Protection Bandbook, 12th E d i t i o n ,  Chapter IX, 
Fire Hazard p r o p e r t i e s  o f  Flammable Liquids, Gases and V o l a t i l e  
S o l i d s ,  Table 6-126. 

. 




no c o n s e n s u s  on v h a t  t h e  l i m i t  s h o u l d  be .  F o r  e x a m p l e ,  t h e  

Depar tment  of  T r a n s p o r t a t i o n  ( D O T )  d e f i n e s  s u b s t a n c e s  w i t h  f l a s h  

p o i n t s  b e l o w  37.9.C (100°F) as  f l a m m a b l e  a n d  f l a s h  p o i n t s  a t  

o r  a b o v e  37.8OC b u t  less t h a n  93.3"C(200°F) as c o m b u s t i b l e 2 .  A 

number  of  o r g a n i z a t i o n s ,  r e s p o n d i n g  t o  t h e  D e p a r t m e n t  o f  

T r a n s p o r t a t i o n ' s  e f f o r t  t o  s t a n d a r d i z e  its f l a s h  p o i n t  l i m i t s ,  

h a v e  f o l l o w e d  s u i t .  S e e  A p p e n d i x  If. O h i o ,  on t h e  o t h e r  h a n d ,  

d e f i n e s  l i q u i d s  w i t h  f l a s h  p o i n t s  less t h a n  7 9 . 4 ' C  ( 1 7 5 ' F )  a s  

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

all3. S i m i l i a r l y ,  t h e  N a t i o n a l  Fire P r o t e c t i o n  A s s o c i a t i o n  

(NPPA) h a s  e r e c t e d  a c l a s s i f i c a t i o n  s y s t e m  w h i c h  d e f i n e s  

l i q u i d s  w i t h  f l a s h  points b e l o w  37.8OC (100°F) a s  C las s  I 

( f l a m m a b l e )  l i q u i d s ,  l i q u i d s  w i t h  f l a s h  p o i n t s  a t  o r  a b o v e-_. 
3 7 . 8 ' C  and b e l o w  60'C(140°F) as  Class I1 ( c o m b u s t i b l e )  

l i q u i d s  a n d  l i q u i d s  w i t h  f l a s h  p o i n t s  a b o v e  60°C a s  Class 

111 l i q u i d s .  

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

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

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

t h e  t r a n s p o r t a t i o n ,  s t o r a g e ,  a n d  d i s p o s a l  o f  i g n i t a b l e  

l i q u i d  wastes o r  a r e  i n a p p r o p r i a t e  f o r  o t h e r  r e a s o n s .  For 

. i n s t a n c e ,  t h e  D e p a r t m e n t  o f  T r a n s p o r t a t i o n ' s  f l a s h  p o i n t  l i m i t  

of  3 7 . 8 " C ( 1 0 0 ° F )  for f l a m m a b l e  s u b s t a n c e s  a p p e a r s  t o  h a v e  

b e e n  c h o s e n  f o r  t h e  p u r p o s e  of k e e p i n g  a l l  of  t h e  f u e l  oils 

r e g u l a t e d  by D O T  i n  the c o m b u s t i b l e  c a t e g o r y  ( i . e o ,  t o  a v o i d  

c l a s s i f y i n g  some f u e l  oils as f l a m m a b l e  and others a s  c o o b u s ­

-+ '"57 



t i b l e ) .  T h i s  flash p o i n t  l i m i t  was a p p a r e n t l y  a o t  d e s i g n e d  

t o  t a k e  i n t o  a c c o u n t  a l l  o f  t h e  h e a t  s o u r c e s  t o  w h i c h  i g n i t a b l e  

l i q u i d s  are e x p o s e d  d u r i n g  t r a n s i t ,  storage, a n d  u l t i m a t e  

d i s p o s a l .  J. K. K u c h t a ,  e t  a l . ,  i n  a n  e a r l y  DOT s t u d y 4  

r e c o m m e n d e d  a8 follows: 

I t  is r e c o m m e n d e d  t h a t  a f l a m m a b l e  l i q u i d  
b e  d e f i n e d  a s  one w i t h  a flash point b e l o w  
140°F, a s  d e t e r m i n e d  i n  a Tag C l o s e d  Cup,  
a n d  h a v i n g  a v a p o r  p r e s s u r e  not e x c e e d i n g  
4 0  p s i a  a t  100'F. The  140"  b r e a k  p o i n t  i s  
s u g g e s t e d  b e c a u s e  a m b i e n t  t e m p e r a t u r e s  of 
t h i s  o r d e r  c a n  b e  e n c o u n t e r e d  d u r i n g  s h i p ­
m e n t ,  p a r t i c u l a r l y  in h o t  c l i m a t e s ,  t h i s  
b r e a k  p o i n t  is also c o n s i s t e n t  w i t h  t h e  
NFPA a n d  LMCO c l a s s i f i c a t i o n  s y s t e m s  a n d  
t h a t  p r o p o s e d  by IOTTSG.  

S i m i l i a r l y ,  t h e  c l a s s i f i c a t i o n  s c h e m e s  a d o p t e d  by NFPA a n d  

D O T  a r e  i n a p p r o p r i a t e  b e c a u s e  t h e y  w o u l d  f o r c e  EPA t o  

a d o p t  a d e g r e e  of h a z a r d - ' a p p r o a c h  t o  t h e  i d e n t i f i c a t i o n  o f  

h a z a r d o u s  waste.  EPA's a p p r o a c h  h a s  b e e n  t o  classify 

wastes a s  e i t h e r  h a z a r d o u s  o r  n o t  and t o  r e l y  o n  t h e  

waste  m a n a g e m e n t  r e g u l a t i o n s  p r o m u l g a t e d  u n d e r  S e c t i o n  3 0 0 4  

a n d  3005 t o  i n j e c t  a n y  n e e d e d  f l e x i b i l i t y  i n t o  t h e  waste 

m a n a g e m e n t  r e q u i r e m e n t s * .  

In s e l e c t i n g  a f l a s h  p o i n t  l i m i t  f o r  c o n t r o l l i n g  

i g n i t a b l e  l i q u i d s ,  t h e  l o g i c a l  c h o i c e  w o u l d  b e  t o  u s e  t h a t  

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

d u r i n g r o u t i n e  m a n a g e m e n t .  A f t e r  c a r e f u l  s t u d y ,  t h e  Agency 

- *One of those who a d v o c a t e d  s e t t i n g  u p  a c l a s s i f i c a t i o n  
s y s t e m  f o r  d e f i n i n g  i g n i t a b i l i t y  was Hr. H a r r y  A. Wray of 
the A m e r i c a n  S o c i e t y  f o r  T e s t i n g  Ma te r i a l s .  Be a d v o c a t e d  a 
c l a s s i f i c a t i o n  s y s t e m  b a s e d  o n  a c o m b i n a t i o n  of NFPA Code,
DOT^, DOL^ r e g u l a t i o n s .  



h a s  d i s c o v e r e d  t h a t  l i q u i d  w a s t e s  a r e  e x p o s e d  t o  t e m p e r a t u r e s  

o f  u p  t o  140' i n  t h e  r o u t i n e  h a n d l i n g  of s u c h  w a s t e s .  As 

n o t e d  b y  J .  M. K u c h t a  i n  t h e  D O T  s t u d y  r e f e r e n c e d  a b o v e t ,  

t h i s  u p p e r  t e m p e r a t u r e  c a n  o c c u r  i n s i d e  s t o r a g e  t a n k s ,  s t o r a g e  

c o n t a i n e r s  a n d  t r a n s p o r t a t i o n  t a n k  t r a i l e r s  on h o t  s u n n y  

d a y s .  A s  i n d i c a t e d  by  t h e  s t u d i e s  r e f e r e n c e d  i n  T a b l e  2 ,  

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

e n v i r o n m e n t s .  A c c o r d i n g l y ,  t h e  Agency h a s  e l e c t e d  t o  u s e  a 

f l a s h  p o i n t  o f  60'C ( 1 4 0 ' F )  a s  t h e  r e g u l a t o r y  l i m i t  f o r  

d e f i n i n g  w h e t h e r  a l i q u i d  w a s t e  i s  a n  i g n i t a b l e  h a z a r d o u s  

w a s t e .  T o  u s e  a l o w e r  f l a s h  p o i n t  l i m i t  wou ld  e x c l u d e  f r o m  

r e g u l a t o r y  c o v e r a g e  many l i q u i d  w a s t e s  w h i c h  c o u l d ,  in f a c t ,  

p r e s e n t  a h a z a r d  u n d e r  t y p i c a l  c o n d i t i o n s  e n c o u n t e r e d  i n  ._.~ 

l i q u i d  w a s t e  m a n a g e m e n t ,  t h a t  i s  f i r e s  t h a t  r e s u l t  f rom t h e  

i g n i t i o n  o f  t h e s e  w a s t e s .  T h i s  f l a s h  p o i n t  l i m i t  w i l l  i n c l u d e  

a l l  t h o s e  l i q u i d  w a s t e s  w h i c h  w o u l d  f a l l  w i t h i n  C l a s s  I and  

C l a s s  11 o f  NFPA's c l a s s i f i c a t i o n  s c h e m e .  

2 .  I g n i t a b l e  S o l i d s  

S o l i d  m a t e r i a l s  t y p i c a l l y  d o  n o t  v o l a t i l i z e  a s  l i q u i d  

m a t e r i a l s  s i n c e  m o s t  s o l i d s  h a v e  l o w e r  v a p o r  p r e s s u r e s  t h a n  d o  

l i q u i d s .  C o n s e q u e n t l y ,  s o l i d  w a s t e s  r a r e l y  h a v e  l o w  f l a s h  . 

p o i n t s ,  t h a t  i s  t h o s e  l e s s  t h a n  60'C ( 1 4 0 ° F ) .  T h e  h a z a r d s  t h a t  

a t t e n d  t h e  management  o f  l i q u i d  w a s t e s  a n d  t h a t  a r e  s o d e l e d  

b y  f l a s h  p o i n t  t h u s  d o  n o t  a t t e n d  s o l i d  w a s t e s .  Even  i f  

t h i s  w e r e  n o t  t h e  c a s e ,  i t  would b e  d i f f i c u l t  t o  c o n s t r u c t  a 



T a b l e  2 

Typical Landfill T e o p e r a t u r e s  

S t u d y / R e f e r e n c e s  T e m p e r a t u r e / C o n d i t i o n s  Remarks 

-
1I 1 

1. 	 S u r v i v a l  of Fecal 1 120°F ( 4 8 . 8 O C )  t o  140'F 1 L a n d f i l l i n g  c o n d i t i o  
C o l i f o r m s  and 1 d u r i n g  t h e  f i r s t  week i n  1 m o d e l s  n i c e l y  t h e  c e  
Fecal S t r e p t o - I t h e  m i d d l e - s e c t i o n  o f  t h e 1  of  many s a n i t a r y  Ian 
c o c c i  i n  a sani - I l a n d f i l l  at 2 t o  6 foot I d i s p o s a l  s i t e s .  
t a r y  l a n d f i l l b .  1 d e p t h s  ( t e m p e r a t u r e s  were1 

I 10 t o  1 5  degrees l o w e r  i n 1
II t h e  p e r i p h e r y .

I i 

2 .  	 Boone C o u n t y  F i e l d 1  P e a k  t e m p e r a t u r e  r e c o r d e d  I H i g h e s t  r e a d i n g s  w e r  
S i t e  I n t e r i m  1 was 5 1 . 1 ' C  (124°F) I 4 t o  6 d a y s  a f t e r  
R e p o r t ,  T e s t  Cells I I r e f u s e  p l a c e m e n t .  
ZA, 2C a n d  2D7. 1 I 

I I 
1 I 

3.  	 Sonoma C o u n t y  I Peak t e m p e r a t u r e  r e c o r d e d 1  The  s e a s o n  t e m p e r a t i
Solid U a s t e  1 was 4 3 . 9 ' C  ( I l f O F )  1 v a r i a t i o n s  f o r  t h i s  
S t a b i l i z a t i o n  I I s t u d y  shown a n  ambf 


I r a n g e  o f  a l m o s t  20" 
S t u d y a  

I 

1 
I I (78'F) o v e r  t h e  ann 


' I c y c l e .  IU g e n e r a l , 

1 I t h e r e  i s  a n  a p p a r e n 

I I t e m p e r a t u r e  r e s p o n s  

I 
I 

I o f  t h e  u p p e r  s e v e r a 

I f e e t  o f  t h e  l a n d f i l  


4. 	 M a n a g e m e n t  o f  Cas A m b i e n t  t e m p e r a t u r e s  
and Leachate  in I d u r i n g  t e s t  cell s t u d i e s  
L a n d f  i l l s 9  1 p e a k e d  a t  35'C ( 9 5 ° F )  f o r  

I a i r  and 5 9 O C  (138.Z0F)
I f o r  r e f u s e .  

5 .  	 D e c o m p o s i t i o n  o f  I (1) 7 1 O C  (159.8"F) a t  (1) A e r o b i c  c o n d i t j  
L a n d f  i l l s L o  1 0.9m d e e p .  n e a r  t h e  s u r f a c  

I o f  L a n d f  ill8 rf 
1 ( 2 )  40'C (104OF)  at s u l t i n g  i n  r e l I  
i 3.3m d e e p .  t i v e ; ?  h i g h  t e i  
I e r a :  U t e s .  
I 

( 2 )  	A n a e r o b i c  c o a d  
t i o n r  ? r e v a i l  
a t  d e e p e r  laye 
o f  : h e  l a n d f i l  
t h u r  L o w e r  tern 

I er .a  t ~ f e s .  



Table 2 ( c o a t . )  

Study/Reference  Temperature/Condi t i o n s  Remarks 

I 1 
6 .  Water P o l l u t i o n  1 Surface  temperatures  of f Case spent s h a l e s  

P o t e n t i a l  o f  I 77'C (170.6'F) have I were s t u d i e s  in t h e s  
Spent O i l  S h a l e  I been measured in smal l  I plots, 
Res idues20  I exper imenta l  plots due I 

1 t o  a b s o r p t i o n  o f  s o l a r  1 
I energy.  I 
I 1 

7 .  	 E v a l u a t i o n  of 
E m i s s i o n  Control  
C r i t e r i a  f o r  
Hazardous Waste 
Management 
F a c i l i t i e s 2 6  

I
I Study recommends tha 

I m a t e r i a l s  w i th  f l a s h  

I points below 6 2 . 5 ' C  

I (150'F) need s p e c i a l 

I d i s p o s a l  cons idera­ 


f t i o n s *i I 



r e p r o d u c i b l e  flash p o i n t  t e s t i n g  p r o c e d u r e  f o r  s o l i d s .  S o l i d s  

are u s u a l l y  p o o r e r  c o n d u c t o r s  o f  h e a t  than l i q u i d s ,  a n d  vary 

w i d e l y  i n  thermal. t r a n s p o r t  p r o p e r t i e s .  When a s o l i d  is h e a t e d ,  

heat b u i l d - u p  is intense at t h e  energy s o u r c e ,  due  t o  p o o r  

c o n d u c t a n c e .  The flash point of a given s o l i d  will t h e r e f o r e  

d e p e n d  on t h e  d u r a t i o n  of  h e a t i n g  and t h e  r a t e  o f  change o f  

h e a t i n g .  F o r  e x a m p l e ,  i f  a s o l i d  w e r e  h e a t e d  s l o w l y  i t  

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

q u i c k l y ,  d u e  t o  t h e  i n a b i l i t y  o f  s o l i d s  t o  q u i c k l y  reach 

t h e r m a l  e q u i l i b r i u m .  I n  l i g h t  o f  t h e  a b o v e ,  EPA has c o n c l u d e d  

t h a t  f l a s h  p o i n t  i s  n o t  a n  a p p r o p r i a t e  i n d i c a t o r  o f  t h e  

h a z a r d o u s n e s s  o f  solid i g n i t a b l e  w a s t e s .  

W h i l e  s o l i d  w a s t e s  g e n e r a l l y  d o  n o t  present 2 h a z a r d  by 
~ 1 .  

v i r t u e  of t h e i r  a b i l i t y  t o  v o l a t i z e ,  soae s o l i d  v a s t e s  d o  

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

b u r n  as a r e s u l t  o f  f r i c t i o n ,  m o i s t u r e  a b s o r p t i o n ,  o r  

s p o n t a n e o u s  r e a c t i o n  u n d e r  n o r m a l  t e m p e r a t u r e s  a n d  p r e s s u r e s  

e n c o u n t e r e d  in waste managemen t .  Such  wastes, w h i c h  a r e  

c l o s e l y  akin t o  r e a c t i v e  was tes ,  c a n  c z u s e  d i r e c t  injury t o  

w o r k e r s  o r  o t h e r  p e r s o n s  as a r e s u l t  of fire, induced 

e x p l o s i o n s ,  o r  i n d u c e d  g e n e r a t i o n  of toxic g a s e s  a t  a l m o s t  

any point i n  t h e  waste m a n a g e m e n t  p r o c e s s :  t r a n s p o r t a t i o n ,  

s t o r a g e ,  t r e a t m e n t  o r  d i s p o s a l .  � P A  knows o f  no a v a i l a b l e ,  

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

r e a c t i o n  o f  solid wastes. J . H ,  R u c h t a  a n d  A , F .  Smith of t h e  



B u r e a u  o f  M i n e s  i n  a r e p o r t  t h a t  was  d o n e  f o r  t h e  D e p a r t m e n t  

o f  T r a n s p o r t a t i o n L 1  e s t a b l i s h e d  t e s t  m e t h o d s  f o r  u s e  i n  

c l a s s i f y i n g  f l a m m a b l e  s o l i d s .  However  t w o  i n d e p e n d e n t  

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

t e s t  p r o t o c o l s  d e t e r m i n e d  t h a t  t h e s e  t e s t  m e t h o d s  w e r e  n o t  

r e p r o d u c i b l e l 2 ~ 1 3 , 1 4 .  T h e s e  t e s t  m e t h o d s  a r e  f u r t h e r m o r e  

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

u s e d .  I n t h e  a b s e n c e  o f  a v a i l a b l e  t e s t  a e t h o d s  w h i c h  c a n  b e  

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

by  w a s t e ,  E P A  p r o p o s e d  a n a r r a t i v e  d e f i n i t i o n  s i m i l a r  t o  t h e  

o n e  u s e d  by  DOT i n  i t s  H a z a r d o u s  M a t e r i a l s  R e g u l a t i o n  ( 4 9  

C F R  1 7 3 . 1 5 0 ;  s e e  A p p e n d i x  V I X ) .  T h e  p r o p o s e d  n a r r a t i v e  

d e f i n i t i o n  was a s  f o l l o w s :  

a s o l i d  w a s t e  i s  a h a z a r d o u s  w a s t e  i f  a r e ­
p r e s e n t a t i v e  s a m p l e  o f  t h e  w a s t e  . .. .- i s  
l i a b l e  t o  c a u s e  f i r e s  t h r o u g h  f r i c t i o n ,  
a b s o r p t i o n  o f  m o i s t u r e ,  s p o n t a n e o u s  c h e m i c a l  
c h a n g e  o r  r e t a i n e d  h e a t  f r o m  m a n u f a c t u r i n g  
o r  p r o c e s s i n g ,  o r  when i g n i t e d  b u r n s  s o  
v i g o r o u s l y  a n d  p e r s i s t e n t l y  a s  t o  c r e a t e  a 
h a z a r d  d u r i n g  i t s  m a n a g e m e n t .  

