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ABSTRACl  

T h i s  manual has been prepared f o r  t h e  t r a i n i n g  o f  new employees who w i l l  
work w i t h  RCRA hazardous waste management i n  t h e  Operat ions D i v i s i o n .  It 

w i l l  be t a u g h t  by a person who i s  t r a i n e d  i n  hazardous waste r e g u l a t i o n s /  
procedures.  
R C R A  T r a i n i n g ,  Hazardous Waste Regu la t i ons ,  T r a n s p o r t a t i o n  Regu la t i ons ,  
Hazardous Waste Management a t  ORNL, Chemical Hazards and Sa fe ty ,  Hazardous 
Waste Operat ions T r a i n i n g ,  Sampling o f  Hazardous Waste, Hazardous Waste 

Identification/Classification, and RCRA Cont ingency Plans and Emergency 

Procedures. 

I t  c o n s i s t s  o f  n i n e  modules. The t o p i c s  o f  t hese  modules a re :  

The on-the- job t r a i n i n g  areas a r e  i d e n t i f i e d  i n  t h e  modules. They a r e  an 

i n t e g r a l  p a r t  o f  t r a i n i n g .  

x i  





I .  INTRODUCTION 

It i s  t h e  p o l i c y  o f  t h e  Oak Ridge N a t i o n a l  Labora to ry  (ORNL) t o  p r o v i d e  

t r a i n i n g  under Resource Conservat ion and Recovery Ac t  ( R C R A )  r e g u l a t i o n s  i n  
o r d e r  t o  assure t h e  h e a l t h  and s a f e t y  o f  t h e  hazardous waste management 

s t a f f ,  t h e  ORNL s t a f f ,  and t h e  genera l  p u b l i c .  

T h i s  manual c o n t a i n s  t r a i n i n g  m a t e r i a l  used i n  t h e  t r a i n i n g  o f  t h e  
Operat ions D i v i s i o n  ( O D )  RCRA personnel  who a r e  new ly -h i red  o r  who have 

t r a n s f e r r e d  f rom o t h e r  ORNL d i v i s i o n s .  The amount o f  t r a i n i n g  p r o v i d e d  i s  

dependent upon employee work p o s i t i o n s .  

s u p e r v i s o r y  personnel  a t t e n d  o f f - s i t e  RCRA courses organized by v a r i o u s  
i n d u s t r i a l  and governmental o r g a n i z a t i o n s .  In-house t r a i n i n g  has been 
developed w i t h  t h e  o b j e c t i v e  o f  t a i l o r i n g  a more s p e c i f i c  program t o  t h e  
needs and j o b  l e v e l s  o f  o p e r a t i o n a l  personnel .  

Most o f  t h e  management and 

The t a r g e t  audience f o r  t h i s  t r a i n i n g  manual w i l l  be s t a f f  w i t h  hands-on 

r e s p o n s i b i l i t i e s  f o r  hazardous wastes, i . e . ,  t h e  Waste Operat ing Group 

(WOG) o f  OD. Some modules may be used w i t h  m o d i f i c a t i o n s ,  by t h e  ( a )  P l a n t  
and Equipment ( P & E )  D i v i s i o n  l a b o r  crew and f o r k - l i f t  ope ra to rs ,  ( b )  

Environmental  P r o t e c t i o n  O f f i c e r s  (EPOs), who f u n c t i o n  as a l i a i s o n  between 
t h e i r  d i v i s i o n  and t h e  Department o f  Environmental  Management ( D E M )  and OD,  

and ( c )  s t a f f  who assure o v e r a l l  R C R A  hazardous waste management 

s u p e r v i s i o n  a t  OD. 

T h i s  manual w i l l  a l s o  c o n s t i t u t e  documentat ion o f  t h e  c o n t e n t  o f  t h e  WOG 

new-employee R C R A  t r a i n i n g  program. Compiled a r e  n i n e  modules t h a t  a r e  
covered d u r i n g  t r a i n i n g  i n  p a r t  o r  i n  t h e i r  e n t i r e t y ,  depending on t h e  
i n d i v i d u a l s  i n v o l v e d  and t h e  t y p e  o f  work t o  be done. I t s  i n t e n t  i s  t o  

serve as a manual f o r  f u t u r e  t r a i n i n g  programs. It p rov ides  g u i d e l i n e s  f o r  

t r a i n e e s  and t r a i n e r s  t o  f o l l o w  d u r i n g  t r a i n i n g .  Though some modules can 
be u t i l i z e d  as a s e l f - t a u g h t  course, t h e y  a r e  designed t o  be covered i n  a 
c lassroom atmosphere and l e d  by a person q u a l i f i e d  i n  t e a c h i n g  R C R A  

1 
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regulations and practices. 
teaching a s  specified in the modules. 

On-the-job training must accompany classroom 

The new-employee R C R A  training manual's objectives are t o  provide: 
general background information on R C R A  regulations, R C R A  training, and DOT 

regulations; (b) procedures for hazardous waste handlers who sample, 

pick-up, classify, package, and store waste chemicals; (c) awareness of 
health, safety, chemical and radiation hazards in jobs; and ( d )  under- 
standing o f  the labels, markings, and placards used in the transportation 
o f  hazardous materials. 

(a) 

Overall training will consist of approximately 40  hours of classroom 
training and additional on-the-job training until the trainees become 
proficient in their jobs. A t  the end of each module, a quiz will be 

administered. A comprehensive examination will be administered to measure 
the attainment of desired knowledge and skills at the end of the program to 
certify new employee(s). Formal retraining and/or continuous on-the-job 
training programs will follow the new-employee training program as required 
by R C R A  regulations. 



11. .RCRA T R A I N I N G  - MODULE A 

Module A O u t l i n e  

COURSE OBJECTIVES: To i d e n t i f y  RCRA t r a i n i n g  r e g u l a t i o n s  and t h e i r  
a p p l i c a t i o n s  a t  ORNL. 

COURSE LENGTH: 3 hours (20 m inu te  break)  

COURSE CONTENT: A .  T r a i n i n g  requi rements 

B. T i t l e  40 R C R A  t r a i n i n g  r e g u l a t i o n s  

C .  R C R A  T r a i n i n g  Content 

D .  R C R A  t r a i n i n g  a t  ORNL 

1 .  O b j e c t i v e s  
2 .  Methods 
3 .  Content 
4 .  E v a l u a t i o n  
5 .  Documentation 

E .  Videotape p r e s e n t a t i o n :  

T i t l e :  R C R A  T r a i n i n g ,  by I T S  Corpo ra t i on  
Length: 20 minutes 

F .  Q u i z :  R C R A  T r a i n i n g  

INSTRUCTED BY: R C R A  T r a i n i n g  Coord ina to r  

POTENTIAL PARTICIPANTS:  Hazardous Waste Technic ians 
Hazardous Waste Superv i so rs  & Managers 
RCRA Re la ted  Personnel 

COURSE/HATERIALS NEEDED: Overhead p r o j e c t o r  
Trans pa renc i es 
V i  de o t a  pe r e c  o r d  e r 
Videotape 
Q u i z  

3 





MODULE A 

Module A emphasizes the need f o r  regulatory compliance in the hazardous 
waste area. It provides the trainee(s) with background in RCRA training 
regulations and their application to ORNL. 

A ,  T R A I N I N G  REQUIREMENTS 

The Resource Conservation and Recovery Act of 1976 (P.L.  94-580) and 
its amendments in 1978, 1980, and 1984 were passed by the congress to 
control hazardous waste "from cradle to grave." This expression means 
that generators of hazardous waste must abide by RCRA regulations to 
track and document the storage, transportation, treatment, and 
disposal o f  a71 hazardous wastes. 

Training is emphasized in RCRA, by  its inclusion in the Code o f  
Federal Regulations (CFR) under Title 40, Section 265.16. This 
section mandates training requirements for owners and operators of 
hazardous waste treatment, storage, and disposal facilities. 

Training requirements have a l s o  been included in the Tennessee 
Department of Public Health, Division of Solid Waste Management 
regulations. These regulations, under Tennessee Hazardous Waste 
Management Act Rules, Chapter 1200-1-11.5(2)(g), are parallel to the 
Environmental Protection Agency (EPA) Title 40 training regulations. 

EPA regulations, 40 CFR 265.50-265.56, "Contingency Plan and Emergency 
Procedures" and 40 CFR 265.30 - 265.37 , "Preparedness and Prevention," 
are also relevant to RCRA training. In addition, Title 49,  Sections 
171-179, Department of Transportation (DOT) regulations must be 
followed i n  transporting hazardous chemicals and wastes. DOT training 
requirements are found in 49 CFR 173.1  ( b ) .  

5 
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The ORNL, be ing  a Department o f  Energy (DOE) c o n t r a c t o r ,  a l s o  abides 
by DOE t r a i n i n g  requi rements.  DOE Order 5480.1A e n t i t l e d  “Envi ron-  

mental  P r o t e c t i o n  S a f e t y  and H e a l t h  P r o t e c t i o n  Program f o r  DOE 

Opera t i onsN o u t l i n e s  personnel  s e l e c t i o n  and t r a i n i n g  requi rements i n  

Chapter 5 ,  “ S a f e t y  o f  Nuclear  F a c i l i t i e s “  and i n  Chapter 6, “ S a f e t y  o f  

DOE-Owned Reactors . “  There a r e  a l s o  DOE o rde rs  p e r t i n e n t  t o  
t r a n s p o r t a t i o n .  These a r e  DOE 5480.3, “ S a f e t y  Requirements f o r  

Packaging and T r a n s p o r t a t i o n  o f  Hazardous M a t e r i a l s ,  Hazardous 
Substances and Hazardous Wastes“ and DOE-OR0 1540.1 “ H a t e r i a l s ’  

T r a n s p o r t a t i o n  and T r a f f i c  Management.“ 

Under R C R A ,  va r ious  waste management a c t i v i t i e s  a r e  r e q u i r e d .  The 

p r imary  focus i s  on s a f e t y  standards f o r  t h e  o p e r a t o r s .  These 
standards ensure t h a t  personnel  a t  t h e  f a c i l i t y  a r e  p r o p e r l y  t r a i n e d  

t o  safeguard t h e i r  h e a l t h  and s a f e t y ,  as w e l l  as p r o t e c t  human h e a l t h  
and t h e  environment.  

The above r e g u l a t i o n s  a r e  chosen e i t h e r  f o r  t h e i r  d i r e c t  r e f e r e n c e  t o  

t h e  R C R A  t r a i n i n g  or due t o  t h e i r  i n h e r e n t  r e l a t i o n  t o  hazardous waste 
management. The l a t t e r  r e f e r s  t o  t h e  t r a n s p o r t a t i o n ,  h e a l t h ,  and 

s a f e t y  t r a i n i n g .  

E .  TITLE 40 RC R A  TRAINING REQUIREMENTS 

RCRA t r a i n i n g  r e g u l a t i o n s  (40 C F R  265.16) a r e  desc r ibed  a s  f o l l o w s .  

The l e t t e r s  and numbers used i n  p a r e n t h e s i s  match t h e  r e g u l a t i o n s  as 
p r i n t e d  i n  t h e  CFR. 

( a ) ( l )  F a c i l i t y  personnel  must s u c c e s s f u l l y  complete a program o f  
c lassroom i n s t r u c t i o n  o r  on- the- job t r a i n i n g  t h a t  teaches 
them t o  pe r fo rm t h e i r  d u t i e s  i n  a way t h a t  ensures t h e  
f a c i l i t y ‘ s  compliance w i t h  requi rements.  The owner o r  
o p e r a t o r  must ensure t h a t  t h i s  program i n c l u d e s  a l l  elements 
desc r ibed  i n  t h e  document r e q u i r e d  under paragraph ( d ) ( 3 )  of 
t h i s  s e c t i o n .  
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( 2 )  T h i s  program must be d i r e c t e d  by a person t r a i n e d  i n  

hazardous waste management procedures and must i n c l u d e  
i n s t r u c t i o n  t h a t  teaches f a c i l i t y  personnel  hazardous waste 

management procedures ( i n c l u d i n g  cont ingency p l a n  

imp lemen ta t i on )  r e l e v a n t  t o  t h e  p o s i t i o n s  i n  which t h e y  a r e  

employed . 

( 3 )  A t  a minimum, t h e  t r a i n i n g  program must be designed t o  ensure 
t h a t  f a c i l i t y  personnel  a r e  a b l e  t o  respond e f f e c t i v e l y  t o  
emergencies by f a m i l i a r i z i n g  them w i t h  emergency procedures 
and systems, i n c l u d i n g ,  where a p p l i c a b l e ,  

(i) procedures f o r  us ing,  i n s p e c t i n g ,  r e p a i r i n g ,  and 

( i i )  key parameters f o r  automat ic  waste feed c u t o f f  systems; 
( i i i )  communications o r  a l a r m  systems; 

( i v )  response t o  f i r e s  o r  exp los ions ;  
( v i )  shutdown o f  o p e r a t i o n s .  

r e p l a c i n g  f a c i l i t y  emergency and m o n i t o r i n g  equipment; 

( b )  F a c i l i t y  personnel  must s u c c e s s f u l l y  complete t h e  program 

r e q u i r e d  i n  paragraph ( a )  o f  t h i s  s e c t i o n  w i t h i n  s i x  months a f t e r  
t h e  e f f e c t i v e  d a t e  o f  these r e g u l a t i o n s  o r  s i x  months a f t e r  t h e  

d a t e  o f  t h e i r  employment o r  assignment t o  a f a c i l i t y  o r  t o  a new 

p o s i t i o n  a t  t h e  f a c i l i t y ,  whichever  i s  l a t e r .  Employees h i r e d  

a f t e r  t h e  e f f e c t i v e  d a t e  o f  t hese  r e g u l a t i o n s  must n o t  work i n  
unsuperv ised p o s i t i o n s  u n t i l  t h e y  have completed t h e  t r a i n i n g  
requi rements o f  paragraph ( a )  o f  t h i s  s e c t i o n .  

( c )  F a c i l i t y  personnel  must t a k e  p a r t  i n  an annual  rev iew  o f  t h e  

i n i t i a l  t r a i n i n g  r e q u i r e d  i n  paragraph ( a )  o f  t h i s  s e c t i o n .  

( d )  The owner o r  o p e r a t o r  must m a i n t a i n  t h e  f o l l o w i n g  documents and 
reco rds  a t  t h e  f a c i l i t y :  

( 1 )  The j o b  t i t l e  f o r  each p o s i t i o n  a t  t h e  f a c i l i t y  r e l a t e d  t o  
hazardous waste management and t h e  name o f  t h e  employee 
f i l l i n g  each j o b ;  
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) A w r i t t e n  job desc r ip t ion  f o r  eac, .  pos i t i on  l i s t e d  under 

paragraph ( d ) ( l )  of t h i s  s e c t i o n .  This desc r ip t ion  may be 

c o n s i s t e n t  i n  i t s  degree of s p e c i f i c i t y  w i t h  de sc r ip t ions  f o r  

o t h e r  s i m i l a r  pos i t i ons  i n  t h e  same company loca t ion  o r  

bargaining u n i t  b u t  must include t h e  r e q u i s i t e  s k i l l ,  

education, o r  o t h e r  q u a l i f i c a t i o n s  and d u t i e s  of f a c i l i t y  

personnel assigned t o  each p o s i t i o n ;  

( 3 )  A written desc r ip t ion  of t h e  type and amount o f  both 

in t roduc to ry  and continuing t r a i n i n g  t h a t  w i l l  be given t o  

each person f i l l i n g  a pos i t i on  l i s t e d  under paragraph ( d ) ( l )  

o f  t h i s  s e c t i o n ;  

( 4 )  Records t h a t  document t h a t  t h e  t r a i n i n g  o r  j o b  experience 

required under paragraphs ( a ) ,  ( b ) ,  and ( c )  of t h i s  sect ion 

has been given t o ,  and completed b y ,  f a c i l i t y  personnel.  

( e )  Training records on cu r ren t  personnel must be kept u n t i l  c losure 

o f  t h e  f a c i l i t y .  Training records on former employees must be 

kept f o r  a t  l e a s t  t h r e e  years from t h e  da t e  t h e  employee l a s t  

worked a t  t h e  f a c i l i t y .  Personnel t r a i n i n g  records may accompany 

those t r a n s f e r r e d  w i t h i n  t h e  same company. 

A s  indicated above, t r a i n i n g  and r e t r a i n i n g  i s  ob l iga to ry  f o r  R C R A  
personnel within s i x  months  of t h e i r  h i r i n g  o r  t r a n s f e r  w i t h i n  t h e  

o rgan iza t ion .  Documentation of t h e  t r a i n i n g  program i s  necessary.  

C .  R C R A  TRAINING CONTENT 

The content  of R C R A  t r a i n i n g  has not been spec i f i ed  by t h e  E P A .  I t s  

intent i s  t o  keep i t  f l e x i b l e  t o  meet t h e  needs of t h e  f a c i l i t y  and 

t h e  p a r t i c u l a r  job  of an ind iv idua l .  A general a r ea  o f  coverage was 

i d e n t i f i e d  i n  a 1978 E P A  r epor t  e n t i t l e d  "Draft  Background Document: 

Standards f o r  T ra in ing , "  Section 250, 43-4 ,  pp.  17-19. This t r a i n i n g  

r epor t  included t h e  following general a r eas  f o r  t r a i n i n g :  
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1 .  Formal Training 

a. Environmental awareness: considers the potential public 
health and environmental consequences resulting from 
inadequate management of hazardous waste. 

b. Contingency procedures: prevention and handling of 
explosions, fires, leaks, spills, and accidental emissions. 

c. Environmental sampling and monitoring: techniques and 

analyses. 

d .  Basic skills: chemistry, mathematics, physics and laboratory 
techniques applicable to hazardous waste management, 

e. Treatment processes and systems: (biological, chemical, and 
physical) characteristic of hazardous waste management 
facilities. 

f. Equipment operation and maintenance. 

g .  Local, state, and federal regulations affecting hazardous 
waste facilities. 

h. Proper procedures for handling hazardous wastes: involves 

proper DOT shipping names, c las ses ,  required packaging, 
compatibility, labeling, marklng requirement, placarding and 
shipping documents. 

2. On-Site Training 

Supervisors must conduct on-site training of personnel in 

facility operations and emergency procedures which shall include 
but shall not be limited to the prevention and handling o f  
explosions, fires, leaks, spills and accidental emissions. 



10 

3 .  A d d i t i o n a l  P e r i o d i c  T r a i n i n g  

Personnel s h a l l  a t t e n d  a p p r o p r i a t e  seminars, conferences, and/or 

r e f r e s h e r  courses p e r i o d i c a l l y  as c o n d i t i o n s  war ran t .  

D. RCRA T R A I N I N G  AT ORNL 

The RCRA t r a i n i n g  program a t  O R N L  i s  under t h e  d i r e c t i o n  o f  t h e  RCRA 

t r a i n i n g  c o o r d i n a t o r .  Th i s  person coo rd ina tes  RCRA t r a i n i n g  courses 
f o r  RCRA personnel  t h roughou t  v a r i o u s  d i v i s i o n s  o f  O R N L .  The RCRA 
t r a i n i n g  c o o r d i n a t o r  ensures t h a t  t r a i n i n g  i s  p rov ided  e s p e c i a l l y  f o r  

those who work w i t h  t h e  waste management program. 
groups a r e :  D E M ' s  Hazardous M a t e r i a l s  r e l a t e d  personnel ;  O D ' s  WQG 

members and Chemical Operators;  P&E D i v i s i o n ' s  waste p ick-up and 
t r a n s p o r t a t i o n  l a b o r  crew members and r i g g e r s ;  twenty-seven E P O ' s  f rom 

O R N L  d i v i s i o n s ;  and o t h e r  O R N L  d i v i s i o n s  a s  needs a r r i v e .  

Some o f  t hese  

The RCRA t r a i n i n g  program a t tempts  t o  s t r u c t u r e  sess ions t o  p r o v i d e  
knowledge and s k i l l  t o  meet t h e  r e s p o n s i b i l i t i e s  o f  t hese  groups. 

RCRA personnel  must r e c e i v e  i n t r o d u c t o r y  t r a i n i n g  w i t h i n  s i x  months o f  
h i r i n g  ( o r  t r a n s f e r  t o  a RCRA r e l a t e d  job)  and must be superv ised 

d u r i n g  t h e  t r a i n i n g  p e r i o d  and be r e t r a i n e d  p e r i o d i c a l l y  as l o n g  as 
t h e y  s t a y  on t h e  j o b .  

I n  t h e  p a s t ,  seve ra l  new employees have been t r a i n e d  th rough  t h e  h e l p  

o f  v ideotapes,  o f f - s i t e  RCRA t r a i n i n g  courses, and p a r t i c i p a t i o n  i n  

on- the- job t r a i n i n g .  S ince March 1983, formal  RCRA new-employee 

t r a i n i n g  has been e s t a b l i s h e d  and admin i s te red .  It c o n s i s t s  o f  formal  
c lassroom l e c t u r e s  and d i scuss ions  accompanied by on-the- job t r a i n i n g .  
Forms a r e  used t o  document t h e  t r a i n i n g  ( F i g u r e s  11-1 and 11-2). 
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Name : 

Date: 

D u r a t i o n  of T r a i  ni ng : 

T r a i n i n g  Topics 

NEW-EMPLOYEE TRAINING FORM 

Tra inee  S igna tu re  T r a i n e r  S iqna tu re  

F i g .  11-1 New-employee t r a i n i n g  fo rm 
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ON-THE-JOB TRAINING FORM 

Name o f  Tra inee:  

Date of  T r a i n i n g :  

D i v i s i o n  Name: 

Group Name: 

F i e l d  o f  T r a i n i n g :  

D e s c r i p t i o n  o f  t h e  T r a i n i n g :  

T r a i n e r ' s  Name: 

Date o f  t h e  Report :  

T r a i n e r ' s  S igna tu re  T ra  i nee s Signa tu re  

F i g .  11-2 On-the-job t r a i n i n g  fo rm 
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The publication, ORNL/TM-9060, ORNL Resource Conservation and Recovery 

Training Program provides in-depth information on objectives, methods, 
content, and documentation of the RCRA training program at ORNL. 
Copies of this report may be made available to the trainees during 
training. 

1 .  Objectives 

RCRA new-employee training objectives are: 

a. To ensure the use o f  appropriate procedures in hazardous waste 
pick-up, transportation, packaging, labeling, and sampling 
techniques; 

b. To provide a fundamental background in hazardous waste 
regulations and issues; 

c. To emphasize personal, environmental, chemical, and radiation 
safety; 

d .  To teach staff emergency response measures and contingency 
plans; and 

e. To ensure compliance with state and federal regulations in 
hazardous waste activities. 

2 .  Methods 

Training methods used may be categorized i n t o  five classes: 
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a. Formal ( i n s t r u c t i o n a l  - l e c t u r e  t y p e ) :  i s  accomplished through 

o f f - s i t e  courses o f f e r e d  by p r o f e s s i o n a l  o r g a n i z a t i o n s ,  ORNL 

in-house courses, and DEM courses; 

b. On-the-job t r a i n i n g :  conducted by hazardous waste superv i so rs  

and t r a i n e d  peers;  

c .  Programmed i n s t r u c t i o n :  implemented th rough  t h e  use o f  aud io  

and v ideotapes developed commerc ia l ly  o r  by t h e  ORNL s t a f f ;  

d. Emergency response . d r i l l s :  conducted i n  coopera t i on  by t h e  

ORNL's Labora to ry  S h i f t  S u p e r v i s o r ' s  o f f i c e ;  and 

e .  S e n s i t i z a t i o n :  i n v o l v e s  d i s t r i b u t i o n  o f  warn ing l a b e l s ,  

env i ronmenta l  b u l l e t i n s ,  and env i ronmenta l  procedures which 
a r e  p u b l i s h e d  i n  t h e  ORNL Environmental  P r o t e c t i o n  Manual and 

t h e  Hazardous M a t e r i a l s  Manaqement and C o n t r o l  Manual t o  

educate and p r o v i d e  awareness t o  t h e  Labora to ry  personnel .  

3 .  Content 

A t  ORNL, RCRA t o p i c s  t h a t  have been t a u g h t  s i n c e  1981 can e a s i l y  

be reviewed by t h e  p r i n t o u t  o f  a computer f i l e  named " c l a s s "  which 

i s  on t h e  DECsystem-10 computer and system 1022 da ta  management 
system. These courses can f u r t h e r  be exp lo red  by s t u d y i n g  t h e  

documentat ion o f  each sess ion i n  b i n d e r s  03-2 and 03-3 which a r e  
l o c a t e d  i n  t h e  t r a i n i n g  c o o r d i n a t o r ' s  o f f i c e .  Procedures o f  t h e  
ORNL Environmental  P r o t e c t i o n  Manual a r e  a l s o  p a r t  o f  t h e  c l a s s  
m a t e r i a l .  The c o n t e n t  page o f  t h i s  manual p rov ides  R C R A  
new-employee t r a i n i n g  t o p i c s .  
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Below i s  t h e  l i s t  o f  v ideo  and aud io  tapes used f o r  t h e  RCRA 

t r a i n i n g  program. 

c o o r d i n a t o r ' s  room. 

These tapes a r e  i n  t h e  RCRA t r a i n i n g  

O Hand l ing  Hazardous Chemicals - BNA Inc. ( v ideo tapes )  - 20 min.  

O The Hazardous M a t e r i a l s  C o n t r o l  Program a t  ORNL (v ideo tape)  - 
16:44 min. 

O Environmental  Management a t  ORNL (v ideo tape)  - 30:18 rnin. 

0 

0 

Our Hidden N a t i o n a l  Product  - NAC ( v i d e o t a p e )  - 25 min.  

Superfund - EPA ( v i d e o t a p e )  28 min.  

Hazardous Waste, The Gross N a t i o n a l  By-Product - NAC (aud io tape )  

- 20 min.  

Hazardous M a t e r i a l s  T r a n s p o r t a t i o n  Emergencies - NFPA ( 4  s e t s  o f  

audiotapes)  - 30 min.  each. 

- Assessing t h e  problem 
- I d e n t i f y i n g  hazardous p roduc ts  
- Responding t o  t h e  i n c i d e n t  

- Reso lv ing  t h e  i n c i d e n t  

The Chemical Bases f o r  Environmental  Issues - ACS ( 6  audiotapes)  
- 30 min. each. 

Chemistry f o r  Nonchemist - ACS ( 6  audiotapes)  - 60 min. each. 

Century  111: Man and H i s  Environment - NAC ( v ideo tape)  - 28 min. 

Chemical Labora to ry  Techniques .- ACS ( 3  v ideo tapes )  - 34:45 
min.,  46:30 min,., and 57:OO min.  
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0 

0 

0 

0 

Safe ty  T r a i n i n g ;  Hazardous Substances - NUS (v ideo tape)  - 60 rnin. 

Hazardous M a t e r i a l s  S p i l l  Management; Chemical P r o p e r t i e s  - I T S  

Corp. ( v ideo tape)  - 13:15 min.  

R C R A  T r a i n i n g  - I T S  Corp. ( v ideo tape)  - 20 min. 

R C R A  Cont ingency Plans and Emergency Procedures - TSP I n c ,  

(aud io tape )  - 1 5  rnin. 

F i r e  Hazard P r o p e r t i e s  o f  Flammable and Combust ib le L i q u i d s  - 

NFPA ( a u d i o t a p e ) .  

Hazardous M a t e r i a l s  C l a s s i f i c a t i o n  - E. 1. DuPont (aud io tape )  - 

1 2  min.  

Hazardous M a t e r i a l s  S p i l l s  Management; H e a l t h  E f f e c t s  and S a f e t y  

- I T S  Corp. ( v ideo tape)  - 20 min.  

EPA P a r t i c u l a t e  Sampling - AS&S ( 3  v ideotapes)  - 4 5  rnin. each. 

T r a n s p o r t i n g  Hazardous Wastes - E .  I. DuPont (aud io tape )  - 1 2  

rnin. 

A Hazardous M a t e r i a l s  I n c i d e n t  and I d e n t i f i c a t i o n  Procedures f o r  

Hazardous M a t e r i a l s  - The HAZMAT Resource I n c .  ( v ideo tape)  - 34 
min. 

B l u e p r i n t  f o r  S a f e t y  - E .  I. DuPont ( v ideo tape)  - 1 2  min. 

Anatomy o f  C r i s i s  Response - EPA ( v ideo tape)  - 2 5  min. 

S t r a t e g y  f o r  C r i s i s  Response - EPA ( v ideo tape)  - 23 min.  

O P r i d e  i n  A c t i o n  - G e t t i n g  I n v o l v e d  - ORNL ( v ideo tape)  - 19  min. 
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O Safety Training; Personal Safety - NUS Corp. (videotape) - 1 hr. 

O Safety Training; Respiratory Protection - NUS Corp. (videotape) 
- 1 hr. 

* Chem Safe - BNA Inc. (8 videotapes) - 10-15 mins. each. 

- Introduction t o  Chemical Safety 
- Corrosives 
- Poisons 
- Gases 
- Solvents 
- Oxidizers 
- Explosives 
- Carcinogens 

O Protecting the Environment - I T S  Corp. (videotape) - 14 min. 

Reducing the Risks o f  PCBs - EPA (videotape) - 1 2  min. 

O TSCA: Balancing Risks and Benefits - EPA (videotape) - 7 5  min. 

ACS : 
BNA : 
I T S :  
NF PA : 
TSP: 
NAC : 
AMA : 
EPA: 
ASA : 
TSCA : 

American Chemical Society 
Bureau o f  National Affairs 
Industrial Training Systems Corp. 
National Fire Protection Association 
Transportation Ski 11s Program 
National Audiovisual Center 
Ame ri can Management A s s  oc i at. i on 
Environmental Protection Agency 
Alsid, Snowden, and Associates 
Toxic Substances Control Act 
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4 .  Evaluation 

Evaluation is done in three stages. 

a. Results Evaluation 

O Supervisor's Evaluation 

O Yearly Training Reviews 
O Environmental Audit - Internal and External 

b. Learning Evaluation 

O Written Tests 

O Certificates 

c. Reaction Evaluation 

O Questionnaires and Survey Forms 

O Informal Feedback by Trainees 

5. Documentation 

The RCRA training records are kept by the department's RCRA training 

coordinator in RCRA training binders 03-1, 03-2, and 03-3. 
includes the following documents: 

It 

a. Job/Task Descriptions; 
b.  Class Participation Records; 
c. Yearly Review Documents; 
d .  On-the-Job Forms; 
e .  New-Employee Training/Orientation Forms; 

f .  Individual Records on Computer Database (Filename is " D O  RCRA"). 



111. HAZARDOUS WASTL REGULATIONS - MODULE B 

Module B O u t l i n e  

COURSE OBJECTIVES: To i n t r o d u c e  t r a i n e e s  t o  Federa l  env i ronmenta l  
r e g u l a t i o n s  and t o  s tudy  Resource Conservat ion & 
Recovery A c t  r e g u l a t i o n s .  

COURSE LENGTH: 3 hours (20 m inu te  break)  

COURSE CONTENT: A .  Overview o f  Envi ronmenta l  Regu la t i ons  

B .  Regu la to ry  Rule Making i n  t h e  U n i t e d  S ta tes  

C.  Resource Conservat ion & Recovery A c t ,  1976 

D .  T i t l e  40 Requirements 

1. P a r t s  
2.  D e f i n i t i o n s  
3. C h a r a c t e r i s t i c s  o f  Hazardous Wastes 
4 .  L i s t s  o f  Hazardous Wastes 
5.  Standards f o r  Generators 
6. Standards f o r  T r a n s p o r t e r s  
7 .  I n t e r i m  S t a t u s  Standards f o r  Treatment,  Storage, 

and D isposa l  F a c i l i t i e s  
8. Recent Amendments 

E .  Videotape P r e s e n t a t i o n :  

T i t l e :  Hazardous Wastes: The Gross N a t i o n a l  By- 

Length: 20 minutes 
Product,  by t h e  EPA. 

F .  Quiz :  RCRA Regu la t i ons  

INSTRUCTED BY:  Persons f a m i l i a r  w i t h  compl iance requi rements.  

POTENTIAL PARTICIPANTS:  Hazardous Waste Technic ians 
Hazardous Waste Superv i so rs  
RCRA Related Personnel 

COURSE/MATERIALS NEEDED: Overhead p r o j e c t o r  
Transparencies 
Audiov iewer  
S l i d e s  and Tape 
Q u i z  

19 





M O D U L E  83 

Module B i s  a general  i n t roduc t ion  t o  environmental r egu la t ions  and a 
s p e c i f i c  i n t roduc t ion  t o  t h e  Resource Conservation and Recovery Act. 