E P A  b e l i e v e s  t h a t  t h i s  d e f i n i t i o n  ( a s  amended i n  a c c o r d a n c e  

w i t h  t h e  d i s c u s s i o n  b e l o w ) ,  w i l l  b e  s u f f i c i e n t l y  s p e c i f i c  t o  

e n a b l e  g e n e r a t o r s  t o  d e t e r m i n e ,  t h r o u g h  t h e i r  k n o w l e d g e  abou: 

t h e  w a s t e  o r  i t s  c o n s t i t u e n t s  o r  t h r o u g h  t h e i r  p r i o r  o b s e r v a ­

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

t h e i r  s o l i d  w a s t e  i s  i g n i t a b l e .  T h e  w a s t e  p r o p e r t y  d e f i n e d  

by  t h i s  d e f i n i t i o n  i s  t h a t  o f  t h e r m a l  i n s t a b i l i t y .  S o l i d  

w a s t e s  h a v i n g  t h i s  p r o p e r t y  w i l l ,  l i k e  r e a c t i v e  w a s t e s ,  b e  

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

h a n d l i n g  t h e  w a s t e  o r  s i m i l a r  w a s t e s  will m o s t  l i k e l y  h a v e  



r a v e a l e d  t h i s  i n s t a b i l i t y .  T h e r e f o r e ,  until t h e  A g e n c y ,  

DOT, or others a r e  a b l e  t o  d e v e l o p  a nore  q u a n t i f i e d  definftion 

of i g n i t a b l e  s o l i d s ,  w i t h  a s e o c i a t e d  t e s t  m e t h o d s ,  EPA b e l i e v e s  

i t  i s  j u s t i f i e d  i n  using t h i s  narrative definition. 

3. I g n i t a b l e  C o m p r e s s e d  Cases 

C o n t a i n e r s  of i g n i t a b l e  c o m p r e s s e d  g a s e s  are o c c a s i o n a l l y ,  

but n o t  f r e q u e n t l y ,  d i s c a r d e d  a s  w a s t e s .  The c o n t a i n e r s  a r e  

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

a n d  d i s p o s a l .  I n  a d d i t i o n ,  t h e y  a r e  s u b j e c t  t o  c o r r o s i o n  and 

e v e n t u a l  l e a k i n g  in l o n g - t e r m  s t o r a g e  2 n d  l a n d  d i s p o s a l .  If 

r u p t u r e d  o r  c o r r o d e d ,  t h e  e s c a p i n g  gas c o u l d  be  i g n i t e d  b y  

e l e c t r i c a l  s p a r k s  o r  o t h e r  ignition s a c r c e s ,  in t h e  same 

f a s h i o n  as i g n i t a b l e  l i q u i d s .  The,fires r e s u l t i n g  from s u c h  

i g n i t i o n s  t h r e a t e n  i n j u r y  t o  w o r k e r s ,  f i r e m e n ,  a n d  o t h e r  

e x p o s e d  p e r s o n s .  D O T  has d e f i n e d  c o c p t e s s e d  g a s e s  in i t s  

B a z a r d o u s  M a t e r i a l s  R e g u l a t i o n s  (49 CFB 1 7 3 . 3 0 0 ) .  This 

d e f i n i t i o n  s u f f i c i e n t l y  e m b r a c e s  the c o m p r e s s e d  g a s e s  which 

a r e  l i k e l y  t o  b e  h a z a r d o u s  u n d e r  c o n d i t i o a s  n o r m a l l y  

e n c o u n t e r e d  i n  t h e  m a n a g e m e n t  of such =asses.  C o n s e q u e n t l y ,  

E P A  h a s  a d o p t e d  t h e  DOT d e f i n i t i o n .  

4 .  I g n i t a b l e  O x i d i z e r s  

�PA c o n s i d e r e d  i n c l u d i n g  in i t s  i g n i t a b i l i t y  c h a r a c t e r ­

i s t i c  wastes  w h i c h  were not e a s i l y  i g n 2 t e d  but w h i c h ,  o n c e  

i g n i t e d ,  w o u l d  b u r n  a n d  c o n t r i b u t e  t o  an o n g o i n g  f i r e .  The  

Agency  h a s  d e c l i n e d  t o  c l a s s i f y  s u c h  c o m b u s t i b l e  wastes as 

i g n i t a b l e  i n  r e c o g n i t i o n  o f  the f a c t  t 5 a t  v i r t u a l l y  all non-



metallic wastes, including paper, waste wood products and 

other o r g a n i c  wastes might display this particular feature. 

E P A  believes that the waste management requirements imposed 

under both Subtitle C and D of the Act, (which control open 

burning and other conditions resulting in strong ignition 

sources) will be sufficient to protect against any hazards 

associated with such combustible wastes. 

Notwithstanding the foregoing, E P A  has determined that 

strong oxidizing wastes should be classified as hazardous 

wastes. Once combustion is initiated, these wastes would 

promote and sustain very aggressive burning or fuming and, 

therefore, would significantly increase the peril to workers, 

firemen, and other exposed persons. E P A  knows of no widely 

available, simple, standardized test methods for measuring 

and defining strong oxidizing wastes. In a D O T  funded 

study to develop a suitable test method,lS the Bureau of 

?fines proposed an apparatus for testing oxidizers which 

is based on the burning rate of a red oak sawdustloxidizer 

mixture. In three later studies 1 2 ~ 1 3 , 1 4 ,two independent 

contractors were assigned the task of evaluating separately 

the Bureau of Xines apparatus and classification system. 

These contractors concluded that the reproducibility of the 

test protocol was very poor. Consequently, E P A  proposed 

using the same narrative definition used by DOT in its 

Hazardous Haterials Regulations ( 4 9  CFR 173.151). E P A  believes 

this definition is sufficiently descriptive to enable waste 

generators t o  ascertain whether they have an oxidizing waste. 

-&I- 2( 



C.  R a t i o n a l e  f o r  P r o p o s e d  T e s t  M e t h o d s  

1. I g n i t a b l e  L i q u i d  T e s t  P r o t o c o l s  

T h e r e  a r e  two b a s i c  methods u s e d  f o r  t e s t i n g  t h e  

flash p o f n t  o f  l i q u i d s :  o p e n  a n d  c l o s e d  c u p  t e s t e r s .  B o t h  

m e t h o d s  r e q u i r e  that the s a m p l e  be p l a c e d  i n  a s a m p l e  c u p  

a n d  h e a t e d  at a slow a n d  c o n s t a n t  r a t e .  Xu a c l o s e d  c u p  

t e s t e r ,  t h e  t e s t  flame i s  i n s e r t e d  i n t o  a v a p o r / a i r  m i x t u r e  

w i t h i n  t h e  c l o s e d  c u p  a n d  o v e r  t h e  l i q u i d ,  w h e r e a s  i n  aa 

o p e n  c u p ,  t h e  t e s t  f l a m e  i s  p a s s e d  o v e r  t h e  v a p o r / a i r  m i x t u r e  

just a b o v e  t h e  l i q u i d .  W h i l e  l i q u i d s  w i l l  f l a s h  a t  t h e  

same c o n c e n t r a t i o n  of v a p o r  a n d  a i r  in b o t h  c u p s  t h e y  w i l l  

f l a s h  a t  a l o w e r  t e m p e r a t u r e  i n  a c l o s e d  c u p .  T h i s  is b e c a u s e , .  

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

d e g r e e  t o  a c h i e v e  t h e  same c o n c e n t r a t i o n  o f  v a p o r  a n d  a i r  a s  

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

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

i n  a n  o p e n  c u p ,  

The  Agency c o n s i d e r s  t h e  c l o s e d  c u p  t e s t e r  t o  b e  more 

s u i t a b l e  f o r  t e s t i n g  t h e  f l a s h  p o i n t s  o f  l i q u i d s .  T h i s  i s  

b e c a u s e  t h e  c l o s e d  c u p  t e s t e r  b e t t e r  r e p l i c a t e s  t h e  m o s t  

d a n g e r o u s  t y p e  of i g n i t a b l e  l i q u i d  waste s i t u a t i o n  -- t h a t  

.fs, t h e  s l t u a t i o n  w h e r e  v a p o r  from i g n i t a b l e  wastes c o l l e c t s  

i n  a c l o s e d  space ,  s u c h  as i n  a s t o r a g e  d r u m ,  w a r e h o u s e ,  stc. 

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

i n v o l v i n g  l a n d f i l l  g a s  shows t h a t  v o l a t i l e  g a s e s  e m a n a t i n g  

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



m a n h o l e s  a n d  s o i l  u p  t o  1 0 0 0  f e e t  f r o m  t h e  f i l l  a r e a l b .  

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

i n  a b a r n  a n d  c a u s e d  i n j u r y  when i t  e x p l o d e d 1 6 .  T h e  

c l o s e d  c u p  t e s t e r  i s  a m o r e  c o n s e r v a t i v e  r e p r e s e n t a t i o n  o f  

t h e  h a z a r d  p r e s e n t e d  b y  s u c h  c o n f i n e m e n t  o f  t h e  v a p o r  f r o m  

v o l a t i l i z e d  l i q u i d s .  In a d d i t i o n ,  t h e  c l o s e d  c u p  t e s t e r  i s  

n o t  a s  s u b j e c t  t o  i n t e r f e r e n c e  f r o m  a i r  c u r r e n t s  a n d  g i v e s  

m o r e  r e p r o d u c i b l e  r e s u l t s .  

C l o s e d  c u p  t e s t e r s  come e q u i p p e d  w i t h  d i f f e r e n t  f e a t u r e s .  

T h e r e  a r e  two t y p e s  o f  t e m p e r a t u r e  b a t h s  a v a i l a b l e .  ( A  t e m p e r a ­

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

t e s t e r  a n d  t h e  h e a t i n g  e l e m e n t ) .  S i n c e  t h e  p u r p o s e  o f  t h e s e  

t e m p e r a t u r e  b a t h s  i s  t o  i n s u r e  u n i f o r m  t e m p e r a t u r e  a r o u n d  

t h e  e n t i r e  s a m p l e ,  a l i q u i d  b a t h  i s  s u p e r i o r  t o  a n  a i r  b a t h  

b e c a u s e  l i q u i d s  t r a n s p o r t  h e a t  b e t t e r  t h a n  a i r .  Also, t h e r e  

a r e  two t y p e s  o f  h e a t i n g  e l e m e n t s ;  e l e c t r i c  and g a s .  I t  

makes l i t t l e  d i f f e r e n c e  i n  t h e  t e s t  r e s u l t s  w h e t h e r  t h e  

a p p a r a t u s  h a s  a g a s  o r  e l e c t r i c  b u r n e r .  Both  a r e  e q u a l l y  

a c c u r a t e  a t  t h e  low t e m p e r a t u r e s  o f  c o n c e r n .  An o p t i o n a l  

f e a t u r e  f o r  c l o s e d  c u p  t e s t e r s  i s  a m i x i n g  d e v i c e  o r  s t i r r e r .  

The s t i r r e r  c a n  p r e v e n t  i n t e r f e r e n c e  i n  t h e  o p e r a t i o n  o f  

:he t e s t  w h i c h  r e s u l t s  when t e s t  s a m p l e s  a r e  v e r y  v i s c o u s ,  

t e n d  t o  s k i n  o v e r ,  t e n d  t o  s t r a t i f y ,  o r  c o n t a i n  s u s p e n d e d  

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

l a y e r s  will i n h i b i t  t h e  v o l a t i l a t i o n  o f  t h e  lower l a y e r s .  The 

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



only when the l ower  l a y e r s  a r e  i n  d i r e c t  c o n t a c t  w i t h  t h e  

a t m o s p h e r e .  A mixing d e v i c e  c u r e s  t h i s  p r o b l e m .  S i n c e  the 

most p r e v a l e n t  f o r m s  of waste streams d e s t i n e d  f o r  l a n d  

d i s p o s a l  a r e  s l u d g e s  and s e m f - s o l i d s ,  EPA b e l i e v e s  t h a t  

c l o s e d  c u p  t e s t e r s  s h o u l d  be e q u i p p e d  w i t h  a mixlng d e v i c e .  

The c l o s e d  cup t e s t e r  w h i c h  s a t i s f i e s  t h e  a b o v e  r e q u i r e ­

m e n t s  is t h e  P e n s k y - M a r t e n s  C l o s e d  Cup T e s t e r .  T a b l e  3 

c o m p a r e s  t h i s  t e s t e r  w i t h  t h e  Tag  Closed Cup t e s t e r  a n d  

d e m o n s t r a t e s  a v a i l a b l e  o p t i o n s .  T a b l e  4 - A S T M  S p e c i f i c a t i o n s  

a n d  H e a s u r e d  P e r f o r m a n c e  f o r  S e v e r a l  Flash Point T e s t e r s  -
c o m p a r e s  d a t a  o n  r e p e a t a b i l i t y  a n d  r e p r o d u c i b i l i t y 4 .  As 

shown i n  t h i s  t a b l e ,  t h e r e  are two t e s t e r s  t h a t  a r e  f a i r l y  

r e p r o d u c i b l e ,  T h e  T a l i a g u e  a n d  t h e  P e n s k y - M a r t e n s  Closed Cup 

T e s t e r s .  

J. K u c h t a  i n  h i s  r e p o r t  t o  DOT4 made t h e  following 

r e c o m m e n d a t i o n s :  

A c c o r d i n g  t o  t h e  a v a i l a b l e  d a t a  i n  t h e  
l i t e r a t u r e ,  t h e  Tag c l o s e d  c u p  i s  s u i t ­
a b l e  f o r  d e t e r m i n i n g  f l a s h  p o i n t s  of  
l i q u i d s  o v e r  a t e m p e r a t u r e  r a n g e  f r o m  
a b o u t  220’F down t o  a t  l e a s t  O O F .  

A l t h o u g h  i t  i s  c u r r e n t l y  r e c o m m e n d e d  
f o r  d e r e r m i n a t i o n s  u p  t o  o n l y  t74’F, 
ASTM C o m m i t t e e  ( 0 - 2  a n d  E-27) are  
p r e s e n t l y  p r o p o s i n g  t h a t  t h e  maximum 
t e m p e r a t u r e  be i n c r e a s e d  t o  200’ o r  
220 O F  f o r  u s e  w i t h  l i q u i d s  having 
a v i s c o s i t y  o f  4 c e n t i p o i s e  (100OF) 
o r  l e s s .  F o r  l i q u i d s  of  h i g h e r  
v i s c o s i t y  o r  higher f l a s h  p o i n t s ,  
t h e  P e n s k y - M a r t e n s  closed c u p  
is r ecommended .  However ,  o n e  can 
a l s o  e x t e n d  t h e  use of the T a g  t e s t e r  
t o  t h e  h i g h e r  v i s c o s i t y  l i q u i d s  by 
e m p l o y i n g  a l o w e r  h e a t i n g  r a t e  t h a n  
p r e s e n t l y  s p e c i f i e d .  A heating r a t e  

. 
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of  l e s s  t h a n  O.S"F/ntin.  o r  a naximum 
t e m p e r a t u r e  d i f f e r e n c e  o f  5°F b e t w e e n  
t h e  b a t h  a n d  s a m p l e  h a v e  b e e n  f o u n d  
s u i t a b l e  f o r  e x t e n d i n g  t h e  appl ica­
bility of  t h i s  t e s t e r  t o  t h i c k e r  f u e l s  
a n d  other h i g h l y  v i s c o u s  m a t e r i a l s .  

T h e s e  r e c o m m e n d a t i o n s  a r e  in o r d e r ,  excep t  t h a t  u s i n g  

t h e  T a g  t e s t e r  for v e r y  v i s c o u s  m a t e r i o l s  i s  not s t a n d a r d  

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

l i q u i d  has a v i c o s i t y  o f  4 5  S . U . S , *  o r  Pore a t  37.8OC ( 1 0 0 ° P ) 4 ,  

o r  i f  i t  c o n t a i n s  s u s p e n d e d  s o l i d s  o r  has a t e n d e n c y  t o  f o r n  

a s u r f a c e  f i l m  d u r i n g  t e s t i n g .  C o n s e q u e n t l y ,  t h e  P e c s k y - M a r t e n s  

h a 6  b e e n  r e c o m n e n d e d  as  t h e  t e s t e r  f o r  i g n i t a b l e  l i q u i d s  b e c a u s e  

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

t e s t i n g  p r o c e d u r e  o f  s l u d g e s  and  s l u r r i e s .  

A n o t h e r  p o s s i b l e  t e s t e r  i s  t h e  S e t a f l a s h  t e s t e r ,  w h i c h  

is a n  e l e c t r o n i c  a p p a r a t u s .  The S e t a f l a s h  t e s t e r  was i n v e s t i ­

g a t e d  a n d  f o u n d  t o  be  a g o o d  means  o f  f l a s h  p o i n t  d e t e r m i n a t i o n ,  

a n d  thus has a l s o  b e e n  i n c l u d e d  i n  the p r o p o s e d  r e g u l a : i o n s  

a s  a m e a n s  f o r  d e t e r m i n i n g  t h e  flash p o i n t  o f  i g n f t a j l e  

was tes .  The S e t a f l a s h  c l o s e d  c u p  t e s t e r  d e t e r m i n e s  f l a s h  

p o i n t s  b e t w e e n  0 a n d  110°C (32 a n d  2 3 O O P )  h a v i n g  a v i s c o s i t y  

l o w e r  t h a n  150 s t o k e s  a t  25°C (77"F)t. F o r  l i q u i d s  a t  o r  

b e l o w  45 S.U.S. a t  100°F, t h e  a v e r a g e  o f  t h e  d u p l i c a t e  r e s u l t s  

o b t a i n e d  by t h e  same o p e r a t o r  on d i f f e r e n t  d a y s  s h o u l d  be 

* S . U . S .  m e a n s  S a y b o l t  U n i v e r s a l  S e c o n d s  a s  d e t e r m i n e 5  by t h e  
S t a n d a r d  M e t h o d  f o r  S a y b o l t  V i s c o s i t y  (ASTM D88-5'6 and may b e  
d e t e r m i n e d  by t h e  Use o f  t h e  S.U.S. c o n v e r s i o n  r t a b l e s  
o p e c i f i e d  in ASTM t e s t  D2161-66 f o l l o r i n g  d e t e r m i n a t i o n  o f  
v i s c o s i t y  in a c c o r d a n c e  w i t h  the p r o c e d u r e s  s p e c i f i e d  i n  t h e  
S t a n d a r d  M e t h o d  f o r  T r a n s p a r e n t  a n d  Opague L i q u i d s  (AS=
D445-55). 

t Data o n  S e t a f l a s h  a v a i l a b l e  A S 3  D3278-73. 



c o n s i d e r e d  s u s p e c t  i f  t h e y  d i f f e r  b y  m o r e  t h a n  1.7'C ( 3 ° F ) ;  

e a c h  o f  two l a b o r a t o r i e s  s h o u l d  n o t  d i f f e r  by 3.3'C(6'F)t, 

F o r  v i s c o u s  l i q u i d s  a b o v e  45 S.U.S. a t  37.8'C (100'F) o r  

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

e a c h  o f  two l a b o r a t o r i e s  s h o u l d  n o t  d i f f e r  by m o r e  than 5 ' C  

( 9 ' F I t  B e c a u s e  t h i s  t e s t e r  is r e l a t i v e l y  new, E P A  a s k e d  o n e  

ASTM C o m m i t t e e  f o r  r e c o m m e n d a t i o n s  r e g a r d i n g  i t  The o p i n i o n s  

were v e r y  p o s i t i v e  f r o m  b o t h  g o v e r n m e n t  a n d  i n d u s t r i a l  members .  