A .  E N V I R O N M E N T A L  R E G U L A T I O N S  

The following Environmental r egu la t ions  and the i r  l e g i s l a t i v e  h i s t o r y  

provide a b r i e f  background. 

1 .  The Clean Air A c t  ( C A A )  

The C A A  o f  1963 ,  a s  amended i n  1970 and 1977 i s  a comprehensive 

f ede ra l  s t a t u t e  w h i c h  r egu la t e s  a i r  emissions from " s t a t i o n a r y "  

and "mobi l e "  sources.  

a .  National ambient a i r  q u a l i t y  s tandards ( N A A Q S )  a r e  s e t  f o r  

maximum concentrat ion l e v e l s  f o r  various p o l l u t a n t s .  These 

standards a r e  based on: 

O Primary s tandards ( h e a l t h ) ;  

O Secondary s tandards (pub l i c  w e l f a r e ) ;  

O C r i t e r i a  p o l l u t a n t s  a r e  su l fu r /d iox ide ,  p a r t i c u l a t e  mat ter  

( d u s t  o r  t o t a l  suspended p a r t i c u l a t e s ) ,  carbon monoxide, 

ozone, ni t rogen dioxide,  and lead.  

b .  A "Prevent S i g n i f i c a n t  Deter iorat ion" o b j e c t i v e  i s  es t ab l i shed  

i n  a r eas  where a i r  q u a l i t y  i s  c l e a n e r  than t h e  nat ional  

s tandard.  

c ,  A "Nonattainment Program" standard i s  se t  f o r  r e s t r i c t i n g  new 

source cons t ruc t ion  i n  a r eas  w i t h  poor a i r  q u a l i t y .  "New 

Source Performance Standards" which a r e  used t o  review new 

s t a t i o n a r y  sources a r e  technology-based s tandards.  

21 
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2. 

3 .  

d .  N a t i o n a l  Emission Standards s e t  f o r  Hazardous A i r  P o l l u t a n t s  

(NESHAPs) f o r  new and e x i s t i n g  sources a r e  designed f o r  h e a l t h  
p r o t e c t i o n .  P r e s e n t l y  t h e r e  a r e  NESHAPs f o r  asbestos,  

b e r y l l i u m ,  mercury, and v i n y l  c h l o r i d e .  

The Clean Water A c t  (CWA) 

The Federa l  Water P o l l u t i o n  C o n t r o l  A c t  (FWPCA) o f  1973, as 

amended by t h e  CWA o f  1977 and 1978, i s  i n tended  t o  e s t a b l i s h  
w a t e r - q u a l i t y  standards and a p e r m i t  process f o r  sources o f  

p o l l u t e d  e f f l u e n t  i n  t h e  n a t i o n ' s  s u r f a c e  waters .  
terms a r e  d e f i n e d  w i t h i n  t h e  A c t :  

The f o l l o w i n g  

O Discharge means t o  add any p o l l u t a n t  t o  nav igab le  waters  f rom 

any p o i n t  source; 

O Navigable w a t e r  means a l l  waters  o f  t h e  U . S . ,  i n c l u d i n g  t h e  

t e r r i t o r i a l  seas; 

* P o i n t  source means any d i s c e r n i b l e ,  con f i ned ,  and d i s c r e t e  

conveyance; 

O Best A v a i l a b l e  C o n t r o l  Technology (BACT) ,  as d e f i n e d  by EPA, 

must be employed by i n d u s t r i e s  t o  c o n t r o l  t h e  d i scha rge  o f  
p o l l u t a n t s  i n t o  nav igab le  waters ;  

O The N a t i o n a l  P o l l u t a n t  Discharge E l i m i n a t i o n  System (NPDES) 

pe rm i t s ,  i ssued  by t h e  €PA, c o n t r o l  p o l l u t i o n  d ischarges by  
s e t t i n g  e f f l u e n t  l i m i t a t i o n s  based on BACT. 

The Safe D r i n k i n g  Water ACT (SDWA) 

The SDWA o f  1974, as amended i n  1977, assures t h a t  water-supply  
systems s e r v i n g  t h e  p u b l i c  meet n a t i o n a l  standards f o r  t h e  
p r o t e c t i o n  o f  t h e  p u b l i c  h e a l t h .  Th i s  p r o t e c t i o n  i s  i n  t h e  
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c o n t e x t  o f  d r i n k i n g  w a t e r  th rough  t h e  use o f  n a t i o n a l  "p r imary  

d r i n k i n g  wa te r  r e g u l a t i o n s .  It I t  also p r o t e c t s  d r i n k i n g  wa te r  
f r o m  con tamina t ion  th rough  t h e  underground i n j e c t i o n  o f  waste. 

4 .  The S o l i d  Waste D isposa l  Act  (SWDA) 

The SWDA o f  1975, as amended by t h e  Resource Recovery Ac t  ( R R A )  o f  
1970 i s  a f e a s i b i l i t y  s tudy  which d iscusses t h e  c r e a t i o n  o f  a 
system o f  nat ' lonal  d i s p o s a l  s i t e s  f o r  the s to rage  and d i s p o s a l  o f  
hazardous wastes ( r a d i o a c t i v e ,  t o x i c  chemical ,  b i o l o g i c a l ,  and 
o t h e r ) .  There were no r e g u l a t i o n s  produced by t h i s  A c t .  

5 .  The Comprehensive Environmental  Response, Compensation, and 

L i a b i l i t y  A c t  ( C E R C L A )  

The CERCLA, b e t t e r  known as SUPERFUND, i s  concerned w i t h  re leases  

o f  hazardous m a t e r i a l s  t o  t h e  environment and i s  r e s p o n s i b l e  f o r  
c leanup a t  o l d  hazardous waste dump s i t e s .  

6 .  The Toxic  Substances C o n t r o l  A c t  (TSCA) 

The TSCA o f  1976 e s t a b l i s h e d  requi rements f o r  i d e n t i f y i n g  and 

c o n t r o l l i n g  t o x i c  chemlcal  hazards t o  human h e a l t h  and t h e  
environment.  E P A  has t h e  a u t h o r i t y  t o  determine t h e  e x t e n t  t o  

which people and t h e  environment a r e  exposed, and t a k e  c o n t r o l  

a c t i o n s  and/or r e g u l a t e  p a r t i c u l a r  chemicals .  

7 .  The Federa l  Envi ronmenta l  I n s e c t i c i d e ,  Fung ic ide  and Roden t i c ide  

A c t  ( F I F R A )  

The F I F R A  o f  1972, as amended in 1975-78, takes measures t o  
p r o t e c t  people and t h e  environment a g a i n s t  p e s t i c i d e s ,  h e r b i c i d e s ,  

r o d e n t i c i d e s ,  and b i o c i d e s .  
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B .  REGULATORY RULE MAKING IN THE UNITED STATES 

Four basic steps are involved in establishing regulations: 

a. Before the rule is proposed, each interest group lobbies 

informally for its position; 

b .  EPA publishes an announced notice of proposed rules (ANPR) in the 
Federal Register (FR) and holds public hearings t o  collect 
responses t o  the proposal. 
and experts provide their views; 

Opposition gets a chance to comment 

c .  The regulatory package reaches the desk of the top government 
policymaker. The administrator evaluates requests and establishes 
the agency's regulations; and 

d. "Final ru l e s"  are published in the FR. However, several groups 
can still sue the agency for neglecting their expressed needs. 

The Code of Federal Regulations (CFR) i s  a codification of the general 
and permanent rules published in the FR by Executive departments and 
agencies o f  the federal government. 
titles. Each title is divided into chapters. Each chapter is further 
subdivided into parts. 
once each calendar year. 

The Code is divided into 50 

Each volume of the Code is revised at least 

Copies of F R  and C F R  should be shown t o  the trainees. 

C. RESOURCE CONSERVATION AND R E C O V E R Y  ACT 

The Resource Conservation and Recovery Act, [Public Law (P.L.) 
99-5801, passed in 1976, subjected hazardous waste to compre- 
hensive regulations. This law was amended in 1978 (P.L. 9b-b09), in 
1980 (P.L. 96-482), and in 1984 (P.L. 98-616) with the objective of 
promoting the protection o f  health and the environment from 
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uncontrolled industrial waste and o f  conserving energy sources and 
materials. 
objectives: 

Section 1003 of the R C R A  stated the following 

1. to provide technical and financial assistance t o  state and 
local governments and interstate agencies for the development 
of  solid waste management plans  that will promote solid waste 
management techniques; new and improved methods o f  collection, 

separation, and recovery of solid waste; and environmentally 
safe disposal o f  nonrecoverable residues; 

2 .  to provide training grants in occupations involving the 
design, operation, and maintenance o f  solid waste disposal 
systems; 

3 .  to prohibit future open dumping on the land and to require the 

conversion of existing open dumps to facilities that do not 
pose a danger t o  health or to the environment; 

4 .  t o  provide for the promulgation o f  guidelines for solid waste 
collection, transportation, separation, recovery, and disposal 
practices and systems; 

5. to promote a national research and development program f o r  

improved solid waste management and resource conservation 
techniques; more effective organizational arrangements; new 
and improved methods of collection, separation, recovery, and 
recycling of solid wastes; and environmentally safe disposal 
o f  nonrecoverable residues; 

6. to promote the demonstration, construction, and application o f  

sol id waste management, resource recovery, and resource 
conservation systems that preserve and enhance the quality o f  
air, water, and land resources; and 
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7 .  t o  e s t a b l i s h  a cooperat ive e f f o r t  among f e d e r a l ,  s t a t e ,  and 

local  governments and p r i v a t e  e n t e r p r i s e  t o  recover valuable 

ma te r i a l s  and energy from s o l i d  waste. 

W i t h  t h e  passage of t h i s  law and t h e  enactment of t h e  regulat ions 

i n  November 1980 by the Environmental Protect ion Agency ( E P A ) ,  the 

system f o r  t r ack ing  hazardous wastes from t h e  time they a r e  

generated u n t i l  they a r e  disposed of (what i s  r e fe r r ed  t o  a s  

“ c r a d l e  t o  grave“)  was e s t a b l i s h e d .  Hence, t h e  R C R A  i s  intended 

t o  p ro tec t  t h e  public and t h e  environment from adverse e f f e c t s  of 

hazardous wastes.  U n t i . 1  1985, EPA regulated only what a r e  termed 

“ l a r g e  quan t i ty  generators  ,‘I which a r e  defined a s  those generators  

t h a t  produce more than 1000 kg o f  hazardous waste each calendar  

month. The November 1984 amendments, however, included generators  

who produce 100-1000 k g .  When r egu la t ions  were promulgated, a l l  

t h e  e x i s t i n g  f a c i l i t i e s  were g i v e n  an “ in t e r im  s t a t u s “  ( 4 0  C F R  

270.70).  This mechanism u t i l i z e d  by €PA l e t  t h e  e x i s t i n g  

f a c i l i t i e s  continue receiving hazardous waste p r i o r  t o  having 

received a permit.  However, a Pa r t  A Permit had t o  be f i l e d  and 

t o  receive a f i n a l  permit,  e x i s t i n g  f a c i l i t i e s  had t o  f i l e  Par t  8 

Permi t s  . 

Authorized s t a t e  hazardous waste programs g i v e  individual  s t a t e s  

t he  r e s p o n s i b i l i t y  f o r  adminis ter ing R C R A .  S t a t e s  were required 

t o  obtain and r e t a i n  in t e r im  and f i n a l  au tho r i za t ion  from EPA t o  

implement t h e  s t a t e  program i n  l i e u  of t h e  f ede ra l  program. 

The Tennessee Department o f  Public Health, Division of So l id  Waste 

Management, adopted E P A  r egu la t ions  on January 14,  1981 ( e f f e c t i v e  

March 2 ,  1981) ,  and was granted in t e r im  s t a t u s  i n  July 1981 t o  

enforce t h e s e  regulat ions f o r  the s t a t e .  The EPA granted f i n a l  

au tho r i za t ion  t o  t h e  s t a t e  of Tennessee on February 1985. Some of 

t h e  Tennessee laws p e r t i n e n t  t o  s o l i d  waste management a r e  shown 

i n  Table 111-1. 
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Table 111-1. Tennessee s o l i d  waste l a w s  and r e g u l a t i o n s  

S o l i d  Waste Regu la t i ons  Chapter 1200-1 -7 

Hazardous Waste Management Ac t  

S o l i d  Waste Disposal  A c t  

TN Code, T i t l e  53, 
Chapter 63 

TN Code, T i t l e  53, 

Chapter 43 

Hazardous Waste Management Ac t  Rules Chapter 1200-1 -1 1 

D. TITLE 40 REQUIREMENTS 

EPA r e g u l a t i o n s  f o r  hazardous waste management a r e  p u b l i s h e d  i n  t h e  
Code o f  Federa l  Regu la t i ons ,  under T i t l e  40 t o  e n f o r c e  t h e  RCRA. 

EPA r e g u l a t i o n s  emphasize: 

O I d e n t i f y i n g  wastes t h a t  a r e  hazardous and can pose r i s k s ;  

O T r a c k i n g  hazardous wastes f rom t h e i r  g e n e r a t i o n  t o  t h e i r  d i s p o s a l ;  

O S e t t i n g  s tandards th rough  t h e  p e r m i t  process f o r  a l l  hazardous 

waste management f a c i l i t i e s  t o  meet t h e  minimum n a t i o n a l  des ign,  

performance, and o p e r a t i n g  standards;  

O Assur ing t h a t  f a c i l i t i e s  w i l l  be ma in ta ined  p r o p e r l y  a f t e r  t h e i r  

c l o s u r e  ; 

O Making hazardous waste management f a c i l i t i e s  f i n a n c i a l l y  
r e s p o n s i b l e  f o r  t h e  c l e a n i n g  up o f  a c c i d e n t a l  s p i l l s  a t  t h e i r  

f a c i l i t i e s ;  and 
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' Ab id ing  by R C R A  as w e l l  as by Department o f  T r a n s p o r t a t i o n  ( D O T )  

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

t rea tmen t ,  s torage,  o r  d i s p o s a l .  

' Reduc t ion / rn in i rn i za t i on  o f  hazardous wastes. 

1. Pa r t s  

The s e l e c t e d  r e g u l a t i o n s  below can be found i n  CFR,  T i t l e  40, i n  
t h e  f o l l o w i n g  p a r t s :  

a .  Hazardous Waste Management System: General 260 

b .  I d e n t i f i c a t i o n  and L i s t i n g  o f  Hazardous Waste 261 

c .  Generator Standards 262 

d .  T ranspor te r  Standards 263 

e .  Treatment, Storage and/or  D isposa l  

F a c i l i t y  (TSDF) Standards 

264, 265 

266, 267 

f . Permi ts  f o r  TSDF 260-265, 270 

2. D e f i n i t i o n s  (40 C F R  260.10) 

C e r t a i n  terms and d e f i n i t i o n s  must be understood w e l l  i n  t h e  
c o n t e x t  o f  R C R A .  The f o l l o w i n g  a r e  some o f  t hese  d e f i n i t i o n s  w i t h  
which t r a i n e e s  m u s t  be f a m i l i a r .  

a.  Generator:  any person, by  s i t e ,  whose a c t  o r  process t h a t  

produces hazardous waste i d e n t i f i e d  or l i s t e d  i n  40 C F R  261, 
o r  whose a c t  f i r s t  causes a hazardous waste t o  become s u b j e c t  
t o  r e g u l a t i o n .  
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b .  Transporter :  a person engaged i n  t h e  o f f - s i t e  t r anspor t a t ion  

of hazardous waste by a i r ,  r a i l ,  highway, o r  water .  

c .  Transportat ion:  t h e  movement: o f  hazardous waste by a i r ,  r a i l ,  

highway o r  water.  

d .  Storage: t h e  holding of hazardous waste f o r  a temporary 

per iod,  a t  t h e  end of  which t h e  hazardous waste i s  t r e a t e d ,  

disposed o f ,  o r  s to red  elsewhere. 

e .  Disposal: t h e  d i scha rge ,  d e p o s i t ,  i n j e c t i o n ,  dumping, 

s p i l l i n g ,  leaking,  o r  placing of  any s o l i d  waste o r  hazardous 

waste i n t o  o r  on any land o r  water so t h a t  s u c h  s o l i d  waste o r  

hazardous waste o r  any c o n s t i t u e n t  thereof may e n t e r  t h e  

environment o r  be emitted i n t o  the a i r  o r  discharged i n t o  any 

waters ,  i n c l u d i n g  ground waters .  

Disposal F a c i l i t y :  a fac  

hazardous waste i s  i n t e n t  

water ,  and a t  which waste 

1 i t y  

ana 1 

w i l l  

o r  p a r t  of a f a c i l i t y  a t  

y placed i n t o  o r  on any 
remain a f t e r  c losu re .  

which 

and o r  

Treatment: any method, techntque, o r  process ,  i n c l u d i n g  

n e u t r a l i z a t i o n ,  designed t o  change t h e  phys ica l ,  chemical, o r  

b io log ica l  c h a r a c t e r  o r  composition o f  any hazardous waste so 

a s  t o  n e u t r a l i z e  s u c h  waste,  o r  so  a s  t o  recover energy o r  

ma te r i a l  resources from t h e  waste, o r  so a s  t o  render such  

waste non-hazardous, o r  l e s s  hazardous; s a f e r  t o  t r a n s p o r t ,  

s t o r e ,  o r  dispose o f ;  o r  amenable f o r  recovery, amenable f o r  

s t o r a g e ,  o r  reduce i n  volume. 

h .  Hazardous Waste Const i tuent :  a c o n s t i t u e n t  t h a t  caused t h e  

admin i s t r a to r  t o  l i s t  t h e  hazardous waste i n  40 C F R  261,  

Subpart 0, o r  a c o n s t i t u e n t  l i s t ed  i n  Table 1 o f  40 CFR 261.24. 

i .  TSDF: Treatment, Storage and Disposal F a c i l i t y .  
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j. EPA Hazardous Waste Number: t h e  number assigned by € P A  t o  

each hazardous waste l i s t e d  i n  Par t  261,  Subpart D ,  of t h i s  

chapter  and t o  each c h a r a c t e r i s t i c  i d e n t i f i e d  i n  Par t  261, 

Subpart C ,  of t h i s  chapter .  

k .  EPA I d e n t i f i c a t i o n  Number: t h e  number assigned by E P A  t o  each 

gene ra to r ,  t r a n s p o r t e r ,  and t reatment ,  s to rage ,  o r  disposal  

f ac i  1 i t y .  

1 .  Incompatible Waste: a hazardous waste w h i c h  i s  unsui table  f o r  

( 1 )  placement in a p a r t i c u l a r  device o r  f a c i l i t y  because i t  

may cause corrosion o r  decay o f  containment ma te r i a l s  ( e . g . ,  

con ta ine r  i nne r  l i n e r s  o r  tank w a l l s ) ;  o r  ( 2 )  commingling w i t h  

another  waste o r  mater ia l  under uncontrolled condi t ions 

because t h e  commingling might produce heat  or p res su re ,  f i r e  

o r  explosion,  v io l en t  r eac t ion ,  t ox ic  d u s t s ,  m i s t s ,  fumes, o r  

gases ,  o r  flammable fumes o r  gases .  

m.  Manifest: t h e  shipping document E P A  form 8700-22 and, i f  

necessary,  E P A  form 8700-22A, o r ig ina t ed  and signed by t h e  

generator  i n  accordance w i t h  t h e  i n s t r u c t i o n s .  

n .  Hazardous Waste: t h e  term i s  defined by t h e  R C R A  i n  Section 

1004(5) a s  a s o l i d  waste o r  combination of s o l i d  wastes,  which 

because of i t s  q u a n t i t y ,  concentrat ion o r  phys i ca l ,  chemical 

o r  i n f e c t i o u s  c h a r a c t e r i s t i c s  may ( a )  cause,  or s i g n i f i c a n t l y  

con t r ibu te  t o  an increase i n  m o r t a l i t y  o r  an increase i n  

s e r ious  i r r e v e r s i b l e ,  o r  i ncapac i t a t ing  r e v e r s i b l e  i l l n e s s ;  o r  

( b )  pose a s u b s t a n t i a l  present  o r  p o t e n t i a l  hazard t o  human 

hea l th  o r  t h e  environment when improperly t r e a t e d ,  s t o r e d ,  

t r anspor t ed ,  o r  disposed, o r  otherwise managed ( s e e  Module H ,  
Figure I X - 3 ) .  

0. Solid Waste: defined i n  Section 1004(27) a s  any garbage, 

r e f u s e ,  sludge from a waste t reatment  p l a n t ,  water s u p p l y  

treatment p l a n t ,  o r  a i r  po l lu t ion  control  f a c i l i t y  and o the r  

dlscarded material, I n c l u d i n g  s o l i d ,  l i q u i d ,  semisolid,  o r  
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contained gaseous mater ia l  r e s u l t i n g  from i n d u s t r i a l ,  

commercial mining, and a g r i c u l t u r a l  ope ra t ions ,  a n d  f r o m  
community a c t i v i t i e s  ( s e e  Module H ,  Figure I X - 2 ) .  

p .  Solid waste: defined i n  40 C F R  261.2 a s  any discarded 

ma te r i a l  t h a t  i s  not excluded by 261.4(a) o r  by variance 

granted under 260.30 a n d  260.31 (case-by-case evaluat ion of 

c e r t a i n  recycled m a t e r i a l s ) .  

A discarded mater ia l  i s  any mater ia l  which i s  abandoned, 

recycled,  o r  considered inhe ren t ly  waste- l ike.  

O Materials  a r e  s o l i d  waste i f  they are abandoned by being 

"disposed o f  , ' I  "burned or i n c i n e r a t e d , "  o r  "accumulated, 

stored, o r  t r e a t e d "  ( b u t  not recycled)  before or i n  l i e u  o f  
being abandoned. 

O Materials  a r e  s o l i d  wastes i f  they a r e  recycled ( o r  

accumulated, s t o r e d ,  o r  t r e a t e d  before r ecyc l ing )  : 

.- used in  a manner c o n s t i t u t i n g  d i s p o s a l ;  

- burned f o r  energy recovery; 

- reclaimed; 

- accumulated s p e c u l a t i v e l y .  

O Inherent ly  waste-like ma te r i a l s  

- Materials  w i t h  hazardous waste numbers F020, F021, F022, 

F013, F026, and F028 are  s o l i d  wastes if they a r e  

recycled i n  any  manner. 

q. Hazardous waste: defined i n  40 C F R  261.3 as a s o l i d  waste 

(261.2) and: 

O i t  i s  not excluded from 261.4(b) ;  
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O i t  e x h i b i t s  any one o f  t h e  c h a r a c t e r i s t i c s  o f  hazardous 

waste i d e n t i f i e d  i n  Subpar t  C; 

O it i s  l i s t e d  i n  Subpart  D and has n o t  been excluded f rom t h e  

l i s t s  i n  Subpart  D under 260.20 and 260.22; 

O i t  i s  a m i x t u r e  o f  a l i s t e d  hazardous waste (Subpar t  0) and 

a s o l i d  waste, un less d e l i s t e d ;  

O i t  i s  a m i x t u r e  o f  a n o n - l i s t e d  hazardous waste and a s o l i d  
waste and e x h i b i t s  hazardous waste c h a r a c t e r i s t i c s .  

Exemptions t o  t h e  m i x t u r e  r u l e  a r e  a l l owed :  

- i f  a l i s t e d  waste i n  t h e  m i x t u r e  was l i s t e d  so le ly  on t h e  

b a s i s  o f  c h a r a c t e r i s t i c  hazard and t h e  m i x t u r e  does n o t  
e x h i b i t  t h a t  c h a r a c t e r i s t i c ,  o r  

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

wastes and wastewater, t h e  d i scha rge  o f  which i s  s u b j e c t  
t o  r e g u l a t i o n  under t h e  Clean Water Ac t ,  i f  t h e  
c o n c e n t r a t i o n s  o f  s p e c i f i e d  hazardous wastes a r e  w i t h i n  
c e r t a i n  l i m i t s .  

3. C h a r a c t e r i s t i c s  o f  Hazardous Wastes 

There a r e  f o u r  R C R A  parameters to e v a l u a t e  hazardous wastes. 
These parameters a r e  i g n i t a b i l i t y ,  c o r r o s i v i t y ,  r e a c t i v i t y ,  and 
E x t r a c t i o n  Procedure (EP)  t o x i c i t y .  A s h o r t  d e s c r i p t i o n  o f  each 
c h a r a c t e r i s t i c  i s  o u t l i n e d  below. 

a.  I g n i t a b l e  W a s t e  DO01 (40 C F R  261.21) 
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O Liquid with a flash point < 1 4 O O F  ( 6 O O C )  (cyc 

O Non-liquid that can cause fires through frict 
of moisture, spontaneous chemical changes, or 

ohexanone); 

on, absorption 
retained heat 

from manufacturing (magnesium powder, charcoal dust); 

Ignitable compressed gas per 49 CFR 173.300 (hydrogen gas in 
cylinders) ; 

O An oxidizer per 49 CFR 173.151 (permanganates, perchlorates). 

Corrosive Waste DO02 (40 CFR 261.22)  

O 2.0 2 pH 2 12.5;  

O Corrodes steel greater than 0.250 inches per  year at 1 3 0 O F  

(55°C). 

Reactive Waste DO03 (40  CFR 267.23) 

O Explosives - Unstable; 

O Pyrophorics - Violent chemical reaction without detonating; 

O Water-reactives - sodium; 

* Forms explosive mixtures - Calcium carbide; 

Generates toxic gases, vapors, fumes with water - Phosphides; 

O Cyanide or sulfide-bearing waste,  generates gases, vapors, 
fumes when exposed t o  mild acidic and basic conditions; 



O Capable o f  detonation or explosive reaction, but needs 
initiating source - nitromethane, trinotrobenzene, picric 
acid or must be heated under confinement before initiation 
can take place (charcoal chlorate mixtures, l-chloro, 2,5 

dinitrobenzene) or reacts explosively with water (aluminum 
alkyls, zinc alkyls); 

O Capable o f  detonation, explosive decomposition o r  reaction 
at normal temperatures and pressures (organic peroxides); 

O Forbidden explosive per 49 CFR 173.51 (liquid nitroglycerin, 
perchloric acid exceeding 72%); 

O Class A explosive per 49 CFR 173.53 (trinitrotoluene); 

O Class B explosive per 49 CFR 173.58 (propellants, 
nitrocarbonitrates) . 

d .  E . P .  Toxic Waste 0004-0017 (40 CFR 261.24) 

O Fails leach test for eight metals (arsenic, barium, cadmium, 

chromium, lead, mercury, selenium, silver) and several 
herbicides and pesticides. 

4 .  Lists of Hazardous Wastes 

The bases for Listing Hazardous Wastes are due to the following 
reasons (40 CFR 261.11): 

a .  Waste exhibits a hazardous waste characteristic (40  C F R  

261 .21-261.24). 

b. Waste is fatal to humans in low doses o r  found dangerous in 
animal studies. 
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c. Waste contains Appendix V I I I  toxic constituents (40 C F R  2 6 1 ) .  

Lists used to determine E P A  hazardous waste numbers: 

a. Non-specific sources ( F O O X  series 40 CFR 261.31); 

b .  Specific sources (KOOX series 40 C F R  261.32); 

c. Discarded commercial chemical products, off-specification 
species, and spil1,residues thereof ( P O O X  and UOOX series 40 

C F R  261.33), 

Certain wastes are excluded from MCRA hazardous waste rules 

Those coded in 40 C F R  261.4 are: 

a.  domestic sewage; 

b .  industrial waste discharges regulated under the Clean Water 
A c t  (applies o n l y  t o  the actual point source discharges); 

c. nuclear wastes regulated under the Atomic Energy Act o f  1954;  

d. irrigation return f l o w s ;  

e .  materials subjected to in-situ mining technique; 

f .  mining extraction, beneficiation, and processing wastes; 

g .  pulping liquors; 

h. spent sulfuric acid used t o  produce birgin sulfuric acid; 

i. coal combustion wastes (flyash, bottom ash, slag, and flue gas 
emission control wastes); 
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j. o i l ,  gas, and geothermal d r i l l i n g  muds and b r i n e s ;  

k. s o i l  f e r t i l i z e r s  t h a t  come f rom t h e  growing and h a r v e s t i n g  o f  
a g r i c u l t u r a l  crops and t h e  r a i s i n g  o f  animals;  

1. cement k i l n  dus t ;  and 

m. samples. 

5. Standards f o r  Generators (40  C F R  262)  

a.  Hazardous waste d e t e r m i n a t i o n ;  

b. E P A  i d e n t i f i c a t i o n  number; 

c .  M a n i f e s t  compliance ( 3  years r e t e n t i o n  o f  r e c o r d s ) .  

I n  a d d i t i o n  t o  DOT hazardous m a t e r i a l s  s h i p p i n g  paper 

requi rements,  t h e  f o l l o w i n g  must be compl ied w i t h :  

O H a n i f e s t ;  

O Document number, g e n e r a t o r ' s  name, address, te lephone number, 

and EPA I D  number; 

O T r a n s p o r t e r ' s  name and E P A  I D  number; 

O TSDF's name, address, and EPA I D  number (same i n f o r m a t i o n  f o r  an 
a l t e r n a t e  f a c i l i t y ) ;  

O The words I!. . . . .and t h e  E P A "  added a t  t h e  end o f  t h e  r e q u i r e d  

DOT hazardous m a t e r i a l s  c e r t i f i c a t i o n s  statement;  

O P r e p a r a t i o n  o f  excep t ion  r e p o r t  by t h e  generator ,  i f  t h e  
genera to r  does n o t  r e c e i v e  a s igned m a n i f e s t  f rom t h e  TSDF 

w i t h i n  35 d a y s .  
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d .  Pre-t ransport  requirements (40 C F R  262 ,  Subpart C ) :  

O Packaging (49  C F R  173, 178, 179) ;  

O Labeling (49  C F R  172) ;  

O Marking (49 C F R  172);  

O A gene ra to r  must mark each con ta ine r  o f  110 ga l lons  o r  l e s s  

w i t h  t h e  "hazardous waste" l a b e l ;  

O Placarding (49  C F R  172) .  

e .  Accumulation t i m e  (90 d a y s  without permit). 

f .  Recordkeeping and r epor t ing  (annual ,  biennial  r e p o r t s ,  

exception r e p o r t i n g ,  t e s t  r e s u l t s ,  waste ana lyses ) .  

6 .  Standards f o r  Transporters  (40 C F R  263) 

a .  € P A  i d e n t i f i c a t i o n  number; 

b .  Transfer  f a c i l i t y  requirements; 

c .  Manifest compliance; 

d .  Recordkeeping ( 3  years r e t e n t i o n  of r eco rds ) ;  

e .  Hazardous waste discharges ( n o t i f i c a t i o n  per 49 C F R  

I71 .I5 t o  t h e  NRC and a written repor t  t o  DOT per 49 C F R  

171.16); 

f .  S p i l l  cleanup. 

7 .  Inter im S t a t u s  Standards f o r  Hazardous Waste Treatment, Storage,  & 

Disposal F a c i l i t i e s  (TSDF) Include (40 C F R  265)  



38 

a. 
b .  

C. 
d. 
e. 
f. 

9. 
h .  

i. 

1. 
k .  
1. 
m. 
n. 
0. 

P. 
(4. 
r. 
5 .  

t. 
U .  

V. 
W. 

X .  

Y. 

€PA ID #; 
Maste analysis requirements; 
Identification of hazardous waste; 
Pre-transport requi rements ; 
Manifest system; 
Permit requi rements ; 
Security ; 
Inspections; 
Trai ni ng ; 
Preparedness & Prevention; 
Contingency Plans &,Emergency Response Procedures; 
Recordkeeping and reporting; 
Groundwater monitoring; 
Closure and post-closure care; 
Financial requirements; 
Use and management of containers; 
Tanks; 
Surface impoundments; 
Waste piles; 
Land treatment; 
Landfills; 
Inc i nerators ; 
Thermal treatment; 
Underground injection ; 
Chemical, physical, and biological treatment. 