I t  s e e m s  t h e  t e s t e r  c a n  s a v e  a l a b o r a t o r y  a s u b s t a n t i a l  

amount  o f  money i f  r e p e t i t i v e  f l a s h  p o i n t  d e t e r m i n a t i o n s  a r e  

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

2 .  I g n i t a b l e  C o m p r e s s e d  Gas 

S i n c e  EPA h a s  a d o p t e d  t h e  DOT d e f i n i t i o n  f o r  

i g n i t a b l e  c o m p r e s s e d  g a s s e s ,  t h e  t e s t  meth.od s p e c i f i e d  i n  

t h e  DOT r e g u r a t i o n s  h a s  a l s o  b e e n  a d o p t e d .  The Agency a s s u m e s  

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

d e t e r m i n e  i t s  a c c u r a c y ,  r e p r o d u c i b i l i t y ,  d e t e c t i o n  l i m i t s ,  e t c .  

IV. 	 Comments R e c e i v e d  o n  t h e  P r o p o s e d  C h a r a c t e r i s t i c  a n d  
r h e  A g e n c y ' s  R e s p o n s e  t o  T h e s e  Comments 

The  Agency r e c e i v e d  o v e r  o n e - h u n d r e d  comment l e t t e r s  

and  o r a l  s t a t e m e n t s *  a d d r e s s i n g  i g n i t a b i l i t y .  S e v e r c l  o f  t h e  

c o m m e n t e r s  a g r e e d  w i t h  t h e  A g e n c y ' s  p r o p o s e d  d e f i n i t i o n .  The 

l a r g e  m a j o r i t y  o f  c o m m e n t s ,  h o w e v e r ,  e x p r e s s e d  some c o n c e r n  

w i t h  t h e  A g e n c y ' s  i g n i t a b i l i t y  c h a r a c t e r i s t i c .  These comments  

* E P A  h e l d  f i v e  p u b l i c  h e a r i n g s  t o  r e c e i v e  c o m z e n t  
on  t h e  p r o p o s e d  h a z a r d o u s  w a s t e  r e g u l a t i o n s .  The h e t r i n g s  
w e r e  h e l d  i n  New Y o r k  C i t y  (2/7-9/1979), S t .  L o u i s ,  K O .  
(2/14-16/1979), W a s h i n g t o n ,  D . C .  (2/20-22/1979), D e n v e r ,  Co. 
(3/7-9/1979), S a n  F r a n c i s c o ,  C a l .  (3/12-14/1979). 



have b e e n  c a t e g o r i z e d  by e i t h e r  c o n t e r t  o r  t h e  p o r t i o n  of  t h e  

r e g u l a t i o n  a d d r e s s e d .  A d i s c u s s i o n  of  :hese follows: 

A. Comments on I g n i t a b l e  L i q u i d s  

1. 	 A l arge  majority o f  t h e  c o = m e n t s  o b j e c t e d  t o  

t h e  A g e n c y ' s  p r o p o s e d  l i m i t  for i g n i t a b l e  l i q u i d s  

( 1 4 0 ' F ) .  

' Many o f  t h e  c o m m e n t e r s  s u g g e s t e d  t h a t  E P A  

amend t h e  p r o p o s e d  r e g u l z t l o n s  a n d  a d o p t  D O T ' S  

l i m i t  f o r  f l a m m a b l e  l i q u i d s  (lOO°F). These 

c o m m e n t e r s  a r g u e d  a s  f o l l o z s :  (1) t h e  h i g h e r  

f l a s h  p o i n t  l i m i t  c h o s e n  by Z P A  i s  n o t  j u s t i f i e d  

s i n c e  i t  i s  d o u b t f u l  whe:h=r h i g h e r  t e m p e r a t u r e s  

will b e  e n c o u n t e r e d  d u r i z g  the d i s p o s a l  o �  

h a z a r d o u s  wastes t h a n  duzi 2 g  t t z d s  porta t ion, 

( 2 )  p a s t  d r a f t s  o f  t h e  i g a i t a b i l i t y  b a c k g r o u n d  

d o c u m e n t  l i s t  only t w o  Z t r ? d f i l l  f i r e  i n c i d e n t s  

i n  w h i c h  t h e  f i r s t  m a t e r i r l  i g n i t e d  was known 

and in b o t h  i n c i d e n t s  t h e  flash p o i n t  was less 

t h a n  1 0 0 ° F ,  ( 3 )  t h e  DOT flash p o i n t  l i m i t  is 

b a s e d  on e x p e r i e n c e  a n d  h a s  p r o v i d e d  a d e q u a t e  

p r o t e c t i o n  a g a i n s t  ignitable h a z a r d s  i n  t h e  

p a s t ,  ( 4 )  t h e r e  i s  some q u e s t i o n  w h e t h e r  t h e  

140'F �PA f l a s h  p o i n t  v i l l  c a p t u r e  s i g n i f l c a n c l y  

m o r e  h a z a r d o u s  waste t h a z  the 1OO'F DOT flash 

p o i n t ,  ( 5 )  EPA's u s e  o f  E. different flash p o t n c  

l i m i t  from t h a t  e n p l o y a d  3 y  DOT will c r e a t e  



c o n f u s i o a  in c o m p l y i n g  v i t h  DOT's p l a c a r d f n g ,  

c o n t a i n e r i z a t i o n  a n d  m a n i f e s t  r e q u i r e m e n t s  a n d ,  

( 6 )  EPA's u s e  of a d i f f e r e n t  f l a s h  p o i n t  goes 

a g a i n s t  t h e  s t a t e d  i n t e n t  of BCRA t o  l u t e g r a t e  

i t s  p r o v i s i o n s  w i t h  t h o s e  of DOT and o t h e r  

a g e n c i e s .  In n o n e  o f  these comments w a s  any 

s u p p o r t i n g  d a t a  p r e s e n t e d  for changing the 

flash p o i n t  l i m i t  t o  100'F. 

T h e  Agency  d i s a g r e e s  v i t h  t h e s e  c o m m e n t s  f o r  

s e v e r a l  r e a s o n s .  As n o t e d  a b o v e ,  a n u m b e r  o f  EPA 

6 t u d i e s  i n d i c a t e  t h a t  l a n d f i l l  t e m p e r a t u r e s  

f r e q u e n t l y  e x c e e d  t h e  l l c l t  o f  100°F adopted b y  

D O T .  T e m p e r a t u r e s  o f  a s  h i g h  a s  f 7 0 . 6 " F ( 7 7 ' C )  . 
were e x p e r i e n c e d  a t  o r  n e a r  t h e  s u r f a c e  o f  t e s t  

l a a d f  ill p l o t s .  T h e s e  r e c o r d e d  t e m p e r a t u r e s  

i n d i c a t e  t h a t  a f l a s h  p o i n t  l i m i t  higher t h a n  

D O T ' s  is j u s t i f i e d  by t h e  c o n d i t i o n s  likely t o  

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

DOT'S 1 0 0 ° F  f l a s h  p o i n t  linit d o e s  n o t  a p p e a r  t o  

t a k e  i n t o  a c c o u n t  a l l  of t h e  h e a t  s o u r c e s  a v a i l a b l e  

to i g n i t a b l e  m a t e r i a l s  d u r i n g  t r a n s p o r t a t i o n  

a n d  s t o r a g e .  J.M. Kuchta, e t  al., in a n  e a r l y  

D O T  s t u d y  l o ,  recommended ' . . . t h a t  a f l a c m a b l e  

l i q u i d  be d e f i n e d  a s  o n e  w i t h  a flash point 

b e l o w  140°F ...b e c a u s e  t e m p e r a t u r e s  o f  t h i s  . 
o r d e r  c a n  b e  e n c o u n t e r e d  d u r i n g  s h i ? = e n t  ..." 
I n d e e d ,  DOT's a d o p t i o n  of a 130" t e s f  t e n p e r a t u r e  

i n  i t s  m e t a l  c o r r o s l o n  s t a n d a r d  i n  e f f e c t  consti-



t u t e s  an a c k n o w l e d g m e n t  t h a t  t e m p e r a t u r e s  of 

g r e a t e r ' t h a a  1OO'P are l i k e l y  t o  be e n c o u n t e r e d  

d u r i n g  t r a n s p o r t a t i o n  a n d  s t o r a g e  (49 CFR 1 7 3 . 2 4 0 ) .  

The A g e n c y  d i s a g r e e s  with t h e  s t a t e m e n t  t h a t  

t h e  D O T  r e q u i r e m e n t  has i n  t h e  p a s t  p r o v i d e d  

a d e q u a t e  p r o t e c t i o n  a g a i n s t  f i r e  i n c i d e n t s  

d u r i n g  t r a n s p o r t a t i o n  and s t o r a g e .  The  Agency 

r e v i e w e d  t h e  NFPA f i l e s  and  f o u n d  t h a t  1 8  p e r c e n t  

o f  t h e  f i r e s  i n  t h e  " s t o r a g e  p r o p e r t y "  c a t e g o r y ;  

1 3  p e r c e n t  of  t h e  f i r e s  in t h e  " t r a n s p o r t a t i o n  

v e h i c l e ,  s t r u c t u r e "  c a t e g o r y ;  a n d  18 p e r c e n t  of 

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

s t a r t e d  by m a t e r i a l s  o r  w a s t e s  w i t h  f l a s h  points , 

g r e a t e r  t h a n  1 0 0 ° F  (Table 5 a n d  6 ) .  This d a t a l 7  

t e n d s  t o  d e m o n s t r a t e  t h a t  l i q u i d s  w i t h  f l a s h  

p o i n t s  g r e a t e r  t h a n  100°P  p r e s e n t  a s i g n i f i c a n t  

i g n i t a b i l i t y  h a z a r d .  

T h e  A g e n c y  a c k n o w l e d g e s  t h a t  i t s  damage 

f i l e s  show o n l y  two l a n d f i l l  f i r e s  i n  w h i c h  t h e  

" f i r s t  m a t e r i a l  i g n i t e d "  was known a n d  t h a t ,  I n  

b o t h  c a s e s ,  t h e  f l a s h  p o i n t s  were l e s s  t h a n  100'F. 

H o w e v e r ,  t h e  Agency c o n s i d e r s  t h i s  i r r e l e v a n t  be­

c a u s e  i t  h a s  n e v e r  s t u d i e d  l a n d f i l l  f i r e s .  

S i m i l a r l y ,  i n d u s t r i a l  a n d  i n s u r a n c e  c o m p a n i e s  

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

b e c a u s e  s u c h  f i r e s  r a r e l y  r e s u l t  in a " l a r g e  

loss." The a v a i l a b l e  d a t a  f r o m  NFPA, i n d e x e d  in 



Table 3 ,  nevertheless shows that wastes with 

flash points over 100°F do present a landfill fire 

problem. 

The Agency  does not believe that its use of 

a flash point limit different from that employed 

by D O T  will cause undue confusion to the regulated 

community or interfere with DOT's placarding, 

containerization and manifest requirements. The 

term "ignitability" was selected to minimize any 

confusion to the regulated community since this 

community is already familiar with the terms 

'tflammablelland "combustible." EPA's R C B A  regu­

lations impose essentially no new placarding o r  

containerization requirements for the trans­

portation and storage of ignitable hazardous 

wastes other than those already imposed by DOT. 

The most significant new shipping requirement 

imposed by the R C R A  regulations is that transpor­

ters of ignitable wastes comply with the manifest 

requirement but this requirement is capable 

of being easily integrated with DOT's own ship­

ping paper requirements. Furthermore, the tests 

which generators are required to conduct under 

the R C R A  regulations are the same tests required 

under the D O T  regulations. 
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W h i l e  t h e  Agency a c k n o w l e d g e s  t h a t  main­

taining c o n s i s t e n c y  b e t w e e n  i t s  S e c t i o n  3 0 0 1  

r e g u l a t i o n s  a n d  t h o s e  of  DOT 1s a d e s i r a b l e  

g o a l ,  i t  d o e s  n o t  b e l i e v e  t h a t  s u c h  c o n s i s t e n c y  

s h o u l d  be  a c h i e v e d  a t  a sacrifice o f  e n v i r o n a e a t a l  

p r o t e c t i o n .  L o w e r i n g  i t s  f l a s h  point l i a i t  t o  

100'F w o u l d  e x c l u d e  from r e g u l a t i o n  wast 'es 

w h i c h  p r e s e n t  a r e a l  h a z a r d .  C o n g r e s s  e x p l i c i t l y  

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

a n d  D O T  when i t  p r o v i d e d  a t  S e c t i o n  3003  of 

RCRA t h a t  t h e  A d m i n i s t r a t o r  " i s  a u t h o r i z e d  

t o  n a k e  r e c o m n e n d a t i o n s  t o  t h e  S e c r e t a r y .  of 

T r a n s p o r t a t i o n  r e s p e c t i n g  t h e  r e g u l a t i o n  of 

... h a z a r d o u s  waste u n d e r  t h e  Eazardous  X a t e r l a l s  

T r a n s p o r t a t i o n  Ac t  a n d  f o r  a d d i t i o n  of m a t e r i a l s  

t o  be c o v e r e d  by s u c h  Act . '  

A number  o f  c o m m e n t e r s  a r g u e d  t h a t  E P A ' s  

d e f i n i t i o n  o f  i g n i t a b l e  w a s t e  c o u l d  b e  made 

c o n s i s t e n t  with D O T ' S  r e g u l a t i o n s  b y  a d o p t i n g  

b o t h  DOT's d e f i n i t i o n  of f l a m m a b l e s  (P.P. 100'F) 

a n d  DOT's d e f i n i t i o n  of c o m b u s t i b l e s  ( F . P .  100°F 

- 200'F) a n d  i n c l u d i n g  both c a t e g o r i e s  w i t h i n  

EPA's i g n i t a b l e  v a s t e  c l a s s i f i c a t i o n .  

EPA o r i g i n a l l y  c o n s i d e r e d  c o n t r o l l i n g  v a s t e s  

w i t h  a f l a s h  p o i n t  o f  up t o  ZOO'P. H o w e v e r ,  t h e  

Agency c o n c l u d e d  t h a t ,  e v e n  t h o u g h  such w a s t e s  

m i g h t  p r e s e n t  a h a z a r d  o n c e  i g n i t e d ,  w a s t e s  which  

a r e  e a s i l y  i g n i t e d  u n d e r  c o n d i t i o n s  e n c o u n t e r e d  



d u r i n g  t r a n s p o r t a t i o n ,  s t o r a g e ,  a n d  d i s p o s a l  p r e s e n t  

the g r e a t e r  d a n g e r .  T h e r e f o r e  t h e  Agency  e l e c t e d  

n o t  t o  c o n t r o l  wastes w i t h  a f l a s h  point o f  u p  t o  

200'F u n d e r  S u b t f t l e  C o f  BCRA a n d  b e l i e v e s  

that t o  c o n t r o l  such wastes wou ld  c r ea re  an 

a d d i t i o n a l  b u r d e n  and expense to t h e  r e g u l a t e d  

c o m m u n i t y ,  w h i c h  i s  not j u s t f f i e d  solely by 

c o n s i d e r a t i o n s  of  c o n s i s t e n c y .  

' 	One c o m m e n t e r  s u g g e s t e d  t h a t  t h e  A g e n c y  d e v e l o p  

a t w o - t i e r  s y s t e m  f o r  d e f i n i n g  i g n i t a b l e  l i q u i d s  

by a d o p t i n g  t h e  D O T  f l a m n a b l e  c a t e g o r y  f o r  was tes  

w i t h  flash p o i n t s  l e s s  t h a n  1 0 0 ° F  a n d  a d d i n g  a 

c o m b u s t i b l e  c a t e g o r y  f o r  wastes  w i t h  flash p o i n t s  * 

fro= 1 0 0 ° F  t o  140.F. The p r i m a r y  j u s t i f i c a t i o n  

given f o r  t h i s  t w o - t i e r  s y s t e m  was t h e  a s s e r t i o n  

t h a t  the 1 4 0 "  t e m p e r a t u r e  s p e c i f i e d  in t h e  

i g n i t a b i l i t y  f l a s h  p o i n t  l i m i t  m i g h t  b e  a p p l i c a b l e  

t o  t h e  d i s p o s a l  of wastes in l a n d f i l l s  b u t  n o t  t o  

t r a n s p o r t a t i o n  of wastes. No d a t a  w a s  p r e s e n t e d  

f n  s u p p o r t  o f  t h i s  a s s e r t i o n .  

The Agency d i s a g r e e s  w i t h  t h i s  c o m n e n t  f o r  

t w o  reasons. F i r s t ,  a s  n o t e d  above, the D O T  

f l a s h  p o i n t  l i m i t  of 100°F d o e s  not t a k e  i n t o  

a c c o u n t  the f u l l  r a n g e  of  t e m p e r a t u r e s  likely 

t o  be e n c o u n t e r e d  d u r i n g  t h e  t r a n s p o r t a t t o n  of 

h a z a r d o u s  wastes. J.M. K u c h t a ,  e t  al., in a n  

e a r l y  DOT s t u d y ,  recommended that DOT a d o p t  a 



flash p o i n t  l i m i t  o f  140'F f o r  f l a m m a b l e  l i q u i d s  

b e c a u s e  t e m p e r a t u r e s  o f  c h i s  order can be 

e n c o u n t e r e d  d u r i n g  t r a n s p o r t a t i o n .  Second, 

e r e c t i n g  a t w o - t i e r  s p s t e o  in which some wastes 

were r e g u l a t e d  f o r  p u r p o s e s  of disposal b u t  not 

f o r  p u r p o s e s  o f  t r a n s p o r t a t i o n  wou ld  not be 

c o m p a t i b l e  w i t h  t h e  hazardous waste m a n a g e m e n t  

s y s t e m  m a n d a t e d  by t h e  Act a n d  t h e  r e g u l a t i o n s .  

The  A c t  e n v i s i o n s  and t h e  r e g u l a t i o n s  r e q u i r e  a 

c ompr e hens i v e  "c r  a d 1e- t o - g r  a v e  " manag ement 

c o n t r o l  s y s t e m  w h i c h  t r a c k s  h a z a r d o u s  w a s t e  

f r o m  its p o i n t  o f  g e n e r a t i o n  t o  u l t i m a t e  d i s p o s a l .  

P i ecemea l  r e g u l a t i o n  o f  v a s t e  f o r  d i s p o s a l  p u r p o s e s  

w o u l d  b e  a d n i n i s t r a t i v e l p  i n f e a s i b l e  a n d  n o t  i n  

a c c o r d a n c e  with this s y s t e u .  

* 	 S e v e r a l  commente ro  p o i n t e d  o u t  t h a t  u n d e r  DOT'S 

r e g u l a t i o n s ,  " c o m b u s t i b l e "  l i q u i d s  p a c k e d  i n  

c o n t a i n e r s  o f  1 1 0  gallons o r  l e s s  a r e  exempted 

f r o m  DOT'S p l a c a r d i n g ,  c o n t a i n e r i z a t i o n ,  e t c .  

r e q u i r e m e n t s .  T h e s e  c o n r e n t e r s  a r g u e d  t h a t  s t n c e  

EPA intends t o  r e g u l a t e  110 g a l l o n  q u a n t i t i e s  o f  

" c o m b u s t i b l e "  l i q u i d s  w i t h  f l a s h  p o i n t s  in t h e  

r a n g e  100 'F - 1 4 0 " F ,  c o n f u s i o n  w i l l  result. 

The Agency b e l i e v e s  t h a t  a n y  c o n f u s i o n  

caused by t h e  A g e n c y ' s  r e g u l a t i o n  o f  110 g a l l o n  

q u a n t i t i e s  of DOT d e f i n e d  c o m b u s t i b l e s  will b e  

m i n i m a l .  Most  g e n e r a t o r s  vho s h i p  fn less : ~ A U  

110 g a l l o n  q u a n t i t i e s  will p r o b a b l y  f i t  w i t h l a  



the Agency's "small generttar exemption" and will 


thus not be subject to ant :PA-imposed shipping 


requirements. It should no: cause any undue 


confusion to require genertzors who ship in less 


than 110 gallon quantities jut do not fit within 


the "small generator exem3tZon" to observe DOT 


placarding, etc. requiremenzs. 


0 Several commenters proposed that the Agency 


eliminate the inconsistencp between its ignitable 


standard and DOT'S flamma512 and combustible s t a n ­

dards by petitionipg DOT t o  raise its flash p o i n t  

limit for flammable LiquiCs to 140'F. The 


Agency has requested DOT : o  change its flash 
.. . 

point limit for flammable LLquids to l&O"F, but 

DOT refused. 


0 Some commenters expressed csncern that the 

Agency's ignitability definition would include 

waste fuel oils which could be burned as fuel 

oil and thus put to a beneflcial re-use. The 

regulations promulgated t o d z y  will not include 

waste oils which are benezieially reused or 

reclaimed. Waste fuels wtizh are put to bene­

ficial re-use will thus not be regulated as 

hazardous. 
0 One comrnenter argued that the autoignition 


temperature is a better measure of the hazard 


presented by liquid waste t9an the flash point. 




T h i s  comment  h a s  b e e n  a d e q u a t e l y  r e s p o n d e d  t o  

above and n e e d s  no  f u r t h e r  r e s p o n s e  h e r e .  

2 .  	 A n u m b e r  of c o m m e n t s  o b j e c t e d  t o  t h e  p r o p o s e d  t e s t  

p r o t o c o l s  f o r  t h e  i g n i t a b i l i t y  flash p o i n t  l i m i t  (140°F). 

* 	 S e v e r a l  c o m m e n t e r s  a r g u e d  t h a t  an o p e n  c u p  f l a s h  p o i n t  

a n a l y s i s  b e t t e r  s i m u l a t e s  l a n d f i l l  c o n d i t i o n s  a n d  i s  

t h e r e f o r e  a b e t t e r  m e a s u r e  o f  t h e  h a z a r d  p r e s e n t e d  by 

l i q u i d  i g n i t a b l e 8  t h a n  a c l o s e d  c u p  f l a s h  p o i n t  

a n a l y s i s .  

The A g e n c y  d o e s  n o t  d i s a g r e e  t h a n  a n  o p e n  c u p  

a n a l y s i s  c a n  s i m u l a t e  l a n d f i l l  c o n d i t i o n s .  E o w e v e r ,  

a s  n o t e d  a b o v e ,  t h e  c l o s e d  cup t e s t e r  was s e l e c t e d  

b e c a u s e  i t  s i m u l a t e s  t h e  most d a n g e r o u s  type o f  

h a z a r d o u s  waste s i t u a t i o n  -- t h a t  i s ,  r h e  s i t u a t i o n  

w h e r e  i g n i t a b l e  l i q u i d  v a p o r s  c o l l e c t  in a confined 

s p a c e  s u c h  a s  a s t o r a g e  a r e a  o r  a s t r u c t u r e  a d j a c e n t  

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

was s e l e c t e d  i s  t h a t  t h e  o p e n  c u p  t e s t e r  d o e s  n o t  

g i v e  r e s u l t s  which a r e  as  r e p r o d u c i b l e  a s  t h o s e  o f  t h e  

c l o s e d  c u p  t e s t e r .  

O 	 S e v e r a l  c o m m e n t e r s  a g r e e d  w i t h  t h e  u p p e r  f l a s h  p o i n t  

l i m i t  o f  140'F using t h e  c l o s e d  c u p  m e t h o d  b u t  a l s o  

u r g e d  t h e  Agency t o  i n c l u d e  an o p t i o n a l  l i m i t  o f  

lOO*F u s i n g  t h e  o p e n  c u p  m e t h o d .  T h e  b a s i s  f o r  

t h i s  s u g g e s t i o n  w a s  t h a t  some r e f e r e n c e  b o o k s  o n l y  

p r e s e n t  o p e n  c u p  d a t a .  

The Agency d i s a g r e e s  w i t h  t h e s e  c o m m e n t e r s  o n  two  

counts. F i r s t ,  most r e f e r e n c e  b o o k s  list f l a s h  points 
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o n l y  f o r  p u r e  s u b s t a n c e s  a n d  

streams arc c o m p l e x  m i x t u r e s  

be a s c e r t a i n e d  by t e s t i n g  a n d  

r e f e r e n c e  book. S e c o n d l y ,  a 

c u p  t e s t e r  g e n e r a l l y  f l a s h e s  

single m i x t u r e s .  W a s t e  

whose f l a s h  p o i n t s  c a n  o n l y  

n o t  by c o n s u l t i n g  a 

l i q u i d  t e s t e d  i n  a c l o s e d  

a t  a l o w e r  t e m p e r a t u r e  

t h a n  t h e  same l i q u i d  t e s t e d  in an o p e n  cup.  Conse ­

q u e n t l y ,  if t h e  A g e n c y  were t o  p r e s c r i b e  an o p t i o n a l  

o p e n  c u p  f l a s h  p o i n t  l i n i t  e q u i v a l e n t  t o  i t s  c l o s e d  

cup f l a s h  p o i n t  l i m i t ,  t h a t  l i m i t  w o u l d  o f  n e c e s s i t y  

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

t h e  A g e n c y  has n o t  d i s c o v e r e d  an a p p r o p r i a t e  means  

of  e q u a t i n g  t h e  two types of t e s t e r s .  

3 .  A number  o f  c o m m e n t e r s  a r g u e d  t h a t  t h e  i g n i t a b i l i t y  

c h a r a c t e r i s t i c  i m p r o p e r l y  i n c l u d e s  many l i q u i d  wastes 

s u c h  as w i n e ,  l a t e x  p a i n t  a n d  o t h e r  water  b o r n e  c o a t i n g s  

w h i c h  c o n t a i n  low c o n c e n t r a t i o n s  o f  v o l a t i l e  o r g a n i c s  

s u c h  as  a l c o h o l  a n d  w i l l  c o n s e q u e n t l y  e x h i b i t  f l a s h  p o i n t s  

b e l o w  l O O * F  b u t  w i l l  n o t  s u s t a i n  c o r n b u s t i o n  b e c a u s e  o f  

t h e  high p e r c e n t a g e  of water p r e s e n t .  T h e s e  c o m m e n t e r s  

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

e x e m p t  s u c h  wastes o r  t h a t  the t e s t  f o r  f g n i t a b i l i t y  

s h o u l d  b e  e x p a n d e d  t o  i n c l u d e  a l t e r n a t i v e  t e s t  m e t h o d s  

s u c h  a s  t h e  B r i t i s h  C o m b u s t i b i l i t y  T e s t  o r  t h e  ASTN 

Wick Test which m e a s u r e  t h e  a b i l i t y  of m a t e r i a l s  t o  

. 	 s u s t a i n  c o m b u s t i o n .  T h e s e  c o m r n e n t e r s  p o i n t e d  o u t  t h a t  

D O T  c u r r e n t l y  e x c l u d e s  f r o m  i t s  f l a m m a b l e  c a t e g o r y  

aqueous s o l u t i o n s  c o n t a i n i n g  24 p e r c e n t  o r  l e s s  a l c o h o l  

b y  v o l u m e .  
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The A g e n c y  g e n e r a l l y  a g r e e s  w i t h  t h e  c o n c e r n s  

expressed by t h e s e  commenters.  H o v e v e r ,  p r o b l e m s  d o  

e x i s t  i n  f o r m u l a t i n g  an a c c e p t a b l e  s o l u t i o n .  The Agency 

has a t  p r e s e n t  no  d a t a  w h i c b  identifies t h e  r e l a t i o n ­

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

i n  a q u e o u s  s o l u t i o n s  and t h e  established flash point of  

140'F. C o n s e q u e n t l y ,  t h e  A g e n c y  h a s  o p t e d ,  f o r  t h e  

t i m e  being, t o  u s e  a n  e x c l u s i o n  s i m i l i a r  t o  t h a t  

p r e s c r i b e d  by D O T  and e x e m p t  f r o n  t h e  i g n i t a b i l i t y  

c h a r a c t e r i s t i c  a q u e o u s  s o l u t i o n s  w i t h  a l c o h o l  c o n c e n t r a ­

tions o f  less t h a n  2 4  p e r c e n t  by v o l u m e ,  T h i s  e x c l u s i o n  

will r e m o v e  from t h e  i g n i t a b l l i t y  c h a r a c t e r i s t i c  s u c h  

t h i n g s  a s  w i n e  and l a t e x  paint w h i c h  flash a t  l e s s  t h a n  , 

l O O O F  b u t  w i l l  n o t ' s u s t a i n  c o m b u s t i o n .  The  Agency w i l l  

u n d e r t a k e  a d d i t i o n a l  work  t o  d e t e r m i n e  w h e t h e r  t h i s  

a l c o h o l / w a t e r  l i m i t  is s u f f i c i e n t  o r  w h e t h e r  a n o t h e r  

l i m i t  i s  m o r e  a p p r o p r i a t e .  Once  d e v e l o p m e n t  o f  t h e  

B r i t i s h  C o m b u s t i b i l i t y  T e s t  a n d  t h e  ASTM Wick T e s t  i s  

c o m p l e t e d ,  t h e  Agency will a l s o  e v a l u a t e  t h e s e  two 

p r o p o s e d  s u p p l e m e n t a l  t e s t  m e t h o d s  t o  d e t e r m i n e  w h e t h e r  

t h e y  c a n  b e  u s e d .  

4 .  One c o m m e n t e r  s u g g e s t e d  t h a t  t h e  T a g  C l o s e d - C u p  

T e s t e r  (ASTM method  D-56,) be i n c l u d e d  in t h e  r e g u l a t i o n s  

as an e q u i v a l e n t  m e t h o d s  i n  t e s t i n g  i g n i t a b l e  l i q u i d s .  

The  c o m m e n t e r  a r g u e d  t h a t  s i n c e  t h i s  n e t h o d  was a l l o w e d  

b y  DOT t o  test I g n i t a b l e  l i q u i d s ,  EPA s h o u l d  a l s o  a l l o w  

t h i s  m e t h o d  in o r d e r  t o  a v o i d  n e e d l e s s  d u p l i c a t e  t e s t i n g .  



The Agency  h a s  n o t  d e s i g n a t e d  t h e  Tag  C l o s e d  Cup 

T e s t e r  as an  a c c e p t a b l e  t e s t e r  b e c a u s e  t h e  T a g  C l o s e d  

Cup Tester d o e s  n o t  i n c o r p o r a t e  a s t i r r e r  a n d  t h u s  i s  

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

s k i n  o v e r ,  t e n d  t o  s t r a t i f y  o r  c o n t a i n  s u s p e n d e d  s o l i d s .  

S i n c e  m o s t  l i q u i d  w a s t e s  a r e  e x p e c t e d  t o  b e  i n  s l u d g e  

o r  s e m i - s o l i d  f o r m ,  t h e  u s e f u l n e s s  o f  t h e  T a g l i a g u e  

C l o s e d  Cup T e s t e r  was j u d g e d  t o  b e  l i m i t e d .  The r e g u l a ­

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

u n d e r  t h e  p r o c e d u r e s  p r o v i d e d  i n  0 9 2 6 0 . 2 0  a n d  2 6 0 . 2 1  t h a t  

t h e  T a g  T e s t e r  i s  e q u i v a l e n t  t o  t h e  s p e c i f i e d  m e t h o d s .  

5 .  One c o m m e n t e r  a r g u e d  t h a t  a n  ig ; . . i t ab le  w a s t e  

s h o u l d  s i m p l y  b e  d e f i n e d  a s  a w a s t e  t h a t  i s  b e i n g  

h a n d l e d  a t  a t e m p e r a t u r e  g r e a t e r  t h a n  i t s  f l a s h  p o i n t .
- *  

The Agency d i s a g r e e s  w i t h  t h e  c o m m e n t e r .  The 

c o m m e n t e r ' s  p r o p o s e d  d e f i n i t i o n  w o u L d  make t h e  h a z a r d ­

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

h s n d l i n g  t h a t  w a s t e  was g e t t i n g  a t  8 p a r t i c u l a r  moment .  

Such  a h i g h l y  v a r i a b l e  d e f i n i t i o n  o f  h a z a r d o u s  w a s t e  

wou ld  make i d e n t i f i c a t i o n  o f  i g n i t a b l e  was t e s  a n d  

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

B. 1 

1. A l a r g e  number  o f  c o m m e n t e r s  d i s s g r e e d  w i t h  t h e  

p r o p o s e d  	d e f i n i t i o n  �or s o l i d  i g n i t a b l e  w a s t e s .  Many 

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

b e  c o n s t r u e d  t o  i n c l u d e  many n o n - h a z a r d o u s  m a t e r i a l s  s u c h  

a s  b a r k ,  wood c h i p s ,  w a s t e p a p e r ,  c o r r u g a t e d  b o x e s ,  t i r e s ,  

g r a s s ,  e t c .  aqr' s u g g e s t e d  t h a t  t h e  d e f i n i t i o n  b e  revised 
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t o  make  c l e a r  t h a t  t h i s  r e s u l t  was n o t  i n t e n d e d .  Socle 

o f  t h e  c o m n e n t e r s  s u g g e s t e d  t h a t  t h e  d e f i n i t i o n  b e  

c l a r i f i e d  by e l i a i n a t i n g  t h e  p h r a s e  " o r  when i g n i t e d  

b u r n s  80 v i g o r o u s l y  a n d  p e r s i s t e n l p  a s  t o  c a u s e  a 

h a z a r d  d u r i n g  management . "  O t h e r s  s u g g e s t e d  c h a n g i n g  

- o r  when i g n i t e d  b u r n s  s o  v i g o r o u s l y  a n d  p e r s i s t e n t l y  

a s  t o  c r ea t e  a h a z a r d  d u r i n g  i t s  m a n a g e m e n t "  t o  " a n d­
when i g n i t e d  b u r n s  so  v i g o r o u s l y  . - .*  

As i n d i c a t e d  e a r l i e r ,  t h e  Agency h a s  no i n t e n t i o n  

o f  d e s i g n a t i n g  s u c h  t h i n g s  a s  w a s t e  p a p e r ,  saw d u s t ,  

e t c .  a s  h a z a r d o u s .  I t  i s  o n l y  i n t e r e s t e d  in d e s i g n a t ­

i n g  solids w h i c h  are l i a b l e  t o  c a u s e  f i r e s  t h r o u g h  

f r i c t i o n ,  a b s o r p t i o n  o f  m o i s t u r e ,  a t c  as  h a z a r d o u s .  

S u c h  s o l i d s  a r e  t h e r m a l l y  u n s t a b l e  a n d  will o f t e n  f i t  

within t h e  r e a c t i v e .  c l a s s i f i c a t i o n  a s  w e l l  as  t h e  i g n i t ­

a b l e  c l a s s i f i c a t i o n .  io r e f l e c t  t b i s  i n t e n t i o n ,  t h e  

A g e n c y  h a s  a m e n d e d  i t s  f i n a l  r e g u l a t i o n  b y  c h a n g i n g  " o r  

when i g n i t e d  b u r 3 s  so  v i g o r o u s l y  ..." t o  "ewhen 

i g n i t e d  b u r n s  s o  v i g o r o u s l y  ...* T h i s  l a n g u a g e  makes  

c l e a r  t h a t  t h e  A g e n c y  d o e s  n o t  c o r i s i d e r  m a t e r i a l s  w h i c h  

s i m p l y  b u r n  v i g o r o u s l y  such a s  v a s t e p a p e r  t o  b e  hazardous. 

2 .  S e v e r a l  c o m n e n t e r s  a r g u e d  t h a t  t h e  d e f i n i t i o n  as  

p r o p o s e d  was t o o  v a g u e  a n d  d i d  not p r o v i d e  t h e  g e n e r a t o r  

w i t h  e n o u g h  g u i d a n c e  f o r  d e t e r m i n i n g  w h e t h e r  o r  n o t  h i s  

was t e  was i g n i t a b l e .  T h e s e  c o m a e = t e r s  w e n t  on t o  

recommend t h a t  a c o r e  s p e c i f i c  t e s t  b e  e s t a b l i s h e d  f o r  

s o l i d  i g n i t a b l e s .  



The A g e n c y  c o n s i d e r s  t h e  prose d e f i n i t i o n  of s o l i d  

i g n i t a b l e s  t o  be s u f f i c i e n t l y  specific t o  e n a b l e  t h e  

g e n e r a t o r  t o  d e t e r m i n e  w h e t h e r  o r  not his w a s t e  1s 

h a z a r d o u s  u n d e r  t h e  r e g u l a t i o n s .  Y o s t  g e n e r a t o r s  whose  

s o l i d  wastes a r e  d a n g e r o u s  d u e  t o  t h e i r  i g n i t a b i l i t y  

will b e  w e l l  ?ware of t h i s  p r o p e r t y  since i g n i t a b l e  

s o l i d  wastes  p r e s e n t  s p e c i a l  p r o b l e c s  in h a n d l i n g ,  

s t o r a g e  a n d  t r a n s p o r t .  I t  w i l l  only b e  r a r e  i n s t a n c e s  

t h a t  a g e n e r a t o r  w o u l d  b e  u n s u r e  o f  the i g n i t a b i l i t y  

of his s o l i d  was t e  o r  u n a b l e  t o  a s s e s s  w h e t h e r  t h e  

waste  f i t s  t h e  p r o s e  d e f i n t i o n .  C n f o r t u a a t e l y ,  a s  

noted a b o v e ,  no t e s t  m e t h o d s  h a v e  b e e n  a d e q u a t e l y  

d e v e l o p e d  w h i c h  a d e q u a t e l y  m e a s u r e  the i g n i t a b i l i t y  

h a z a r d  p r e s e n t e d  by . .s o l i d  wastes. T h e r e f o r e  u n t i l  

an a d e q u a t e  t e s t  m e t h o d  i s  developed, t h e  Agency 

will c o n t i n u e  t o  u s e  a p r o s e  definition for n o n - l i q u i d  

i g n i t a b l e s .  