8 .  Recent Amendments 

On November 8, 1984,  Congress enacted new amendments t o  R C R A .  
Some of the subjects included in the preamble are: 
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a .  Land d i s p o s a l  amendments 

O F o r b i d d i n g  non-con ta ine r i zed  l i q u i d  hazardous waste and 

hazardous waste c o n t a i n i n g  f r e e  l i q u i d s  (May 8 ,  1985) and 
non-hazardous l i q u i d s  in l a n d f i l l s  (November 8, 1985); 

O Minimum t e c h n o l o g i c a l  requi rements f o r  p e r m i t t e d  and i n t e r i m  

s t a t u s  f a c i l i t i e s ;  

* The placement o f  b u l k  l i q u i d s  i n  s a l t  domes, s a l t  beds, 

underground mines i s  p r o h i b i t e d ;  

Ban on use of  m a t e r i a l s  mixed w i t h  hazardous waste f o r  d u s t  

suppress ion.  

b .  S m a l l  q u a n t i t y  genera to rs  

M a n i f e s t  requi rements f o r  sma l l  q u a n t i t y  genera to rs  (100 - 
1,000 k g  p e r  month). 

c .  P e r m i t s  and i n t e r i m  s t a t u s  

O P e r m i t  l i f e  (10 years and r e v i e w  i n  5 yea rs ) ;  

O Expansion of i n t e r i m  s t a t u s  f o r  newly r e g u l a t e d  u n i t s ;  
O Loss o f  i n t e r i m  s t a t u s  ( f a i l u r e  t o  submit  P a r t  B Permi t )  

d .  Burn ing  and b l e n d i n g  o f  hazardous waste 

O Ban on hazardous waste in c e r t a i n  cement k i l n s  ( i n  a 

c i t y  > 500,000 p o p u l a t i o n ) ;  

O L a b e l i n g  o f  hazardous waste f u e l s .  

e .  Exposure i n f o r m a t i o n  and h e a l t h  assessments 



40 

O Beginning August 8, 1985, Part B permit application for 
surface impoundment and landfills must include exposure 

information and health assessment. 

f .  State authorization 

O Extension of interim authorization for state programs; 
Applicability of new requirements in authorized states. 

g .  Waste minimization 

O Generator must sign a certification in the Uniform Hazardous 
Waste Manifest form (September 1 ,  1985) ;  

O Biennial reports must indicate waste  reduction efforts. 

h .  Financial responsibility 

i. Underground storage tanks 

O Installation of new underground storage tank (May 7, 1985) .  

Additional new amendments must be discussed. 



I V .  TRANSPORTA7ION R E G U t A 7 I O N S  - MODULE (1 

Module C O u t l i n e  

COURSE OBJECTIVES: To f a m i l i a r i z e  t r a i n e e s  w i t h  Department o f  
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  a p p l y i n g  t o  hazardous 
waste t r a n s p o r t a t i o n .  

COURSE LENGTH: 3 hours (20 m inu te  b reak )  

COURSE CONTENT: A .  

0 .  

C. 

0. 

E .  

F .  

Code o f  Federa l  Regulat ions,  T i t l e  49 requi rements:  

1 .  P a r t s  
2.  D e f i n i t i o n s  
3. T r a i n i n g  requi rements 

Department o f  T r a n s p o r t a t i o n  Hazard Classes 

T r a n s p o r t a t i o n  Requirements 

1. Sh ipp ing  papers 
2. Hazardous m a t e r i a l s  t a b l e  
3 .  Packaging 
4 .  L a b e l i n g  
5. Markings 
6. P l a c a r d i n g  

S p i l l s  and a c 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  

1 .  Repor t i ng  requi rements 

Audiotape p r e s e n t a t i o n :  

T i t l e :  T r a n s p o r t i n g  Hazardous Wastes, by DuPont 
co. 

Length: 1 5  minutes 

Q u i t :  DOT Regu la t i ons  

INSTRUCTED B Y :  Q u a l i f i e d  R C R A  t r a i n e r .  

POTENTIAL P A R T I C I P A N T S :  Env i ronmenta l  P r o t e c t i o n  O f f i c e r s  
Hazardous Waste Technic ians 
Hazardous Waste Superv i so rs  
RCRA Re la ted  Personnel 

COURSE/MATERI  ALS NEEDED: Overhead prod ec t o r  
Transparencies 
Audiov iewer  
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NODULE C 

Module C introduces transportation regulations pertinent to hazardous 
waste management. The U.S. Congress enacted the Hazardous Materials 
Transportation Act (P.L. 93-633)  becoming effective on January 1975. 

O The enforcement o f  transportation rules and procedures provides 
safe transportation of hazardous materials in commerce and protects 
the public from risks related to transportation o f  materials; 

O The Department o f  Transportation (DOT) implements the a c t ;  

O DOT identifies materials in the quantity, form, group, or class 

that may pose an unreasonable risk to the public in transportation. 

A .  CODE OF FEDERAL REGULATIONS 

The DOT regulations for handling and transportation o f  hazardous 
materials, and consequently for hazardous wastes are published in 
CFR, under Title 49, Part 171-178. DOT regulations provide rules 
for: 

Personnel Training; 

O Inspection; 

O Use of equipment and facilitles involved in the handling and 
transportation o f  materials; 

' Safety aspects of transportation, including packaging, handling, 
labeling, marking, placarding, and routing as well a5 the 
manufacture and maintenance of packaging. 
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Parts 

2. 

Selected regulations below are found in CFR, Title 4 9 ,  in the 
following parts: 

a. Hazardous Materials (HH) Regulations: General 171 

b .  HM Tables and HM Communications Regulations 172 

(shipping papers, marking, labeling, placarding) 

c. Shippers: General Requirements for Shipment 1 7 3  

and Packaging 

d. Carriage by Public Highway 177 

e. Shipping Container Specifications 178 

DO7 Definitions ( 4 9  CFR 171.8) 

Certain terms and definitions will be studied here to provide 
background in understanding the DOT regulations. 

a. Carrier/Transporter: A person o r  firm actua 1 l y  moving 
hazardous material ; 

b .  Designated Facility: The Treatment, Storage and Disposal 
Facility designated on the manifest by the generator; 

c .  Hazardous Materials: A material designated by DOT as being 
capable of posing an unreasonable risk to health, safety 
and property when transported; 

d .  Multiple Hazards: A material meeting the definition o f  

more than one hazard class; 
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e .  Forbidden: M a t e r i a l  i s  p r o h i b i t e d  f rom b e i n g  o f f e r e d  o r  
accepted f o r  t r a n s p o r t a t i o n ;  

f .  Repor tab le  Q u a n t i t y  (RQ): The q u a n t i t y  o f  hazardous 

substance s p e c i f i e d  i n  t h e  Hazardous M a t e r i a l s  Table; 

g. Hazardous Substance: A m a t e r i a l  which i s  i d e n t i f i e d  by  a 

l e t t e r  "E" i n  column 1 of t h e  hazardous m a t e r i a l s  t a b l e ,  

and whose q u a n t i t y  i n  one package, o r  one t r a n s p o r t  v e h i c l e  
i f  unpackaged, equals  o r  exceeds t h e  R Q  s p e c i f i e d  by EPA i n  
40 C F R  P a r t s  116 and 117 (CERCLA term);  

h .  Hazardous Waste: Any m a t e r i a l  s u b j e c t  t o  t h e  EPA m a n i f e s t  

requi rements i n  40 CFR 262; 

i. n.o.5. :  A b b r e v i a t i o n  f o r  n o t  o t h e r w i s e  s p e c i f i e d  ( a p p l i e s  

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

m a t e r i a l s  t a b l e ) ;  

j. Hazardous Chemical: OSHA term;  

k .  F lash  p o i n t :  The minimum temperature a t  which t h e  

f lammable vapors o f  a substance ( i n  c o n t a c t  w i t h  spark)  
w i l l  i g n i t e ;  

1. Overpack: An enc losu re  n o t  i n tended  f o r  reuse t h a t  i s  used 

t o  c o n s o l i d a t e  two o r  more c o n t a i n e r s  f o r  h a n d l i n g  

convenience; 

m. Sh ipp ing  Paper: A s h i p p i n g  o rde r ,  b i l l  o f  l a d i n g ,  m a n i f e s t  

o r  o t h e r  s h i p p i n g  document which c o n t a i n s  t h e  i n f o r m a t i o n  
s p e c i f i e d  by 49 C F R  P a r t  172 Subpar t  C ;  

n. Shipper/Generator:  The person o r  f irm p r e p a r i n g  t h e  

hazardous m a t e r i a l  f o r  shipment.  
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3. Training Requirement 

Under 49 CFR 173.l(b) training is stated as a requirement to 
be complied with under the law. This section says: 
the duty of each person who offers hazardous materials for 
transportation to instruct each of his officers, agents, and 
employees having any responsibility for preparing hazardous 
materials for shipment as t o  applicable regulations in this 
subchapter." 

"It is 

B .  IDENTIFICATION OF HAZARDOUS MATERIALS 

1. DO1 Hazard Classes 

Definitions f o r  the DO7 hazard classes are as follows (49 C F R  

173) : 

a. Class A Explosive: An explosive possessing detonating or 

otherwise maximum hazard. The nine types o f  Class A 
explosives are defined in Section 173.53. 

b. Class 6 Explosive: An explosive possessing flammability 

~- hazard - In general, functions by rapid burning rather than 
detonation. Includes some explosive devices such as 
special fireworks, flash powders, etc. [Section 173.881. 

c .  Class C Explosive: An explosive o f  minimum hazard - 
Certain types of fireworks and certain types of 
manufactured articles containing restricted Quantities o f  

Class A and/or Class 8 explosives as components [Sec. 
1 73. loo]. 

d. Blasting Agent: A material designed for blasting which has 
been tested in accordance with Sec. 173.114a(b). I t  must 
be so insensitive that there is very little probability of: 
(1) accldental explosion or (2) going from burning t o  
detonation. 
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e .  Combustible Liquid: Any l i q u i d  h a v i n g  a f l a s h  p o i n t  a t  o r  

above 100°F a n d  below 200°F Authorized f l a s h  po in t  

methods a r e  l i s t ed  i n  Sec 173,11S(d).  Exceptions a r e  

f o u n d  i n  Sec. 173.115(b). 

f .  Corrosive Material: Any ipuid o r  so l id  t h a t  causes 

v is ib le  destruction o r  irreversible damage t o  human s k i n  

t i s sue .  Also, i t  may be a l i q u i d  t h a t  has a severe 

corrosion r a t e  on s t e e l  [see Sec. 173.240(a) and ( b )  f o r  

d e t a i  I s  1. 

g.  Flammable Liquid: Any l i q u i d  h a v i n g  a f l a s h  po in t  below 

100°F. Authorized f l a s h  po in t  methods are l is ted i n  Sec. 

173.115(d) .  For except ions,  s ee  Sect ion 173.115(a) .  

h .  Flammable Gas: Any compressed gas meeting c r i t e r i a  a s  

spec i f i ed  i n  Sec, 174.200(b) .  T h i s  includes:  lower 

flammabili ty l i m i t ,  f lammabili ty l imit  range, flame 

p r o j e c t i o n ,  or flame propagation. 

i .  Flammable So l id :  Any s o l i Q , - m a t e r i a l  ( o t h e r  t h a n  an 

explosive)  which i s  l i a b l e  t o  cause f i r e s  t h r o u g h  f r i c t i o n  

o r  r e t a ined  heat  from manufacturing o r  processing. I t  can 

be i g n i t e d  r e a d i l y  and  burns so vigorously and per- 

s i s t e n t l y ,  as  t o  create a s e r ious  t r a n s p o r t a t i o n  h a z a r d .  

I n c l u d e d  i n  t h i s  c lass  are spontaneously combustible a n d  

water-react ive materials [Sec. 173.1 SO]. 

j. O r g a n i c  Peroxide: A n  organic compound containing the 

b i v a l e n t  -0-O- st ructure .  I t  may be considered a 

d e r i v a t i v e  of hydrogen peroxide where one more o f  t h e  

hydrogen atoms have been replaced by organic r a d i c a l s .  I t  

must be c l a s sed  as  an organic peroxide unless  i t  meets 

c e r t a i n  c r i t e r i a  l i s t e d  i n  Sec. 173.15(a) .  
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k. O x i d i z e r :  A substance such as c h l o r a t e ,  permanganate, 

i n o r g a n i c  pe rox ide  o r  a n i t r a t e ,  t h a t  y i e l d s  oxygen 

r e a d i l y .  I t  a c c e l e r a t e s  t h e  combustion o f  o rgan ic  m a t t e r  
[ S e c .  173.1511. 

1. Poison A: Extremely Dangerous Poisons - Poisonous gases o r  

l i q u i d s  -- a v e r y  smal l  amount o f  t h e  gas, o r  vapor o f  t h e  

l i q u i d ,  mixed w i t h  a i r  i s  dangerous t o  l i f e  [ S e c .  173.3261. 

m. Poison B: Less Dangerous Poisons - Substances, l i q u i d s  o r  

s o l i d s  ( i n c l u d i n g  pastes and semi -so l i ds ) ,  o t h e r  than  Class 
A o r  i r r i t a t i n g  m a t e r i a l s  - so t o x i c  o r  presumed t o  be 
t o x i c  t o  man t h a t  t h e y  a r e  a hazard t o  h e a l t h  d u r i n g  
t r a n s p o r t a t i o n  [ S e c .  173.3811. 

n .  I r r i t a t i n g  M a t e r i a l :  A l i q u i d  o r  s o l i d  substance which, 

upon c o n t a c t  w i t h  f i r e  o r  a i r ,  g i v e s  o f f  dangerous o r  

i n t e n s e l y  i r r i t a t i n g  fumes. They do n o t  i n c l u d e  any 
poisonous m a t e r i a l ,  Class A [Sec 173.3311. 

0. E t i o l o g i c a l  Agent: A l i v i n g  micro-organism ( o r  i t s  t o x i n )  

which causes ( o r  may cause) human d isease [Sec. 173.3861. 

p .  Rad ioac t i ve  M a t e r i a l :  Any m a t e r i a l ,  o r  combinat ion o f  

m a t e r i a l s ,  t h a t  spontaneously g i v e s  o f f  i o n i z i n g  

r a d i a t i o n .  
m i c r o c u r i e s  p e r  gram [Sec. 173.389 ( a )  t h rough  ( 1 )  f o r  
d e t a i  1 s ] .  

It has a s p e c i f i c  a c t i v i t y  g r e a t e r  t h a n  0.002 

q. ORM (O the r  Regulated M a t e r i a l ) :  (1 )  Any m a t e r i a l  t h a t  may 

pose an unreasonable r i s k  t o  h e a l t h  and s a f e t y  o r  p r o p e r t y  
when t r a n s p o r t e d  i n  commerce; and ( 2 )  does n o t  meet any o f  
t h e  d e f i n i t i o n s  o f  t h e  o t h e r  hazard c lasses  s p e c i f i e d  i n  
t h i s  subpar t ;  or ( 3 )  has been rec lassed  an ORM ( s p e c i f i -  
c a l l y  o r  p e r m i s s i v e l y )  acco rd ing  t o  t h i s  subchapter [ S e c .  

173.500(a) ( l ) ] .  
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r. ORM-A: A material which has an anesthetic irritating, 
noxious, toxic, or other similar property. If the material 
leaks during transportation passengers and crew would have 
extreme annoyance and discomfort [Sec. 173.500(b)(l)]. 

s. ORM-B: A material (including a solid when wet with water) 
the leakage of which could cause significant damage to the 
vehicle transporting it. Materials meeting one or both o f  

the following criteria are ORH-B materials: ( 1 )  specifi- 
cally designated by name in Sec. 172.101 and/or (2) a 
liquid substance that has a corrosion rate exceeding 0.250 
inch per year on non-clad aluminum. A n  acceptable test is 
described in NACE Standard TH-01-69 [ S e c .  173.500 (b)(2)]. 

t. ORM-C: A material which has other inherent characteristics 
not described as an ORM-A or ORM-B.  It is unsuitable f o r  

shipment, unless properly identified and prepared for 
transportation. Each ORM-C material is specifically named 
i n  Sec. 172.101 [Sec. 173,500 ( b ) ( 3 ) ] .  

u. ORM-D: A material such as a consumer commodity which 
presents a limited hazard during transportation due to its 
form, quantity and packaging. They must be materials for 
which exceptions are provided in Sec. 172.101. A shipping 

description applicable to ORM-D material if found in Sec. 
172.101 [Sec. 173.500(b) ( 4 ) l .  

v .  ORM-E: A material that is n o t  included in any other hazard 
class, but is subject to the requirements o f  this sub- 
chapter. 

Materials in this class include (1) Hazardous Waste and 
(2) Hazardous Substance, as defined in Sec. 171.8 [Sec. 
173.500 (b)(5)]. 
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The f o l l o w i n g  d e f i n i t i o n s  a r e  i n c l u d e d  t o  e x p l a i n  some o f  t h e  

add i t i ona 1 hazards : 

Compressed Gas: Any m a t e r i a l  o r  m i x t u r e  hav ing i n - t h e -  

c o n t a i n e r  a pressure exceeding 40 p s i a  a t  70°F..  o r  a p ressu re  
exceeding 104 p s i a  a t  130°F., o r  any l i q u i d  f lamnable m a t e r i a l  
hav ing  a vapor pressure exceeding 40 p s i a  a t  100°F. [Sec. 

1 73.300( a )  1. 

N o n - l i q u i f i e d  compressed gas: A gas ( o t h e r  than  gas i n  

s o l u t i o n )  which, under t h e  charged pressure,  i s  e n t i r e l y  

gaseous a t  a temperature o f  70°F. 

L i q u i f i e d  compressed gas: A gas which, under t h e  charged 

pressure,  i s  p a r t i a l l y  l i q u i d  a t  a temperature o f  70°F. 

Compressed gas i n  s o l u t i o n :  A compressed gas which i s  

d i s s o l v e d  i n  a s o l v e n t .  

Nonflammable gas: 

compressed gas. 

Any compressed gas o t h e r  than  a flammable 

Spontaneously Combust ib le M a t e r i a l  ( S o l i d ) :  A s o l i d  substance 

( i n c l u d i n g  sludges and pas tes )  which may undergo spontaneous 
h e a t i n g  o r  s e l f - b u r n i n g  under normal t r a n s p o r t a t i o n  con- 
d i t i o n s .  
i g n i t e  when exposed t o  a i r  [Sec 171.81. 

These m a t e r i a l s  may i n c r e a s e  i n  temperature and 

Water React ive M a t e r i a l  ( S o l i d ) :  Any s o l i d  substance 
( i n c l u d i n g  sludges and pas tes )  which r e a c t  w i t h  w a t e r  by 

i g n i t i n g  o r  g i v i n g  o f f  danqerous q u a n t i t i e s  o f  f lamnable o r  

t o x i c  gases [Sec. 171.81. 



51 

C .  TRANSPORTATION REQUIREM€NTS 

DOT implements transportation requirements for safe transportation 
of  hazardous materials in commerce and for the protection of  the 
public. Shipment requirements for hazardous wastes are the 
following: 

Shipping Papers; 
O Packaging; 
O Labeling Requirements; 
O Markings on Packages; 
O Placarding. 

1. Shipping Papers 

Shipping paper i s  a shipping order, bill o f  lading, or a 
manifest (Appendix A) containing DOT required information. It 
must identify: 

a. Proper Shipping Name; 
b. Hazard Class; 
c .  Identification Number; 
d. Quantity o f  Material (weight/volume). 

These four items are called basic descriptions ( 4 9  C F R  

172 .202) .  The Hazardous Haterials Table 172.101 provides us 
with the necessary information for three of these items. The 
first pages o f  Table 172.101 are included as Appendix B .  The 
complete and up-to-date version of Table 172.101 must be 
distributed to trainees during training. 

Example: Gasoline, Flammable Liquid, UN 1203, 3000 lbs. 
Corrosive Liquid, N . O . S . ,  UN 1760, 25 Ibs. 

Other requirements for the shipping paper include: 
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a. Specific requirements are necessary for radioactive 
materials and poisons; 

b. Exemptions must show a "DOT-E" notation followed by the 
exemption number assigned; 

c. "Limited Quantity" must follow basic description if 
materials are so defined; 

d. The letters "RQ" must be entered for hazardous substances 
before or after the basic description; 

e. "Dangerous When Wet" will be entered on the shipping paper 
if described package is so labeled; 

f. If a hazardous material being shipped meets the definition 
of a hazard class other than a poison, but also contains a 
poison, and the poisonous constituent is not included in the 
proper shipping name, additional description must  include: 
(1)  the word "poison" and (2) the technical name of the 
constituent that makes it poisonous; 

g .  The person who offers a hazardous material f o r  

transportation shall certify that the material offered for 
transportation i s  in accordance with the governing 
regulations by printing (either manually or mechanically) 
the f o l l o w i n g  statement on the shipping paper: 

"This is t o  certify that the above-named (or herein-named) 
materials are properly classified, described, packaged, 
marked, and labeled and are In proper condition for 
transportation according to the applicable regulations of 
the Department of Transportation." ( 4 9  CFR 172.204) .  

Wording changes on certificates of hazardous wastes. 
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h .  A manifest  i s  used for  hazardous waste shipments. Federal 

manifest  requirements per  EPA a r e :  

O Manifest document number; 

O Genera tor ' s  name, address ,  telephone number, and EPA 
i d e n t i f i c a t i o n  number; 

* Transpor t e r ' s  name and EPA i d e n t i f i c a t i o n  nttmber; 

O Designated disposal  f a c i l i t y ' s  name, address ,  and EPA 

i d e n t i f i c a t i o n  number; 

O Description of waste per 4 9  C F R ,  Parts 172.101, 202,  and 

203 ; 

O Q u a n t i t y  of waste ( u n i t  o f  weight o r  volume; type and 

number of c o n t a i n e r s ) ;  

O C e r t i f i c a t i o n  statement per  49 CFR 172 .204 ,  plus  the  

words ' I . .  . .and t h e  EPA"; 

Manlfest  i s  signed by genera tor ,  t r a n s p o r t e r ,  and TSDF 

F a c i l i t y ;  

O A copy o f  t h e  shipping paper i s  re ta ined  f o r  t h ree  years  

by genera tor ,  t r a n s p o r t e r ,  and TSDF F a c i l i t y ;  

O S t a t e  manifest  requirements may a l s o  apply,  and these  may 

vary from s t a t e  t o  s t a t e .  

2. Hazardous Materials  Table 

Hazardous Mater ia ls  Table 49 C F R  172.101 columns wi l l  be 
explalned here .  Module F w i l l  be s tudied f o r  de t a i l ed  use of 

t h i s  t a b l e  t o  c l a s s i f y  hazardous wastes.  
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a. Column 2 - proper shipping name 
There are rules to choose proper names to use on the 
shipping document. Proper shipping names have to come from 
column 2 o f  this table. 

O The word "waste" must precede the proper shipping name 
when hazardous waste i s  shipped. 

b .  Column 1 - hazard code 
This column provides hazard codes. Symbols A ,  Id, E ,  and (+ )  

are used as codes in this column. 

O No entry means fl modes; 
O ' ' A "  means material is regulated only by air; 
O " W "  means material is regulated only by water; 
O "E" means material is regulated by the EPA as a 
hazardous substance and is subject to additional 
regulations regardless of  the mode of transportation or 
hazard code; 

means the material always uses the shipping name in 0 11+11 

column 2. 

c. Column 3 - Hazard Class and Identification Number 
Column 3 is actually two columns: 

O The first column contains either the Hazard Class o f  the 
material or the word "Forbidden." 

O The second column, 3A, contains the Identification Number 
assigned to that material. "UN" (United Nations) and "NA"  
(North American) symbols are used with appropriate number 
identifying particular material. 
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d .  Column 4 - Required Label  

Column 4 w i l l  s p e c i f y  t h e  l a b e l  r e q u i r e d  f o r  t h e  package, 

based on t h e  p r o p e r  s h i p p i n g  name. 

e .  Column 5 - Packaging 

Two columns on packaging p r o v i d e  us w i t h  a )  except ions and 
b )  s p e c i f i c  requi rements.  Each r e f e r e n c e  should be checked 

c a r e f u l l y  i n  49 CFR s e c t i o n s .  

f .  Column 6 - Q u a n t i t y  L i m i t a t i o n s  

Column 6 c o n s i s t s  o f  two columns and s p e c i f i e s  t h e  maximum 

n e t  q u a n t i t y  a l l owed  i n  pnepackage .  The f i r s t  column i s  

f o r  t r a n s p o r t a t i o n  by passenger-carry ing a i r c r a f t  o r  

passenger r a i l  c a r .  The second column i s  f o r  t r a n s p o r t a t i o n  
by  ca rgo -on ly  a i r c r a f t .  If package exceeds t h e  q u a n t i t y  

a l l owed  on a cargo-only  a i r c r a f t ,  i t  i s  f o r b i d d e n  f o r  

t r a n s p o r t a t i o n  by a i r .  

g .  Column 7 - Water Shipments 

Column 7 s p e c i f i e s  each o f  t h e  a u t h o r i z e d  l o c a t i o n s  on board 
cargo vessels  and passenger vessels  f o r  hazardous m a t e r i a l s .  

3. Packaging 

Columns 5 A ,  except ions,  and 5B, s p e c i f i c  requi rements,  o f  t h e  

Hazardous M a t e r i a l s  t a b l e  a r e  used t o  i d e n t i f y  s p e c i a l  
packaging requi rements.  There a r e  t h r e e  t ypes  o f  packaging 

requi rements.  These a r e :  ( a )  genera l  requi rements;  (b) 
hazardous c l a s s  requi rements;  and ( c )  m a t e r i a l  s p e c i f i c  

requi rements.  
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a. General Requirements 

These are the requirements that apply to hazardous material 
shipments. Standard requirements for all packages are 
contained in Part 173.24. 

O Strong tight containment; 

O No significant release of contents; 
O No mixture of materials (gases or vapors that may reduce the 

effectiveness of the packaging). 

Limited contents; 

b .  Hazard Class Requirements 

Each hazard class also has some general packaging requirements 
that apply t o  the materials meeting the definition of  the 
hazard class. These additional packaging requirements can 
generally be found in the subpart applying to the hazard 
class, In the sections immediately following the definition 
section. For example, packaging for corrosive materials (not 
specifically provided for) are listed in Part 173.245 
following the definition section 173.240(a). 

c .  Material Specific Requirements 

These are the requirements specified under column 58 o f  the 
hazardous materials table (unless it meets the packaging 
exception of Column 5 A ) .  

Specification packaging ( 4 9  CFR 178) and performance packaging 
(for specific types and quantities of materials) are some of 
the common packages. 

Lab packs are special packaging of  small containers o f  
hazardous materials packed In large 55-gallon drums. 
Packaging of hazardous wastes will be studied in detail in 
Module E. 



4 .  Labeling 

Packages containing hazardous ma te r i a l s  m u s t  be labeled t o  

caut ion people handling i t .  The l abe l s  are  highly colored,  

adhesive backed, diamond shaped warn ing  devices .  They measure 

4 "  on a side ( s e e  Figure I V - 1 ) -  In some cases ,  l a  

be t h e  same as the hazard c l a s s .  

a .  Multiple Labels: As a general  r u l e ,  a package containing a 

hazardous material t h a t  meets the d e f i n i t i o n  o f  more t h a n  

one hazard must be labeled with the  appropr i a t e  labe l  f o r  

each hazard c lass .  Multiple labe l ing  requirements f o r  

s p e c i f i c  hazards are  contained i n  172.402(a) ( 1 )  t h r o u g h  ( 9 ) .  

b .  Dangerous When Wet: A water r e a c t i v e  mater ia l  t ransported 

by any  made t h a t  requires  a "Dangerous When Met" label  must 

be so labeled.  1172.402(a)(Q) and ( c ) ]  

c .  Hazardous Waste Label: The  €PA hazardous waste label  must 

be used f o r  hazardous waste i n  a d d i t i o n  t o  DDT hazard l abe l s  

(Figure I V - 2 )  f o r  a l l  packages o f  110 ga l lons  o r  l e s s .  

d .  Placement of  Labels (172.406) 

O Labels m u s t  be p r i n t e d  on t h e  package o r  a f f i x e d  t o  t h e  

package near t h e  marked proper s h i p p i n g  name; 

* Multiple l abe l s  m u s t  be placed n e x t  t o  each o ther ;  

Labels must be placed on two s ides  o r  two ends of the 

package, 

5. Markings (49 CFR 172.301 306) 



58 

............... 
,.ll..-..ll- 

........ /<---- 

I
P
 

." 
Y

-
 

A
 

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

.
 

.................. .......- ....... 



59 

HAZARDOUS 
WASTE 

FEDERAL LAW PROHIBITS IMPROPER DISPOSAL 
IF FOUND, CONTACT THE NEAREST POLICE, OR 

PUBLIC SAFETY AUTHORITY, OR THE 
U.S. ENVIRONMENTAL PROTECTION AGENCY 

PROPER D 0 T. 
SHIPPING NAME UN OR NAY 

G E N E RAT0 R I N FORM AT I 0 N : 
NAME 

ADDRESS p.0. 

U.S. DOE-OAK RIDGE NATIONAL LABORATORY 

37830 CITY OAK RIDGE STATE,- I P- 

EPA €PA 
ID NO. TN1890090003 WASTE NO. 

ACCUMULATION MANIFEST 
START DATE DOCUMENT NO. 

HANDLE WITH CARE! 
CONTAINS HAZARDOUS OR TOXIC WASTES 

F i g .  I V - 2 .  Hazardous  waste l a b e l  



60 

Packages c o n t a i n i n g  hazardous m a t e r i a l s  must be marked i n  o r d e r  

t o  i n s t r u c t  f r e i g h t  hand le rs  o f  t h e  s p e c i a l  ca re  which should 
be exe rc i sed  when moving these  shipments. 

a .  The mark ing must be: 

O Durable;  

O I n  Eng l i sh ;  

O A f f i x e d  t o  t h e  s u r f a c e  o f  t h e  package o r  on a l a b e l ,  t a g ,  
o r  s i g n .  

O Displayed on a .background of  a s h a r p l y  c o n t r a s t i n g  c o l o r ;  

O Unobscured by l a b e l s  o r  at tachments;  
O Located away f rom any o t h e r  marking (such as a d v e r t i s i n g ) ,  

b. Each package o f  110 g a l l o n s  c a p a c i t y  o r  l e s s  must be marked 

w i t h :  

O Proper s h i p p i n g  name; 

O I d e n t i f i c a t i o n  number; 
O Consignee's name and address and t h e  c o n s i g n o r ' s  name and 

address;  

O L i q u i d  hazardous m a t e r i a l s  (173.312) must have "Th is  S ide  

Up" or "Th is  End Up" o r i e n t a t i o n  markings ( F i g u r e  I V - 3 ) .  
O r i e n t a t i o n  arrows should accompany these  markings. 

6 .  P l a c a r d i n g  (49 C F R  172.504) 

Placards a r e  b r i g h t l y  c o l o r e d  warn ing dev ices,  diamond shaped, 

and measuring 10 inches  on a s i d e .  There a r e  about 20 
d i f f e r e n t  p laca rds  f rom which t o  s e l e c t  (see F i g u r e  I V - 4 ) .  The 

p l a c a r d  i s  s e l e c t e d  based on t h e  hazards p r e s e n t  and t h e  
q u a n t i t y  o f  each hazard and i s  p laced  on t h e  t r a n s p o r t  v e h i c l e  

(motor  and r a i  1 ) .  

There a r e  two t a b l e s  i n  49  C F R  172.504 t o  determine p roper  
p l a c a r d  usage (Tab le  I V - 1 ) .  A f t e r  d e t e r m i n i n g  t h e  hazard c l a s s  

of  t h e  m a t e r l a l  t h a t  i s  shipped, these t a b l e s  a r e  consu l ted  t o  
f i n d  t h e  l i s t i n g  f o r  t h e  hazard c l a s s .  
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a. Each motor  v e h i c l e  c o n t a i n i n g  any q u a n t i t y  o f  t h e  hazardous 

m a t e r i a l s  l i s t e d  i n  Table 1 o f  P a r t  172.504 (see Table Z V - 1 )  

must be p laca rded  as r e q u i r e d  i n  t h a t  t a b l e .  

b .  Each motor  v e h i c l e  c o n t a i n i n g  1000 pounds aggregate gross 

w e i g h t  o r  more o f  t h e  hazardous m a t e r i a l s  i n  Table 2 o f  P a r t  

172.504 must be p laca rded  as r e q u i r e d  i n  t h a t  t a b l e .  

c .  The mo to r  v e h i c l e ,  f r e i g h t  c o n t a i n e r ,  o r  r a i l  c a r  must be 

p laca rded  on each end and each s i d e  w i t h  t h e  t y p e  o f  
n t h e  t a b l e s .  p l a c a r d s  spec i f i ed 

d .  A f r e i g h t  c o n t a i n e r  

t w o  or more c lasses  
r e q u i  r i n g  d i f f e r e n t  

mo to r  v e h i c l e ,  o r  r a i l  c a r  c o n t a i n i n g  

o f  m a t e r i a l s  ( m u l t i p l e  hazards) 
p l a c a r d s  i n  Table 2 o f  49 CFR 172.504 

may be p laca rded  "Dangerous" i n  p l a c e  o f  t h e  separate 

p l a c a r d i n g  s p e c i f i e d .  However, whenever 5000 pounds o r  more 

o f  one c l a s s  o f  m a t e r i a l  i s  loaded a t  one l o a d i n g  f a c i l i t y ,  
t h e  p l a c a r d  s p e c i f i e d  f o r  t h a t  c l a s s  i n  Table 2 m u s t  be 

a p p l  i ed . 

e. There a r e  exemptions t o  t h e  p l a c a r d i n g  requi rements.  You 

a r e  n o t  r e q u i r e d  t o  p l a c a r d  any shipments o f :  

O E t i o l o g i c  Agents; 

* OR#-A, 6 ,  C, 0 ,  or E ;  
O L i m i t e d  q u a n t i t i e s  o f  hazardous m a t e r i a l s ,  as l o n g  as they  

a r e  p r o p e r l y  i d e n t i f i e d  on t h e  s h i p p i n g  papers. 

f .  P l a c a r d i n g  on any moto r  v e h i c l e ,  f r e i g h t  c o n t a i n e r ,  e t c . ,  i s  
p r o h i b i t e d  when t h a t  v e h i c l e  does n o t  c o n t a i n  a hazardous 
m a t e r i a l  t h a t  i s  represented by t h e  p l a c a r d  per 172.502. 
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Flammable solid [DANGEROUS WHEN WET labe only) .......................... 
Radioactive material. ............................................................. 
Radioactive material 

Uranium hexafluoride. fissile (contaAng more lhan o 7 pct u 237 . . . . . . . . . . .  

Table  IV-1. DOT tables f o r  p l a c a r d  usage 

FLAMMABLE SOLID w 
RADIOACTIVE 1 

RADIOACTIVE 1 AND CORROSIVE 6 

TABLE 1 
....... 

~ ............... ....... ___ _..___ 

Combustible Iiqutd ......................................................................... 
Flammable liquid ....................................................................................... 
Flammable wlid .................................................................................................... 
Oxdtzer ................................................................................................................. 
Organic peroxide. ............................................................................................... 

Ii the motor vehlcle rail car, or iretght container contains a matenal classed 1 , o , ' , ~ ~ ~ ~ ~ ~ ~ ~ ~ ~ ~ ~ ~ ~ ~ ~ ~ i d e  
"-A -"-A end- (descnbed) as- 

COMBUSTIBLE ' 
FLAMMABLE 
FLAMMABLE SOLID 5 

OXIDIZER Io 

ORGANIC PEROXIDE 

'See $172510(aJ 
'EXPLOSIVES B placard not requi-ed if the Ireight contamer motor vehlcle or rail car contains class A erplcswes and is 

'FLAMMABLE SOLID W placard IS required only when the DANGEROUS WHEN WET label IS specifbed In 172 101 tor a 

'Appl,es only to any quantity ot packages bearm the RADIOACTIVE YELLOW 111 label (See 8 172 403 ) 
'See $5 173 389(c) and 173 389(0) lor full loa$ shipments of radioactive materials meetlrg the definitlon of low specifc 

'CORROSIVE placard not required lor shipments 01 ICs5 than 1oW pounds gross weigh! 

placarded EXPLOSIVES A as required 

material classed as a Flammable soli0 

actrnty when transported pursuant to f 173 392(b) 

TABLE 2 

lmtating material .............................................................. j DANGEROUS ....... .................. ~ ___ 

'Applies only to a class C exploswe requued to be labeled wth an EXPLOSIVE C label 
'OXYGEN placards may be used lo $dent* Iquefied pressunzed oxygen contained in a manner so rt does not meet the 

defintton in sec 173 300 of this subchapler 
'COMBUSTIBLE placard required only when a matenal classed as a combustible lquld is transported in a packagmg having 

a rated capac 01 more than 110 gallons a cargo tank, or a tank car 
'A F L A M M k E  placard may be used on a cargo tank and a portable tank dunng transportabon by M h w a  and wale 
'Except when offered for iransponetlon by waler. a FLAMMABLE placard my be dsplsyed in place of a fLAMMABLE 

SOLID placard except when a DANGEROUS WHEN WET label IS specifled for the matenal in sec 172 101 (See table 1 this 
section ) 

'See $ 173 245(b) 01 this subchapter for auihorued exemptions 
'CHLORINE placard required only for a packagrng having a rated capacrty of more than 110 gallons me NON-FLAMMABLE 

GAS placard lor oackagings hawng a rated capaaty of 1 IO gallons or less 
'A NON-FLAMMABLE GAS placard is not required on a motor vehlcle displaym a FLAMMABLE GAS placard 
'BLASTING AGENTS OXIDIZER and DANGEROUS placards need not be displa ed II a %eight container moior vehicle or 

rail car also contains Cla5s A or Class B expbwes and IS placarded EXPLOJIVES A or EXPLOSIVES E as required 
'OExcepl tor shpments by water OXIDIZER placards need not be dispkyed if a tretght container motor vehicb or rail car 

also contains blashng agents and IS placarded BLASTING AGENT as required 
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g .  A f f i x i n g  Placards 

O Each person o f f e r i n g  a hazardous mater ia l  f o r  

t r a n s p o r t a t i o n  by highway s h a l l  provide t o  the c a r r i e r  the  

required p lacards ,  Each person o f f e r i n g  a hazardous 

mater ia l  f o r  t r a n s p o r t a t i o n  by r a i l  sha l l  a f f i x  t h e  

required placards t o  t he  r a i l  c a r  containing the  

m a t e r i a l .  

unless t h e  required placards a r e  a f f ixed .  

No c a r r i e r  may t r a n s p o r t  a hazardous mater ia l  

O Freight  conta iners  having a capac i ty  of 640 cubic f e e t  or 

more m u s t  be placarded w i t h  four  placards  i n  accordance 

w i t h  172 .504 .  There i s  t he  1000 pound exception f o r  

placarding o f  mate r i a l s  l i s t e d  i n  Table 2 of 172 .04 ,  b u t  

t h i s  appl ies  only t o  f r e i g h t  conta iners  t h a t  a r e  being 

t r anspor t ed  s o l e l y  by highway.  

O Freight  containers  w i t h  capac i ty  o f  l e s s  than 640 c u b i c  

f e e t  ( t h a t  d o  n o t  contain any rad ioac t ive  m a t e r i a l ,  which 

requi res  a Yellow 111 l a b e l )  may be placarded w i t h  one o f  
t h e  required placards o r  be labeled on both s ides  o r  b o t h  

ends with the  required l abe l s ,  as  appropr ia te .  

h .  V i s i b i l i t y  

O Placards a f f i x e d  t o  a motor vehic le  must be four i n  

number, one on each s i d e ,  and one on the f r o n t  and back of 

t h e  vehic le .  

O Placards must be r e a d i l y  v i s i b l e  from t h e  d i r e c t i o n  t h a t  

the motor vehicle  i s  heading. Placards may be placed on 

e i t h e r  t he  f ron t  o f  t h e  t r a i l e r  o r  the  f r o n t  of the  

t r a c t o r .  
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D. SPILLS AND A C C I D E N T S  DURING TRANSPORTATION 

1. I n c i d e n t  Repor t i ng  requi rements (171.15) 

a.  C a r r i e r s  a r e  r e q u i r e d  t o  r e p o r t  immediate ly  any i n c i d e n t  

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

l oad ing ,  temporary s torage,  o r  un load ing ) ,  i n  which, as a 

d i r e c t  r e s u l t  o f  hazardous m a t e r i a l s  ( i n c l u d i n g  hazardous 
wastes) : 

O A person i s  k i l l e d ;  

O A person rece ives  i n j u r i e s  r e q u i r i n g  h o s p i t a l i z a t i o n ;  

O Est imated c a r r i e r  o r  p r o p e r t y  damage exceeds $50,000; 

O F i r e ,  breakage, s p i l l a g e ,  o r  con tamina t ion  occurs 
i n v o l v i n g  r a d i o a c t i v e  m a t e r i a l s  o r  e t i o l o g i c  agents;  

O A s i t u a t i o n  r e s u l t s  ( though n o t  covered above) t h a t ,  i n  

t h e  o p i n i o n  o f  t h e  c a r r i e r ,  produces a danger t o  l i f e  a t  
t h e  i n c i d e n t  scene; 

b .  Reports s h a l l  be made by te lephone t o  t h e  DOT, N a t i o n a l  

Response Center a t  (800) 424-8802 f o r  i n c i d e n t s  i n v o l v i n g  

e t i o l o g i c  agents,  t o  t h e  Center  f o r  Oisease C o n t r o l  a t  ( 4 0 4 )  
633-531 3. 

c .  The f o l l o w i n g  i n f o r m a t i o n  s h a l l  be g i ven :  

O Name o f  r e p o r t e r ;  

O Name and address o f  c a r r i e r  represented by  r e p o r t e r ;  

O Phone number where r e p o r t e r  can be reached; 
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O Date, t i m e ,  and l o c a t i o n  o f  i n c i d e n t ;  

* E x t e n t  o f  i n j u r i e s ,  i f  any; 

O Hazard c l a s s ,  name, and q u a n t i t y  o f  m a t e r i a l s  i n v o l v e d ;  

O Type of i n c i d e n t ,  n a t u r e  o f  hazardous m a t e r i a l  involvement,  

and whether l i f e - t h r e a t e n i n g  danger e x i s t s  a t  t h e  scene. 

d. Follow--Up Reports ( 1 7 1 . 1 6 )  -- Each c a r r i e r  making a te lephone 
r e p o r t  must prov-ide a f o l l o w - u p  r e p o r t  o f  an i n c i d e n t  i n  
w r i t i n g  w i t h i n  25 days a f t e r  t h e  i n c i d e n t ,  u s i n g  DOT Form F .  

I f  t h e  i n c i d e n t  has i n v o l v e d  a hazardous waste d i scha rge ,  t h e  

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

* A copy o f  t h e  hazardous waste m a n i f e s t ;  

O An es t ima ted  q u a n t i t y  o f  waste removed f rom t h e  scene; 

O Name and address o f  t h e  f a c i l i t y  t o  which t h e  waste was 

taken; 

O The manner o f  d i s p o s i t i o n  o f  any unremoved waste. 

e .  When a r e p o r t a b l e  q u a n t i t y  o f  m a t e r i a l  has been re leased,  

d i scha rge  o f  hazardous substances r e p o r t s  s h a l l  be made by  t h e  

c a r r i e r  t o :  U.S. Coast Guard, N a t i o n a l  Response Center, (800) 
424-8802 o r  (202) 426-2675. The f o l l o w i n g  a d d i t i o n a l  

i n f o r m a t i o n  w i l l  be prov ided :  

O The name and address o f  t h e  sh ippe r ;  

O The q u a n t i t y  o f  t h e  hazardous substance. 
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REFERENCES: 

Radioactive Materials Transportation Workshop Attendee 
Workbook, prepared by U . S .  DOE. 



V .  HAZARDOUS WASTE MANAGEMENT AT ORNL - MODULE D 

Module D O u t l i n e  

COURSE OBJECTIVES: ' T o  p r o v i d e  t h e  t r a i n e e  w i t h  an o v e r a l l  understanding o f  
i n t e g r a t e d  hazardous waste management a c t i v i t i e s  a t  ORNL. 

COURSE L E N G T H :  3 hours (20  minu te  break)  

COURSE CONTENT: A .  O r i e n t a t i o n / C o n t a c t s  

1. Maps 
2.  B u i l d i n g  Loca t ions  
3. Hazardous waste and emergency c o n t a c t s  
4 .  Envi ronmenta l  P r o t e c t i o n  O f f i c e r s  

B .  Se lec ted  B i b l i o g r a p h y  

C .  Hazardous Waste Management R e s p o n s i b i l i t i e s  a t  ORNL 

D. Hazardous Waste D isposa l  Steps 

E. Hazardous Waste D e s c r i p t i o n  a t  ORNL 

1. Hazardous waste streams 
2 .  P o s s i b l e  DOT c lasses  a t  ORNL 
3 .  S p e c i a l  d i s p o s a l  problems 
4 .  L a n d f i l l s  

F .  Procedures 

6 .  On-the-Job T r a i n i n g  Areas 

H. Videotape P r e s e n t a t i o n :  

T i t l e :  The Hazardous M a t e r i a l s  C o n t r o l  Program 

Length: 1 7  minutes 
a t  ORNL, by  ORNL. 

I .  Q u i z :  Hazardous Waste Management a t  ORNL 

INSTRUCTED BY:  Person who i s  f a m i l i a r  w i t h  hazardous waste management 
o p e r a t i o n s  a t  ORNL. 

POTENTIAL PARTICIPANTS:  RCRA r e l a t e d  personnel  and hands-on hazardous 
waste personnel .  

COURSE/MATERIALS NEEDED: Overhead p r o j e c t o r  
Transparencies 
Videotape 
Videotape Recorder 
Quiz 
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Module 0 

A centralized hazardous waste management program was established at ORNL 
following the enactment of RCRA regulations by the EPA in November 1980. 
ORNL, being an already existing facility, was classified as an “interim 
status” faci?ity under RCRA regulations. Hence, ORNL obtained an EPA 
identification number and complied with interim status requirements 
described under RCRA regulations. 

Hazardous Waste Management responsibilities at ORNL are shared between 
the DEM of the E&OS Division and the Waste Operating Group (WOG) of  the 
Operations Division. In addition, the “Nuclear and Chemical; Waste 
Programs“ have overall program responsibilities. DEM is active in 
providing compliance requirements, establishing procedures for handling, 
storage, and disposal of hazardous wastes, as well as recordkeeping, 
reporting, and personnel training. Hazardous waste operational activities 

such as collection, transportation, identification/classification, 
packaging, and labeling of wastes are carried o u t  by the WOG. 

A .  ORIENTATION/CONTACTS 

I .  Haps 

Personnel working in hazardous waste management must be familiar 

with the plant buildings and regions. Employees will be provided 
with a map (ORN-DWG 7 7 - 7 6 6 0 2  R) which can be obtained from the ORNL 
Public Relations Office, 4500N, K254 (Phone 4 - 4 1 6 6 ) .  

2 .  Building Locations 

The following selected buildings at ORNL are used in hazardous 
waste operations. Building numbers and their locations must be 
very familiar t o  hazardous waste personnel. 
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7 2  

B u i l d i n s  Loca t ion  

7 5 0 7  

7 507 -W 
7 0 7 5  

7 0 6 5  

Sandia S i t e  
BG-6 

1000-w 

7 6 5 2  

7 6 5 3  

7 6 5 4  

Name o f  B u i l d i n q  

Hazardous Waste Storage B u i l d i n g  

Mixed Waste Storage Pad ( V i a l s )  
O i l /Pho tog raph ic  S o l u t i o n  Storage F a c i l i t y  

O i l  S torage Tank 
Gas Cy l i nde rs ,  Wrecker, Miscel laneous 
Asbestos Trenches 

C o n t r a c t o r ' s  L a n d f i l l  

New F a c i l i t i e s  

Hazardous Waste Storage F a c i l i t y  
Chemical Waste Storage F a c i l i t y  
Long Term Hazardous Waste Storage F a c i l i t y  

There i s  a d i r e c t o r y  a t  ORNL e n t i t l e d  ORNL B u i l d i n g  D i r e c t o r y  which 

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

area, r e s p o n s i b l e  d i v i s i o n ,  and f i e l d  eng inee r  f o r  a l l  ORNL 

b u i l d i n g s .  Maps o f  areas a r e  a l s o  i n c l u d e d .  T h i s  w i l l  be p rov ided  
t o  t h e  t r a i n e e s .  

3.  Hazardous Waste Management Personnel 

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

t r a i n e e s :  

Names Phone 

P.  S .  Rohwer, ORNL Environmental  Coord ina to r  4 - 6 6 7 0  

ORNL Hazardous M a t e r i a l s  Contact  Number 4 - 6 6 7 4  

L. C .  Lasher, OD 6 - 5 2 2 3  

K .  6 .  Edgemon, OD 4 - 1  7 7 9  

C. Y .  Horton,  OD 4-7467 

B. D .  Barkenbus, DEM 4 - 6 6 6 5  

W .  A .  Alexander,  DEM 6-51 06 
H .  M. Hubbard, DEM 6 - 6 8 2 9  
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D. M. Wal l s  

J .  B i l l i n g s l e y ,  Labor Crew 

B. W i l l i a m s ,  Labor Crew 

L. Reeves, Riggers 
J .  B o l i n k s y ,  B u r i a l  Ground 
LSS O f f i c e  
B u i l d i n g  7507 

6-7929 

4-4229 

4-4228 
4-421 8 

4-7044 
4-6606 
6-5642 

The f o l l o w i n g  emergency c o n t a c t s  a r e  l i s t e d  t o  p r o v i d e  emergency 
preparedness. 

Emergency C a l l  s 
O R N L  Medica l  D i r e c t o r  

O R N L  Guard S h i f t  Capta in  
O R N L  F i r e  S h i f t  Cap ta in  

O R N L  S a f e t y  D i  r e c t o r  

O R N L  I n d u s t r i a l  Hygiene 

P r i m e  P o l i c e  Dept. - O R N L  S e c u r i t y  Personnel 

Suppor t i ng  P o l i c e  Dept.  - Oak Ridge P o l i c e  Dept. 
Prime F i r e  Dept. - O R N L  F i r e  Dept. 

91 1 

4-7431 
4-6646 
4-5678 
4-6679 

4-61 65 

91 1 

3-91 1 
91 1 

Suppor t i ng  F i r e  Dept. - Oak Ridge F i r e  Dept. 3-91 1 
Emergency Response Team 4-6606 

Suppor t i ng  Team - Oak Ridge F i r e  Dept. 3-91 1 
H o s p i t a l  - O R N L  Medica l  Department 91 1 

Oak Ridge H o s p i t a l  3-482-2441 or 

3-482-81 88 

To become f a m i l i a r  w i t h  O R N L  emergency alarms, c a l l  4-4462. 

4 .  Envi ronmenta l  P r o t e c t i o n  O f f i c e r s  

A l i s t  o f  Envi ronmenta l  P r o t e c t i o n  O f f i c e r s  and t h e i r  phone numbers 

a r e  l i s t e d  below: 
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January 1987 

ENVlRONMENTAL PROTECTION O F F I C E R S  

D i  v i  s i o n  

Anal y t  i ca 
B i o l o g y  
Chemical 

Cherni s t  r y  

echnology 

Chemistry 
Computing & Telecommun 
Employee R e l a t i o n s  
Energy 
Eng ineer ing  
Eng i nee r i  ng Phys i c s 
Engineer ing Technology 
Env. & O c c .  S a f e t y  
Environmental  Sciences 
Finance and M a t e r i a l s  
Fuel  Recycle D i v i s i o n  
Fusion Energy 
H e a l t h  
H e a l t h  and S a f e t y  Res .  

I n f o r m a t i o n  
I & C  
La bora t o  r y  P r o t e c t  i on 
Meta l s  & Ceramics 
Operat i ons  

Physics 
P l a n t  and Equipment 
S o l i d  S t a t e  
QA & I n s p e c t i o n  

6 ,  SELECTED BIBLIOGRAPHY 

Name 

J .  H. Stewar t  
J .  A .  O t ten  
C .  E .  Lamb 
H. A .  Friedman 
6. 0. O ' K e l l e y  
L.  S. F inch  
F .  K .  Edwards 
F .  C .  Kornegay 
W .  L. Ahls 
K .  M. Wal lace 
Sharon Mashburn 
H. M. Hubbard 
R .  K .  McConathy 
6. E. P r o f f i t t  
0. E. Dunning 
E. R .  We l l s  
F .  K. Edwards 
R .  B .  Gammage 
M .  U z i e l  
L.  M. S c h i e r  
E.  M. Robinson 
H. D .  Rose 
J.  L .  Johnson 
H. R .  Gaddis (X-10) 
J .  G .  Tracy (Y-12) 
G. D .  M i l l s  
L.  E .  Stokes 
S .  P. Withrow 
J.  E .  Batey 

Bldg/MS 

4500s 125 
9207 
4500N 229 
4500N 268 
5505 375 
4500N 239 
3550 292 
2001 049 
1000 336 
6010 354 

4500s 102 
1505 035 
7018 347 
7601 305 

3550 292 
45005 109 
45005 101 
4500N 286 
3500 005 
2500 307 
4508 078 
3001 029 
9204-3 
6000 368 
2518 327 
3003 048 
2024 053 

9201 -3 

9201 -2 

Telephone 

4-4895 

4-6883 
4-7461 
4-5008 
4-531 2 
4-61 69 
4-5776 
4-9863 
4-4 592 
6-7114 
6-6829 
4-7307 
4-5520 
4-7140 
4-01 30 
4-61 69 
4-6256 
6-3986 
4-6732 
4 -6681 
4-6277 
4-4363 
6 -0224 
4-0425 
4-1 498 
4-4303 
6-6719 
4-7233 

4-1 198 o r  4-01 26 

Var ious books have been used i n  hazardous waste management a c t i v i t i e s .  
Some of  t h e  l i t e r a t u r e  i s  c i t e d  t o  p r o v i d e  background i n f o r m a t i o n .  
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O Emergency Response Guidebook, Guidebook f o r  Hazardous M a t e r i a l s  
I n c i d e n t s  ( D O T  P 5800.2). 

O A Guide t o  t h e  Safe Hand l i nq  o f  Hazarous M a t e r i a l s  Acc idents ,  STP 

825, P h i l a d e l p h i a ,  P A .  

0 

0 

Dangerous P r o p e r t i e s  o f  I n d u s t r i a l  M a t e r i a l s ,  N. I. Sax, 6 t h .  Ed., 

Van Nostrand Reinhold Co., 1984. 

The Herck Index ,  1 0 t h  E d . ,  Merck and Co., I n c . ,  Rahway, New Jersey,  

1983. 

Handbook o f  Reac t i ve  Chemical Hazards, L. B r e t h e r i c k ,  2nd Ed., 

B u t t e r w o r t h  Pub1 i shers , I n c . ,  1979. 

F i r e  P r o t e c t i o n  Guide OR Hazardous M a t e r i a l s ,  NFPA, 7 t h  Ed., 

Qu incy ,  M A ,  1978. 

Hazardous Chemical Data Sheets - Fub l i shed  by t h e  U . S .  Coast Guard, 

a v a i l a b l e  th rough  t h e  Super in tenden t  o f  Documents, U.S. Government 

P r i n t i n g  O f f i c e ,  Washington, D . C .  

The Condensed Chemical D i c t i o n a r y  - Publ ished by Van Nostrand 

Reinhold Company, 135 West 50 th  S t r e e t ,  ffew York, New York, 10020. 

-. 
Hatheson Gas Data Book - A v a i l a b l e  f r o m  t h e  Hatheson Company. 

Thorpe 's  D i c t i o n a r y  o f  A p p l i e d  Chemist ry  - Publ ished by  John H. 
Wi ley  and Sons, I n c .  

NIOSH/OSHA Guide t o  Chemical Hazards, U.S .  Department of  H e a l t h  & 

Human Serv i ces ,  C D C ,  N a t i o n a l  I n s t i t u t e  f o r  Occupat ional  Sa fe ty  and 
Hea l th ,  1978, Super in tendent  o f  Dacuments, Government P r i n t i n g  
O f f i c e ,  Washington, D . C .  20402. 
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C .  

O Prudent P rac t i ces  f o r  Handling Hazardous Chemicals i n  Laborator ies ,  

National Academy Press ,  Washington, D . C . ,  1981. 

O Prudent P rac t i ces  f o r  Disposal of Chemicals from Laboratories.  

National Academy Press ,  Washington, D . C . ,  1981. 

O Code of Federal Regulations,  T i t l e  40, Parts 190-399, 

Superintendent o f  Documents, Government P r i n t i n g  Of f i ce ,  

Washington, D . C .  20402. 

O Code of Federal Regulations,  T i t l e  49,  Par ts  100-177, 

Superintendent o f  Documents, Government P r in t ing  Of f i ce ,  

Washington, D . C .  20402. 

HAZARDOUS WASTE M A N A G E M E N T  RESPONSIBILITIES AT O R N L  

Present hazardous waste management r e s p o n s i b i l i t i e s  can be out l ined a s  

f 01 1 ows : 

1 .  Environmental and Occupational Sa fe ty  Division 

a .  Department of Environmental Management 

O has regulatory oversight  o f  a l l  hazardous waste 

a c t i v i t i e s  t o  ensure compliance w i t h  hazardous waste 

r egu la t ions  and procedures; 

O prepares required s t a t e  and f ede ra l  forms and documents; 

O conducts audi t - type inspect ions f o r  hazardous waste a c t i v i t i e s  

t o  ensure r egu la to ry  compliance; 

O implements contingency plan;  

O provides proper disposal  procedures f o r  hazardous waste 

a c t i v i t i e s ;  

O reviews waste r e l a t ed  procedures; 
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O evaluates  chemical s p i l l  i n c i d e n t s ;  

O i n t e r f a c e s  w i t h  WOG of t h e  OD; 

* coordinates  R C R A  t r a i n i n g ;  

O provides gu ide l ines  d u r i n g  chemical s p i l l s  t o  the environment; 

a u d i t s  hazardous waste program. 

2. Operations Division , 

a .  Waste Operating Group 

O supervises  P&E Labor Crew i n  c o l l e c t i o n  and t r a n s p o r t a t i o n  of 

hazardous wastes ; 

O segregates  wastes i n  accordance w i t h  EPA and DOT r egu la t ions ;  

O s e l e c t s  proper con ta ine r s ;  

* maintains hazardous waste records via a computer t r ack ing  

system; 

O l a b e l s ,  marks, and packages waste i n  compliance w i t h  f ede ra l  

and  s t a t e  r egu la t ions ;  

O provides "Request f o r  Disposal of Hazardous Mater ia ls" ,  form 
UCN-73698 t o  O R N L  personnel;  

O coordinates  shipment of hazardous wastes t o  o f f - s i t e  EPA 
approved disposal  f a c i l i t i e s ;  

O develops c r i t e r i a  f o r  new hazardous waste t reatment  and 

s to rage  f a c i l i t i e s ;  
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O rev iews d i sposa l  forms f o r  c l a s s i f i c a t i o n  o f  hazardous wastes; 

O i d e n t i f i e s  and c l a s s i f i e s  wastes acco rd ing  t o  EPA and DOT 

r e g u l a t i o n s  ; 

O operates and ma in ta ins  s to rage  areas accord ing  t o  p roper  
procedures ; 

O responds t o  chemical s p i l l s .  

b .  Chemical Operators  

O p r o v i d e  ass i s tance  t o  t h e  WOG d u r i n g  chemical s p i l l s .  

3. P l a n t  and Equipment D i v i s i o n  

a .  Labor Crew 

O prov ides  se rv i ces  t o  t h e  OD f o r  t h e  c o l l e c t i o n  o f  hazardous 

wastes f rom genera tors ;  

O t r a n s p o r t s ,  loads,  and unloads hazardous wastes d u r i n g  

r e g u l a r  pick-ups; 

O prov ides  equipment and s e r v i c e s  d u r i n g  emergencies. 

b .  Riggers 

O l oad  and unload hazardous waste drums when t h e y  a r e  p a l l e t i z e d  

and d u r i n g  o f f - s i t e  shipments. 

4 .  Envi ronmenta l  P r o t e c t i o n  O f f i c e r s  ( E P O s )  

O serve as c o n t a c t  f o r  ques t ions  about  env i ronmenta l  concerns w i t h  
t h e i r  d i v i s i o n  waste genera tors ;  
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O keep u p  t o  da te  on ORNL Environmental Protect ion Manual 

procedures. 

O a s s i s t  t h e i r  d i v i s i o n  personnel i n  hazardous ma te r i a l s  

procurement. 

ensure a l l  s torage  a reas  a r e  maintained properly and a l l  

hazardous ma te r i a l s  a r e  contained,  labe led ,  and segregated 

properly.  

O a s s i s t  d i v i s i o n  personnel f o r  disposal  of waste chemicals,  

n o t i f y  DEM f o r  a s s i s t a n c e  i n  determining the  na ture  and ex ten t  

of a s p i l l .  

O ensure a l l  conta iners  of  hazardous wastes a r e  i d e n t i f i e d  and  

labeled properly before request ing d i sposa l .  

O ORNL Environmental Protect ion Manual Procedure 7.0 descr ibes  the  

d u t i e s  o f  Environmental Protect ion Off icers  i n  d e t a i l .  

5. Other ORNL Divisions 

abide by t h e  procedures contained i n  t he  O R N L  Environmental 

Protect ion Manual; 

a r e  f a m i l i a r  w i t h  t he  disposal  p r a c t i c e s  and procedures; 

O a r e  aware o f  t he  types o f  wastes w i t h i n  t h e i r  d i v i s i o n s ;  

O provide awareness o f  heal th  and s a f e t y  implicat ions of working 

w i t h  and disposing of hazardous m a t e r i a l s .  

D. HAZARDOUS WASTE DISPOSAL STEPS 

An overview of waste handling/disposal procedure includes the  following 

s t eps  : 
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0 

0 

0 

0 

0 

0 

0 

0 

0 

0 

0 

0 

0 

Notification for waste disposal (form UCN-13698, Request for 
Disposal o f  Hazardous Waste Material); 

Notification for radiation check-up; 

Form review; 

Samp 1 i ng ; 

Anal ysi s ; 

Form UCN-13698 processing; 

Waste identification on site; 

Waste pick-up; 

On-site transport; 

Packaging/labeling; 

Storage/treatment/on-site disposal; 

Recordkeeping ; 

Off-site transport/disposal. 

1 ,  Notification for Waste Disposal 

Notification for waste disposal i s  described in detail in Procedure 
8.0 of the Environmental Protection Manual. In short, the procedure 
first requires obtaining Form UCN-13698 (see Figure V-1) from the 
WOG. This form(in triplicate) is filled out by the generator as 
complete as possible. 
chemical in the same type of container. 

Each line must be used only for the same 
The generator keeps the 
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T i l d g  

Plant E molovw No Phon. No 

ITEM 
NO. 

Chmrp./Woth Ordw No 

1 

Lout ion  of Mstmrml 

O€SCRlPTlON OF MATERIAL 

Room or Arm 

Miinwm of 
opnic Mvanta 

1 Gallon 

RAOlOACTlVEl 
NONRADIOACTIVE QUANTITY 

Nonndiortiw 

STORAGE LOCATION 

OhTE TO STORAGE RECYCLEIDISPOSAL DATE 

TOTAL WEIGHTIVOLUME 

RECYCLEIDISPOSAL SITE 

F i g .  V-1. Request f o r  disposa.1 o f  hazardous waste 

mater ia l s  form 
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blue copy and attaches the yellow copy to the waste. The last 

column: E P A  Waste No./Container No. and the section at the lower 
portion of the form is for the use of waste management personnel. 
The white copy of Form UCN-13698 is forwarded to WOG by the 
generator (the Environmental Protection Officer of the division may 
assist the generator). 

2. Notification for Radiation Check-Up 

Before the waste can be picked up, it must be checked by the 
radiation and safety su,rveyor for possible radioactive contami- 
nation. The green tag, brown tag, or  yellow tag (see Appendix C) 
is issued by the surveyor. (Health Physics procedure 2 . 5  explains 
this in detail). 

3 .  Form Review 

WOG personnel receive Form UCN-13698 from the generator and review 
it for completeness and accuracy. When there are questions in 
identification or location, the WOG staff contacts the generator to 
clarify the situation. 
on the list that are aged, unstable, shock sensitive, or potentially 
explosive, WOG is notified immediately for their removal. 