3 .  S e v e r a l  c o m m e n t e r s  p o i n t e d  o u t  t h a t  t h e  p r o p o s e d  

d e f i n i t i o n  c l a s s i f y  s l a g s  f r o m  r e f i n i n g  o p e r a t i o n s  

a s  h a z a r d o u s  o n  t h e  b a s i s  of  t h e i r  r e t a i n e d  h e a t .  

T h e s e  c o m m e n t e r s  a r g u e d  t h a t  i n c l u s i o n  o f  t h e s e  

s lags a s  i g n i t a b l e  was o u t s i d e  t h e  i n t e n t  o f  C o n g r e s s  

a n d  s u g g e s t e d  t h a t  t h e  regulatfoa be m o d i f i e d  t o  

e x c l u d e  slags. 

-	 I n  p r o p o s i n g  t h e  n o n - l i q u i d  ( s o l i d )  i g n i t a b i l i t y  

d e f i n i t i o n ,  t h e  Agency was c o n c e r n e d  w i t h  wastes such 

as slags w h i c h  retain a c o n s i d e r a b l e  amoun t  of heat 

a n d  uhfch, if p l a c e d  in a landfill, c o u l d  p r e s e n t  



a p r o b l e m  by r a i s i n g  t h e  t e m p e r a t u r e  of  other w a s t e s  

t o  & h e i r  flash p o i n t s .  H o w e v e r ,  i n  r e - e v a l u a t i n g  

t h i s  class of wastes ,  t h e  A g e n c y  b e l i e v e s  t h a t  t h e s e  

was tes  a r e  p r o d u c e d  i n  s u c h  high v o l u m e  t h a t  t h e y  

w o u l d  n e v e r  e n d  u p  in a s a n i t a r y  l a n d f i l l  a n d  p r e s e n t  

t h e  p r o b l e m  as d e s c r i b e d  in t h e  a b o v e  s c e n a r i o .  

T h e r e f o r e ,  t h e  Agency has amended the r e g u l a t i o n  by 

d e l e t i n g  t h e  f o l l o w i n g  p h r a s e  "..*or r e t a i n e d  h e a t  

f r o m  m a n u f a c t u r i n g  o r  p r o c e s s i n g . "  

C .  Comments on I g n i t a b l e  G a s e s  

1. One c o m m e n t e r  s u g g e s t e d  t h a t  t h e  term " i g n i t a b l e  

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

g a s "  a s  d e f i n e d  b y  D O T  i n  4 9  CFR 173 .300  (b). 

T h e  t e r m  " i g n i t a b l e "  h a s  b e e n  u s e d  by t h e  Agency 

t o  m a i n t a i n  c o n s i s t e n c y  w i t h  t h e  r e s t  of t h e  A g e n c y ' s  

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

d e f i n i t i o n  t h a t ,  i n s o f a r  a s  c o m p r e s s e d  g a s e s  a r e  

c o n c e r n e d ,  t h e  A g e n c y ' s  u s e  o f  " i g n i t a b l e "  and DOT'S 

use o f  " f l a m m a b l e "  a r e  i n d i s t i n g u i s h a b l e .  T h e r e f o r e ,  

t h e r e  i s  no n e e d  t o  m o d i f y  t h e  f i n a l  r e g u l a t i o n  a s  

s u g g e s t e d  by  t h e  commente r .  

2 .  One cornmenter  recommended t h a t  i g n i t a b l e  com­

p r e s s e d  g a s e s  b e  e x c l u d e d  f r o m  the d e f i n i t i o n  of 

i g n i t a b l e  waste  s i n c e  t h e  m a i n  h a z a r d  p r e s e n t e d  by 

g a s e s  o c c u r s  during t r a n s p o r a t i o n .  

T h e  A g e n c y  d i s a g r e e s  w i t h  t h i s  c o m m e n t e r .  An 

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



4 0  l b s .  p e r  sq. i n c h ,  c o u l d  p r e s e n t  a d a n g e r  t o  

human h e a l t h  and t h e  e n v i r o n m e n t  through t h e  l e a k i n g  

o r  rupture of  t h e  c o n t a i n e r  during h a n d l i n g  o r  

d i s p o s a l ,  as well as d u r i n g  t r a n s p o r t a t i o n .  

D. -Comments on I g n i t a b l e  O x i d i z e r s  

1. One c o m m e a t e r  r e q u e s t e d  further c l a r f f f c a t i o n  on 

t h e  d e f i n i t i o n  of o x i d i z e r .  

4 9  CFR 1 7 3 . 1 5 1  d e f i n e s  a n  o x i d i z e r  as - a  

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

p e r o x i d e ,  n i t r o  c a r b o  n i t r a t e ,  o r  a n i t r a t e ,  t h a t  

y i e l d s  o x y g e n  r e a d i l y  t o  stimulate t h e  c o m b u s t i o n  

o f  o r g a n i c  m a t t e r . "  S e c t i o n  1 7 3 , 1 5 1 a  g o e s  on t o  

d e f i n e  t h e  t e rm o r g a n i c  p e r o x i d e ,  This d e f i n i t i o n  

i s  a s  good  a d e s c r i p t i o n  o f  o x i d i z i n g  c o a p o u n d s  a s  

has b e e n  d e v e l o p e d  short of  u s i n g  a t e s t  m e t h o d  

w i t h  a q u a n t i t a t i v e  l i m i t .  U n f o r t u n a t e l y ,  as n o t e d  

a b o v e ,  a n  a p p r o p r i a t e  t e s t  m e t h o d  has n o t  b e e n  

d e v e l o p e d  by  t h e  Agency o r  a n y  o t h e r  o r g a n i z a t i o n  

a n d  u n t i l  one  i s  found the p r o p o s e d  d e f i n i t i o n  

will b e  u s e d .  

2 .  One comrnenter q u e s t i o n e d  t h e  p o s s l b l e  o v e r l a p  

b e t w e e n  I g n i t a b l e  o x i d i z e r s  and r e a c t i v e  o x i d i z e r s .  

T h e  c o m m e n t e r  w e n t  o n  t o  q u e s t i o n  vhether t h e s e  

wastes  w o u l d  h a v e  t o  be r e c o r d e d  as both r e a c t i v e  

a n d  i g n i t a b l e  o n  m a n i f e s t s  anti r e p o r t s .  

The d i f f e r e n c e  b e t v e e n  ignitable o x i d i z e r s  a n d  

r e a c t i v e  o x i d i z e r s  is largely a P a t t e r  o f  d e g r e e .  



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

b e t w e e n  t h e  two.  H o w e v e r ,  f o r  p u r p o s e s  o f  t h e s e  

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

b e  c o n s i d e r e d  a r e a c t i v e  w a s t e ;  on t h e  o t h e r  h a n d ,  a n  

o x i d i z e r  w h i c h  r e a c t s  i n  a m i l d e r  m a n n e r ,  s h o u l d  b e  

c o n s i d e r e d  a n  i g n i t a b l e  o x i d i z e r .  I n  t h e  m a i n ,  t h e  m o s t  

i m p o r t a n t  c o n s i d e r a t i o n  i s  t h a t  t h e s e  o x i d i z e r s  b e  

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

h e a l t h  and  t h e  e n v i r o n m e n t .  

E .  	 Summary o f  D a t a  on t h e  I g n i t a b i l i t y  T e s t e r  P u b l i s h e d  i n  

t h e  N U S  R e p o r t *  and  R e s p o n s e  t o  Comments R e c e i v e d  o n  

t h a t  N o t i c e d  R e p o r t  

On December  2 8 ,  1 9 7 9  ( 4 4  FR 4 9 2 7 8 1 ,  t h e . A g e n c y  n o t i c e d  

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

t h e  P e n s k y M a r t e n s  f l a s h  p o i n t  t e s t e r  t o  d e t e r m i n e  t h e  

f l a s h  p o i n t s  o f  two s e l e c t e d  w a s t e  s l u d g e s .  The f l a s h  

p o i n t  d e t e r m i n a t i o n s  w e r e  p r e s e n t e d  a t  T a b l e  5 ,  ( p g . 4 7 ) ,  

and  i n c l u d e d  t h e  f o l l o w i n g  e x p l a n a t i o n :  

The  i g n i t a b i l t y  ( f l a s h  p o i n t )  t e s t  r e s u l t s  o b t a i n e d  
b y  t h e  P e n s k y - M a r t e n s  C l o s e d  T e s t e r  a r e  e x h i b i t e d  i n  
T a b l e  5 .  The ASTM m e t h o d  s t a t e s  t h a t  r e s u l t s  s u b m i t t e d  
by  e a c h  o f  two l a b o r a t o r i e s  s h o u l d  b e  c o n s i d e r e d  s u s ­
p e c t  i f  t h e  r e s u l t s  d i f f e r  by m o r e  t h a n  3.3"C ( 6 ' F )  f o r  
s u s p e n s i o n s  o f  s o l i d s  h a v i n g  a f l a s h  r a n g e  b e t w e e n  3 5  
t o  43.3 'C ( 9 5  t o  1 1 0 ° F ) .  The p r o c e d u r e  f u r t h e r  
s t a t e s  t h a t  t h e  r e p r o d u c i b i l i t y  b e t w e e n  t h e  a v e r a g e  
o f  d u p l i c a t e  r e s u l t s  by two i n d i v i d u a l s  o r  l a b o r a t o r i e s  
would  b e  c o n s i d e r e d  s u s p e c t  i f  t h e  r e s u l t s  d i f f e r  b y  

* " E v a l u t i o n  o f  S o l i d  W a s t e  E x t r a c t i o n  P r o c e d u r e s  a n d  V a r i > , J i  ' l ' azard  
I d e n t i f i c a t i o n  ( F i n a l  R e p o r t ) " ,  N U S  C o r p o r a t i o n ,  S e p t e n b c r ,  : 9 7 9 .  



TABLE 5 


ANALYSIS RESULTS FOR IGNITABILITY TESTS 


Sample 


Ref inery  Sludge 
(Tank Bottoms) 

P a i n t ,  Pigment 
Sludge 

Refinery Sludge 
(Tank Bottoms)a 

Flash Point
Laboratory c F 

J 31.1 88 
K - 5 . 6  22 

J 3 3 . 3  92 
K 4 3 . 3  100 

J >82.2 > L ~ O  
K > 9 3 . 3  >180* 

aSame sample, r epea t  a n a l y s i s ;  no explana t ion  can be offered 
f o r  t he  d i f f e r e n c e s .  

*One commenter noted t h a t  t h e  F' conversion f o r  > 9 3 . 3  was in­
c o r r e c t  ( i . e . ,  t h e  conversion of  >93.3"C should be >200"F not 
180°F). The Agency agrees  with t h i s  c o m e n t e t .  



more than 1O'C (18.F) f o r  viscous and/or heavily 
pigmented materials (e.g., paint and pigment sludge).
The refinery sludge (tank bottons) results are defi­
nately not in agreement, whereas the paint and 
pigment sludge results are considered questionable. 


N U S  made these conclusions about the Pensky-Martens 

tester and the two samples: 


The Pensky-Martens Closed Cup Tester gave incon­
sistent results for the refiner? sludge (tank bottoms) 
and marginal results for the paint and pigment sludge. 
The refinery sludge was an oily mixture containing 
water, and variable results. can be expected for a non­
homogeneous sample of this type. The paint and 
pigment sludge was highly viscous. The Penskv-Martens 
Closed Cup Tester or equivalent is acceptable f o r  
homogeneous mixtures containing a large fraction of 
flammable volatiles. However, industrial wastes which 
are viscous, heavily pigmented, and/or nonhomogeneous 
are expected to give inconsiste3t and perhaps conflicting 
test results. A different methad may provide better * 
results with other sample types. 

Two commenters stated that the results presented in the 


N U S  report seriously question both t5e validity a n d  r e p r o ­

ducibility of the procedure. One coztmenter argued that 


given the contradictory results fro= the N U S  ignitability 

tests, additional developmental work needs to be conducted 


to better define the test conditions and parameters of the 


test. Another commenter stated that, until this was done, 


the scientific basis for defining ignitable hazardous 


waste would be inadequate. A third commenter stated that 

inconsistent and perhaps conflicting test resu,lts are e x ­

pected for other viscous, heavily pigmented wastes. The 


first commenter noted that, in the refinery sludge sample, the 


difference in flash point measurements between the two l a b o r a ­

tories w a s  36.6'C o r  66'F, and thzt when the samples w e r e  

-47-
- 2  
 + 
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a g a i n  r u n ,  t h e  r e s u l t s  w e r e  v a s t l y  C i f f e r e n t .  T h i s  c o z m e n t e r  

f u r t h e r  n o t e d  t h a t  i n  t h i s  s e c o n d  rux l a b o r a t o r y  3 ,  which  

h a d  i n i t i a l l y  r e p o r t e d  a v a l u e  o f  31.1', r e p o r t e d  a v a l u e  

o f  > 8 2 . 2 ' C ,  a v a l u e  w h i c h  was t o t a l l y  u n a c e p t a b l e  s i n c e  

82.2'C i s  a t e m p e r a t u r e  t h a t  s h o u l d  b e  d e t e r m i n e d  w i t h  

p r e c i s e  a c c u r a c y  b y  t h e  u s e  o f  c o m a o n l y  a v a i l a b l e  e q u i p m e n t .  

T h e  Agency b e l i e v e s  t h a t  t h e s e  c o n m e n t e r s  may h a v e  b e e n  

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

t e s t  m e t h o d  ( t h e  P e n s k y - M a r t e n s  C l o s e d  Cup T e s t e r  - A m + r i c a n  

S o c i e t y  f o r  T e s t i n g  M a t e r i a l s  S t a n d a r d  D-93-72) b a s e a  on  

t h e  r e v i e w  o f  t r i a l  runs p e r f o r m e d  c 3  two s a m p l e s .  T h i s  t e s t  

m e t h o d  h a s  f o r  a number  o f  y e a r s  been u s e d  s u c c e s s f u l l p  

by  t h e  D e p a r t m e n t  o f  T r a n s p o r t a t i o n  i n  i t s . r e g u l a t i o n  o f  

h a z a r d o u s  m a t e r i a l s .  The A g e n c v  a g r e e s  t h a t  t h e  ( 1 )  non­

h o m o g e n e o u s  n a t u r e  o f  one s a m p l e  an? ( 2 )  t h e  h i g h  v i s c o s i t y  

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

t e s t * .  However ,  t h e  Agency d o e s  not a g r e e  t h a t  t h e  t w o  

t e s t  r e s u l t s  r e p o r t e d  i n  t h e  N U S  r e p o r t  a r e  s u f f i c i e n t  i n d i ­

c a t i o n  t h a t  t h e  t e s t  may not b e  r e p r o d u c i b l e .  A l a r g e  

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

i n  f l a s h  p o i n t s .  D i f f i c u l t y  i n  s a m p l i n g  a n d  s p l i t t i n g  

o i l / w a t e r  m i x t u r e s ,  i n s u r i n g  t h a t  1 L g h t  v o l a t i l e  f r a c t i o n s  

* I n  p r o m u l g a t i o n  o f  t h e  i g n i t a b i l i t r  s t a n d a r d s  i n  t o d a p s  
F e d e r a l  R e g i s t e r ,  t h e  most c u r r e n t  t e s t  s t a n d a r d s  w i l l  b e  
i n c o r p o r a t e d  ( i . e . ,  P e n s k y - X a r t e c s  C l o s e d  Cup T e s t e r  3 9 3 ­
7 8 ) .  T h i s  u p d a t i n g  s h o u l d  i m p r o v e  t h e  a p p l i c a b i l i t y  sf 
t h e  t e s t  m e t h o d s  t o  s l u d g e  b e c a u s a  o f  t h e  i n c o r ~ o r a t i o no f  
d e w a t e r i n g  t e c h n i q u e s  a n d  v i s c o s i t r  l i m i t s .  



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

c o u l d  h a v e  c o n t r i b u t e d  t o  f a l s e  r e a d i n g s .  N e x t ,  t h e  same 

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

t i m e s .  ( T h e  t a n k  b o t t o m  s a m p l e  was f i r s t  r u n  i n  t h e  l a b o r a ­

t o r i e s  i n  November o f  1 9 7 8 ;  t h e s e  s a r n p l e s  were t h e n  t e s t e d  

a g a i n  i n  F e b r u a r y  of 1 9 7 9 .  The r e s u l t  o f  w h i c h  p r o d u c e d  

t h e  much h i g h e r  f l a s h  p o i n t s  o f  >18O'F. I n  d i s a g r e e m e n t  

w i t h  t h e  c o m m e n t e r ,  t h i s  i s  a n  a c c e p : a b l e  w a y  t o  p r e s e n t  

t h e  d a t a ,  a s  t h e  s a m p l e s  b e g a n  t o  b o i l  a r o u n d  180'F and 

t h e  t e s t  h a d  t o  b e  t e r m i n a t e d .  The Agency was i n  e r r o r  i n  

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

i n  t i m e  a n d  n o t  r e p o r t i n g  s o .  The o c h e r  w a s t e  s t r e a m  t o  b e  

t e s t e d  ( p a i n t  a n d  p i g m e n t  s l u d g e )  was a h i g h l y  v i s c o u s  

h o m o g e n e o u s  w a s t e  w i t h  s u s p e n d e d  s o l i d s .  No v i s c o s i t y  

d e t e r m i n a t i o n  was made b e f o r e  t h e  t e s t .  The r e s u l t  f o r  

t h i s  t e s t  s h o w i n g  a 1 8 ° F  d i f f e r e n c e  S e t w e e n  t h e  two l a b o r a ­

t o r i e s  i s  a v e r y  good r e s u l t  c o n s i d e r i n g  t h e  e x t r e m e  v i s c o s  

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

t o r y ,  a n d  l a c k  o f  a s a m p l e  P r e s e r v a t i o n  t e c h n i q u e .  O b s e r ­

v a t i o n s  made d u r i n g  t h e  t e s t  were  not r e p o r t e d .  

One c o m m e n t e r  a r g u e d  t h a t  t h e  a d d i t i o n a l  c i t e d  d o c u ­

ment  d i d  n o t  p r o v i d e  v a l i d a t i o n  o f  t h e  c h a r a c t e r i s t i c  t e s t  

m e t h o d  f o r  L i s t i n g  o r  d e l i s t i n g .  The Agency a g r e e s  w i t h  

t h i s  c o m m e n t e r .  However ,  t h e  p r i m a r y  o b j e c t i v e  i n  r u n n i n g  

t h e  t e s t  w a s  t o  d e v e l o p  a d d i t i o n a l  b a s e l i n e  d a t a  on r u n n i n g  

w a s t e s  i n  t h e  P e n s k y - M a r t e n s  C l o s e d  Cui) T e s t ,  n o t  t o  v a l i d a t e  

t h e  t e s t .  The Agency a s s u m e s  t h a t  t h i s  t e s t  m e t h o d  h a s  a l -



r e a d y  b e e n  v a l i d a t e d  s i n c e  t h e  t e s t  m e t h o d  h a s  b e e n  a d o p t e d  

by  D O T  i n  t h e i r  t r a n s p o r t a t i o n  r e g u l a t i o n s  and  i s  commonly 

a c c e p t e d  b y  i n d u s t r y  a s  a s t a n d a r d  t e s t  m e t h o d .  