If there are extremely hazardous chemicals 

4 .  Sampling 

Sampling is done by the sampling technicians. Waste products still 
.fn labeled containers, as they were received from the manufacturer, 
are not nomally sampled. Unknown wastes, potential incompatibles, 
all PCB-liquid wastes, and oil streams (unless decided otherwise) 
are sampled and analyzed according to test methods outlined in the 
waste analysis plan prior to being picked up from the generator. 
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5. Analysis 

The ORNL Analytical Chemistry Division analyzes RCRA samples. Test 
methods followed are from Test Methods for Evaluating Solid Waste, 
Physical/Chemical Methods, EPA Office of Solid Waste and Emergency 
Response, SW-846, July 1982. Other EPA approved methods may also 
be used. 

6 .  Form UCN-13698 Processing 

Each chemical on the disposal form is classified for its RCRA 
hazardous waste characteristics (EPA Waste No.) and DOT hazard 
class (hazard information). WOG hazardous waste staff process Form 

UCN-13698 (Figure V - 1 ) .  Besides the manufacturer's label, the 
Material Safety Data Sheets, C F R ,  Titles 40 and 49 tables, and 
various reference books (see Module H) are utilized in obtaining 
information to classify wastes. 

7 .  Waste Identification On-Site 

When wastes on Form UCN-13698 are identified and classified by the 

WOG personnel, their technicians and/or supervisor makes site 
visits to waste storage locations t o  evaluate the condition and 
packaging of waste. Waste is repackaged if necessary before 
transportation. Incompatible wastes are segregated. Waste i s  
grouped for its on-site transport t o  storage, treatment, and/or 
on-site disposal. 
have a health physics surveyor's tag attached (Appendix C). 

Each waste bottle or group o f  waste bottles must 

8 .  Waste Pick-Up 

Identified and prepackaged wastes are picked-up by the P&E labor 
crew personnel under the supervision of the WOG personnel from the 
generators. Appropriate personnel protection measures must be 
taken during these operations. Minimum requirements include 
gloves, safety goggles, protective clothing, and when necessary, a 

respirator. 
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9 .  On-Si t e  Transpor t  

Waste i s  p i c k e d  up from t h e  genera to rs  and t r a n s p o r t e d  by t r u c k  by 

t h e  P&E l a b o r  crew. The t r u c k  i s  a s take  bed t r u c k  w i t h  a h y d r a u l i c  

l i f t  gate and t ie-down p o i n t s  t o  secure loaded m a t e r i a l .  The t r u c k  
c a r r i e s  equipment such as a f i r e  e x t i n g u i s h e r ,  f l a t  and drum 

d o l l i e s ,  and t ie-down equipment. I t  i s  p lacarded t o  i n d i c a t e  t h e  

hazard o f  t h e  waste i t  t r a n s p o r t s .  The t r u c k  d r i v e r  and t h e  
l a b o r e r s  a r e  t r a i n e d  i n  hazardous chemical  s a f e t y .  The WOG 

personnel ,  i n  ano the r  v e h i c l e ,  f o l l o w  t h e  t r u c k  d u r i n g  t r a n s p o r t .  
Th i s  v e h i c l e  c a r r i e s  emergency response equipment. I n  case o f  an 
a c c i d e n t  and/or a s p i l l ,  WOG personnel  respond t o  i t . Chemical 

wastes a r e  t r a n s p o r t e d  t o  t h e  s to rage  b u i l d i n g ,  7507. The l a b o r  

crew w i t h  t h e  h e l p  o f  t h e  h y d r a u l i c  l i f t  gate and d o l l i e s  unload 

t h e  m a t e r i a l s .  They s t o r e  them i n  accordance w i t h  WOG 
i n s t r u c t i o n s .  Mixed wastes, which c o n t a i n  RCRA-defined hazardous 

wastes and a r e  contaminated w i t h  r a d i o a c t i v i t y ,  a r e  taken  t o  t h e  
7507-W pad. 

10. Packaging/Label ing 

Upon a r r i v a l  a t  t h e  hazardous waste s to rage  b u i l d i n g ,  waste i n  

smal l  c o n t a i n e r s  a r e  k e p t  i n  separate groups acco rd ing  t o  t h e i r  
hazard c l a s s .  Wastes a r e  packaged i n  p roper  drums as soon as 

p o s s i b l e .  I n  genera l ,  wastes a r e  packaged as l a b  packs o r  b u l k s .  
Packaged drums a r e  marked and l a b e l e d  i n  accordance w i t h  t h e  

r e g u l a t i o n s .  The assigned ORNL c o n t a i n e r  number i s  i n s e r t e d  on 
d i s p o s a l  Form UCN-13598, in t h e  l a s t  column, under t h e  "Con ta ine r  

No." heading. The d i s p o s a l  form i s  t h e n  submi t ted f o r  e n t r y  i n t o  
t h e  computer ized hazardous waste t r a c k i n g  system. 

11. Storage/Treatment 

Wastes a t  ORNL u s u a l l y  f o l l o w  t h r e e  genera l  r o u t e s  

O F o l l o w i n g  p r o p e r  packaging, marking, and l a b e l i n g ,  wastes a r e  

g e n e r a l l y  s t o r e d  u n t l l  t h e i r  shipment t o  an EPA approved 
commercial,  o f f - s i t e  d i s p o s a l  f a c i l i t y .  
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O Some wastes are treated on-site. Mercury purification, silver 
recovery from the photographic waste solutions, and neutrali- 
zation of some acids are included in this category. 

Certain chemicals that cannot be shipped to off-site disposal 
facilities are disposed o f  by on-site disposal methods o r  stored 
for later disposal. These are: water reactives, explosives, 
shock resistant o r  peroxide forming chemicals, gas cylinders, 

radioactive-mixed wastes, and asbestos. 

12. Recordkeeping 

The information on disposal Form UCN-13698 i s  computerized. The 
Hazardous Materials Tracking System (HMTS) is an on-line informa- 
tion system managed by the WOG to maintain inventory records of 
hazardous waste. 
computer at O R N L  with System 1022 as the system screen processor. 
The container number, a description of the waste, the date placed 
in storage, and other pertinent information are entered into a 
computer file for later use. Before the shipments of waste f o r  

off-site facilities, a computer printed manifest inventory list is 
generated which identifies the contents o f  each drum/container. 
This list is attached to the man-ifest which accompanies the 
transporter t o  the TSD facility. 
maintained in fireproof file cabinets as well as being stored in 
computer files under the  supervision o f  the WOG of the OD. 

The system is processed on the DEC System-10 

Al l  manifest records are 

13 I Off -Site Disposal 

When a sufficient quantity o f  drums accumulates t o  warrant a 
shipment, a purchase order and later a manifest i s  prepared by the 
WOG for the shipment o f  wastes. The DE# oversees these shipments. 

E .  HAZARDOUS WASTE DESCRIPTION AT ORNL 

1 .  Hazardous Waste Streams 
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The O R N L  i s  i n v o l v e d  i n  many c h a l l e n g i n g  and d i v e r s e  research 

programs. I n  t h e  course o f  these programs, va r ious  q u a n t i t i e s  o f  
r a d i o a c t i v e  and n o n r a d i o a c t i v e  wastes a r e  generated.  The p ro -  
cedures o f  concern i n  t h i s  manual a r e  RCRA-defined wastes and 

rad ioac t i ve -m ixed  wastes. F i g u r e  V-2, Hazardous Waste F lowchar t ,  
i s  i n c l u d e d  t o  p r o v i d e  an overv iew of t h e  t ypes  of wastes, t h e i r  

sources, and d i s p o s a l  methods used a t  ORNL. Hazardous wastes a t  

ORNL can be b r o a d l y  segregated i n t o  b u l k  chemicals  and l a b o r a t o r y  
chemicals  i n  smal l  q u a n t i t y  b o t t l e s .  Each ca tegory  o f  waste should 
be reviewed t o  g i v e  a c l e a r  unders tand ing  t o  t h e  t r a i n e e s .  

2.  Poss ib le  DOT Classes a t  ORNL 

T r a n s p o r t a t i o n  o f  hazardous wastes must ab ide  by  DOT r u l e s ;  hence 
t h e  p r o p e r  s h i p p i n g  name and d e s c r i p t i o n  o f  waste i s  i n  accordance 

w i t h  t h e  Hazardous M a t e r i a l s  Table.  The DOT c lasses  below a r e  some 

o f  t h e  common ones used a t  O R N L .  These a r e  a l s o  separated as 

l i q u i d s  and s o l i d s .  

O Flammables; 

O Combustibles; 
O Ox id i ze rs ;  

Corros i ves ; 
- Acids 

- Bases 
O Poisons; 
O Hazardous Substance; 
O ORM-E. 

3 .  Spec ia l  d i s p o s a l  problems: 

C e r t a i n  waste streams a t  O R N L  need s p e c i a l  a t t e n t i o n .  These a r e  

d iscussed i n  d e t a i l  i n  Module F. Some o f  t h e  wastes w i t h  s p e c i a l  
hand l i ng  and d i s p o s a l  problems a r e :  
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Asbestos; 

PCBs; 

O Exp los ives /React ives ;  
O Radioact ive--mixed waste; 

O Mercury; 

* Ac ids;  
O Lead; 

O Gas c y l i n d e r .  

Photographic  waste; 

4. L a n d f i l l s  

Two l a n d f i l l s ,  Y - - 1 2  L a n d f i l l  and C o n t r a c t o r s '  L a n d f i l l  ( a t  ORNL), 

a r e  used f o r  n o n r a d i o a c t i v e  and nonhazardous wastes. Module F 

s p e c i f i e s  wastes t h a t  a r e  acceptab le  a t  these s i t e s .  

F .  PROCEDURE5 

Two ORNL manuals, N N L  Envi ronmenta l  P r o t e c t i o n  Manual and Hazardous 

#a te r ia&- -  Management and C o n t r o l  Manual-, p r o v i d e  ORNL employees w i t h  

hazardous m a t e r i a l  and waste procedures.  Tra inees shou ld  be p rov ided  
w i t h  cop ies  o f  these manuals f rom t h e  ORNL Labora tory  Records 

Department. Tables V - 1  and V - 2  a r e  Tables o f  Contents f rom these 

rnanua 1 s . 

6. ON-THE-JOB T R A I N I N G  AREAS 

O S i t e  v i s i t s  t o  ORNL hazardous waste r e l a t e d  b u i l d i n g s ;  

S i t e  v i s i t s  t o  ORNL f a c i l i t i e s  a t  Y - 1 2 ;  

O Walk - th rough o f  hazardous waste p i c k  up and t r a n s p o r t a t i o n  r o u t e  w i t h  

t h e  P&E l a b o r  crew. 
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V I .  CHEMICAL HAZARDS AND SAFETY - MODULE E 

Module E O u t l i n e  

COURSE OBJECTIVES: 

COURSE LENGTH: Two 3-hour sess ions (20  m inu te  breaks)  

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

COURSE CONTENT: A .  Overview o f  Chemistry 

B. Charac te r  o f  Chemicals 

C .  Chemical Hazards and S a f e t y  Measures 
1. F l a m n a b i l i t y  
2. Corros i v i  t y  
3. React i v i  t y  
4 .  T o x i c i t y  

D.  R a d i a t i o n  Hazards and S a f e t y  Measures 
1 .  C h a r a c t e r i s t i c s  
2. S a f e t y  Measures 

E. Gases 
1. C h a r a c t e r i s t i c s  
2. S a f e t y  i n  Working w i t h  Compressed Gas C y l i n d e r s  

F. Videotape P r e s e n t a t i o n s :  

T i t l e :  Chemsafe: I n t r o d u c t i o n  t o  Chemical Sa fe ty ,  by  

Length: 1 5  minutes 
BNA, I n c .  

T i t l e :  Chemsafe: So lven ts ,  by  BNA I n c .  
Length:  10  minutes 

T i t l e :  Chemsafe: Corros ives,  by BNA Irnc. 
Length: 12 minutes 

T i t l e :  Chemsafe: O x i d i z e r s ,  by BNA I n c .  
Length: 1 2  minutes 

T i t l e :  Chemsafe: Poisons, by BNA Inc.  
Length:  12 minutes 

T i t l e :  R a d i a t i o n ,  P r o t e c t i o n ,  and S a f e t y  a t  ORNL, by  
ORNL 

Length: 1 5  minutes 

T i t l e :  Gas C y l i n d e r s ,  by  I T S  co rp .  
Length: 10 minutes 

G. Q u i z :  Chemical Hazards 
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V I .  CHEMICAL HAZARDS AND SAFETY - MODULE E ( C o n t i n u e d )  

INSTRUCTED B Y :  Person  k n o w l e d g e a b l e  i n  c h e m i s t r y  and t h e  p r o p e r t i e s  and 
h a z a r d s  o f  c h e m i c a l s .  

POTENTIAL PARTICIPANTS: Hazardous  Waste T e c h n i c i a n s  
H a z a r d o u s  Waste S u p e r v i s o r s  
R C R A  R e l a t e d  P e r s o n n e l  

COURSE/MATERIALS NEEDED: Overhead  P r o j e c t o r  
T r a n s p a r e n c i e s  
V i  d e o t a p e  R e c o r d e r  

V i d e o t a p e  
Q u i z  
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MODULE E 

This module will provide an overview o f  chemical terms and various hazards 
involved with hazardous materials. 
chemicals and various capabilities o f  chemicals under a given set of  
conditions, this module will be a short course t o  stimulate awareness of 
hazardous materials that will be handled. 

Considering the enormous numbers of 

A .  OVERVIEW OF CHEMISTRY 

1. Definitions 

a. Chemistry: Study of  composition, structure, and properties o f  

matter and the changes that it undergoes. 

b. Matter: Anything that occupies space and has mass. 

c. Element: 
ordinary chemical methods (heat, light or electricity). 106 

elements are known at the present time. 

Substances which cannot be reduced to simpler ones by 

d. Compound: Substances which are composed o f  two or more 
chemically combined elements and can be decomposed by chemical 
changes. 

e. Physical Properties: The properties that involve a change in 
the state o f  matter, but do not produce a new substance. F o r  
example, evaporation of  carbon disulfide. The boiling point, 
freezing point, vapor pressure, density, and evaporation are 
some o f  the physical constants. 

f .  Pressure: Force applied to an area. It is expressed in units 
of pounds p e r  square inch (psi), atmosphere (atm), and absolute 
pressure. 
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1 atmosphere = 76 cm = 14.6 p s i  
P(abso1ute) = P(gauge) + 14.7 ( i n  u n i t s  o f  p s i )  

g. Temperature: Measurement o f  hotness o r  coldness measured on a 

d e f i n i t e  s c a l e .  

Fahrenhe i t  t o ( F )  = 2 to (C) + 32 

Cent igrade t o ( C )  = 5 [ t " ( F )  - 323 
5 

9 

h. Heat: Form o f  energy caused by t h e  mo t ion  o f  smal l  p a r t i c l e s  o f  
which m a t t e r  i s  composed. Heat occurs due t o :  

O Change i n  temperature;  

O Phys ica l  change o f  t h e  s t a t e  o f  m a t t e r ;  
O Change i n  t h e  chemical  i d e n t i t y  o f  a substance. 

i. Exothermic process: A process r e s u l t i n g  i n  t h e  r e l e a s e  o f  h e a t  

t o  t h e  surroundings.  

j. Endothermic process: A process r e s u l t i n g  i n  t h e  a b s o r p t i o n  o f  

hea t .  

k. Vapor p ressu re :  A pressu re  e x e r t e d  by t h e  vapor t h a t  i s  i n  
e q u i l i b r i u m  w i t h  t h e  l i q u i d  a t  a g i v e n  temperature.  It i s  a 
c h a r a c t e r i s t i c  p r o p e r t y  o f  l i q u i d s  and v a r i e s  w i t h  temperature.  

L i q u i d s  w i t h  a h i g h  vapor p ressu re  a r e  g e n e r a l l y  more hazardous. 

1. B o i l i n g  p o i n t :  The temperature o f  a l i q u i d  when i t s  vapor 
p ressu re  i s  equal  t o  t h e  atmospher ic pressure.  A t  t h i s  
temperature b o i l i n g  occurs.  

m. F lash  p o i n t :  A minimum temperature o f  t h e  l i q u i d  a t  which i t  
g i v e s  o f f  s u f f i c i e n t  vapor t o  form an i g n i t a b l e  m i x t u r e  w i t h  t h e  
a i r  ( a n  instantaneous f l a s h )  i n  t h e  vapor space above t h e  l i q u i d .  
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n. Chemical properties: Changes that alter the composition o f  a 
substance and thereby its chemical identity. For example, iron 
rusts in air, carbon disulfide burns, and forms carbon dioxide 
and sulfur dioxide. 

0. Chemical formula: An abbreviation o f  element or compound 
representing the composition of its molecules (see Figure V I - 1 ,  
Periodic Table of the Elements). 

p. Periodic table: The arrangement of  the elements on the basis o f  
their simi lari ty in property and behavior (Figure VI-1 ) . 

q. Bonds: Force holding chemical compounds together. 

r. Chemical reaction: A conversion of one chemical substance to 
another one. 

reactants -+ products 

O Synthesis Reactions; 
O Decomposition Reactions; 
* Displacement Reactions; 
* Double-Replacement Reactions; 
O Oxidation Reduction Reactian. 

s. Reducing agent: The substance that gives up electrons. It 
contains atoms which are oxidized. 

Oxidizing agent: The substance that gains the electrons, hence 
contains the atoms which are reduced. 

Combustion: A process in which two or more substances 
chemically combine, usually accompanied by the evolution o f  heat 
and light. One o f  the substances is always oxygen. Combustion 
is equivalent to burning. (In oxidation, an atom losing an 
electron can be oxygen or another substance). 
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B. CHARACTER OF CHEMICALS 

The following factors influence the rate of a chemical reaction: 

O Nature of the material (a piece o f  phosphorus ignites 
spontaneously when exposed to aSr, b u t  a strip of magnesium does 
not burn until exposed to an igniition source); 

Subdivision of the reactants (chunks o f  coal do not readily burn, 
but finely dispersed coal dust in the air can ignite 
spontaneously); 

a State of aggregation ( s ,  1, 9 ) ;  

a Concentration o f  reactants; 

O Energy to initiate reaction; 

O Temperature; 

O Catalysis. 

C. CHEMICAL HAZARDS AND SAFETY MEASUREMENTS 

O Flammability; 
O Corrosi vi ty; 
a Reactivity; 
O Toxicity. 

The National Fire Protection Association (NFPA) has a labeling system 
(704M System) which identifies hazards of health, flammahility, chemical 
reactivity, and special hazards. Numbers 1 to 4 indicate increasing 
hazards (Figure V I - 2 ) .  A radiation hazard, the letter "W'' with a 
diagonal line drawn through its center to caution against the 
application of water, the letters OXY to indicate an oxidant, and other 

special hazards are Indicated at the bottom quadrant. 
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F i g .  VI-2. Example and explanation o f  hazard r a t i n g  scheme. 
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Chemical safety measures in general involve the following concerns: 

O Recognizing chemical hazards involved at work; 

O Fitting properly for personal protective gear; 

O Using proper safety clothes, shoes, gloves; 

Knowing use o f  protective equipment correctly; 

O Being trained in safety related courses such as CPR, fire response; 

O Having labels on all chemical containers; 

Having safety signs posted in storage areas; 

Segregating chemicals according to their hazards during handling and 
storage; 

Having access to a telephone, two-way radio, or fire alarm to contact 
emergency personnel ; 

O Having access to safety equipment, safety shower, and eye wash 
fountains; 

O Being familiar with the Material Safety Data Sheets an chemicals you 
use and being trained on interpreting information from them; 

O Not eating, smoking, or drinking while working with chemicals; 

* Knowing the response measures for emergencies; 

O Being aware of slgns o f  adverse effects; and 

Reinforcing safety sign compliance. 
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1 .  Flammability 

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

F l a m a b l e  mater ia l s  a r e  among the  most common hazardous 

ma te r i a l s  i n  the  l abora to r i e s .  Flammable m a t e r i a l s ,  when mixed 

w i t h  a i r  i n  t he  flammability range, catch f i re  and/or may cause 

explosions.  Flammability depends on the  a b i l i t y  of t he  sub- 
s tance  t o  vaporize.  Vapor phase explosions can r e s u l t  from 

flammable mater ia l  i n  d u s t  form (g ra in  e l e v a t o r  d u s t )  a s  well a s  

by l iqu ids  t h a t  emit vapors (hexane, toluene,  e t h e r ,  ace tone) .  

The r a t e  of evaporation increases  w i t h  t he  increase i n  temper- 

a t u r e .  Since vapors a r e  heavier  than a i r ,  they s e t t l e  downward 

and move hundreds o f  f e e t  i n  d i s t ance .  W i t h  any spark o r  flame 

i n  i t s  path,  vapors f l a sh  back t o  t h e  l i q u i d  source.  If t h e  

l i q u i d  i s  above f i r e  po in t ,  i t  wil l  catch f i r e .  

F i res  usual ly  have t h r e e  components: 

O Fuel 

- Liquids (acetone,  a lcohol ,  e t h e r ,  hexane, gaso l ine ,  

- Sol ids  ( p l a s t i c s ,  f i b e r s ,  wood/paper, d u s t s ,  pyrophoric 

- Gases ( ace ty l ene ,  propane, carbon monoxide, hydrogen). 

kerosene) ; 

metals) ; 

Oxidizer 

- Gases (oxygen, f l u o r i n e ,  ozone, n i t r o u s  oxide) ;  

- Liqu ids  (hydrogen peroxide,  n i t r i c  a c i d ,  bromine, 

- Sol ids  (me ta l l i c  peroxides and perchlora tes ,  ammonium 

perchlor ic  a c i d ) ;  

n i t r a t e )  ; 

O Igni t ion  Source ( h e a t ,  s t a t i c  spark,  energy hot p l a t e s ,  open 

flames, p i l o t  l i g h t s ,  smoking mater ia l s ,  g r inders ,  welding 

sparks from e l e c t r i c a l  t o o l s )  



101 

Flash point is indicative of relative flammability. It is the 

lowest temperature at which a liquid releases enough vapor to 
start burning. Liquids are classified flammable and combustible 
by their flash point. The following classifications are used 
under DOT and EPA regulations: 

Flammable Liquid Combustible Liquid 
Regulation (Flash Point) (Flash Point) 

< 100°F (37.8"C) 100°F - 200°F DOT 
EPA (RCRA) < 140°F (60°C) > 140°F 

At noma1 room temperature, flammable liquids are a much greater 
fire hazard than combustible liquids. Sprays o f  a flammable 
liquid can ignite below its flash point. Some of the common 
flammable liquids and gases are included as Appendix D. 

Flash point is a function o f  the vapor pressure of the liquid 
and o f  the lower flammability limit. The fire point is obtained 
by continuing the flash point test until a temperature is 
reached at which a vapor-air mixture catches fire and burns for 

at least five seconds. 

The autoiqnition temperature is a temperature at which a 
flammable substance will self-ignite and sustain combustion. 
The flammable limits or explosiive limits is the range of the 
percentages of fue l  vapor mixed with air that are capable of 
being ignited. They are measured at atmospheric pressure and 
room temperature. When a vapor and air mixture i s  below the 
range (below the lower flammability limit), it is too lean t o  
burn. However, when vapor and air mixture i s  above the range 
(above the upper flammability limit), it i s  too rich t o  burn. 

Class B fires are flammable or combustible liquid fires. 
Extinguishers labeled "B," 'lA-E,l' llB-C,tl or t1A-8-C1i can be 
used for class B fires. These may be: 
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O Foam extinguishers; 
O Carbon dioxide extinguishers; 
O Dry chemical extinguishers; 
O Liquefied gas extinguishers (halogenated extinguishing 

systems). 

Use of water is not recommended for flammable liquids having a 
flash point below 100°F. 

b. Safety in Working with Flammables 

When working with flammables, in addition to safety measures 
indicated at Section C, the following concerns should be 
remembered : 

O Smoking and matches should not be permitted; 

O Containers o f  flammable materials should be located in 
well-ventilated rooms; 

O Fire walls should isolate large stills and pipelines; 

O Welding and cutting should be done under careful supervision; 

Gas or oil fired heating units should be eliminated or 
isolated from areas where flammable solvents are used; 

O Electrically powered heating and lighting units may a l s o  

cause fire by generating sparks from static; 
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2. 

O Incompatible chemicals, such as oxidizers, should be 
separated from flammables; 

O Personnel should be aware o f  the locations of fire 
extinguishers, fire blankets, and safety showers; 

O Glass bottles containing flammables should be opened under 
the hood ; 

Flammables should be placed in flammable liquid storage 
cabinets (NFPA-30) or in safety cans; and 

O Personnel must be aware of emergency notification system as 
well as locations o f  emergency equipment; 

Corrosivi t y  

Corrosion is a chemical process whjch converts metals and minerals 
into unwanted products (e.g., rustSng of iron) and attacks tissues. 
Their vapors can damage the respiratory tract and lungs severely. 
The common acids, bases, bromine, hydrogen peroxide are examples o f  
corrosive materials. 

The acidity or basicity is expressed by the concentration of the 

hydrogen ion. The expresslon "pH" is used as indicative o f  the 
degree of acidity/basicity. It ranges from 1 to 12. "ltl i s  acidic, 
"12" is basic, and 117't is neutral. 

a. Chemjstry o f  Acids and Bases 

Acids  are compounds that yield hydrogen ions when dissolved in 
water. 

O Inorganic. (mineral) acids - Nonflammable; 
e Organlc aclds - Can burn; 
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A d i l u t e d  a c i d :  A s o l u t i o n  of a concen t ra ted  a c i d .  

S t r e n g t h  o f  a c i d s :  Tendency o f  an a c i d  t o  i o n i z e  and y i e l d  

hyd ra ted  p ro tons  i n  s o l u t i o n .  S t rong  a c i d s  i o n i z e  comp le te l y .  

Some o f  t h e  examples f o r  s t r o n g  a c i d s  a r e  h y d r o c h l o r i c ,  
p e r c h l o r i c ,  s u l f u r i c ,  n i t r i c ,  phosphor ic ,  and a c e t i c  a c i d s .  

Acids can r e a c t  w i t h  meta ls ,  bases, m e t a l l i c  ox ides,  carbonates,  
and undergo o x i d a t i o n  - r e d u c t i o n  r e a c t i o n s .  

S u l f u r i c  a c i d  ( o i l  o f  v i t r i o l )  i s  a c o l o r l e s s ,  o i l y  l i q u i d :  

S u l f u r i c  a c i d  r e a c t i o n s  have c h a r a c t e r i s t i c s  o f :  

O Heat e v o l u t i o n  and s e l f - i g n i t i o n  o f  m a t e r i a l s ;  

a Hygroscopic hence removes w a t e r  f rom elements; 

a Exp los i ve  r e a c t i o n s  w i t h  o x i d i z i n g  agents c o n t a i n i n g  c h l o r i n e  

and oxygen ( s u l f u r i c  a c i d  i t s e l f  i s  a moderate ly  s t r o n g  

o x i d i z i n g  a g e n t ) .  

N l t r l c  a c i d  i s  a c o l o r l e s s ,  c o r r o s i v e  l i q u i d .  Fuming n i t r i c  

a c i d  i s  a p o w e r f u l  o x i d i z i n g  asent  c o n t a i n i n g  excess ive amounts 

o f  n i t r o g e n  d i o x i d e  d i s s o l v e d  i n  t h e  pu re  a c i d .  

H y d r o c h l o r i c  a c i d  ( m u r i a t i c  a c i d )  i s  a gaseous hydrogen 

c h l o r l d e .  It i s  s t r o n g  sme l l i ng ,  c o l o r l e s s ,  and fumes i n  a i r .  
I t  i s  commerc ia l ly  a v a i l a b l e  as t h e  anhydrous compressed gas. 
Hydrogen c h l o r i d e  i s  exceed ing ly  s o l u b l e  i n  water .  

P e r c h l o r i c  a c i d  i n  anhydrous form i s  uns tab le .  Do n o t  s t o r e  i t  
n e a r  a source o f  heat .  I t  i s  a s t r o n g  o x i d i z i n g  agent .  It 
forms an e x p l o s i v e  r e a c t i o n  w i t h  c e l l u l o s i c  m a t e r i a l s  and 
o rgan ic  a c i d s ,  a l c o h o l s ,  and e t h e r s .  
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H y d r o f l u o r i c  a c i d  i s  a gaseous compound. Anhydrous hydrogen 

f l u o r i d e  i s  an ex t reme ly  p o w e r f u l  a c i d .  I t  i s  a s t r o n g  
d e h y d r a t i n g  agent .  It d i s s o l v e s  i n  w a t e r  t o  fo rm h y d r o f l u o r i c  

a c i d  which i s  n o t  a s t r o n g  a c i d ,  however, i t  i s  c o r r o s i v e  and 

can d i s s o l v e  g l a s s  (use p o l y e t h y l e n e  b o t t l e s ) .  I n h a l a t i o n  o f  
i t s  vapor causes edema o f  t h e  lungs.  

A c e t i c  a c i d  i s  found i n  v inegar .  P u r i f i c a t i o n  o f  a c e t i c  a c i d  

s o l u t i o n  by f r e e z i n g  forms " g l a c i a l  a c e t i c  a c i d " .  I t  r e a c t s  
w i t h  o x i d i z i n g  agents g e n e r a t i n g  h e a t .  Besides i t s  c o r r o s i v e -  
ness, i n h a l a t i o n  o f  i t s  fumes i s  a m a j o r  hazard.  

II Bases a r e  m a t e r i a l s  t h a t  supp ly  hyd rox ide  i o n s  when d i s s o l v e d  i n  

water .  They r e a c t  w i t h  a c i d s ,  me ta l s ,  and s a l t s .  

Sodium hvd rox ide  ( l y e ,  c a u s t i c  soda) and potass ium hyd rox ide  

( c a u s t i c  potash, po tash  l y e )  a r e  s t r o n g  bases. They co r rode  
z i n c ,  l ead ,  aluminum, b u t  n o t  o t h e r  m e t a l s .  S o l i d  sodium 

h y d r o x j d e  i s  hygroscopic .  A concen t ra ted  s o l u t i a n  r e a c t s  w i t h  
l l v l n y  t l s s u e ,  d i s s o l v e s  s l l k ,  wood, and animal  t i s s u e .  They 
d i s s o l v e  exotermlca 

b.  S a f e t y  in Working w 

Have eye g lasses  

ly. Ammonia i s  a severe b r o n c h i a l  i r r i t a n  

t h  Cor ros i ves  

face  s h i e l d ,  l a b o r a t o r y  coa t ,  and g loves 

d u r i n g  t r a n s f e r  o f  c o r r o s i v e s ;  

O Use fume hood d u r i n g  t r a n s f e r  o p e r a t i o n s ;  

Keep a c i d s  and bases s e p a r a t e l y  d u r i n g  use o r  s torage;  

O F l u s h  exposed areas p r o m p t l y  w i t h  water;  

i. 

O Use s a f e t y  dev ices,  such as a c l d  b o t t l e  c a r r i e r s  (bucke ts )  
d u r i n g  t r a n s p o r t ;  
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O Dike around b u l k  s to rage  areas;  

O Use p roper  equipment f o r  t h e  j o b ,  such as pumping, s iphon ing  

procedures ; 

O Segregate c o r r o s i v e s  f rom o t h e r  chemicals;  

O Have s p i l l  c o n t r o l  p roduc ts  a v a i l a b l e ;  

Work i n  p a i r s ;  

O Never add wa te r  t o  concen t ra ted  a c i d s  (add t h e  a c i d  t o  t h e  

wate r )  ; 

Use non-breakable c o n t a i n e r s ;  

O Use a catch-pan d u r i n g  t r a n s f e r  o p e r a t i o n s .  

3. R e a c t i v i t y  

H i g h l y  r e a c t l v r ?  compounds a r e  those  t h a t  pose h i g h  r i s k  under normal 

c o n d i t i o n s  and must be handled a p p r o p r i a t e l y .  Exothermic r e a c t i o n s  
a r e  capable o f  b o i l i n g  l i q u i d s  and causing burns t o  t i s s u e s  o r  
g e n e r a t i n g  flammable gases w i t h  s u f f i c i e n t  heat  t o  i g n i t e  t h e  

gases. React lves a r e  exp los i ves ,  a i r -  and w a t e r - r e a c t i v e  compounds, 
py rophor l cs ,  o rgan ic  perox ides,  o x i d i z e r s ,  and o t h e r s .  Appendix E 
c o n t a i n s  l i s t  o f  r e a c t i v e s .  

a. Exp los i ves  (Shock-Sensi t ive Compounds) 

An e x p l o s l v e  I s  any chemlcal  compound, m i x t u r e  o r  dev i ce ,  

u s u a l l y  c o n t a i n l n g  n i t r o g e n ,  whose p r imary  purpose i s  t o  
f u n c t i o n  by t h e  Instantaneous r e l e a s e  o f  gas, heat ,  and energy. 
Depending on t h e i r  c l a s s  ( A ,  B ,  C ) ,  t h e y  may detonate ( p i c r i c  
a c i d ,  n i t r o g l y c e r i n e ,  t r i n i t r o p h e n o l )  o r  bu rn  by r a p i d  combus- 
t i o n  ( f l a s h  powder, p r o p e l l a n t s ) .  
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O Compounds are suspected of being an explosive usually have 

the prefix picric-, nitro, per-, peroxy-, or the letters azo, 

azide, fulminate, acetylide in the name; 

O Mixtures of common stable chemicals can form sensitive 
explosives (e.g., nitromethane and amines); 

O The heavy metal azides (lead, silver, mercury) are extremely 
dangerous and compare in hazard t o  mercury fulminate or 
tetracine which are friction-, heat and shock-sensitive; 

* The organic azo compounds arid alkali metal azides (sodium, 
potassium) are explosives under certain conditions; 

Inorganic compounds such as ammonium nitrate is also an 
explosive; 

A few nryanlc peroxides such as benzoyl peroxide can be 
detonated. 

h .  Peroxidi zabl e Compounds 

Many compounds react with air and moisture and change their 
composition, Heat, light, and impurities can catalyze the 
reactlons. Ethers and other compounds react with air to form 
peroxides. In some cases, crystals of  peroxide accumulate i n  
the solutlon. 
(see Module F ,  Table V I I - 1 ) .  Ethyl ether, tetrahydrofuran, 
methoxy and ethoxy compounds of  low molecular weight are all 
peroxldizahle, 
Inhlbltors Increase shelf-life, 

Shelf-llfe play a major role in these reactions 

Many compounds packaged with oxidation 

c. Pyrophorics (Air - reactives) 

There are  hlyhly reactive compounds. 
air o r  its moisture, they undergo oxidation and/or hydrolysis at 
a h l g h  rate t o  cause Ignition. Examples o f  t h e s e  compounds are: 

When pyrophorics contact 
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O Finely divided metals (calcium, titanium); 

O Metal hydrides (potassium hydride, aluminum boro hydride); 

O Partially or fully alkylated metal hydrides (diethyla 
hydride and triethylbismuth); 

O Alkylmetal derivatives (ethoxydiethyaluminum, dimethy 

chloride) ; 

urni num 

bi srnuth 

O Analogous derivatives of  nonmetals (diborane, dimethyl- 

phosphine); 

Carbonylmetals (pentacarbonyliron, octacarbonyldicobalt). 

d. Mater-Reactive Compounds 

These classes o f  compounds may react violently with water and 
burst Into flames. Some examples are: 

O Alkall and alkaline-earth metals (potassium, calcium); 

O Anhydrous metal halides (alumlnum tribromide, germanium); 

O Anhydrous metal oxldes (calcium oxide); 

O Nonmetal halides (boron tribromide, phosphorus pentachloride); 

' Nonmetal halide oxides (phosphoryl chloride, sulfuryl chloride); 

* Nonmetal oxides (acid anhydrides, trioxides). 

e. Endothermic Compounds 

These are the compounds that absorb heat during reaction, forming 
energy-rich compounds that are thermodynamically unstable. Some 
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endothermic compounds such as benzene, toluene are not unstable, 
but others such as acetylene, vinylacetylene, hydrogen cyanide, 
mercury (11) cyanide, cadmium azide, chlorine dioxide are. 
Appendix E identifies highly reactive compounds. 

f. Oxidizers 

Oxidizers are very reactive substances. They can react with 
relatively inert compounds and release oxygen during reaction. 
Hence, they f u e l  a reaction by providing a self-contained source 
o f  energy. Oxidizers do not have to contain oxygen. In 
combination with other reactives such as reducers or flammables, 
they produce explosion or fire. Organic peroxides are a special 
class o f  oxidizers. They can react explosively during a fire. 
The majority o f  peroxldes are diluted in a solvent (odorless 
mlneral spirits, toluene, xylene, silicone o i l ) .  The concentrated 
pastes or pure substances may be shock and/or heat-sensitive. 

g. Safety In Working with Reactives 

ExplC~sIves and reactive chemicals should be handled by an 
lndlvldual with training in explosives; 

Peroxides In ether should be destroyed before disposal or 
distillation; 

(I Compounds should be protected from heat, light, shock,  and 
frlction during transfer operations; 

Non-sparklng tools should be used; 

F i r e  response measures should be known by users and handlers 
o f  these chemicals; 

They should be kept In non-leaking containers. 
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4 .  T O X I C I T Y  

a .  Concept and D e f i n i t i o n s  

T o x i c i t y  i s  a measuring a c t i o n  o f  a g i v e n  amount o f  a chemical  

on a l i v i n g  species o r  systems. Severa l  elements e s s e n t i a l  t o  
l i f e  i n  low c o n c e n t r a t i o n s  (e.g. ,  z i n c ,  copper, a r s e n i c ,  e t c . )  
a r e  t o x i c  o r  l e t h a l  a t  h i g h e r  c o n c e n t r a t i o n s .  T o x i c i t y  i s  n o t  a 

p h y s i c a l  cons tan t .  I t  v a r i e s  w i t h :  

O Concen t ra t i on  o f  chemical  substance; 

O Routes o f  exposure ( i n h a l a t i o n ,  i n g e s t i o n ,  and s k i n  

a b s o r p t i o n )  ; 

O Target  organs; 

O Response o f  r e c e i v e r  t o  chemicals;  

O p a r t i c u l a r  l i v i n g  species and systems. 

Acute exposure means exposure t o  chem 

i n h a l a t i o n ,  de rma l l y ,  o r  by i n g e s t i o n  
exposure measured i n  seconds, minutes 
i n g e s t i o n ,  i t  means a s i n g l e  dose. 

c a l s  absorbed by 
w i t h  t h e  d u r a t i o n  o f  t o t a l  

o r  hours.  A s  a p p l i e d  t o  

Chronic exposure means exposures o f  l o n g  d u r a t i o n  and as a p p l i e d  

t o  dermal and i n h a l a t i o n  covers pro longed o r  repeated exposures 

w i t h  d u r a t i o n s  o f  d a y s ,  months, o r  years.  W i th  i n g e s t i o n ,  i t  

means repeated doses o f  t h e  chemical  f o r  days, months, o r  years.  

L e t h a l  Dose F i f t y  (LOso) i s  a c a l c u l a t e d  dose o f  a substance 

which i s  expected t o  cause t h e  death o f  50% o f  an e n t i r e  d e f i n e d  
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experimental animal population. 
is a calculated concentration of a substance in air, exposure to 
which for a specified length of time is expected to cause the death 
of 50% o f  an entire experimental animal population. 

Lethal Concentration Fifty ( L C s 0 )  

Threshold Limit Values, TLVs (formerly known as Maximum 
Allowable Concentrations), are the highest level of exposure to 
toxic chemicals at which no deleterious effect is noted. TLVs 
refer to air concentration of a given chemical to which an 
individual can be repeatedly exposed for 8 hours per day, 5 days 
per week. (By the American Conference of Governmental 
Industrial Hygienists - A C G I H P .  The TLVs are expressed in ppm, 
indicating parts o f  gases or vapors per million parts of air. 
The T L V s  for fumes, dust, and mists are given as milligrams per 

3 cubic meter (mg/m ) or in rnppsf meaning millions o f  particles 
per cubic foot of air. 

The substances for which TLVs have been established may be 
classified as slightly, moderately, and highly toxic. 

Permissible Exposure Level, PEL, are concentration limits that 
are found in 29 C F R  1910.1000 

In Sax, Dangerous Properties of Industrial Materials, the 
toxicity rating system is indicated under Toxic Hazard Review 
(THR) and must be consulted far toxicity information. The 
following toxicity scale ranging from 1 to 3 is indicated in 
bold print in Sax: 

1 - Low, slight toxicity 
2 - Moderate toxicity 
3 - High, severe toxicity 

The NIOSH/OSHA Pocket Guide to Chemical Hazards should also be 
consulted for Permissible Exposure Limits. 
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E P  Toxicity has been discussed earlier, using the Leachate test 
set by the E P A  to check concentration o f  metals and pesticides. 

Safety in Working with Toxics b. 

O Recognize the symptoms of poisoning and contact ORNL Health 
Division ( 4 - 7 4 3 1 ) ;  

O Read labels carefully; 

O Have as little direct contact as possible with toxic 

materials; 

Use protective gear in handling toxics; O 

O Make sure containers holding toxics are not leaking and tops 
are not loose; 

O Rinse spills on the skin with large quantities of water; 

O Be familiar w 

O Read Material 
toxic materia 

th emergency response procedures; 

Safety Data Sheets carefully before handling 

s; 

O Isolate the area i f  a spill takes place; 

O Maintain proper ventilation in storage rooms and work places. 

D .  RADIATION HAZARDS AND SAFETY MEASURES 

1. Characteristics 

Radiation is energy in the form of waves and particles. 
is emitted from the nucleus or electron shells of certain nuclides. 

A nuclide that spontaneously emits radiation from its nucleus is 

T h i s  energy 



113 

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

( n a t u r a l ,  cosmic, o r  man-made) a r e  found i n  t h e  Char t  of t h e  
Nuc l i des .  

The p r i n c i p l e  types o f  r a d i a t i o n  t h a t  come f rom t h e  nucleus a re :  

a l p h a  p a r t i c l e ,  b e t a  p a r t i c l e ,  n e u t r o n  p a r t i c l e ,  and g a m a  r a y s .  
Table VI-1 o u t l i n e s  ma jo r  types O F  r a d i a t i o n  and t h e i r  e f f e c t s .  

The p r i n c i p l e  t ypes  o f  r a d i a t i o n  t h a t  come f rom t h e  e l e c t r o n  s h e l l s  

a r e :  x- rays.  

l h e  h a l f - l i f e  i s  t h e  t i m e  r e q u i r e d  f o r  a r a d i o a c t i v e  substance t o  

l o s e  50% o f  i t s  a c t i v i t y  by  decay. Each r a d i o n u c l i d e  has a unique 
h a l f - l i f e .  

The b i o l o g i c a l  h a l f - l i f e  i s  t h e  t i m e  r e q u i r e d  f o r  t h e  body t o  

e l i m i n a t e  one-hal f  o f  an i n t e r n a l  dose o f  any substance by t h e  

r e g u l a r  process o f  e l i m i n a t i o n .  For  example, t r i t i u m  (hydrogen 3) 

has a r a d i o a c t i v e  h a l f - l i f e  o f  12*26  years and t h e  b i o l o g i c a l  

h a l f - l i f e  o f  1 2  days. Zodine-131 has a r a d i o a c t i v e  h a l f - l i f e  o f  
8.05 days and a b i o l o g i c a l  h a l f - l i f e  o f  138 days. The b i o l o g i c a l  
e f f e c t  o f  r a d i a t i o n  depends on t h e  t y p e  o f  r a d i a t i o n  and t h e  dose 
r e c e i v e d  . 

Some common r a d i o i s o t o p e s  used i n  i n d u s t r y  a r e  carbon 14, sodium 2 4 ,  

phosphorus 32, s u l p h u r  35, chromium 51, and i o d i n e  131. The organs 
a f f e c t e d  by t h e  v a r i o u s  r a d i o n u c l i d e s  vary.  F o r  example, phosphorus 

32 a f f e c t s  t h e  bone (hence bone if, a t a r g e t  organ f o r  phosphorus), 
s u l p h u r  35 t h e  t e s t e s ,  and i o d i n e  131 t h e  t h y r o i d .  Radio isotopes 

c o b a l t  60, i r i d i u m  192, and cesium 137 a r e  w i d e l y  used i n  i n d u s t r i a l  
rad iog raphy  a p p l i c a t i o n s .  

2. S a f e t y  measures 

O Keeping exposure t o  r a d i a t i o n  acl low as reasonably  ach ievab le  
( A L A R A )  ; 
Wearing t h e  p r o p e r  m o n i t o r i n g  equipment; 
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Table V l - 1 .  R a d i a t i o n  f rom t h e  nuc leus 

Name Symbo 1 P e n e t r a t i n g  Power C h a r a c t e r i s t i c s  

Alpha a Stopped by t h i n  sheet  o f  +2 charge, 

paper ( l e a s t  p e n e t r a t i n g )  dangerous i n t e r n a l l y  

Beta 

Neutron 

R 

n 

Stopped by t h i n  sheet  o f  

meta l  o r  wood (more 
p e n e t r a t i n g  t h a n  a lpha )  

Best  s h i e l d e d  by hydro- 

geneous m a t e r i a l  such 

as wa te r /pa ra f  f i n  

Gamma ray /  Y / X  Best s h i e l d e d  by dense 

x-ray m a t e r i a l  such as l ead /  
conc re te  (more p e n e t r a t i n g  

t h a n  be ta )  

-1 charge 

0 charge 

0 charge, no mass 
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O Surveying shoes, body, and hands if working at radioactive area; 

O Utilizing proper protective measures: such as clothing, gloves, 
respiratory protection, and protective shields; 

O Avoiding smoking and eating in areas with radioactive 
contamination; 

O Labeling and isolating radioactive waste and equipment; 

O Contacting radiation, surveyors for help; 

O Obeying radiation signs; 

Reporting any accidental exposure to supervisor; and 

Followlng decontamlnatlon measures promptly and properly i f  need 
arises. 

E .  Gases 

1. Characteristics 

A state o f  matter characterlzed by: 

* low density and viscosity; 

great expansion and contraction with changes in pressure ( P )  and 
temperature ( T )  : 

abillty to diffuse readily into other gases; 

O ahlllty to occupy the whole o f  any container; 

O they are compressed f o r  easier transportation, storage, and use. 
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" Gases are used widely 

- carbon dioxide (extinguisher); 

- hydrogen (welding); 

- ammonia (fertilizer); 

- nitrous oxide (anesthetic); 

- sulfur dioxide (preservative, bleach); 

- chlorine (swimming pools). 

" Units 

- psi: pounds per square inch (15); 

- psig: pounds per square inch gauge; 

- psia: pounds per square inch absolute (psig + 1 5 ) .  

" Compressed gases (DOT definition) 

- any material or mixture in a container at either 40 psia at 
21.1"C (10°F)  or 104 psia at 54.4"C (130°F) or both; 

- any liquid flammable material having a vapor pressure 

exceeding 40 psia a t  37.8"C (100°F).  

Nonliquefied gases (see Figure VI-3)  

- have low boiling points, -101.1"C (150°F); 

- do not liquefy in containers under ordinary 1 and P 
(2000-2500 psig). 
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Tare W t .  of 

t Cylinds; 
Sarial 
Nurnbsc 

i Contents 
Label 

DOT Numbur 

Rating 

5f m-7 Date Last 
T W d  

E T H A N E  

DOT Hazard 
Diamond 

J 
F i g .  V I - 3 .  Compressed gas c y l i n d e r  (2000 indicates service 

pressure  f o r  wh ich  t h e  cylinder i s  d e s i g n e d ) .  
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- Liquefy if cooled below their boiling points at extremely low 
cryogenic 1, from - 273.16 t o  -150°C ( -459.7  t o  -238°F) and 
are known as cryogenic fluids; 

- Air, argon, carbon monoxide, ethylene, fluorine, helium, 
hydrogen, nitrogen; 

- Some gases such as oxygen, helium, hydrogen are used both as 
nonliquefied and cryogenic fluids. 

O Liquefied gases 

- Have boiling polnts near atmospheric temperatures -90 t o  -4°C 
(-130 to 25°F) ;  

- Become liquids in containers at ordinary T and at P from 25 

to 2500 psig; 

- Liquefied gases solidify a t  cryogenic temperatures (carbon 
dioxide) ; 

- Chlorlne, Anhydrous Ammonia, propane, carbon dioxide, 
hydrogen chloride, sulfur dioxide, boron trichloride. 

O Hazardous properties of compressed gases 

Anesthetic; 
Corrosive; 
F 1 amma b 1 e ; 
Inert; 
T o x i c ;  
Explosive (unguided missiles, Bleve); 
Radioactive; 
Irritant . 

2. Safety in Working With Compressed Gas Cylinders 
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a. Use 

O Segregate gases according t o  their hazards; 

Maintain adequate ventilation. All gases can become 
asphyxiants by displacing the natural oxygen in the air; 

O Use appropriate regulator for the particular gas; 

O Keep approximately 30 psig or 4 5  psia in empty gas cylinders; 

O Wear appropriate eye protection; 

O Have warning labels on cylinders and storage areas; 

O Keep large number of flammable cylinders outside work areas; 

O Have automatic devices (monitors) to monitor gas concen- 
tration constantly and set off alarm if the concentration 
approaches a danger point; 

O Be knowledgable and trained in hazards associated with gases; 

O Be familiar with removal procedures for leaking gas cylinders; 

O Have special equipment ava-ilable for handling leaking gas 
cylinders and use proper Iti recommended protective gear; 

O Have special protective gear to respond t o  emergencies; 

O Be prepared t o  contact emergency personnel during f ires  and 

other emergencies; 

O Carbon dioxide and nitrogen which are inert, nonflammable, 
and do not present health hazards in low concentrations, can 
reduce oxygen content of air at high concentrations; 
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O Wear gas mask with full face piece and a canister when 
working with chlorine gas cylinders. 

b . T ran sportat i on 

O Keep cylinder valves closed tightly and installed on 
cylinders; 

O Do not lift them by the protective cap; 

O Do not drop cylinders or let them strike each other; 

O Use appropriate lifting equipment (no magnets, ropes, chains, 
etc.); 

O Do n o t  drag or slide cylinders; 

O Use suitable hand truck, fork truck, and secure the cylinder; 

O Do not transport in closed vehicles; 

O Cylinders should be chained in place during transportation; 

O Do not permit cylinders to come in contact with "live" 
electrical equipment or grounding cables. 

c. Storage 

O Signs and identifications on cylinders must be readable; 

O Full and empty cylinders must be segregated; 

O Areas must be dry, cool, and ventilated, T < 100°F; 

O No storage near flammable or combustible substances (oil, 
gasoline, waste) or near corrosive chemicals (rusting and 
valve sticking) should be allowed; 
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0 

0 

F l o o r  areas must be l e v e l ;  

No s to rage  near  sharp o b j e c t s ,  nea r  e l e v a t o r s ,  gangways, 
heavy t r a f f i c  areas, o r  heavy moving o b j e c t s  should be 
a l l owed ;  

Valve caps should be k e p t  on; 

C y l i n d e r s  should be chained i n  p l a c e  i n  u p r i g h t  p o s i t i o n ;  

A l l  f lammable compressed gases should be grounded; 

S t o r e  c y l i n d e r s  i n  covered areas t o  p r o t e c t  f r o m  extreme 

weather c o n d i t i o n s  o r  d i r e c t  s u n l i g h t ;  

Oxygen c y l i n d e r s  should n o t  be s t o r e d  near  a c e t y l e n e  o r  o t h e r  

f u e l  gases; 

Carbon monoxide should n o t  be s t o r e d  l o n g e r  t h a n  one year;  

The f o l l o w i n g  gas c y l i n d e r s  must n o t  be s t o r e d  ove r  6 months 

due t o  c o r r o s i v i t y :  

Boron t r i f l u o r i d e  

Boron t r i  c h l o r i d e  

Bromi ne c h 1 o r  i de 
C h l o r i n e  

F l u o r i n e  

Hydrogen bromide 
Hydrogen c h 1 o r i  de 

N i t r o s y l  c h l o r i d e  

Phosgene 
Su l  f u r  t e t r a f l u o r i d e  

The f o l l o w i n g  compounds should n o t  be s t o r e d  o v e r  6 months 

due t o  p o l y m e r i z a t i o n :  

1,3-Butadiene 
V i  ny 1 b romi de 
V i n y l  c h l o r i d e  
V i n y l  f l u o r i d e  



122 

O The f o l l o w i n g  gases a re  p o t e n t i a l  sources o f  exp los ion :  

Hydrogen cyanide 

Acety 1 ene 

Butane 

Ethy lene 

Hydrogen s u l f i d e  

Ethy lmethy l  e t h e r  

O The f o l l o w i n g  gases a re  h i g h l y  t o x i c :  

Ars ine  

Phosgene 
Phosphine 
Ch lo r ine  

Cyanogen 
F 1 u o r i  ne 
Doborane 

Hydrogen s u l f i d e  
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VII. HAZARDOUS WASTE OPERATIONAL T R A I N I N G  - MODUIE  F 

Module F O u t l i n e  

COURSE OBJECTIVES: To teach  packaging, t r a n s p o r t a t i o n ,  and s to rage  
p r a c t i c e s  a t  ORNL. 

COURSE LENGTH: Two 3-hour sess ion (20 m inu te  breaks)  

COURSE CONTENT: A. 
B. 

C .  
D. 
E .  

b .  
G. 

H. 
I .  

R e s p o n s i b i l i t i e s  o f  Hazardous Waste Handlers 
Packaging 
1. Con ta ine r  Management 
2. Lab Packs 
3. Bu lks  
4. Log Books/ Inspect ions 
Labels  
I n c o m p a t i b i l i t y  
Storage P r a c t i c e s  for .  Hazardous M a t e r i a l s  
1. Drum Storage 
2. Hazard Classes i n  Storage 
T r a n s p o r t a t i o n  P r a c t  I c e s  
D i  sposal  P r a c t i c e s  
1. D isposa l  Categor ies 
2. Spec ia l  Problems 
On-the-Job T r a i n i n g  Areas 
Videotape P r e s e n t a t i o n s :  
T i t l e :  Hand l i ng  Hazardous Chemicals, by BNA I n c .  
Length: 20 minutes 

l i t l e :  A Hazardous M a t e r i a l s  I n c i d e n t ,  by 
t h e  HAZMAT Resource, I n c .  

Length:  1 5  minutes 
J .  Q u i z :  Hazardous Waste Operat ions 

INSTRUClLD BY: Person who has e x p e r t i s e  i n  ORNL waste o p e r a t i o n s  and 
r e g u l a t i o n s .  

POTENTIAL P A R I I C I P A N T S :  Hazardous Waste Technic ians 
Hazardous Waste Superv i so rs  
Chemical Operators  

COURSE/MATERI ALS NEEDED: Overhead p r o j e c t o r  
Transparencies 
Q u i z  
Videotape 
Videotape Recorder 
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MODULE F 

Hazardous waste personnel involved in operational aspects of hazardous 
wastes must have thorough knowledge of ORNL waste management procedures, 
waste streams, and the disposal practices associated with them. Responsi- 
bilities of  operational personnel and hands-on work involved will be 

clearly defined t o  the trainees. On-the-job training, which is identified 
at the end o f  the module, and the documentation of  forms are an integral 
part of this training. 

DOT packaging, transportation, storage, and disposal will be studied in 
detail in this module. 

A .  RESPONSIBILITIES OF HAZARDOUS WASTE HANDLERS 

Hazardous waste handling responsibility areas can be outlined as 
f 01 1 ows : 

O Familiarity with environmental regulations; 
O Compliance with training; 
O Interfacing with other ORNL departments and divisions; 
O Identification/classification of hazardous wastes; 
O Familiarity with sampling procedures; 
O Knowledge o f  chemi ca 1 hazards/segrega t ion; 
O Knowledge of waste handling procedures; 
O Responding t o  chemical spills; 
O Use of proper protective equipment; 
O Requirements for hazardous waste shipments; 

- Shipping papers (manifest) 
- Container selection 
- Proper shipping name 
- Packaging 
- Harking 
- Labels 
- Placards 

O On-site transportation requirements; 

127 
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O Storage requi rements;  

O Disposal  p r a c t i c e s ;  
I n s p e c t i o n s ;  

O Recordkeeping. 

The DEM o f  €&OS D i v i s i o n ,  WOG o f  O D ,  and t h e  l a b o r  crew o f  P&E p r o v i d e  

t h e i r  s e r v i c e s  t o  meet these r e s p o n s i b i l i t i e s .  

B .  PACKAGING 

Hazardous waste packaging requi rements can be o u t l i n e d  as f o l l o w s :  

Conta iner :  DOT Drum (open t o p ,  bung t o p )  4 9  C F R  178 

Markings: 49 C F R  172, Subpart  D ( c o n t a i n e r s  o f  110 g a l .  o r  l e s s )  

- DOT Sh ipp ing  Name 

- DOT ID-Number (UN) 

- O R N L  Conta ine r  Number (ORNL-#) 
- "Th is  End Up" s i g n  

Labe l i ng :  49 C F R ,  Subpart  E 

- EPA Hazardous Waste l a b e l  

- On two s ides  and t o p  o f  drum 

- DOT Hazard c l a s s  l a b e l  

P laca rd ing :  4 9  C F R  172,  Subpart  E 
- 4 9  C F R  172.504, Table 1 ( f o r  any q u a n t i t y )  

- 4 9  C F R  1 7 2 . 5 0 4 ,  Table 2 (1000 l b s .  aggregate gross 
we igh t  o r  more) 

- On each end and on each s i d e  o f  v e h i c l e  

1.  Con ta ine r  Management 

The 49  C F R  178 p rov ides  c o n s t r u c t i o n  and performance s p e c i f i c a t i o n s  
f o r  a l l  s h i p p i n g  c o n t a i n e r s .  P a r t  179 p rov ides  s i m i l a r  i n f o r m a t i o n  
f o r  t ank  c a r s .  Hazardous wastes a r e  packaged i n  D O 1  s p e c i f i c a t i o n  
drums. 
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2. 

The symbol DOT 17H-12-55-50 on a d r u m  i n d i c a t e s  t h e  following: 

17H DOT Spec i f i ca t ion  Number 

1 2  12 Gauge Metal 

55 Rated Capacity i n  Gallons 

50 Year of  Manufacture 

The following s e l e c t e d  DOT drums a r e  used i n  ORNL hazardous waste 

management a c t i v i t i e s :  

Name DOT Code ORNL Number 

Bung poly-lined 55 g a l .  drum DOT 37M 02-089-5885 

(Y-12) 
Bung 55 g a l .  drum DOT 17E 02-089-6350 

Open top ,  poly-lined 

55 g a l .  drum DOT 6D 02 -089 -6400 

Open top 30 g a l .  d rum DOT 17H 02-089 -6330 

Open top 55 g a l .  d r u m  DOT 1 7 H  02 -089 -6400 
Bucket 5 g a l .  DOT 37A-80 02-089-6205 

Open top 55 ,  g a l .  salvage drum ( t o  overpack leaking drums) 

Figure VTI-1 i l l u s t r a t e s  t h e  most commonly used drums i n  O R N L  

ope ra t ions .  The c o r r e c t  i n s t a l l a t i o n  o f  the locking r i n g  f o r  
securing t h e  drum l i d  t o  the drum i s  shown i n  f i g u r e  VII-2. 

Lab Packs 

Lab packs a r e  prepared (see Figure VIE-3) by placing chemical 

wastes,  s t i l l  i n  o r i g i n a l  con ta ine r s ,  i n t o  t h e  s h i p p i n g  

container/drurn. Original  con ta ine r s  must have a bedding o f  
absorbent a l l  around them t o  prevent breakage and must not touch 

each o the r .  

Waste chemicals f o r  l ab  packaging a r e  e i t h e r  packed by t h e  WOG 

personnel o r  segregated and placed on metal shelves f o r  packaging 

by an ou t s ide  c o n t r a c t o r .  
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TYPICAL DOT OPEN HEAD mUMS 
DOT-17C OR WT 1 7 H  

BOLT RIM6 
12 G A U 6 f  

5 / 8  INCH B O L T  

TOP H U D  

5 5  GALLON 

S P E C I F I C A T I O M  17E. STEEL D R U M .  SINGLE T R I P  CONTAIMER 

cnml  113P’ TOP HEAD 

MML mnow 

F i g .  V I I - 1 .  Examples o f  Si)T sDecification drum 
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Correct placement o f  jam n u t  

Improper placement of jam nut  

F i a .  VII-2. Lockinc, .  r i n g  installation 





133 

The f o l l o w i n g  s teps a r e  recommended i n  t h e  p r e p a r a t i o n  o f  l a b  packs: 

a.  

b.  
C. 

d .  

e. 

f .  

9.  
h.  
i. 

Acqu i re  an open t o p ,  55 g a l .  DO7 marked drum ( D O T  17H). 

Assign ORNL c o n t a i n e r  number (DRNL-#) on t o p  o f  t h e  drum. 
Mark DOT p r o p e r  s h i p p i n g  name on t o p  (e.g. ,  f lammable l i q u i d ,  

n.0.s.)  o f  t h e  drum. 
Mark DOT ID number (UN Number) on t o p  o f  t h e  drum. 

A f f i x  completed y e l l o w  'Hazardous klaste" l a b e l  on t h e  s i d e  o f  
drum. 
A f f i x  hazard c l a s s  l a b e l  on t o p  and two s ides  o f  drum. 

S t i c k  "Th is  End Up" s i g n  on t h e  s i d e  o f  drum. 
W r i t e  "Lab pack" on t o p  of drum. 

Use abso rb ing  m a t e r i a l  a t  t h e  bot tom and t o p  of drum and i n  
between b o t t l e s .  

The f o l l o w i n g  t i p s  a r e  necessary t o  remember i n  t h e  p r e p a r a t i o n  o f  

l a b  packs: 

a .  

b .  

C. 

d. 

e. 

f .  

h. 
i. 

Chemicals must have same DOT hazard c l a s s .  

Chemicals must be sealed.  

Chemicals may be i n  t h e i r  o r i g i n a l  packaging or i n  a p r o p e r  

con t a  i n e r  . 
Chemicals must be p laced  i n  an u p r i g h t  p o s i t i o n ,  i n  l a y e r s  wi th  
space between i n d i v i d u a l  chemicals .  
U5e v e r m i c u l i t e  f o r  packaging s o l i d  chemicals and c l a y  

absorbent  f o r  packaging l i q u i d  chemicals .  
There must be enough absorbent  8s a bot tom l a y e r  (app rox ima te l y  

3 i n . )  and between t h e  b o t t l e s  t o  absorb chemicals  i n  case of  
breakage. 

D isposa l  Form UCN-13698 must be marked w i t h  t h e  c o n t a i n e r  
number as soon as a chemical  i s  p laced  i n  a c e r t a i n  drum, 
Do not p l a c e  a c o n t a i n e r  l a r g e r  t h a n  5 g a l .  i n  a l a b  pack. 
E n t e r  t h e  ass igned ORNL c o n t a i n e r  number i n  t h e  "drum log book" 
(See Appendix F). 
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3 .  

The DOT Hazardous M a t e r i a l s  Table ( 4 9  C F R  172.101) i s  t h e  source 

used i n  a s s i g n i n g  a p roper  s h i p p i n g  name. 
s h i p p i n g  names u s u a l l y  d e f i n e  ORNL hazardous waste. 

One o f  t h e  f o l l o w i n g  

O Flammable L i q u i d ,  n.0.s. ;  

O Flammable S o l i d ,  n.0 . s . ;  

O C o r r o s i v e  L i q u i d ,  n.0.s. ;  

O C o r r o s i v e  S o l i d ,  n.0.s.; 

O Poison B, L i q u i d ,  n.0.s.;  
O Poison B S o l i d ,  n.0.s.;  

O Hazardous Substance, L i q u i d ,  n.0 . s . ;  

O Hazardous Substance, S o l i d ,  n.0.s. ;  
O O x i d i z i n g  M a t e r i a l ,  L i q u i d ,  n . 0 . s . ;  

O O x i d i z i n g  M a t e r i a l ,  S o l i d ,  n . 0 . s .  

Bulks 

Large volume wastes a r e  pumped o r  poured i n t o  s h i p p i n g  c o n t a i n e r s /  

drums f o r  s to rage  and l a t e r  d i s p o s a l .  Extreme c a u t i o n  should be 
used d u r i n g  t r a n s f e r  o p e r a t i o n s  o f  drums. 
genera l  i n v o l v e s  t h e  f o l l o w i n g :  

Bu lk  packaging i n  

a.  

b. 

C .  

d .  
e. 

f .  

9 -  
h.  

Ob ta in  open t o p  o r  bung t o p  DOT marked drum. 

Ass ign ORNL c o n t a i n e r  number (ORNL-#) on t o p  o f  drum. 