One  c o m m e n t e r  p r e s e n t e d  a r a t i o n a l e  t h a t  e x p l a i n s  

t h e  f a i l u r e  o f  t h e  two l a b o r a t o r i e s  in r e l a t i n g  e q u i v a l e n t  

r e s u l t s .  S t a t i n g ,  s u c h  r e s u l t s  c a n  b e  o b t a i n e d  i n  t h e  

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

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

n o t  a l l  r e p r e s e n t a t i v e  o f  t h e  s t a r t i n g  m a t e r i a l .  The 

c o m m e n t e r  g o e s  on t o  s a y  t h a t  w h a t  i s  n e e d e d  i s  a m e t h o d  

o f  o b t a i n i n g  a small r e p r e s e n t a t i v e  p o r t i o n  o f  t h e s e  m a t e r i a l s .  

T h a t  i s  t o  s a y ,  a s a m p l e  o f  a p p r o x i m a t e l y  1 0 0 - 1 5 0  nl w h i c h  

i s  i n  t u r n  r e p r e s e n t a t i v e  o f  t h e  o r i g i n a l  sample, e . g . ,  a 

l a g o o n  o r  h o l d i n g  t a n k .  Such m a t e r i a l s  a r e ,  f r e q u e n t l y ,  

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

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

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

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

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

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

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

s a m p l e s  a r e  t a k e n .  A l s o ,  t h e  commenter  s u g g e s t s  t h a t  

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

i n t r o d u c e d  w i t h o u t  d e l a y  i n t o  t h e  P e n s k y - M a r t e n s  a p p a r a t u s  

a t  room t e m p e r a t u r e .  I f  t h e  s a m p l e  f l a s h e s  i m m e d i a t e l y ,  

a n o t h e r  s a m p l e  a l i q u o t  s h o u l d  b e  c o o l e d  a n d  i n t r o d u c e d  i n z o  



a c l e a n  c o o l e d  P e n s k y - M a r t e n s  a p p a r a t u s .  F u r t h e r ,  t h e  

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

s c i e n c e s  of r u n n i n g  t h e  P e n s k y - M a r t e n s  a p p a r a t u s .  T h i s  

c o m m e n t e r  a l s o  r e l a t e s  t h a t  i n  t h e i r  e x p e r i e n c e  l u m p s  o f  

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

t o  s p u r i o u s l y  h i g h  o r  s p u r i o u s l y  low f l a s h  p o i n t s .  The 

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

( d o  n o t  a v e r a g e ) .  I f  v a l u e s  d i s a g r e e  b y  m o r e  t h a n  some 

s p e c i f i e d  v a l u e  ( p i c k  a n u m b e r ) ,  t h e n  r u n  s a m p l e s  i n  d u p l i ­

c a t e  o n  a n o t h e r  t e s t  d a t e .  R e p o r t  a l l  d a t a  o b t a i n e d  t o g e t h e r  

w i t h  a l L  a n e c d o t a l  i n f o r m a t i o n ,  e . g .  , " c o u l d n ' t  s t i r  s a m p l e , "  

" s a m p l e  f o a m e d , "  " b o i l e d  o v e r , "  " e x t i n g u i s h e d  f l a m e . ' '  

T h e  Agency f e e l s  t h a t  t h i s  c o m m e n t e r ' s  s u g g e s t i o n s  a r e  

v e r y  much i n  o r d e r .  E P A  i s  c u r r e n t l y  d e v e l o p i n g  a s a m p l i n g  

m e t h o d o l o g y ,  s a m p l e  p r e s e r v a t i o n ,  and  s a m p l e  s p l i t t i n g  

h a n d b o o k  w h i c h  w i l l  b e  a v a i l a b l e  t o  t h e  p u b l i c .  T h e  p r o b l e m  

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

s t r e a m  s o  t h a t  a p p r o p r i a t e  t e s t i n g  c a n  b e  a c c o m p l i s h e d  h a s  

b e e n  a c o n c e r n  o f  t h e  Agency and  i t ' s  c o n t r a c t o r s  who m u s t  

s a m p l e  and  a n a l y z e  w a s t e  s t r e a m s .  The  Agency a g r e e s  t h a t  

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

a t e s t  is n e c e s s a r y .  D a t a  c o l l e c t i o n  o n  v e r y  v i s c o u s ,  

h i g h  s o l i d s ,  a n d / o r  nonhomogeneous  s l u d g e s  w i l l  . be  t h e  way 

t h e  Agency a s s e s s e s  t h e  h a z a r d  o f  s l u d g e s  w h i c h  b e c a u s e  o f  

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

t e s t e r .  T h i s  i s  n o t  t o  s a y  t h a t  wha t  i s  n o t  r e p r o d u c i b l e  

i n  o n e  s t a n d a r d  i s  r e p r o d u c i b l e  i n  a n o t h e r .  The Agency 



a g a i n  a g r e e s  w i t h  t h i s  c o m m e n t e r  i n  t k a t  m o r e  i n f o r m a t i o n  

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

p r o p e r  h a z a r d  e v a l u a t i o n  c a n  b e  made.  

V .  P r o m u l g a t e d  R e g u l a t i o n  

As a r e s u l t  o f  EPA's r e v i e w  o f  t h e  comments  r e g a r d i n g  

t h e  i g n i t a b i l i t y  c h a r a c t e r i s t i c ,  EPA I s  p r o m u l g a t i n g  an  

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

r e g u l a t i o n s  i n  two a s p e c t s .  F i r s t ,  t 4 e  d e f i n i t i o n  f o r  

l i q u i d  i g n i t a b l e s  s p e c i f i c a l l y  e x c l u d e s  w a s t e s  w h i c h  h a v e  

a f l a s h  p o i n t  Less t h a n  140'F a n d  con:ai;l 2 4  p e r c e n t  o r  

l e s s  a l c o h o l  by v o l u m e ;  s e c o n d l y ,  t h e  d e f i n i t i o n  f o r  non­

l i q u i d  i g n i t a b l e s  h a s  b e e n  c l a r i f i e d  = o  b e t t e r  r e f l e c t  t h e  

A g e n c y ' s  r e g u l a t o r y  i n t e n t .  

1261.21 C h a r a c t e r i s t i c  o f  i g n i t a b i l i z y  

( a >  A s o l i d  w a s t e  e x h i b i t s  t h e  c h a r a c t e r i s t i c  o f  

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

a n y  o f  t h e  f o l l o w i n g  p r o p e r t i e s :  

('1) I t  i s  a L i q u i d ,  o t h e r  :han a n  a q u e o u s  s o l u t i o n  

c o n t a i n i n g  l e s s  t h a n  24 p e r c e n t  a l c o h o l  by  v o l u m e ,  a n d  h a s  

a f l a s h  p o i n t  Less t h a n  60'C (140'F), as  d e t e r m i n e d  b y  a 

P e n s k y - M a r t e n s  C l o s e d  Cup T e s t e r ,  u s i n g  t h e  t e s t  m e t h o d  

s p e c i f i e d  i n  ASTM S t a n d a r d  D-93-79, o r  a S e t a f l a s h  C l o s e d  

Cup T e s t e r ,  u s i n g  t h e  t e s t  m e t h o d  s p e c i f i e d  in*AST?l  s t a n d a r : !  

D-3278-78, o r  a s  d e t e r m i n e d  by  an e q c i v a l e n t  t e s t  m e t h o d  

a p p r o v e d  b y  t h e  A d m i n i s t r a t o r  u n d e r  :he p r o c e d u r e s  set 



forth in 9 9 2 6 0 . 2 0  and 260.21,* 

( 2 )  It is not a liquid and is capable, under 

standard temperature and pressure, of causing fire through 

friction, absorption of moisture or spontaneous chemical 

changes and, when ignited, burns s o  vigorously and persis­

tently that it creates a hazard. 

( 3 )  It is an ignitable compressed gas as defined 

in 49 C F R  173.300 and as determined by the test methods 

described in that regulation or equivalent test methods 

approved by the Administrator under 5 5 2 6 0 . 2 0  and 2 6 0 . 2 1 .  

( 4 )  It is an oxidizer as defined in 4 9  C F R  

1 7 3 . 1 5  1. 

( b )  A solid waste that exhibits the characteristic of 

ignitability, but is not Listed as a hazardous waste in Sub­

part D ,  has the EPA Hazardous Waste Number of D O O L .  

*ASTI4 Standards are available from ASTM,  1916 Race Street, 
Philadelphia P A  19103. 
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Appendix I 

Examples o f  Acc ideat  s 

-.Involving I g n i t a b l e  w a s t e  



East  S t .  L o u i s ,  S t .  C la re  C o u n t y  

The Mal-Milam l a n d f i l l  h a s  a c c e p t e d  v a r i o u s  i n d u s t r i a l  

wastes for more than ten y e a r s .  Some o f  t h e s e  wastes come f r o m  

t h e  C h r y s l e r  C o r p o r a t i o n  and M a l l i n k r o d t  C h e m i c a l  U o r k s  a n d  

i n c l u d e  s o l v e n t s  ( p h e n o l s )  and wastes  f r o m  p l a s t i c s  m a n u f a c t u r e .  

Two s e r i o u s  f i r e s  o c c u r e d  a t  t h e  s i t e  d u r i n g  c o m p a c t i o n  o p e r a t i o n s  

on A u g u s t  2 9 ,  1973 a n d  on A p r i l  4 ,  1 9 7 4 .  T h e  f i r e s  b u r n e d  f o r  

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

e x t i n g u i s h .  Only a f t e r  t h e  s e c o n d  fire when t h e  d i s p o s e d  

p e r m i t s  came u n d e r  r e v i e w  were c h a n g e s  made in t h e  o p e r a t i o n .  

F i r e  p r o t e c t i o n  h a n d b o o k  l i s t s  p h e n o l  (C6H508) w i t h  a f l a s h  

p o i n t  o f  175'. Waste f r o m  p l a s t i c s  m a n u f a c t u r i n g  m a y  i n c l u d e  

a n u m b e r  o f  i g n i t a b l e  s o l v e n t s  and t h e i r  s t i l l  b o t t o m s .  

- I l l i n o i s  

C h i c a g o ,  Dan Ryan E x p r e s s w a y  

S everal d o z e n  b a r r e l s  o f  c h e m i c a l  was te  e x p l o d e d  i n  a 

t r u c k  b i n  o n  t h e  Dan R y a n  E x p r e s s w a y ,  s p e u i n g  b a r r e l s  and f l a m e s  

o v e r  c a r s  a n d  s n a r l i n g . r u s h - h o u r  t r a f f i c e  on a l l  f o u r  C h i c a g o  

e x p r e s s w a y s .  The e x p l o s i o n s  o c c u r e d  a t  3:15 p.m. on t h e  e l e v a t e d  

p o r t i o n  o f  t h e  Ryan E x p r e s s w a y .  The c h e m i c a l  b e l i e v e d  t o  b e  

s o d i u m  n i t r a t e ,  w a s  p a r t  o f  a load being c a r r i e d  b y  a n  i n d u s t r i a l  

g a r b a g e  t r u c k  to a g a r a g e  in C r e s t w o o d  f rom.  a c h e m i c a l  company 

on West 1 8 t h  S t r e e t .  Ba r re l s  which were c a t a p u l t e d  into t h e  

a i r  l a n d e d  among the c a r s  o r  d r o p p e d  50 f e e t  t o  t h e  g r o u n d  

l e v e l .  Two p o l i c e m a n  were t r e a t e d  f o r  e y e  i n j u r i e s  f r o m  t h e  



smoke .  Sodium n i t r a t e  i s  a D . O . T .  o x i d i z e r  a n d  being s u c h  is 

a n  � P A  ignitable o x i d i z e r .  

P e n n s y l v a n i a  

H a r r f  s b u r g  D a u p h i n  County 1 / 7 5  

An e x p l o s i o n  o c c u r r e d  a t  t h e  H a r r i s b u r g  C i t y  i n c i n e r a t o r  

w h i c h  r e s u l t e d  in b u i l d i n g  damage  t o t a l i n g  a p p r o x i m a t e l y  $95 ,000 .  

The e x p l o s i o n  r e s u l t e d  from t h e  i g n i t i o n  o f  a drum o f  s p r a y  

a d h e s i v e s  d e l i v e r e d  by t h e  R o l a n c e  a n d  R o l a n c e  S u p p l y  Co. 

? r o p e r  d i s p o s a l  o f  t h e s e  a d h e s i v e s  would  of p r e v e n t e d  this 

d a n g e r o u s  s i t u a t i o n .  M u n i c i p a l  i n c i n e r a t o r s  l i k e  m u n i c i p a l  

l a n d f i l l s  are g e n e r a l l y  n o t  e q u i p p e d  n o r  p e r m i t t e d  t o  handle 

i g n i t a b l e  h a z a r d o u s  w a s t e .  

P e n n s y l v a n i a  

W h i t e m a r s h  T o w n s h i p ,  K o n t g o a e r y  C o u n t y  

Two e x p l o s i o n s  and t h e  c o n t a m i n a t i o n  of r e s i d e n t i a l  d r i a k i n g  

water r e s u l t e d  f r o m  t h e  d e v e l o p m e n t  o f  . m e t h a n e  g a s  i n  a l a E d f i l l  

i n  Deck Q u a r r y ,  M o n t g o m e r y  C o u n t y ,  Pennsylvania. The gas z o v e d  

t h r o u g h  r o c k  f r a c t u r e s .  A w e l l - p u m p  s p a r k , i g n i t e d  t h e  gas 

c a u s i n g  explosions. R e s i d e n t s  have e v a c u a t e d  t h e i r  h o u s e s  

p e r m a n e n t l y  a n d  t h e  c o n t a m i n a t e d  well a r e a  h a s  b e e n  v e n t e d  b p  a 

t r e n c h  and h o l e s  d u g  a t  the l a n d f i l l  i n  l a t e  1 9 6 9 .  The  l a n d f i l l  

a c c e p t e d  m u n i c i p a l  and some i n d u s t r i a l  wastes u n t i l  i t s  c l c s . L r e  

i n  1 9 6 9 .  The  m i g r a t i o n  o f  g a s e s  f r o m  l a n d f i l l s  i s  a p r o b : e =  

t h r o u g h o u t  t h e  c o u n t r y .  O r g a n i c  s o l v e n t s  w h i c h  v o l a t i l i z e  a: 



a m b i e n t  t e m p e r a t u r e s . ( t h a t  i s ,  l e s s  than 60" C )  j o i n  w i t h  

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

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

A d e t a i l  a n a l y s i s  o f  l a n d f i l l  g a s  from a d i f f e r e n t  l a n d f i l l ,  

o n e  i n  C a l i f o r n i a ,  s h o w e d  f i f t y - s o m e  o r g a n i c  c o n t a m i n a t e s  t o  

t h e  m e t h a n e .  2 4  

N e w  J e r s e y  

Toms R i v e r ,  B e r k e l e y  T o w n s h i p  

1500  o r  m o r e  d e t e r i o r a t i n g  c h e m i c a l  d r u m s  b u r i e d  in B e r k e l e y  

T o w n s h i p ,  a n d  c o n s i d e r e d  p o t e n t i a l l y  e x p l o s i v e  by  t h e  s t a t e ,  

c o u l d  c a u s e  t h e  r e l o c a t i o n  o f  a m a j o r  O c e a n  C o u n t y  S e w e r a g e  

.
A u t h o r i t y  i n t e r c e p t o r  i i n e s .  The  p r e s e n c e  o f  t h e  h a z a r d o u s  

d r u n s  known t o  S t a t e  D e p a r t m e n t  o f  E n v i r o n m e n t a l  P r o t e c t i o n  

s i n c e  1 9 7 4  h a s  r e s u l t e d  in h i r i n g  an e n g i n e e r i n g  f i r m  t o  m o n i t o r  

g r o u n d  w a t e r .  One o f  t h e  s u b s t a n c e s  known t o  b e  b u r i e d  a t  t h e  

s i t e  i s  m e t a l l i c  s o d i u m  (825 d r u m s  fron U n i o n  C a r b i d e  b u r i e d  i n  

1960) w h i c h  i s  a i g n i t a b l e  s o l i d .  A f i r e  a t  t h e  dump s i t e  i n  

1 9 7 4  was p u t  o u t  w i t h  d r y  s a n d  a f t e r  water  made t h e  f lames 

w o r s e .  M e t a l l i c  S o d i u m  i s  a n  i g n i t a b l e  s o l i d .  

I l l i n o i  s 

C a l u m e t ,  Cook C o u n t y  9/75 

X l a n d f i l l  o p e r a t o r  d i e d  f r o m  s e v e r e  b u r n s  when the 

r o n p a c t e r  t h a t  h e  was o p e r a t i n g  s t r u c k  a 5 5 - g a l l o n  d r u m  o f  ethyl 

a c e t a t e  ( f l a s h  p o i n t  24"). The i n c i d e n t  o c c u r e d  after a s c a v e n g e r /  



h a u l e r  had d e p o s i t e d  a load a t  t h e  C a l u n e t  I n d u s t r i a l  D e v e l o p ­

m e n t  L a n d f i l l  in the d a r k  h o u r s  o f  t h e  m o r n i n g .  

W a s h i n g t o n  

E v e r e t t ,  Snohomlsh County 9/74 

The N.W. Wire Rope  C o r p . ,  c l e a n i n g  off d e b r i s  f r o m  t h e  

s i t e  o f  a metal  r e d u c t i o n  p l a n t ,  sent 2 0 0  c u b i c  y a r d s  t o  a 

l a n d f i l l  near S i v e r  L a k e .  The  d e b r i s  c o n s i s t e d  of a l u m i n u m  

d u s t ,  m a g n e s i u m  c h i p s ,  a n d  two b r o k e n  d r u m s  o f  c o n c e n t r a t e d  

p h o s p h o r u s .  Upon d u m p i n g  a n d  c o m p a c t i o n ,  t h e  m a t e r i a l  i g n i t e d  

a n d  d e v e l o p e d  i n t o  a fire. W a t e r  c o u l d  n o t  b e  a p p l i e d  to t h e  

was te  a n d  e x p l o s i o n s  e l i m i n a t e d  c h a n c e s  t o  o b t a i n  s a m p l e s  n e e d  

f o r  a n a l y s i s .  The  f i r e  s t a r t e d  a f t e r  :he i n p r o p e r  d i s p o s a l  o f  

i g n i t a b l e  solids. 