Mark D O 1  p roper  s h i p p i n g  name on t o p  o f  drum. 
Mark DOT I D  number (UN number) on t o p  o f  drum. 
A f f i x  y e l l o w  "Hazardous Waste" l a b e l  (completed) on t h e  s i d e  o f  
drum. 
A f f i x  hazard c l a s s  l a b e l  on t o p  and s ides  (e.g. ,  f lammable) o f  
drum. 
S t i c k  "Th is  End Up" s i g n  on t h e  s i d e  o f  drum. 
W r i t e  "Bu lk "  on t o p  o f  drum. 
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Bulk packaging should include the following tips: 
a. Hazardous wastes that can safely be poured or pumped. 
b. Hazardous waste containers larger than 5 gal. size. 
c .  Mix only same chemicals from same operations. 
d. Enter assigned ORNL container number in “drum log book“. 

e .  Place corrosives in a poly-lined drum. 
f .  PCB concentrations and the date that PCB item(s) arrives into 

storage are listed on the disposal Form UCN-13698 and on the 
top o f  the drum. 

log book” (See  Appendix F )  . 

and side of  drums containing PCBs.  

g. Enter assigned PCB container number in “drum log book” and “PCB 

h. Place yellow PCB label on the side and ORM-E label on the t o p  

The following are some o f  the shipping names assigned to bulk 

chemicals: 

O Corrosive Liquid, n.0.s.; 

O Corrosive Solid, n.0.s.; 
O Oxidizing material, solid, n.0.s.; 

O Oxidizing material, liquid, R.o.s.; 
O Flammable Liquid, n.0.s.; 
O flammable solid, n.0.s.; 

O Poison B ,  L i q u i d ,  n.o.5.; 
O Poison B, Solid, n.o.5.; 
O Hazardous Substance, Liquid, n.0.s.; 
O Hazardous Substance, Solids, n . 0 . s . ;  
O Polychlorinated Biphenyls, oil, #ppm; 

O Polychlorinated Biphenyls, (solids: capacitors, ballasts, 

Combustible Liquid, n . 0 . s . ;  

soil, clothes). 

4 .  Log Book/Inspection 

Operating personnel o f  the WDG must keep information on packed 
chemicals in the storage building. Information on all packed 
chemlcals are entered into the drum log book and PCB log book. 
Copies o f  these log books are included as Appendix F .  Another 
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important function is inspection o f  the hazardous waste storage 
areas. The WOG conducts periodic inspections o f  storage building 
7507 for structural deterioration, discharges, and equipment 
malfunction. Forms used and kept as documents are included as 
Appendix G. In addition to these inspections, the DEM staff also 
makes periodic audit-type inspections. 

C. LABELS 

Proper labels to be used on a drum will be identified on the Request 
for Disposal o f  Hazardous Waste Materials form UCN-13698. This 
information obtained from column four of the DOT Hazardous Materials 
Table (Appendix 8) will be included under the "Hazard Information" 
heading o f  the f o rm UCN-13698. The proper DOT label and EPA hazardous 
waste label (see Figure IV-1 and 1V-2 ) will be affixed on the drums. 

D. INCOMPATl8ILlTY 

Special care must be exercised in handling hazardous wastes that are 
incompatible. Adverse human health and environmental impacts can occur 
with the mixing of certain waste materials. Injury may result from 
effects such as: 

O heat or pressure; 
O fire or explosion; 
O violent reaction; 
O toxic dusts, mists, fumes or gases; 
O flammable fumes or gases. 

Appendix V of 40 C F R  264,  categorizes incompatible groups o f  chemicals 
and the harmful consequences o f  mixing materials from one group with 
materials in another group. These groups are: 

Group l-A Group 1-8 

Acetylene Sludge 
Alkaline caustic liquids 

Acid sludge 
Acid and water 
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Group l-A Group 1-B 

Alkaline cleaner Battery acid 
Alkaline corrosive liquids Chemical cleaners 
Alkaline corrosive battery fluid 
Caustic wastewater Etching acid liquid o r  solvent 
Lime studge and other corrosive 

Electrolyte acid 

Pickling liquor and other 
alkalies 

Lime wastewater 
Lime and water 
Spent caustic 

corrosive acids 
Spent acid 
Spent mixed acid 
Spent sulfuric acid 

Potential consequences: Heat generatisn; violent reaction. 

Group 2 - A  Group 2-8 

A1 umi nurn 
Beryllium 1-43 
Calcium 
Li thi urn 
Magnes i urn 
Potassium 
Sod i um 
Zinc powder 
Other reactive metals and metal hydrides 

Any waste in Group l-A o r  

Potential consequences: Fire or explosion; generation of flammable 
hydrogen gas. 

Group 3-A 

Alcohols 
Water 

Group 3-B 

Any concentrated waste i n  Group 
1-A or 1-6 
Ca 1 c i urn 
Li thi urn 
Heta 1 hydrides 
Potassi urn 

CH3Si C 1  

so 2 2  c1  ,S0Cl2. PC12, 

3 
Other water reactive waste 

Potential consequences: Fire; explosion or heat generation; generation 
o f  flammable or toxic gases. 
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Group 4-8  

Alcoho ls  

A 1  de h yde s 
Halogenated hydrocarbons 

N i t r a t e d  hydrocarbons 
Unsaturated hydrocarbons 
O the r  r e a c t i v e  o rgan ic  compounds 

and s o l v e n t s  

Concentrated Group 1 - A  o r  1-B 

wastes 
Group 2-A wastes 

P o t e n t i a l  consequences: F i r e ;  exp los ion ;  o r  v i o l e n t  r e a c t i o n .  

Group 5 - A  Group 5-8 

Spent cyanide and s u l f i d e  Group 1 - B  wastes 

s o l u t i o n s  

P o t e n t i a l  consequences: 

Group 6-A 

Ch lo ra tes  

C h l o r i n e  
C h l o r i t e s  

Chromic a c i d  
H y p o c h l o r i t e s  

N i  t r a t e s  
N i t r i c  ac id ,  fuming 
Perc h l  o r a t e s  

Permanganates 
Peroxides 
Other  s t r o n g  o x i d i z e r s  

P o t e n t i a l  consequences 

Generat ion o f  t o x i c  hydrogen cyanide or 
hydrogen s u l f i d e  gas. 

Group 6-8 

A c e t i c  a c i d  and o t h e r  o rgan ic  a c i d s  
Concentrated m i n e r a l  a c i d s  
Group 2-A wastes 
Group 4-A wastes 
Other  flammable and combust ib le  

wastes 

F i r e ;  exp los ion ;  o r  v i o l e n t  r e a c t i o n .  
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The hazardous waste c o m p a t i b i l i t y  c h a r t ,  F i g u r e  VII-4 ,  i s  i n c l u d e d  t o  

p r o v i d e  guidance. A p a r t i a l  l i s t  o f  i n c o m p a t i b l e  chemicals a r e  

i n c l u d e d  as Appendix H. 

To ensure t h a t  i ncompa t ib les  a r e  separated i n  s torage,  seg rega t ion  must 

be implemented a t  t h e  source where i t  i s  p icked  up, d u r i n g  t r a n s p o r t a -  

t i o n ,  and l a t e r  d u r i n g  packaging and l a b e l i n g .  In a d d i t i o n  t o  separa- 
t i o n  o f  waste m a t e r i a l s  by  i n c o m p a t i b i l i t y ,  packaging m a t e r i a l s  and/or 

t h e  l i n i n g  o f  c o n t a i n e r s  mu5t a l s o  be compa t ib le  w i t h  con ten ts .  

p r e v e n t  c o n t a c t  w i t h  res idues  o f  i n c o m p a t i b l e  m a t e r i a l s ,  o n l y  unused 

c o n t a i n e r s  w i l l  be used f o r  packaging. 

lo 

E .  STORAGE P R A C l I C E S  FOR HAZARDOUS M A T E R I A L S  

Safe chemical  s to rage  i r  ve ry  impor tan t .  The main o b j e c t i v e  i n  s to rage  

i s  t h e  w i s e s t  use o f  space t o  separate i n c o m p a t i b l e  chemicals f rom each 

o t h e r .  Environmental  P r o t e c t i o n  Manual Procedure 12.0 p r o v i d e s  ORNL 
personnel  w i t h  s to rage  p r a c t i c e s .  Storage o f  a l l  hazardous m a t e r i a l s  

a r e  o f  concern a t  ORML. The f o l l o w i n g  a r e  examples: 

Chemicals on l a b o r a t o r y  shelves f o r  USP o r  reuse; 

O Hazardous wastes w a i t i n g  p ickup;  
O Hazardous chemicals i n  l a r g e  c o n t a i n e r s  f o r  use (e.g. ,  t a n k s ) ;  

O New chemicals i n  chemical  s to res ;  
O HaTardous wastes i n  s to rage  w a i t i n g  t o  be t r a n s p o r t e d  t o  an o f f - s i t e  

O H a ~ a r d o u s  wastes s t o r e d  f o r  o n - s i t e  d i s p o r a l ;  

O Hazardous and rad ioac t i ve -m ixed  wastes i n  s to rage  t h a t  cannot be 

commercial f a c i l i t y ;  

d isposed. 

I t  i s  i m p o r t a n t  t h a t  these chemicals a r e  s t o r e d  i n  accordance w i t h  

s p e c i f i e d  s to rage  r u l e s  and r e g u l a t i o n s  ( f e d e r a l ,  s t a t e ,  l o c a l ,  N F P A ,  

and OSHA). I n v e n t o r i e s  o f  s t o r e d  chemicals should be as low as 
p o s s i b l e .  Though waste m i n i m i z a t i o n  i s  p r e s e n t l y  a v o l u n t a r y  EPA 

r e g u l a t i o n ,  ORNL has a w r i t t e n  Waste M i n i r n i i a t i o n  Program. Some o f  t h e  
f o l l o w i n g  s teps a r e  u t i l i z e d  t o  a s s i s t  i n  t h e  program. 
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O E s t a b l i s h i n g  pu rchas ing  c o n t r o l  program; 

O Resource and Recovery Program; 
O " Q u a n t i t y  L i m i t a t i o n s "  ( j u s t i f i c a t i o n s  f o r  l a r g e  reques ts ) ;  

O Shar ing  reagents by  users;  
O Donat ing unused chemicals t o  h i g h  schools  and o t h e r  i n s t i t u t i o n s .  

The f o l l o w i n g  concerns should be i n c l u d e d  i n  s to rage  p r a c t i c e s .  

O Having M a t e r i a l  S a f e t y  Data Sheets (MSDS) f o r  hazardous m a t e r i a l s ;  

l r a c k i n g  N S h e l f - L i f e " ;  
O L i m i t i n g  Storage T i m e ;  
O Keeping i n v e n t o r y  l i s t s  f o r  s t o r e d  chemicals (name, q u a n t i t y ,  

O Using p r o p e r  i d e n t i f i c a t i o n  procedures (DOT c o n t a i n e r s ,  markings, 

O Using p r o p e r  eng inee r ing  methods f o r  s to rage  o f  c o n t a i n e r s  and s to rage  

l o c a t i o n ) ;  

l a b e l i n g ) ;  

areas : 

- Dikes 

- Sumps 

- Weather p r o t e c t i o n  

O S t o r i n g  by hazard c l a s s  and c o m p a t i b i l i t y  and n o t  by  ALPHABETIZING!; 
O App ly ing  NFPA minimum-distance r u l e s  and p r o p e r  a i s l e  space r u l e s  f o r  

O Having p r o p e r  f i r e  p r o t e c t i o n  equipment (a larms,  f i r e  r a t e d  w a l l s ,  

O Taking p r o p e r  s a f e t y  measures 

drums ; 

f i r e  s p r i n k l e r s ,  non-spark ing t o o l s ,  e x t i n g u i s h e r s ) ;  

- Good housekeeping 

- Eye f o u n t a i n s  
- S a f e t y  showers 
- V e n t i l a t i o n  fans 

- Hoods 
- Emergency alarms 
- Emergency c o n t a c t  numbers (phone, r a d i o  o p e r a t o r )  
- Room temperature 
- Warning s igns  

- Warning l a b e l s  
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O Having s e l f - c o n t a i n e d  b r e a t h i n g  apparatus and an a c c e s s i b l e  l i f e l i n e ;  

O Having a Contingency Plan f o r  a c c i d e n t a l  d ischarges;  
O Having a s p i l l  c leanup m a t e r i a l  a v a i l a b  e near  s to rage  area; 

O Conduct ing m o n i t o r i n g ,  i n s p e c t i o n s ,  and a u d i t s ;  
' T r a i n i n g  personnel  i n  s torage,  d i s p o s a l  and emergency p r a c t i c e s  

and i n  accompanied hazards.  

1 .  Drum Storage 

The f o l l o w i n g  p r a c t i c e s  should be adopted f o r  drum s to rage :  

O Waste i d e n t i f i c a t i o n  ( D O T  packaging, l i s t  o f  c o n t e n t s ) ;  

O Proper segregat ion;  

O Shed r o o f  o r  p l a s t i c  cove r  must be p rov ided  a g a i n s t  r a i n  

( r u s t i n g ) ;  
O Weathe r - res i s tan t  markings and l a b e l s ;  

O P a l l e t s  f o r  drums which a r e  l e f t  o u t s i d e ;  

O V o l a t i l e  l i q u i d s  should be s t o r e d  i n  l i g h t  c o l o r e d  drums t o  

O "Head space" should be l e f t  i n  t h e  c o n t a i n e r  (app rox ima te l y  10% 

O M a t e r i a l s  t h a t  may f r e e z e  o r  expand should be k e p t  i n s i d e  

r e f l e c t  sun ' s  r a d i a t i o n  ( i f  s t o r e d  o u t s i d e ) ;  

a i r  space) t o  p reven t  expans ion /con t rac t i on ;  

t o  p reven t  drum sea l  f a i l u r e ;  

pe rox ides )  must have s p e c i a l  a t t e n t i o n .  

O T i m e  and tempera tu re -sens i t i ve  chemicals (e.g. ,  e t h e r s ,  

2.  Hazard Classes i n  Storage 

The N a t i o n a l  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  (NFPA)  l a b e l  which w i l l  be 
s t u d i e d  i n  Module E prov ides  us w i t h  t h e  r a t i n g  scheme p e r t a i n i n g  

t o  t h e  use and s to rage  o f  chemicals.  

The f o u r  bas i c  hazard c lasses  f o r  s torage a r e :  

O Flammables; 
O Toxics/Poisons; 
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O Corrosives; 

Reactives. 

The storage guidelines for these four classes will be outlined. 

Flamnable Solvents 

a. Storage areas should be cool and dry (between 55-80°F.). 

b. Metal l'Flammable Liquid" cabinets and "safety cans" should be 
used for storage. 

c. Air exhausts should be near the floor since solvent vapors 

are heavier than air. 

d. No smoking should be allowed .in areas where flammables are 
used or stored. 

e. Storage areas should have smoke and heat detection devices 

and a fire alarm system. 

f. Portable fire extinguishers should be kept outside the 
storage room and near the entrance. 

g. Special foam o r  halon extinguishing systems are recommended, 
where possible; if not available, an overhead sprinkling 
system is recommended. 

h .  Catch pans under containers can help to reduce the area 
spills that might occur. 

i. Floor drains, unless connected t o  special sewer systems, 
should not be present. 

j. Bulk solvent tanks should be parked so that their ends face 
vacant areas, such as fields or empty lots. 
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k .  Flammable solvents should be isolated from: 

O Oxidizers; 
O Chemicals capable of spontaneous heating; 
O Explosives; 
O Air and water reactives; 
O Compressed gases and cryogenic liquids. 

1. Solvent storage rooms inside a building should always be on 
the ground level. 

m. Explosion safe or explosion proof refrigerators should be 
used. 

n. Storage shelves should have a raised lip to prevent spread of 
the liquid. 

Corrosives 

a. Storage areas should be cool, dry, well-ventilated, and away 

from direct sunlight (60-80°F). 

b. Area should be constructed of  non-corroding materials or 
metals covered with fume-resistant paint. 

c. Corrosive liquids should be is0 
O Toxic chemicals; 
O Other reactive corrosive liqu 
O Other reactive chemicals; 
O Flammable liquids; 

ated from: 

ds; 

O Compressed gases and cryogenics. 
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d.  Wherever p o s s i b l e ,  c o r r o s i v e  l i q u i d s  should be s t o r e d  i n  

t h e i r  o r i g i n a l  s h i p p i n g  c o n t a i n e r .  

e .  Glass c o n t a i n e r s  should be t r a n s p o r t e d  i n  p r o t e c t i v e  c a r r i e r s .  

f .  An a c i d  r e s i s t a n t  o r  chemical  r e s i s t a n t  s u i t  and chemical  

r e s i s t a n t  f oo twear  should be n e a r  t h e  s to rage  area. 

g.  S t o r e  c o r r o s i v e  l i q u i d s  below eye l e v e l ,  and when p o s s i b l e ,  
below f o u r  f e e t .  

h.  L i p s  o r  some o t h e r  means o f  r e s t r a i n t  should be used on 

shelves t o  reduce t h e  p o s s i b i l i t y  o f  breakage. 

i. Storage areas should c o n t a i n  an au tomat i c  s p r i n k l i n g  system 

a s  w e l l  as hav ing  f i r e f i g h t i n g  equipment c l o s e  a t  hand. 

3 .  Some a c i d s ,  such ar perchlor ’ lc  a c i d ,  fuming and r e d  fuming 

n i t r i c  a c i d  must be t r e a t e d  a s  s t r o n g  o x i d i z e r s  r a t h e r  than  
a c i d s .  

k. Catch pans should be used under shelves o r  when t r a n s f e r r i n g  

a c i d s .  

Tox i cs  

a .  The t o t a l  q u a n t i t y  o f  t o x i c s  s t o r e d  should be min imized.  

b .  Storage temperatures should be k e p t  between 55-80°F. 

c.  No d r a i n s  should be p r e s e n t  where t o x i c s  a r e  s t o r e d .  Th is  

prevent5 seepage i n t o  sewage systems i f  a s p i l l  occurs.  

d. S p e c i a l  chemical  r e s i s t a n t  s u i t s  should be r e a d i l y  a c c e s s i b l e  
i f  needed. S u i t s  may have t o  be gas p r o o f .  
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e.  The l o c a l  Poison C o n t r o l  Center  te lephone number should be 

posted i n  prominent  p laces  wherever t o x i c s  a r e  s t o r e d  o r  used. 

f .  Tox ics shou ld  be t r a n s f e r r e d  i n  a work ing fume hood. 

g.  Conta iners should be i nspec ted  f r e q u e n t l y  f o r  l eaks  o r  l oose  
c l o s u r e s .  

h .  Keep t o x i c s  separate from: 
O Corros ives,  e s p e c i a l l y  a c i d s  and a c i d  fumes; 

React ives;  
O Heat; 
O Mois tu re ;  

O Flammables; 

O Exp los i ves .  

Reac t i ve  Chemicals 

Water and A i r  React ives 

O Water and a i r  r e a c t i v e  substances shou ld  be i s o l a t e d  from 

o t h e r  chemicals;  

O Water r e a c t i v e s  shou ld  be s t o r e d  i n  a coo l  (55-80"F) 

wate rp roo f  a rea  ; 

O An a i r - f r e e  c o n d i t i o n  f o r  s to rage  shou ld  be ob ta ined  by 

keeping them i n  a n i t r o g e n  atmosphere; 

O Reac t i ve  substances shou ld  be s t o r e d  i n  l i m i t e d  q u a n t i t i e s  
and away f rom f i r e  hazards.  

Ac id  S e n s i t i v e s  

A c i d  s e n s i t i v e  substances a r e  those  chemicals which, when i n  
c o n t a c t  w i t h  a c i d s  o r  a c i d  fumes, l i b e r a t e  flammable gases, such 



147 

as hydrogen, o r  t o x i c  gases w i t h  hea t .  These chemicals should 

be s t o r e d  t o  p reven t  c o n t a c t  w i t h  e i t h e r  a c i d  o r  a c i d  fumes. 

A p a r t i a l  l i s t  o f  a c i d  s e n s i t i v e  substances i n c l u d e s :  

O A l k a l i  me ta l s ;  
O A l k a l i n e  hydrox ides;  
O Carbonates ; 
O Carbides; 
O N i t r i d e s ;  
O Arsenic ;  
O Most me ta l s ;  
O Cyanides; 
O S u l f i d e s .  

Exp los i ves  

Exp los i ves  must be s t o r e d  i n  magazines t o  p r o t e c t  them f rom 

f r e e z i n g ,  temperatures above 9O"F, mois tu re ,  f i r e ,  l i g h t n i n g ,  

t h e f t  and vandal ism. Some chemical  e x p l o s i v e s  such as d r y  

p i c r i c  a c i d ,  t r i n i t r o t o l u e n e ,  and urea n i t r a t e  should be s t o r e d  

as s h o r t  a p e r i o d  as p o s s i b l e .  They should be i n v e n t o r i e d  and 
inspec ted  p e r i o d i c a l l y .  They should be handled o n l y  by a person 
w i t h  e x p l o s i v e s  t r a i n i n g .  

O x i d i z e r s  (and reducers)  

a .  They must be s t o r e d  s e p a r a t e l y  i n  a c o o l ,  d ry ,  w e l l -  
v e n t i l a t e d  a rea  o u t  o f  d i r e c t  s u n l i g h t  and p r o t e c t e d  f rom 
extreme temperatures and r a p i d  temperature changes. 

p rov ided .  
b .  Conta iners should be t i g h t l y  sealed and good v e n t i l a t i o n  

Perox ide Formins H a t e r i a l s / P e r o x i d e s  

Peroxides can form i n  e t h e r  o v e r  l o n g  s to rage  p e r i o d s .  

Peroxides i n  e t h e r  should be des t royed  b e f o r e  d i s p o s a l  o r  

t r a n s p o r t .  I s o p r o p y l  e t h e r ,  d i e t h y l  e t h e r ,  d ioxane and t e t r a -  
hyd ro fu ran  (THF)  a r e  among pe rox ide - fo rm ing  chemicals .  A l l  
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o rgan ic  perox ides must be handled w i t h  ca re  and s t o r e d  acco rd ing  

t o  manu fac tu re r ' s  suggest ions.  

See Table V I I - 1  f o r  maximum s to rage  o f  pe rox ide - fo rm ing  

compounds. 

a. S h e l f - l i f e  should be checked r e g u l a r l y  

b. Storage should be a p a r t  f r o m  o t h e r  non-peroxide chemicals,  

e s p e c i a l l y  s t r o n g  o x i d i z i n g  and reduc ing  agents.  

c .  Shelves should be r e s t r a i n e d  t o  reduce p o s s i b l e  breakage. 

d. Dry benzoyl  pe rox ide ,  d r y  s u c c i n i c  pe rox ide ,  and pu re  a c e t y l  

pe rox ide  a r e  shock- and f r i c t i o n - s e n s i t i v e .  T h e i r  s to rage  
l o c a t i o n  should be chosen c a r e f u l l y .  

Var ious l o c a t i o n s  a t  ORNL have s t o r e d  hazardous m a t e r i a l s  ( s e e  
Appendix I ) .  B u i l d i n g  7507, hazardous waste s to rage  room 
( F i g u r e  V11-5), i s  one o f  t h e  c r i t i c a l  s torage areas. Packed 

waste chemicals a r e  segregated by f i r e - p r o o f  w a l l s  and s t o r e d  i n  
accordance w i t h  t h e i r  hazard c l a s s .  General s to rage  c lasses  a t  

7507 a re :  

O Flammables; 

O Combustibles; 
O Toxics/Poisons; 

* Corros ives;  
O O x i d i z e r s ;  
O P o l y c h l o r i n a t e d  Biphenyls ;  

O I ncompa t ib les ;  
O React ives ( e x p l o s i v e s ,  a i r  and wa te r  s e n s i t i v e  chemica ls ) .  

F .  TRANSPORTATION P R A C I I C E S  

On ORNL grounds, hazardous waste i s  t r a n s p o r t e d  by t h e  P&E Labor Crew 

under t h e  s u p e r v i s i o n  o f  t h e  WOG. 
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Table VII-1. Peroxide-forming Compounds During Storage 

Hi g he s t Hazard 
Maximum Storage Maximum Storage Maximum Storage 

Three Months Twelve Months Twelve Months 

Peroxide Hazard 
Generated During 

Storage 

Divinyl acetylene 
Isopropyl ether 

( c h 1 orop rene ) 
Potassium metal 
Sodium amide 
Vinylidene chloride 

Peroxide Hazard Hazard Due to Peroxide 
on Concentration Formation or Initiation 

o f  Spontaneous Polymerization 

Acetyl Butadiene 
Cumene Chlorobutadiene 
Cyclohexene (chloroprene) 
Decahydronaphtalene Chlorotrifluoroethylene 

(Decal in) Methyl methacrylate 
Diacetylene Styrene 
Dicyclopentadiene Tetrafluoroethylene 
Dioxane Vinyl acetate 
Ethyl ether Vinyl acetylene 
Ethylene glycol Vinyl chloride 
diethyl ether Vinyl pyridine 

( 4 1 Yme 1 
Methylcyclopentane 
Methyl acetylene 
Methyl i-butyl ketone 
Tetrahydrofuran 
Tetrahydronaphthalene (Tetralin) 
Vinyl ethers 

Source: National Safety News, March 1976. 
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Various t r a n s p o r t a t i o n  a c t i v i t i e s  include:  

O Transport  from waste generators  t o  t h e  t r u c k ;  

- on c a r t  

- by d o l l y  

O Transport  t o  t h e  s to rage  a r e a ;  

O Transport  of waste from ORNL f a c i l i t i e s  located a t  Y-12. 

The following important po in t s  must be considered i n  waste handling: 

O To be f a m i l i a r  w i t h  t he  p rope r t i e s  o f  hazardous m a t e r i a l s ;  

O To secure drums o r  boxes o f  chemicals d u r i n g  t r a n s p o r t  i n  t h e  back 

of t r u c k s ;  

O To be a b l e  t o  q u i c k l y  i d e n t i f y  t h e  hazardous ma te r i a l s  i n  

t r a n s p o r t a t i o n  ( l a b e l s ,  manifest ,  p l a c a r d s ) ;  

O To load and unload very c a r e f u l l y  t o  avoid damage t o  t h e  drums; 

O WOG murt follow waste t r a n s p o r t a t i o n  t ruck d u r i n g  t r a n s p o r t a t i o n ;  

O After  unloading drums, t h e  t r u c k  bed must be examined f o r  any s i g n  

O D u r i n g  t r a n s f e r  ope ra t ions ,  d r i p  pans must be used u n d e r  t h e  t r a n s f e r  

O To be f a m i l i a r  w i t h  hazardous ma te r i a l s  t r a n s p o r t a t i o n  i n c i d e n t s ;  

O To have a pre-emergency preparat ion process ,  contingency plan;  

O To p a r t i c i p a t e  i n  d r i l l s ;  

of  leakage; 

pump and under each hose connection made; 

T o  have t r a i n i n g  i n  hazardous mater ia l  p rope r t i e s  and emergency 

preparedness ; 

O To have proper personal p r o t e c t i v e  and s p i l l  response equipment. 

The f o u r  major causes o f  hazardous ma te r i a l s  t r a n s p o r t a t i o n  acc iden t s  a r e  

O Human e r r o r ;  

O Environmental cond i t ions ;  

O Container flaws and f a i l u r e ;  

O Vehicle o r  equipment f a i l u r e .  
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F i r e ,  e x p l o s i o n  o f  t h e  m a t e r i a l ,  e x p l o s i o n  o f  t h e  c o n t a i n e r ,  and 

p o l l u t i o n  ( r a d i o a c t i v i t y  w i t h  r a d i o a c t i v e  m a t e r i a l s )  a r e  t h e  most 
s e r i o u s  consequences o f  hazardous m a t e r i a l s  t r a n s p o r t a t i o n  i n c i d e n t s  

BLEVE ( B o i l i n g  L i q u i d  - Expanding Vapor Exp los ion )  occurs due t o  

f a i l u r e s  o f  l i q u e f i e d  f lammable gas c o n t a i n e r s .  L i q u e f i e d  gases a r e  

s t o r e d  i n  c o n t a i n e r s  a t  temperatures above t h e i r  b o i l i n g  p o i n t s  a t  

normal temperature and p ressu re .  Reduct ion o f  i n t e r n a l  p ressu re  t o  
atmospher ic l e v e l  i n  a c o n t a i n e r  r e s u l t s  f rom s t r u c t u r a l  f a i l u r e  o f  t h e  
c o n t a i n e r  ( f l a m e  c o n t a c t ,  p u n c t u r e ) .  

The f o l l o w i n g  agenc ies / i n fo rma t ion  systems a r e  sources o f  chemical  

i n f o r m a t i o n  i n  t r a n s p o r t a t  i on :  

CHEMTREC (800-424-9300), The Chemical T r a n s p o r t a t i o n  Emergency Center,  

makes t e c h n i c a l  i n f o r m a t i o n  a v a i l a b l e  and c o n t a c t s  manufacturers  and 

i n d u s t r y  r e p r e s e n t a t i v e s  i n  case o f  emergencies. 

NRC, N a t i o n a l  Response Center (800-424-8802), ( a )  r e c e i v e s  s p i l l  

r e p o r t s ,  ( b )  operates as t h e  f o c a l  p o i n t  i n  n o t i f i c a t i o n  o f  government 
a u t h o r i t i e s  when p o l l u t i o n  i n c i d e n t s  occur ,  and ( c )  p rov ides  adv i ce  and 
a s s i s t a n c e  t o  users o f  t h e  system v i a  t h e  CHRIS,  OHMSTADS, and o t h e r  

systems. 

CHRIS,  The Coast Guard Chemical Hazard Response l n f o r m a t i o n  System i s  
b u i l t  on f o u r  manuals c o n t a i n i n g  c h e m i c a l - s p e c i f i c  da ta  and c a l c u l a t i n g  
es t ima tes  f o r  hazard assessment based on a model. It i s  p a r t i c u l a r l y  
u s e f u l  f o r  p r e d i c t i n g  a i r  p o l l u t i o n  and e x p l o s i o n  problems. These f o u r  

manuals a re :  

- A Condensed Guide t o  Chemical Hazards (Manual I )  

- Hazardous Chemical Data (Manual 2 )  
- Hazard Assessment Handbook (Manual 3)  

-- Response Methods Handbook (Manual 4 )  
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OHMSTADS, The Oil and Hazardous Materials Technical Assistance Data 
System contains chemical, biological, and toxicological information. 
It is also part of NIH and EPA chemical information system 
(800-424-9600). 

A toxicology database is maintained at Oak Ridge for the National 
Laboratory, Library of Medicine (61  5/574-7537). 

G. DISPOSAL PRACTICES 

1 .  Disposal Categories 

Wastes at ORNL must be segregated before any disposal can be 
approved. Wastes first are classified into three categories. 
These categories are: 

O Radioactive wastes; 
O Hixed wastes; and 
O Nonradioactive wastes. 

Radioactive wastes are managed by the OD personnel. Depending on 
its physical state and amount of radioactivity, different disposal 
methods are uti 1 i zed. 

Mixed wastes contain RCRA-defined hazardous wastes and are 
contaminated with radioactivity. Most  of the wastes are in the 
form o f  scintillation solutions or contaminated oils. They are 
kept i n  retrievable storage (Bldg. 7507 West Pad) until proper 
methods f o r  their disposal are provided by regulations. Low-level 
wastes with small amounts o f  RCRA hazardous wastes also constitute 
mi xed wastes. 