M i c h i g a n  

F o r e s t  Waste D i o p o s a l ,  G e a e s e e  C o u n t y  

W h i l e  burying d r u o s  c o n t a i n i n g  a n  unknown w a s t e ,  a bulldozer 

o p e r a t o r  at the F o r e s t  Waste D i s p o s a l  L a n d f i l l  b e g a n  e x p e r i e n c i n g  

d i z z i n e s s  a n d  e y e  i r r i t a t i o n s .  As a r e s u l t ,  he l e f t  h i s  

b u l l d o z e r  a n d  u p o n  r e t u r n i n g  f o u n d  the a a c h i n e  in f l a m e s .  

E v i d e n t l y ,  some of t h e  d rums  c o n t a i n e d  i g n i t a b l e  s o l v e n t s  and  

t h e  was t e  h a u l e r ,  B e r l i n  and F a r r o w ,  v a s  s u p p o s e d  t o  i n c i n e r a t e  

t h e i r  i g n i t a b l e  was te .  The w a s t e 8  were g e n e r a t e d  by t h e  

S a g a n o u g h  S t e e r i n g  Gear Co. L a n d f i l l  owner is c o n t e m p l a t i n g  l e g a l. 
a c t i o n  a g a i n s t  t h e  w a s t e  h a u l e r .  



Appendix  11 

R e g u l a t i o n  o f  S t a t e s ,  O r g a n i z a t i a n s ,  A g e n c i e s  



Ohio 


Elda, Inc. Dump, Cincinnati 


An employee of a private dump was burned over 5 0  percent 

of his body when several containers of unknown volatile liquid 

caught fire and enveloped his bulldozer. The employee was 

attempting to put out a small fire when the bulldozer hit the 


containers. Firemen were hampered because no hydrants were 


located at the dump. The problem of unidentified ignitable 


solvents being placed in municipal landfills keeps cropping up. 


Danger to landfill personnel and degradation of the environment 


occur from this waste. 


Pennsylvania 


Springfield Township, Delaware County 

. .  

The Mayer Landfill of Delaware County, Pennsylvania, formly 

accepted various kinds o f  industrial wastes. At times, tank-car 

quantities were dumped at the site as well as many barrels of 

unidentified chemical wastes. During compaction operations in 

1971, an explosion occurred which destroyed a bulldozer and 

caused a fire that burned for severaL days. Problem disposal 

sites like this exemplify the need for ignitable waste controls. 



R e g u I a t i o p s  of ..S t a t e s  

Flammable. ( a >  " F l a m m a b l e  means: 

(1) 	 A l i q u i d  w h i c h  h a s  a flash p o i n t  a t  o r  b e l o w  3 7 . 8  
d e g r e e s  c e n t i g r a d e  (100  d e g r e e s  f a r e n h e i t )  a s  
d e f i n e d  by p r o c e d u r e s  d e s c r i b e d  i n  T i t l e  4 9 ,  Code 
o f  F e d e r a l  R e g u l a t i o n s ,  S e c t i o n  173.115. 

( 2 )  	 A gas f o r  w h i c h  a m i x t u r e  o f  13 p e r c e n t  o r  l e s s ,  
by  v o l u m e ,  w i t h  a i r  forms a f l a m m a b l e  m i x t u r e  a t  
a t m o s p h e r i c  p r e s s u r e  o r  t h e  f l a m m a b l e  r a n g e  w i t h  
a i r  at a t m o s p h e r i c  p r e s s u r e  i s  w i d e r  t h a n  1 2  p e r c e n t  
r e g a r d l e s s  of t h e  l o w e r  l i m i t s .  T e s t i n g  m e t h o d s  
d e s c r i b e d  in T i t l e  4 9 ,  Code  of F e d e r a l  R e g u l a t i o n s ,  
S e c t i o n  173.115, s h a l l  b e  u s e d .  

( 3 )  	 A s o l i d  w h i c h  is l i k e l y  t o  c a u s e  f i r e s  d u e  t o  
f r i c t i o n ,  r e t a i n e d  h e a t  f roui  p r o c e s s i n g  o r  w h i c h  
c a n  b e  i g n i t e d  u n d e r  n o r m a l  t e m p e r a t u r e  c o n d i t i o n s  
a n d  when i g n i t e d  b u r n s  s o  a s  t o  c r e a t e  a s e r i o u s  
t h r e a t  t o  p u b l i c  h e a l t h  a n d  s a f e t y .  Norma l  t e m p e r a t u r e  
c o n d i t i o n s  means  t e n p e r a t u r e s  n o r m a l l y  e n c o u n t e r e d  
i n  t h e  h a n d l i n g ,  t r e a t m e n t ,  s t o r a g e  a n d  d i s p o s a l  
o f  h a z a r d o u s  w a s t e s .  

( 4 )  	 A g a s ,  l i q u i d ,  sludge o r  solid w h i c h  ignites 
s p o n t a n e o u s l y  i n  d r y  o r  m o i s t  air a t  o r  b e l o w  
54.3 d e g r e e s  c e n t r e g r a d e  (130 d e g r e e s  F a h r e n h e i t )  
o r  u p o n  e x p o s u r e  t o  water ,  

( 5 )  	 A s t r o n g  o x i d i z e r .  S e c t i o n  6 0 4 1 5  " S t r o n g  O x i d i z e r "  
neans a s u b s t a n c e  t h a t  c a n  s u p p l y  o x y g e n  t o  a 
r e a c t i o n  a n d  c a u s e  a v i o l e n t  r e a c t i o n ,  o r  s u s t a i n  
a f i r e  when in c o n t a c t  w i t h  a f l a m n a b l e  o r  c o m b u s t i b l e  
m a t e r i a l  i n  t h e  a b s e n c e  o f  a i r .  

F l a m m a b l e  m a t e r i a l :  a n y  m a t e r i a l  t h a t :  

. a .  	 h a s  a f l a s h  p o i n t  b e l o w  93.3'C (ZOOOF), e x c e p t  the 
f o l l o w i n g :  

(1) 	 a m a t e r i a l  c o m p r i s e d  o f  m i s c i b l e  c o m p o n e n t s  
h a v i n g  o n e  o r  m o r e  c o m p o n e n t s  with a f l a s h  



p o i n t  o f  9 3 . 3 O C  (200°F), o r  higher, t h a t  make 
u p  a t ' l e a s t  9 9 %  of  t h e  t o t a l  volume of  the 
m i x t u r e ;  

( 2 )  	 a m a t e r i a l  t h a t  h a s  a f l a s h  p o i n t  g r e a t e r  t h a n  
3 7 . 8 " C  ( 1 0 0 ° F )  a n d  t h a t  when h e a t e d  t o  9 3 . 3 " C  
(200'F) will n o t  s u p p o r t  c o m b u s t i o n  b e y o n d  t h e  
flash: 

( 3 )  a n  e x p l o s i v e  mater ia l ;  o r  

b. 	 may i g n i t e  w i t h o u t  a p p l i c a t i o n  o f  f l a m e  o r  s p a r k  
i n c l u d i n g ,  but n o t  l i m i t e d  t o ,  n i t r o  c e l l u l o s e ,  
c e r t a i n  me ta l  h y d r i d e s ,  a l k a l i  m e t a l s ,  some o i l y  
f a b r i c s ,  p r o c e s s e d  m e t a l s ,  a n d  a c i d i c  a n h y d r i d e s .  

Flash p o i n t :  T h e  minimum t e m p e r a t u r e  a t  w h i c h  a m a t e r i a l  g i v e s  

o f f  v a p o r  w i t h i n  a t e s t  vessel in s u f f i c i e n t  c o n c e n t r a t i o n  t o  

form a n  i g n i t a b l e  m i x t u r e  w i t h  a i r  n e a r  t h e  s u r f a c e  o f  t h e  

m a t e r i a l .  


O x i d a t i v e  m a t e r i a l :  Any m a t e r i a l  v i t h  t h e  p r o p e r t y  t o  r e a d i l y  

s u p p l y  o x y g e n  t o  a r e a c t i o n  in t h e  a b s e n c e  of a i r .  O x i d a t i v e  

m a t e r i a l s  i n c l u d e ,  b u t  a t e  n o t  l i m i t e d  t o ,  o x i d e s ,  o r g a n i c  

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

p e r s u l f a t e s ,  n i t r i c  acid., o r g a n i c  a n d  i n d r g a n i c  n i t r a t e s ,  

i o d a t e s  p e r i o d a t s s ,  b r o m a t e s ,  p e r s e l e n a t e s ,  p e r b r o m a t e s ,  

c h r o n a t e s ,  d i c h r o m a t e s ,  ozone, a n d  p e r b o r a t e s .  B r o m i n e ,  

c h l o r i n e ,  f l u o r i n e ,  a n d  i o d i n e  react s i m i l a r l y  t o  oxygen 

u n d e r  some c o n d i t i o n s  a n d  a r e  t h e r e f o r e  also o x i d a t i v e  

m a t e r i a l s  . 

F l a m z a b l e  m a t e r l a l s :  W h e n e v e r  t h e  f l a s h  p o i n t  o f  a w a s t e  i s  

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

b e  u s e d .  The  t e s t  c h o s e n  s h a l l  be a p p r o p r i a t e  f o r  t h e  

c h a r a c t e r f s r i c s  of t h e  waste t h a t  is t e s t e d .  


( a )  S t a n d a r d  M e t h o d  o f  T e s t  f o r  F l a s h  P o i n t  by Tag 
C l o s e d  T e s t e r  (ASTM D56-70) .  

( b )  S t a n d a r d  M e t h o d  o f  T e s t  for F l a s h  P o i n t  o f  A v i a t i o n  
Turbine F u e l s  by S e t a f l a s h  T e s t e r  (ASTM D3243-73) .  

( c )  S t a n d a r d  M e t h o d s  o f  T e s t  f o r  F l a s h  P o i n t  o f  Liquids 
by S e t a f l a s h  C l o s e d  T e s t e r  (ASTM D3278-73) .  

( d )  	 S t a n d a r d  M e t h o d  o f  T e s t  f o r  F l a s h  P o i n t  by P e n s k y -
M a r t e n s  C l o s e d  T e s t e r  (ASTM D93-73)  o r  a l t e r n a t e  
t e s t s  a u t h o r i z e d  in t h i s  s t a n d a r d .  

F o r  any waste  c o n t a i n i n g  c o m p o n e n t s  w i t h  d i f f e r e n t  
v o l a t i l i t i e s  a n d  f l a s h  p o n t s  a n d  h a v i n g  a f l a s h  p o i n t  h i g h e r  -
t h a n  93.3 'C (ZOOOF) a c c o r d i n g  t o  t h e  t e s t  p r o c e d u r e  e m p l o y e d ,  
a second t e s t  s h a l l  b e  c o n d u c t e d  on a sample o f  t h e  l i q u i d  

I 



p o r t i o n  of  t h e  m a t e r i a l  t h a t  r e m a i n s  a f t e r  e v a p o r a t i o n  i n  an 
o p e n  b e a k e r  ( o r  s imi la r  c o n t a i n e r ) ,  u n d e r  ambient p r e s s u r e  
a n d  t e m p e r a t u r e  ( 2 0  t o  2OoC) c o n d i t i o n s ,  t o  90 p e r c e n t  of 
o r i g i n a l  volume o r  f o r  a p e r f o d  o f  f o u r  h o u r s ,  w h i c h e v e r  
o c c u r s  f i r s t ,  w i t h  t h e  l o w e r  f l a s h  p o i n t  o f  t h e  t w o  t e s t s  
b e i n g  t h e  f l a s h  p o i n t  of t h e  ma te r i a l .  

F l a m m a b i l i t y  is d e f i n e d  as :  

( a )  m a t e r i a l  w h i c h  i s  r e a d i l y  i g n i t e d  u n d e r  a m b i e n t  
t e m p e r a t u r e s  

( b )  m a t e r i a l  w h i c h  o n  a m o u n t  o f  i t s  p h y s i c a l  form 
o r  e n v i r o n m e n t a l  c o n d i t i o n s  c a n  f o r a  e x p l o s i v e  
m i x t u r e s  w i t h  a i r  a n d  w h i c h  is r e a d i l y  d i s p e r s e d  
in a i r ,  s u c h  a s  d u s t s  o f  c o m b u s t i b l e  solids a n d  
mists of  f l a m m a b l e  o r  c o m b u s t i b l e  l i q u i d s  

( c )  	 m a t e r i a l  w h i c h  b u r n s  w i t h  e x t r e m e  r a p i d i t y ,  
u s u a l l y  by r e a s o n  o f  s e l f - c o n t a i n e d  o x y g e n ,  
m a t e r i a l s  w h i c h  i g n i t e  s p o n t a n e o u s l y  when e x p o s e d  
t o  a i r  

( d )  	 l i q u i d s ,  s o l i d s  o r  g a s i o u s  n a t e r i a l  h a v i n g  a 
f l a s h  p o i n t  b e l o w  37.8OC (100°F). 

Ohio3 


F l a s h  p o i n t s  b e l o w  1 7 5 O F  

V e r y  v o l a t i l e  f l a m m a b l e  l i q u i d s ,  v e r y  f l a m m a b l e  liquids 
a n d  g a s e s ,  a n d  s u b s t a n c e s  t h a t ,  i n  t h e  f o r m  of  d u s t s  o r  m i s t s  
readily f o r m  e x p l o s i v e  m i s t u r e s  when d i s p e r s e d  in a i r .  

W a s h i n g t o n 2 I  

F l a m m a b l e :  s u b s t a n c e s  w h i c h  h a v e  a f l a s h  p o i n t  at o r  
b e l o w  4 O o C  (lOO°F), a s  d e t e r m i n e d  by  t h e  T a g l l a b u e  o p e n  c u p  
, t e s t e r ,  o r  o t h e r  s u i t a b l e  m e t h o d .  

-7-23 



A g e n c i e s  and. -Organizations 

D e p a r t m e n t  of  T r a n s p o r t a t i o n 2  

( 1 )  	 f l a m m a b l e  liquids a r e  t h o s e  having flash points 
b e l o w  3 7 . 8 " C  (100°F). 

( 2 )  	 c o m b u s t i b l e  liquids a r e  those h a v i n g  flash points a t  
o r  a b o v e  37.8"C (100°F) and below 9 3 . 3 O C  (200*F). 

( 3 )  	 a f l a m m a b l e  s o l i d  is any solid m a t e r i a l  other t h a n  
one c l a s s i f i e d  a s  an e x p l o s i v e ,  v h f c h ,  under c o n d i t i o n s  
n o r m a l l y  i n c i d e n t a l  t o  t r a n s p o r t a t i o n  i s  l i a b l e  t o  
c a u s e  f i r e s  t h r o u g h  f r i c t i o n ,  r e t a i n e d  h e a t  f r o m  
m a n u f a c t u r i n g  o r  p r o c e s s i n g ,  o r  which c a n  be i g n i t e d  
r e a d i l y  a n d  when i g n i t e d  b u r n s  s o  v i g o r o u s l y  a n d  
p e r s i s t e n t l y  a s  to c r e a t e  a s e r i o u s  t r a n s p o r t a t i o n  
h a z a r d .  

Consumer  P r o d u c t  S a f e t y  

(1) 	 t h e  term " e x t r e m e l y  f l a s m ' a b l e "  s h a l l ,  a p p l y  t o  
any s u b s t a n c e  w h i c h  has a f l a s h  p o i n t  at o r  b e l o w  
20°F a s  d e t e r m i n e d  by the T a b l i a b u e  Open Cup 
Tester  

(2) 	 t h e  term "flamnable" s h a l l  a p p l y  to any s u b s t a n c e  
w h i c h  has a f l a s h  p o i n t  above 20"F, t o  a n d  including
80°F, a s  d e t e r n l n e d  by t h e  t e s t e r  mentioned a b o v e  

( 3 )  	 " E x t r e n e l y  f l a m n a b l e  s o l i d "  D e a n s  a solid s u b s t a n c e  
t h a t  i g n i t e s  and  b u r n s  at an a n b i e n t  t e n p e r a t u r e  o f  
80°F o r  less when s u b j e c t e d  t o  f r i c t i o a ,  p e r c u s s i o n ,  
o r  e l e c t r i c a l  s p a r k  

( 4 )  	 " F l a m m a b l e  s o l i d "  means a s o l i d  s u b s t a n c e  t h a t  when 
t e s t e d  by  t h e  m e t h o d  d e s c r i b e d  i n  S e c t i o n  1500.44, 
ignites and burns w i t h  a s e l f - s u s t a i n e d  flame a t  a 
r a t e  g r e a t e r  t h a n  o n e - t e n t h  o f  an i n c h  p e r  second 
along i t s  m a j o r  axis. 

E n v i r o n m e n t a l  P r o t e c t i o n  Agency  ( T i t l e  40  ( P e s t i c i d e s ) ,  CF R, 
Part 1 6 2 )  

The  p r o p o s e d  r u l e m a k l n g  i n c l u d e s  f l a n m a b i l i r p  l a b e l i n g  
r e q u i r e m e n t s  . "Extrerne ly f lamca b l  e " a n d  " f lammaS1e " c a t  ego rf e s 
correspond t o  t h o s e  found i n  T i t l e  1 5 ,  U.S. Code, S e c - 1 2 6 1 .  



(1)  Extremely f l a m m a b l e  - a f l a s h  point lese t h a n  20'F. 

( 2 )  	 F l a m m a b l e  - a f l a s h  p o i n t  g r e a t e r  t h a n  20°F a n d  
l e s s  t h a n  80°F. 

( 3 )  	 C o m b u s t i b l e  - a f l a s h  p o i n t  g r e a t e r  t h a n  80°F a n d  
l e s s  t h a n  150°F. 

N a t i o n a l  Academy o f  S c i e n c e s  (Ad - 782  4 7 6 ) :  

. . .  D e f i n i t i o n .R a t i n g  - - - . - - . ­

0 - I n s i g n i f i c a n t  h a z a r d  No t  C ombas t i b  l e  

1 - S l i g h t l y  h a z a r d o u s  	 F l a s h  p o i n t  l a r g e r  t h a n  
60°C ( 1 4 0 ° F )  

2 - X a z a r d o u s  F l a s h  p o i n t  f r o m  3 7 . 8  t o  
60°C ( 1 0 0  t o  1 4 0 ° F )  

F l a s h  p o i n t  less t h a n  3 7 . 8 " C  
(100°F) a n d  b o i l i n g  p o i n t  
g r e a t e r  tha.n 37 .8 'C (100OF)  

3 - Highly h a z a r d o u s  

4 - E x t r e m e l y  h a z a r d o u s  F l a s h  p o i n t  l e s s  t h a n  37.8'C
I .  

(100'F) a n d  b o i l i n g  p o i n t  less 
t h a n  37 .8"C  (100°F) 

National F i r e  P r o t e c t i o n  A s s o c i a t i o n 2 3  

F l a m m a b l e  l i q u i d  s h a l l  mean a l i q u i d  h a v i n g  a f l a s h  p o i n t  
b e l o w  37.8"C ( 1 0 0 ° F )  a n d  h a v i n g  a v a p o r  p r e s s u r e  n o t  
e x c e e d i n g  4 0  p o u n d s  p e r  s q u a r e  i n c h  ( a b s o l u t e )  a t  
37.8'C (100°F) a n d  s h a l l  be known a s  a Class L liquid. 
Class I l i q u i d s  s h a l l  b e  s u b d i v i d e d  a s  follows: 
Class IA s h a l l  i n c l u d e  t h o s e  h a v i n g  f l a s h  p o i n t s  below 
22.8"C ( 7 3 ° F )  a n d  h a v i n g  a boiling p o i n t  a t  o r  b e l o w  
37.8"C (100°F). Class  IB s h a l l  i n c l u d e  t h o s e  h a v i n g  
f l a s h  p o i n t s  b e l o w  37.8'C (100°F) and h a v i n g  a b o i l i n g  
p o i n t  a t  o r  a b o v e  37.8'C (100°F). Class I C  s h a l l  i n c l u d e  
t h o s e  h a v i n g  f l a s h  points a t  o r  a b o v e  22.8'C ( 7 3 ' F )  a = d  
a n d  below 37."C (100°F). 

- C o m b u s t i b l e  l i q u i d s  s h a l l  b e  s u b d i v i d e d  as  follows: 

Class XI l i q u i d s  shall i n c l u d e  t h o s e  h a v i n g  flash p o : n z s  
at o r  a b o v e  37.8OC (100°F) a n d  below 60'C (140°F). 

8 



Class IIIA l i q u i d s  s h a l l  i n c l u d e  t h o s e  having flash 
points a t  or above 6 O o C  ( 1 4 O O F )  and below 9 3 . 3 " C  (200'F). 

C l a s s  IIIB l i q u i d s  s h a l l  include those hav ing  flash 
points a t  or above 9 3 + 4 ' C  (200°F). 

Booz-Al l en  Research ,  I n c . ,  E P A ,  1 9 7 3  (PB 2 2 1 - 4 6 4 ) :  

A m a t e r i a l  i s  flammable if it hao a f l a s h  p o i n t  that i s  
less than 3 7 . 8 " C  (100'F) and a boiling p o i n t  l e s s  than 
37.8'C (100°F) spontaneous  combustion and/or explosive 
react i o n .  

Department o f  the Navy: 

Haz.ard. -Leve l  Cr i t er ia- .-

L 	 Flash  p o i n t  less than 100°F and 
b o i l i n g  point l e s s  t h a n  73'F . 

3 F p  less t h a n  100 '  and Bp greater 
than 73'F and less than 100'F. 

2 .. -.. Fp g r e a t e r  t h a n  1 0 0 ° F  a n d  less 
t h a n  200OF. 

1 F p  g r e a t e r  t h a n  200°F. 

0 Material w i l l  n o t  burn.  



A p p e n d i x  111 

D e f i n i t i o n s  . 

T h e s e  d e f i n i t i o n s  are t h e  w o r k i n g  d e f 1 n i L i o n s  of ASTX's 

Coordinating C o m m i t t e e  on  P l a s h p o i n t  and R e l a t e d  P r o p e r t i e s  and 

I n t e r a c t i o n  w i t h  Governmen t  A g e n c i e s  on these P r o p e r t i e s .  



NOTE: 	 The Agency has used several of the definitions listed 
below, e . g .  flash point in the body o f  the b a c k g r o u n d  
document. The remainder are included as a standard for 
future work. 

Autoignition -the spontaneous ignition (without an external 
ignition source) of a material as the result o f  heat 
liberation from an exothermic reaction. 

Burning Velocity -fundamental velocity of a combustion 

wave measured normal to the flame front. 


Combustible -capable of undergoing combustion. 


Combustion -a rapid exothermic oxidiation process accompanied 

by continuous evolution of heat and usually light. 


Deflagration -combustion which propagatss into the reacting 

medium at a subsonic velocity. 


Detonability Limits -the maximum and minimum concentrations of , 
a combustible i n  an oxidant, e.g., air, which will propagate 
a detonation when initiated at specified temperature and 
pressure. 

Detonation -combustion or other reaction which propagates into 

the reacting medium at a supersonic velocity. 


Fire -the phenomenon of Combustion. 


Fire Point -the minimun temperature t o  which a material 
must be heated.in an open vessel to sustain combustion for 
a specified period of time after ignition by an external 
source. 

Flame -a zone of gas or particulate matter or both in 
gaseous suspension that is undergoing combustion, as 
evidence by the evolution of both heat and usually light. 

Flame Temperature -the temperature of the product species in 

flaming combustion. 


Flame Speed -velocity of a combustion wave measured relative to 

a stationary observer. 


Flash Point -the lowest temperature, corracted to a pressure 

of 101.3 kPa (1013 millibars), of a substance at which 

application of an ignition source causes the vapors above 

the substance to ignite under the specified conditions of 

test. 


Ignite -to initiate combustion. 




L o w e r  F l a m m a b l e  L i m i t  - t h e  l o w e s t  c o n c e n t r a t i o n  o f  a c o m b u s t i b l e  
substance t h a t  i s  capable o f  p r o p a g a t i n g  a f lame t h r o u g h  a 
h o m o g e n o u s  m i x t u r e  o f  c o m b u s t i b l e  s u b s t a n c e  a n d  a g a s e o u s  
o x i d i z e r  u n d e r  s p e c i f i e d  c o n d i t i o n s  o f  t e s t .  

L o w e r  T e n p e t a t u r e  L i m i t s  - t h e  lowest t e n p e r a t u r e  a t  w h i c h  a 
c o m b u s t i b l e  s u b s t a n c e  w i l l  p r o d u c e  a v a p o r  c o n c e n t r a t i o n  
equal t o  t h e  l o w e r  f l a m m a b l e  l i m i t  u n d e r  s p e c i f i e d  c o n d i t i o n s  
o f  t e s t .  

Minimum Oxygen  C o n c e n t r a t i o n  -the m i n i m u m  c o n c e n t r a t i o n  o f  
o x y g e n  r e q u i r e d  t o  s u s t a i n  b u r n i n g  o r  f l a m e  p r o p a g a t i o n .  

T e m p e r a t u r e  - t h e  t h e r m a l  s t a t e  o f  m a t t e r  a s  m e a s u r e d  on a 
d e f i n e d  s c a l e .  

U p p e r  F l a m m a b l e  Limit - t h e  maximum c o n c e n t r a t i o n  of a c o m b u s t f b l e  
s u b s t a n c e  t h a t  i s  c a p a b l e  o f  p r o p a g a t i n g  a flame t h r o u g h  a 
h o m o g e n o u s  m i x t u r e  o f  c o m b u s t i b l e  s u b s t a n c e  a n d  a g a s e o u s  
o x i d i z e r  u n d e r  s p e c i f i e d  c o n d i t i o n s  o f  t e s t .  

L i q u i d  - ( f l a m m a b i l i t y  r e g u l a t i o n s )  -a  s u b s t a n c e  t h a t  has a 
d e f i n i t e  v o l u m e  b u t  no  d e f i n i t e  form e x c e p t  s u c h  g i v e n  by 
i t s  c o n t a i n e r .  I t  h a s  a v f s c o s f t y  o f  1 x l o w 3  s t o k e s  
(1 x l o "  t o  1 x 10-l m 2  s - 1 )  a t  1 0 4 "  F (140" C) o r  a n  
e q u i v a l e n t  v i s c o s i t y  a t  a g r e e d  upon t e m p e r a t u r e .  
(This d o e s  n o t  i n c l u d e  p o w d e r s  aad g r a n u l a r  m a t e r i a l s ) .  

L i q u i d s  a r e  d i v i d e d  i n t o  t w o  c l a s s e s :  

CL SS A (low v i s c o s i t y )  a li u i d  h a v i n g  a v i  c o s i t y  o f  
1 x lo-' t o  2 5 . 0 0  s t o k e s  (1 x lo-' t o  2 5 . 0 0  x lo-' PI_ s'l)  a t  
1 0 4 "  F ( 4 0 "  C )  o r  a n  e q u i v a l e n t  v i s c o s i t y  a t  a n  a g r e e  u p o n  
ten?e r a  t u r e  

CLASS 3 ( h i g h  v i s c o s i t y )  a l i q u i d  having a v i s c o s i t y  o f  
2 5 . 0 1  - 1 x l o 3  s t o k e s  ( 2 5 . 0 1  x l o w 4  t o  1 x 10 -1 m 2  s'l) a t  
104" F ( 4 0 "  C )  o r  a n  e q u i v a l e n t  v i s c o s i t y  a t  a n  a g r e e d  u p o n  
temp e r a t u r e  . 

n o t e :  T h e  a b o v e  d e f i n i t i o n  of l i q u i d  d o e s  n o t  a p p l y  t o  
t h e  m e a n i n g  i n t e n d e d  in t h i s  d o c u n e n t  b u t  r a t h e r  a 
g e n e r a l  d e f i n i t i o n  o f  ASTM. 



A p p e n d i x  I V  

Test Methods for I g n i t a b l e  Waste 



T a b l e  of Contents  



IV-1,2 A e r o s o l  F l a m e  P r o j e c t i o n  T e s t s  

. ..-



3CIATlON Of 

AND MAINT�h'ANCE DEPARTMENT - BUREAU GF EXPLOSIV�S 
BUILDING WASHINGTON, D.C 2003s - 202R93.4048 

R. R. MANION 
VtcePrrsrdent 

a. M. GRAZIANO 
Oirecror 

AEROSOL FLAME PROECTICN TESTS 

Section 173. 300(b) subparagraphs (Zj,(3), and (4) of Title 49 to 
the  Code of Federal  Regulations referenced The Bureau of Explosives' 
Flame Projection Apparatus, Open Drum Apparatus and Closed Drum 
Apparatus to  be used when examining aerosol products. 

The following a r e  descriptions of the equipment and testing pro­
cedures to  be used when conducting the tests. Any further questions 
relating t o  this testing should be addressed to the Director at the  above 
address. 

FLAME PROJECTION TEST 

E Q U I P h E X T  - The t e s t  equi?rnent consists of a base 
four inches wide and two feet long. A thirt7 inch rule (with inches markkd)  
is supported horizontally on the side of the base  and about six inches above 
it. A plumber's candle of such height that t5e  top third of the name is at 
the height of the horizontal rule is placed at the zero point in  the base. 

PROCEDURE - The test is conducted i n  a draft-free a rea  
that can be ventilated and the atmosphere cleared between each  test. The 
self-pressurized container is placed a t  a distance of six inches from the 
ignition source and the spray jetted into the top  third of the flame with valve 
opened fully for  periods of 15 - 20 seconds. The length of the flame pro­

.jection from the candle position is r e a d  on the horizontal.scale. Three  o r  
more  readings a r e  taken on each sample and the average is taken 3s the 
result. Samples a r e  also tested with valve i n  partially open positions to 
t e s t  for "buriiing back" to valve. 

D R U M  TESTS 

EQUIPMENT- The equipment consists of a 55 - gallon open--	 head steel drum or s imilar  container which is placed on  its s ide  and fitted 
with a hinged cover over the open end that mi l l  open at a p re s su re  of 5 p. s. i. 

I . 



---- 

---- ---- 

The closed or solid end is equipped with one shuttered opecing at the top. 
This is for the introduction of the spray. The opening is approxkztely 
two inches from the edge of drum head and is two inches i n  diameter. 
There is a safety glass o r  plastic window six inches square i n  the center 
of the solid end. A lighted plumber 's  candle is placed inside the &urn on 
the lower side and midway b e b e e n  t h e  ends. 

PR.OCEDGRE - The tes ts  a r e  conducted i n  the open and 
when temperature  is bebveen 60'F and B O T .  

. .--...-.OPEN DRUM TEST 

This tes t  is conducted VFith hinged end i n  a completely 
open position and with the shurter closed. The spray f rom the dispenser, 
with valve opened fully, is directed into the upper half of the open end 
and above the ignition source for one minute. Acy significant propzga­
tion of flame through the vapor-air  mixture sway from the igniticn source 
shall be considered a positive resul t  - 0  but -- any minor and unsustained 
burning in the immediate a rea  of the ignition source shall not be considered 
a positive result. 

CLOSED DiZUM TEST 

This test is coducted  with the hinzed cover dro??ed into 
position to ?est freely against tne end and to close the q e r r  e;ld of the 
drum to make a reasonably secure but no: necessarily a cor=l;letelg air­
tight seal. The shutter is o?eaed azd the spray is jetted into the drrzrr, 
through this shutter with valve f ~ l l yopened fo=.one minute. ,Leer c l e z r ­
i n 3  the atomspfiere in the dram, the jetting is re?eated similzrly thrtc 
t imes.  Any explosion or rapid burning of the  vapoz-air mixture 
sufficient to  cause the hinged zo-isr t o  z o v e  is coasidered a 2ositive 
result. 

April, 1974 
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AMERICAN SOClETY FOR TESTlNG AND MATERIALS 
l t lL R K I  ft.. P k i L k l p k k ,  Pa.. l?IU 

R-inmd frm m n m n 4  -&mi u' .4Z:-!h&".Ccci: '"  A m 

Standard Method of Test for 

FLASH F'GIMT SY PENSKY-MARTENS CLOSED 

TESTER' 


This mrrhod adopwd pt a joint ASTM-I? Standard in I%?.  

1. scp 

1.1 This method covers the dewminat ion 
of the flash p i n t  by Pcnsky-Martem C i o d  
Cup Tcsrer of fuel oils, lube oils, suspensions 
of soiids, liqclids :hat tend 10 form 2 silrfac 
fi!n under test conditions. and other liquids. 
For thc detcrminalion o f  the Rash p i n t  (If 
drying oil; and solvent-t)pe w3xts refer to 
Sote 1. 

NVTE!-The flash point of drying oils m3y k 
determined using ,LIcthod D I393 and the -Cash 
point or soiven;-tyv liquid w1er may k detcr­
mined usinp Methcd D 1437. 

NOTE 2-77-13 method may bc cm$oyd for 
-.'-.,OO.L- &.--.:-.. of conrmninrtion of lubriating oils 

by minor amounu of volatile materials. 

2. Appliuble Documents 
2.1 ASTM Srandark 

9 $ 5  Test f9r F!zsh Point by T P PClosed 
Tester 

D 1310 Test for Flash Point of Liquids 
by Tab; Open-CupApTarstus' 

D I393 Test for flash Point of Drying 
Oils' 

D I437 Test for Flash Point of Solvent-- * '-..*-It l l - r r r bI ypc L l q U r U  ..--.* 
E 1 Spccificntion for ASTM Thermom­

c w s a  

3. S u m m r q  of  X1e:hod 

3.1 The mrrple is heated at a slow. con-
s t i n t  rate wi:h coconual stirring. A small 
f ! ~ m t  it  dtxcted i.T\o th: -**I? a: r* :Itiar in. 
iervals wi th  sirnuk.:i:o:is t::;cirgption G~ stir­
i i n g .  The R3sk p o i n t  i s  the lowest rcmpcra­
t u x  at  which appi i ca l ion  of the t t s t  Rame 
uuxs the vnpor above the sample to ignite. 

4. A p p i r i t w  
4. ! ,Dcn;ky-Marrms Clod Flash Tester. 

as described in Appendix AS. 
NOiE 3-Th.m arc aylornstk flash p i n 1  l e s l e r ~  

available and in use which may k 3dvmtagcour
in the saving of restin3 tine, pcrmil h e  UY of 
smzller samples. and have other factors which may
merit heir  use. I f  automatic rcr:ert are uud. the 
u s r  must k s w e  that all of the rnxwfanurer't in­
structions for alibrating. adjutring. and operating
the instrument arc follo~cd.In :ny a s c s  of dijpute,
the flash p i n ;  zs determined manually shail k 
considered the r e f m  Le%. . .. 

4.2 ~kwromerers-Two standard Lhcr­
momcters shall SC u d  with the ASTM 
Pensky-Martens tester. a s  rollowr: 

4.2.: Fcr !csts in which the ind ia ted  r u d ­
ing falls within the limits 20 IO 2CO F ( - 7  to 
i 9 3  C), i d u s i v e ,  an ASTM Pensky-Mar­
icnS Low Range or Tag C l o d  Tcs:er T)let­
rnomcter having a r a g e  from 20 to 230 F 
( -5  to f l l O  C) and conforming to the re­
quirements for The:mometcrs 9F (9C) and 
as prescritcd in ASTM Specification E 1 cr 
IP Thermometer 15F (ISC) a d o r n i n g  to 
spedf ia t ions  given in Appendix A3. shall bc 
U s e d  
3.2.2 For tcsts in which the indiated tad­

ing falls within the limits ijir UJ 7G F (iiC 
to 371 C). an A S f M  Ptnrky-Marrcns High 

'Thb mcrhcd i s  under tk jurLdicrjon ol ASTM Com­
mitt- D-: on ?c;roleum ? d u o  tnd lubnonu.  

Currcnl edtrion roprovcd Au; 3.f972. ? u l ! i d d  
Octyber 1972. 0nginrl:y publtihm a i  D 9J - 21 1921. L a  
ycvtou< edition D 91 . 66 

i n  the IP. t h i s  n.r:!trd 1 %  u n d u  thr jucit.?i;ltcrn sf I!)( 

and w) 
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Desirnation: D 3278 - 73 

Standard Methods of Test for 
FLAStf POINT OF LI@UIDS BY SETAFLASEi CLQ5ED 
TESTER 

This Standud is issued under the fixed designation 0 3271; the number im&:ely following the designation indiutcs the 
y u r  of original uloprion or. in the a% or revision. the year of last Irvision. A n L i b z r  in parentheses indicates thc year of hsl 

1- Scope 
I . !  This methbd covers the determination of- - .  . ,

t h e  11asil point, 0)' Sciafidi" C!o::d Tcz?cr, n f  
pzinrs, cnamds, lasg~cfs:vzrnishes. ' and re-
h i e d  FrOdUCtS a i d  ;keii ::mp~:tzt~ hzving 
fissh points, between 32 and 230°F (0t o  I IC'C) 

.LCL,+hGvino 2 ...e -c. !awer thz!! 150 srotcs at  

77°F ~ Z S O C ) . ~  
h b r t  I-Tess at higher or lower !cmpemiures 

arc pcjsibk. 

1.2 Th: procedure may be used to determine 
whether a material will or will not flash at a 
s3ccificd temperature or to determiiic the  finite 
tcm7cratu:e at whi;;7 a ma:cria! +ill r.255. 

1.3 TSe results ficzl chis method re cc;;?.?a­
rab:: io those ojtaincd 3j- :k T2.p C!cxd 
Tester procedure described i n  3 553 
and th: Pensky-Martens Tesr:r r d ~ o dde­
scrihtr! In 3iei5sd D93. . ­
2. Applic3Sle Documents 

2.1 if STM Siaridzrds: 
D 56 Test for Flash Poin: 5g Tag Ciosed 

Testert 
C93 Tej! frjr F?ash Point by Pczsky-Mrrt­

ens Closed Tcstcr' 
D 850 Test for Distillarion of indcsrriai 

P.rocicLic Hydrocarbons and Related 
Mztcrials' 

D 1015 Test for Freezing Points of High-
Furit!: Hydrocarbons' 

D 1378 Test for Distillation Range of Vola­
tile Orzanic Liquids' 

3. summary of >lethod 
3.  I B y  means of 3 syrinpc. 2 ml of s;imFI:: is 

inirodc:c';f t h r o u g h  ;I Ic3kprocri en t ry  pori i ; l t ~  