Nonradioactive wastes are classified into two categories: 

O Nonhazardous wastes; 
O RCRA Hazardous wastes. 
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Nonrad ioac t i ve  and nonhazardous wastes produced every year  a t  ORNL 

amount t o  app rox ima te l y  17 m i l l i o n  kg. Most o f  t h i s  waste stream 
i s  made up o f  f o s s i l  f u e l  waste and c o n s t r u c t i o n  m a t e r i a l s .  Other  

wastes i n  t h i s  ca tegory  a r e :  ( a )  o l d  t i r e s ,  b a t t e r i e s ,  and scrap 
me ta l ;  ( b )  paper products ;  ( c )  c a f e t e r i a  and o f f i c e  waste; and ( d )  
c o o l i n g  tower  s ludge. Some o f  t hese  wastes (o ld  t i r e s ,  scrap 
me ta l ,  and paper p roduc ts )  a r e  s o l d .  Most, however, a r e  b u r i e d  i n  

o n - s i t e  l a n d f i l l s .  The l i s t s  below i n d i c a t e  types o f  wastes 

accepted a t  Y-12 and ORNL Con t rac to rs  ' Landf i 11, 

Y-12 L a n d f i l l  

Animal bedding 

Aspha l t  
Aspha l t  r o o f i n g  m a t e r i a l s  
B lock 

B r i c k  

Brush 

Concrete 
Empty Conta iners 
Organic Garbage 
Empty hazardous m a t e r i a l  c o n t a i n e r s  

Empty p r e s s u r i z e d  gas c y l i n d e r s  

Empty p a i n t  cans 
Empty ae roso l  cans 

Con t rac to rs  I Landf i 11 

Waste 
Non-asbestos i n s u l a t i o n *  

Glass* 
Paper* 
Scrap me ta l *  
Concrete blocks/masonry 

Empty p e s t i c i d e  c o n t a i n e r s  

Glass 
F l y  ash 
Coal p i l e  r u n o f f  s ludge 

Paper and Cardboard 

P l a s t i c s  and Rubber 

Rock 
Rubble 
T e x t i l e  p roduc ts  
T i  l e  

Wood 

Other  c o n s t r u c t i o n  and 

d e m o l i t i o n  d e b r i s  

Disposal  L o c a t i o n  

Non-asbestos i n s u l a t i o n  
dumpster 

Glass dumpster 
Dumpster 

Dumpster 
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Roof i ng 
Plastic 
F 1 y-AS h 
Pasteboard/Plaster 
Paper and wood wastes 

Non-contaminated s o i l  

Electrical wi ring 
Piping 

*Will be transported to Y-12 landfill for disposal. 

Appendix J contains fo rms used t o  dispose waste at Y-12 landfill, 
Request for Disposal o f  Sanitary/Industrial Wastes and Spoil 
Materials, and at ORNL's Contractors' Landfill, Request for 
Disposal f o r  Contractors' Landfill. Form UCN-72463, Request f o r  

Disposal of Waste Materials and Equipment (Appendix J) is used to 
transport scrap metal to K-25. 

Nonradioactive RCRA hazardous wastes (see Figure V-2) are disposed 

in the following manner: 

O Off-site shipments to an EPA approved commercial facilities; 

O On--site disposal 
- Kerr Hollow Quarry 
- On-site detonation 
- Sandia site 
- Recycling/Recovery/Treatment 

2 .  Special Problems 

PCBs 
I_ 

a. PCB Regulations 

O EPA:  40 CFR 761, Polychlorinated Biphenyls Manufacturing, 
Processing, Distribution in Commerce, and Use Prohibitions 
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b.  ORNL PCB P r a c t i c e s  

O Review o f  EPM Procedure 4.0, PCBs; 

O PCB I n v e n t o r y ;  

O PCB Waste; 

O Sampling; 
O Disposal  Procedures; 
O F luo rescen t  l i g h t  b a l l a s t s ;  

O S p i l l s ;  

O O f f - s i t e  d i s p o s a l .  

Asbestos 

a .  Asbestos Regu la t i ons  

OSHA: l a b e l s ,  c o n t a i n e r s ,  exposure l i m i t s ,  p r o t e c t i v e  

p r a c t i c e s ,  29 C F R  1910.1001 (IH Manual-1 . l o ) ;  

O DOT: Packaging s p e c i f i c a t i o n s  f o r  t r a n s p o r t i n g  and s to rage  

c o n t a i n e r s  ( 4 9  C F R  173.1090); 

O C A A ,  40 C F R  61, N a t i o n a l  Emission Standards f o r  Hazardous A i r  

P o l l u t a n t s  D e m o l i t i o n  and Renovation; 

O TSCA,  40 CFR 763,  Repor t i ng  Requirements, Regu la t i ons  f o r  a)  

asbestos miners,  manufacturers  p r i m a r y  o r  secondary 
processors and i m p o r t e r s  o f  asbestos, b )  i d e n t i f y i n g  f r i a b l e  
asbes tos -con ta in ing  m a t e r i a l s  i n  schools .  

b.  ORNL Asbestos P r a c t i c e s  

O Review o f  EPM Procedure 1 . 0  Asbestos and I H  Procedure 1.10; 

O Forms UCN-13385, N o t i c e  o f  I n t e n t i o n  t o  Demolish o r  Renovate 
F r i a b l e  Asbestos M a t e r i a l ,  and UCN-13386, Request f o r  
Disposal  o f  Asbestos o r  M a t e r i a l  Con ta in ing  Asbestos, 
(Appendix J ) ;  
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O W r i t t e n  n o t i f i c a t i o n  t o  t h e  DOE a t  l e a s t  1 5  days p r i o r  t o  
beg inn ing  work on any p r o j e c t  t h a t  i n v o l v e s  removal o f  80 m 
(260 f t . )  o r  1 5  m 

- r a d i o a c t i v e  (ORNL s i t e )  
- n o n r a d i o a c t i v e  ( Y - I 2  s i t e )  

2 (160 f t . 2 )  o r  more o f  asbestos;  
O Asbestos d i s p o s a l  s i t e s  

React i ve Mate r i  a 1 s 

Reac t i ve  m a t e r i a l s  a r e  i d e n t i f i e d  i n  Appendix E .  Var ious r e a c t i v e  

wastes a r e  d isposed o n - s i t e .  The f o l l o w i n g  l o c a t i o n s  and 
procedures a r e  u t i l i z e d  f o r  d i s p o s a l  a c t i v i t i e s :  

a .  Y-12 Q u a r r y  

P r e p a r a t i o n  o f  Form UCN-2109, Request o f  D isposa l  of 
Hazardous Chemicals, Gases, and Rad ioac t i ve  M a t e r i a l s  

(Appendix J ) ;  

O Review by Y--12 personnel ;  

O P r e p a r a t i o n  o f  m a n i f e s t .  

b.  De tona t ion  t r e n c h  a t  SWSA 6 
O Detona t ion  must be conducted o n l y  by  p r o f e s s i o n a l l y  t r a i n e d  

pe rsonne 1 ; 
Review o f  E P M - 2 1  .O, C o n t r o l  o f  Exp los i ves .  

c .  Wrecker a t  Sandia s i t e  
O P r e p a r a t i o n  of Form UCN-13698 

Gas Cy1 i nders 

Gas c y l i n d e r s  a r e  handled by  the Following f i v e  c a t e g o r i e s :  

a .  Leaking gas c y l i n d e r s  
O Transpor t  t o  Sandia s i t e  and ven t  
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b.  Empty c y l i n d e r s  

O Obtain H e a l t h  Physics R a d i a t i o n  Survey t a g ;  

O Contact  ORNL Receiv ing and Sh ipp ing  Department; 

O Ship back t o  vendors. 

c .  Propane gas c y l i n d e r s  

Puncture each c y l i n d e r ;  
O Place i n  a dumpster l o c a t e d  a t  t h e  C o n t r a c t o r s '  L a n d f i l l ;  
O Ship t o  Y-12 L a n d f i l l .  

d .  Lec tu re  b o t t l e s  and sma l l  non - re tu rnab le  gas 

O Empty c y l i n d e r s ;  
O Obtain H e a l t h  Physics survey t a g ;  
O Complete Form UCN-2109; 

O Send i n v e n t o r y  l i s t  t o  Y-12 f o r  rev iew;  
O Transpor t  t o  Y-12 L a n d f i l l  by OD personnel  

cy1 i n d e r s  

e. Non-returnable c y l i n d e r s  

O Empty c y l i n d e r s ;  

O Complete Form UCN-2109; 
O Send i n v e n t o r y  l i s t  t o  Y-12 f o r  rev iew;  
O 

O Shoot ing o f  c y l i n d e r s  by Y-12 guards; 
O l r a n s p o r t  c y l i n d e r s  t o  t h e  scrap meta l  d i s p o s a l  f a c i l i t y  a t  

T ranspor t  t o  Q u a r r y  by OD personnel ;  

Y-12. 

Recyclinq/Recoverv/Treatment 

a .  Mercury p u r i f i c a t i o n  (45005, E-251) 

b. S i l v e r  recove ry  f r o m  photographic  waste s o l u t i o n s  ( s t o r a g e  

tanks,  B ldg.  7075 and s i l v e r  recovery,  81dg. 7934)  

c .  Waste acids/bases ( N e u t r a l i z a t i o n  F a c i l i t y ,  E ldg.  3518) 
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ti .  ON-THE-JOB T R A I N I N G  A R E A S  

O Transfer of oils; 
O Disposal of non-hazardous waste at contractor's landfill; 
O Pickup and handling o f  radioactively contaminated hazardous waste; 
Waste verification, segregation, packaging, marking, and labeling of 
hazardous waste (lab packs & bulk, log book); 

* Segregation and shelving o f  waste chemicals a t  the waste storage room; 
O Observing disposal of reactives by detonation; 
O Disposal of reactives at Quarry; 
O Inspection of hazardous waste storage areas; 
O Participation in off-site shipment of packed hazardous wastes (Y-12 

O Silver recovery operation (optional); 
O Receiving mixed waste from outside generator. 

included); 
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REFERENCES: 

ORNL Environmental Protection Manual, Procedures: 12.0; 4.0; and 1.0. 

Industrial Hygiene Manual, Procedure: 1 . l o .  



V I I I .  SAMPLING OF HAZARDOUS WASTE - MODULE G 

Module G O u t l i n e  

TITLE: Sampling o f  Hazardous Waste 

COURSE OBJECTIVES: To a c q u a i n t  t r a i n e e s  w i t h  hazardous waste sampl ing 
methods. 

COURSE LENGTH: 3 hours (20 m inu te  break)  

COURSE CONTENT: A. Waste Streams 

8. Measurement Parameters 

C. Sampling Techniques 

1. Sample Conta iners 
2.  Sample L a b e l i n g  
3. Sample Submission f o r  A n a l y t i c a l  Se rv i ces  
4 .  Samplers 
5.  Sampler Maintenance 

0. Sampling L o g i s t i c s  

E. S a f e t y  Requirements 

F .  On-the-Job T r a i n i n g  Areas 

G .  Q u i z :  Sampling o f  Hazardous Wastes 

INSTRUCTED BY: Person who i s  r e s p o n s i b l e  f o r  env i ronmenta l  sampl ing and 
sampl ing procedures.  

POTENTIAL P A R l I C I P A N T S :  Hazardous m a t e r i a l  sampl ing t e c h n i c i a n s .  

COURSE/MATERIAL NEEDED: Overhead p r o j e c t o r  
Transparencies 
Q u i z  
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MODULE G 

This module will outline basic sampling procedures and familiarize the 
trainee with sampling parameters and safety precautions. Sampling o f  

hazardous waste streams is the responsibility of the DEM. Environmental 
technicians do the sampling. 

A .  WASTE S T R E A M S  AND A P P L I C A B L E  T E S T  METHODS 

A major portion of the wastes generated at ORNL conslsts of 
miscellaneous quantities of laboratory chemicals and some process 
chemical wastes. Because of  the varia%ion in the wastes (both liquids 
and solids) generated from the many research and development projects, 
it is difficult to estimate the many types of wastes. However, any o f  
the items in the hazardous wastes listing o f  40 C F R ,  Subpart D, 
Section 261.33, or any items exhibiting hazardous characteristics o f  
40 CFR, Subpart C ,  Section 261.27-24, and/or in the DOT hazard classes 
of Flammable Poison B, corrosive, oxidizer, etc., could be generated. 
Mixtures o f  various chemical wastes generated by laboratory 
bench-scale operations are not normally sampled since the constituents 
of the mixtures are known in most cases. Usually, those waste 
materials requiring sampling are unknown chemicals/mixtures, 
potentially incompatible waste material, and other waste streams where 
specific concentrations o f  certain constituents must be identified. 
Wastes to be sampled may be placed in five categories. 

Laboratory chemical reagents in less than 5-gallon size original 

containers; 

O Bulk quantities of wastes normally in 55-gallon drums and/or in 
containers larger than 5-gallons; 

163 
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O Polychlorinated biphenyl (PCB)  liquids and solids (PCB-contaminated 
oils, PCB electrical equipment); 

O Bulk quantities of waste oils contaminated with various halogenated 
solvents (e.g., perchloroethylene, l,l,l-trichloroethane, etc.); 

O Small volume laboratory chemicals and bulk quantities (liquid and 
solids) of potentially incompatible wastes (i.e., alkali metals, 
oxidizers, corrosive/alkaline liquids, hypochlorites, peroxides, 
cyanides, etc.); 

O Unknown wastes 

Test methods for hazardous wastes are identified by the EPA in Section 

6 o f  the Test Methods for Evaluating Solid Waste, (EPA, Office o f  
Solid Waste and Emergency Response, SW-846). Appendix K lists methods 
used by ORNL to measure the analytical parameters. 

E. MEASUREMENT PARAMElERS 

Specific parameters have been set for waste oils and unknowns. Tables 
VIII-1 and VIII-2 lists detection limits for these parameters. 

C. SAMPLING TECHNIQUES 

Sampling of hazardous wastes is performed t o  obtain data for purposes 

of classifying, treating, recovering, recycling, or determining 
compatibility characteristics of the wastes. 

In general, sampling o f  hazardous wastes requires the collection of 
adequate sized, representative samples o f  the body of wastes. 
Sampling situations vary widely for sampling different types o f  wastes 
in various states and containers. 
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Table VIII-1. Allowable l i m i t s  f o r  R C R A  hazardous c h a r a c t e r i s t i c s  

Parameter Limits 

Flash Point 

PH 
Reac t iv i ty  

Arsenic" 

Ba r 1 urn* 

Cadmi urn* 

C h romi um* 

Lead* 

Herc u ry* 

Sel eni urn* 
S i  1 ver* 

E n d r i n "  

Lindane* 

Methoxychlor* 

Toxaphene* 

2,4,5-TP Silvex 

2,4-D" 

< 60°C (140°F) i s  an i g n i t a b l e  waste 

- < 2.0 o r  > 12.5 i s  a cor ros ive  waste 

Reacts w i t h  a i r  o r  water.  

s u l f i d e  bear ing.  

5.00 rng/ l i ter  

100.00 mg/l i t e r  

1.00 rng/ l i ter  

5.00 rng/ l i ter  

5.00 m g / l i t e r  

0.20 rng/ l i ter  

1 .OO rng/ l i ter  

5 .OO mg/l i t e r  

0.02 m g / l i t e r  

0.40 m g / l i t e r  

10.00 m g / l i t e r  

0.50 mg/l i t e r  

10.00 m g / l i t e r  

1 .OO m g / l i t e r  

Cyanide or 

For allowable l i m i t s  of suspected isotopes r e f e r  t o  Appendix A-13 o f  
Health Physics Procedure Manual. 

*EP t o x i c i t y  leachate  t e s t  method. 
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Table VIII-2. Allowable l i m i t s  for specified parameters on waste oil 

Pa ramet e r L i m i t s  

PCB 

Perchloroethylene 

1,1,1 - trichloroethane 

Trichloroethylene 

Gross Beta 

Gross Gamma 

3H 

l 4 c  

< 50 ppm 

50 ppm 

< 50 pprn 

1.1 x Bq/ml 

1 . I  x i o v 2  aq/rnl 

1.1 x l o 3  aq/rnl 

1.1 x l o2  Bq/ml  
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The procedures r e q u i r e  p l a n n i n g  t o  maximize s a f e t y  o f  sampl ing 

personnel ,  m in im ize  sampl ing t i m e  and c o s t ,  reduce e r r o r s  i n  sampling, 
and p r o t e c t  t h e  i n t e g r i t y  o f  t h e  samples a f t e r  sampl ing.  The 
f o l l o w i n g  s teps a r e  considered i n  a p l a n  o f  a c t i o n :  

O Research background i n f o r m a t i o n  abou t  t h e  waste; 

Determine what should be sampled; 

O S e l e c t  t h e  p roper  sampler; 

O S e l e c t  t h e  p r o p e r  sample c o n t a i n e r  and c l o s u r e ;  

O Design an adequate sampl ing p l a n  t h a t  i n c l u d e s  t h e  f o l l o w i n g ;  

- Choice o f  t h e  p roper  sampl ing poSnt. 

- De te rm ina t ion  o f  t h e  number o f  samples t o  be taken.  
- De te rm ina t ion  o f  t h e  volumes o f  samples t o  be taken.  

O Observe p roper  sampl ing p recau t ions ;  

O Handle samples p r o p e r l y ;  

O I d e n t i f y  samples and p r o t e c t  them f rom 

Record a l l  sample i n f o r m a t i o n  i n  a f i e  

F i l l  o u t  c h a i n  o f  custody reco rd ;  

tampering; 

d notebook; 

F i l l  o u t  t h e  sample a n a l y s i s  reques' t  sheet; 

O D e l i v e r  t h e  samples t o  t h e  l a b o r a t o r y  f o r  a n a l y s i s .  
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1 .  Sample Conta iners 

2. 

V i a l  and c o n t a i n e r s  used t o  secure a sample f o r  a n a l y s i s  must be 

o f  t h e  p r o p e r  k i n d .  
t h e  cho ice  o f  c o n t a i n e r s .  

The f o l l o w i n g  c r i t e r i a  must be considered i n  

O Conta iners must be c lean;  

O Conta iners and waste samples must be compat ib le ;  

O Conta iners must be r e s i s t a n t  t o  breakage; 

O Proper s i z e  c o n t a i n e r s  must be used i n  r e l a t i o n  t o  sample s i ze ;  

O The opening of  a c o n t a i n e r  must be l a r g e  enough t o  r e t r i e v e  t h e  

sample f o r  a n a l y s i s ;  

O The cap o f  t h e  c o n t a i n e r  must a l s o  c o n s i s t  o f  a compat ib le  

m a t e r i a l  w i t h  t h e  sample; 

O The cap must f i t  p r o p e r l y  t o  sea l  t h e  sample. 

Sample L a b e l i n g  

A l a b e l  must be a f f i x e d  t o  each sample c o n t a i n e r .  The i n f o r m a t i o n  
on t h e  l a b e l  must r e f l e c t  t h e  agreed upon n o t a t i o n s ,  so t h a t  i t  

can be i n t e r p r e t e d  u n i f o r m l y  th roughou t  t h e  sampl ing stages. 

The sample l a b e l  must c o n t a i n  t h e  f o l l o w i n g  i n f o r m a t i o n :  

I D  Code; 

Date o f  C o l l e c t i o n ;  
O I n i t i a l s  o f  t h e  C o l l e c t o r .  
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ID Code is made up o f  numbers separated by dashes. It must not be 
more than ten digits. For example, "3871-liL or N3871-1-1". 

The four digit number, such as 3871 stands for the "Form Number" 
which is assigned (at the top right corner) on Form UCN-13698 
(submitted by the generator to dispose o f  waste chemfcats). 

lllti stands for the "item number" indicated on the same request 
f o m ,  UCN -7 3698. 

"38761-1-1" and "3871-7-2" stands for multiple containers (samples 
of each) of the same hazardous waste. The numbers 7 ,  2 indicate 
different containers of the same item. In this case both samples 
originated from item 1 .  

lt3871 - Comp" stands f o r  composite sample from different containers 

o f  the same item. 

3. Sample Analysis 

Samples at ORNL are analyzed by the ORNL Analytical Chemistry 
Division (ACD). Sampled material must be brought to the ACD a s  
soon as possible. Request for Analytical Services, Form 

UCN-73838, shown as Figure VIII-1 i s  used for this purpose. 
Various sections of the form are self explanatory. 

01Y86 following the date i s  inserted. "01" stands for one-time 
sampling, " Y "  stands for "yearly" (meaning yearly sampling), and 
"86" is f o r  the calendar year. 

Series No.  "EHC" stands for the samples submitted by the DEM 
environmental technician. 
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F i g .  V I I T - 1 .  Reqirest  f o r  analytical services form 
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The desired analyses column might indicate PCB for oils. In this 
case "PCB > 2 Test for Flash Point,'' and "PCB < 2 Test for 
Organics" must be written on the form for unknown analysis. 

For unknown analysis, desired parameters of analysis are indicated 
on Figure VIII-2. 

In addition t o  the "Request for Analytical Services" form, the 
"DOE X-10 Plant Chain-of-Custody'' form is submitted t o  the ACD 
with the sample (Figure VIII-3). This form must be signed by the 
person submitting the sample and the person receiving the sample. 
The date and time o f  transaction must be recorded on this form. 
When the sample i s  analyzed, analytical results are forwarded by a 
computer to D E N .  The computer printout is in the format 
illustrated in Figure V I I I - 4 .  

4 .  Samplers 

There are several € P A  recommended samplers. The sample taken must 
be a representative sample. Section 1 of Test Methods f o r  

Evaluating Solid Waste (EPA, Office of Solid Waste and Emergency 
Response, SW-846) and Samplers and Sampling Procedures for 
Hazardous Waste Streams (EPA-600/2/80-018) provide information on 
samplers and sampling procedures. 

Different types of samplers are required for sampling hazardous 
wastes. Some o f  these are: 

O Coliwasa Sampler; 
Grain Sampler; and 

O Trier Sampler. 
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0111 n v o n i  T O  
8 .  H. Eirenhova 

O I T I  S U I U I T T C D  T(ILC?MO*I YO. 
4-6674 

4SOOS 

5195- 
C H A R O C  NO.  

F i g .  VIIT-2. Example of  a n a l y t i c a l  request  f o r  unknown w a s t e  
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F i g .  VIII-3. Chain of Custody Form 
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a. Liquid Waste Sampling 

The Coliwasa sampler is a liqfuid sampler. It can obtain a 
representative sample from multiphase wastes with a wide range 
of viscosity, corrosivity, volatility, and solids content. It 
allows rapid collection of samples. Figure VIII-5 is a model 
o f  the Coliwasa. It is made up o f  three main parts: the 
sampling tube; the closure-locking mechanism; and the closure 
system. The sampling tube (1.52 m x 4.13 cm) is a translucent 
plastic pipe usually polyvinyl chloride (PVC) o r  borosilicate 
plumbing tube. The closure-locking mechanism consists of a 
chancelled aluminum bar, which serves as both a T-handle and 
lock for the sampler's closure system, attached t o  the 
sampler's stopper rod by an adjustable swivel. The closure 
system consists of a neoprene stopper attached to a 0.95cm 
polyvinyl or g l a s s  rod which ' s  connected to the aluminum 
T-handle. The Coliwasa i s  designed to be semi-disposable. 
Parts o f  the device that become contaminated during sampling 
(i.e., the tube, the stopper rod,  and the stopper mechanism) 
may be discarded at little expense. 

There are two types of Coliwasa samplers, namely plastic or 
glass. The plastic Coliwasa i s  used to sample containerized 
liquid wastes that contain ketones, nitrobenzene, dimethyl 
foramide, mesityl oxide, and tetrahydrofuran. The glass 
Coliwasa is used to sample all other containerized liquid 
wastes except strong alkali and hydrofluoric acid solutions. 

b. Procedure to Use Coliwasa Sampler 

O Choose the plastic or glass Coliwasa f o r  the liquid waste 
to be sampled; 

* Make sure that the sampler is clean; 



I 

Stopper  

152 CIP ( G O " )  

SAMPLING l?ClSITION .. 

-- S t o p p e r  r o d ,  E ' C ,  
0.95 CZI ( 3 / 8 " )  0 . 3 .  

S t o p p e r ,  nclo?rcnc, /;?, t c y r c d ,  
0.95 cm (3/C!') F C  l c c k  n x t  



171  

Check to make sure the sampler is functioning properly. 
Adjust the lock mechanism i f  necessary to make sure the 
neoprene rubber stopper provides a tight closure; 

O Wear necessary protective clothing and gear and observe 
required sampling precautions; 

O Put the sampler in the open1 position by placing the stopper 
rod handle in the T-position and pushing the rod down until 
the handle sits against the sampler's locking block; 

O Slowly lower t he  sampler into the liquid waste. Lower the 
sampler at a rate that permits the levels o f  the liquid 

inside and outside the sampler tube to be about the same. 
I f  the level of  the liquid in the sampler tube is lower 
than that outside the sampler, the sampling rate is too 
fast and will result in a nonrepresentative sample; 

O When the sampler stopper hits the bottom o f  the waste 
container, push the sampler tube downward against the 
stopper to close the sampler. Lock the sampler in the 
closed position by turning the T-handle until it is upright 
and one end rests on the locking block; 

O Slowly withdraw the sampler from the waste container with 
one hand while wiping the  sampler tube with a disposable 
cloth or rag with the other hand; 

O Carefully discharge the sample into a suitable sample 
container by slowly opening the sampler. This is done by 
slowly pulling the lower end o f  the T-handle away from the 
locking block while the lower end o f  the sampler is 
positioned in a sample container; 



178 

O Unscrew the T-handle o f  the sampler and disengage the 
locking block. 
contaminated parts o f  the sampler in a plastic storage tube 
f o r  subsequent cleaning. Store used rags in a plastic bag 
for disposal. 

Clean sampler on-site or store the 

A t  ORNL large containers/drums (30-55 gal. containing 
liquid wastes as well as small containers up to 5 gal.) 
containing liquid chemical wastes are sampled by Coliwasa 
sampl er . 

c. Solid Waste Sampling 

Solid wastes can be sampled by several approved methods. Two 
special sampling devices used in solid sampling are the grain 
sampler and the trier sampler. Several samples must be taken 

when using both types o f  sampler to obtain a representative 
composite sample. 

I f  the solid waste is granular or powdered, the grain sampler 
(Figure VIIZ-6) is used. The grain sampler is most useful 
when the solids are 0.6 cm in diameter or l e s s .  The grain 
sampler is 61-100 cm long and 1.27-2.54 cm in diameter. 
consists o f  t w o  brass or stainless steel slotted telescoping 
tubes. The outer tube has a conical pointed tip on one end 
that permits the sampler to penetrate the material. The 
sampler is opened and closed by rotating the inner tube. 

It 

I f  the solid waste is moist and/or sticky, s o f t  or loosened, a 
sampling trier is used (Figure VIII-6). The sampling trier is 
a long tube, with a slot that extends almost its entire 
length, made o f  stainless steel with wooden handles. It is 
about 61-100 cm and 1.27-2.54 cm in diameter. 
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F i q .  VIII-6. G r a i n  a n d  t r ie r  samplers 
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d .  Procedure t o  use Grain Sampler 

O I n s e r t  sampler i n  i t s  closed pos i t i on  i n t o  waste mater ia l  

diagonal ly  from point  of en t ry ;  

O Rotate inne r  tube i n t o  open pos i t i on ;  

O Allow mater ia l  t o  e n t e r  t h e  open s l o t s  by shaking, place 

sampler i n  c lo se  pos i t i on  and withdraw from the ma te r i a l ;  

O Place t h e  sampler i n  a horizontal  pos i t i on  w i t h  t h e  s l o t s  

facing upward, r o t a t e  and s l i d e  out t h e  o u t e r  tube from t h e  

inne r  t ube ;  

O Transfer  t h e  co l l ec t ed  sample i n t o  proper con ta ine r ;  

Co l l ec t  more core samples a t  d i f f e r e n t  po in t s ,  i f  necessary; 

O Clean sampler o r  s t o r e  i t  i n  p l a s t i c  bag f o r  l a t e r  c leaning.  

e .  Procedure t o  Use T r i e r  Sampler 

O I n s e r t  sampler a t  0" t o  4 5 "  angle  t o  minimize s p i l l a g e  and 

r o t a t e  t h e  t r i e r  once or twice t o  cu t  a core o f  mate r i a l ;  

O Slowly withdraw sampler w i t h  t h e  s l o t  facing upward; 

O Transfer  sample w i t h  spa tu l a  o r  brush i n t o  a proper 

con ta ine r ;  

O Repeat sampling a t  d i f f e r e n t  po in t s ;  

O Clean sampler. 

A t  ORNL, l a rge  and small con ta ine r s  containing s o l i d  unknown 

wastes a r e  sampled using g ra in  and/or t r i e r  sampler. 
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5 .  Sampler Maintenance 

Used samplers must be cleaned t h o r o u g h l y  f o r  reuse. 

O Disassemble any p a r t  t h a t  w i l l  make decontaminat ion e a s i e r ;  

O Wipe sampler w i t h  absorbent  c l o t h  i f  pe t ro leum p roduc ts  and o i l  

have been sampled; 

O F o l l o w i n g  w i p i n g ,  r i n s e  equipment w i t h  an o rgan ic  s o l v e n t  such 

as pe t ro leum naphtha o r  t r i c h l o r o e t h a n e ;  

O Wash sampler w i t h  warm d e t e r g e n t  s o l u t i o n  ( i . e ,  l i q u i n o x  o r  

a 1 conox) ; 

O Rinse s e v e r a l  t i m e s  w i t h  t a p  water ;  

Use d i s t i l l e d  wa te r  f o r  f i n a l  r i n s e ;  

O D r a i n  excess wa te r  and d r y ;  

O The washings f r o m  decontaminat ion a r e  t r e a t e d  as hazardous 

waste i f  t h e  sample con ta ined  hazardous wastes and d isposed o f  
acco rd ing  t o  ORNL requi rements 

D .  SAMPLING LOGISTICS 

O When Form UCN-13698, Request f o r  D isposa l  o f  Hazardous Waste 

M a t e r i a l  a r r i v e s  a t  t h e  DEM and sampl ing i s  necessary, OEM s t a f f  
sample hazardous wastes on l o c a t i o n  b e f o r e  t h e y  a r e  picked-up f r o m  
t h e  g e n e r a t o r  f o r  d i s p o s a l  ; 

Person who samples t h e  waste, a l s o  l a b e l s  t h e  m a t e r i a l ;  
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' The same person completes two forms: 

- Form UCN-13838 - Request for Analytical Services 
- Form UCN-15840 - DOE X-10 Plant Chain-of-Custody 

' After the Chain-of-Custody i s  signed by the ACD, the sampling 
person makes a copy of it; 

- The original copy of the custody form i s  attached to the 
original Request for Analytical Services form and left with the 
ACD. 

- A copy of the custody form is taken to the DEM to be attached 
to the original Request for Disposal Form. 

' The Sampling person makes three ( 3 )  copies o f  the Request for 
Analytical Services form; 

- Original i s  submitted to the ACD with the sample. 
- A copy is provided to the person in charge o f  hazardous waste 
management. 

computer record. 
- A copy is submitted to the Environmental Analysis group for 

- A copy i s  attached t o  the Request for Disposal form. 

O Uhen ACD analyzes samples, the results are forwarded t o  the 
Environmental Analysis group through the computer system. The 
computer printout of sample analysis with EHC codes belong t o  

hazardous waste samples. The analytical results are attached to 
the original Request f o r  Disposal form; 

O The Request for Disposal form with the Chain-of-Custody form, 

Analytical Services request form, and sample analysis results are 
submitted to the person in charge o f  hazardous waste coordination; 

' The rest of the procedure follows the same steps as regular waste 
disposal process. 
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E .  S A F E T Y  REQUIREMENTS 

The sampl ing p l a n  must i n c l u d e  s a f e t y  o f  t h e  sampl ing personnel .  
e s t a b l i s h e d  s a f e t y  p r e c a u t i o n s  must be fo l l owed .  

ments f o r  p r o t e c t i n g  personnel  c a l l s  f o r :  

All 
The minimum r e q u i r e -  

O neoprene rubber  g loves,  s a f e t y  goggles;  

O p r o t e c t i v e  c l o t h i n g ;  
O r e s p i r a t o r  ( i n  some cases).  

When d e a l i n g  w i t h  unknowns, t h e  r e s p i r a t o r  w i l l  be rep laced  w i t h  a: 

s e l f - c o n t a i n e d  b r e a t h i n g  apparatus.  

Dur ing  sampl ing o f  u n i d e n t i f i e d  waste m a t e r i a l ,  two persons should 
always work t o g e t h e r .  Other  p r o p e r  sampl ing p r e c a u t i o n s  i n c l u d e  i n -  

s p e c t i o n  o f  c o n t a i n e r s  b e f o r e  sampl ing.  The f o l l o w i n g  p r e c a u t i o n s  
must be taken  b e f o r e  sampl ing o f  l i q u i d  wastes: 

O I n s p e c t i o n  o f  c o n t a i n e r s ;  

O Be aware of  b u l g i n g  o r  caved i n  drums t h a t  m i g h t  be under p ressu re  

o r  vacuum; 

O R e l i e v e  p ressu re  i n  c o n t a i n e r s  c a r e f u l l y ;  

O Sampling of  corroded o r  r u s t e d  drums should be done w i t h  c a u t i o n  

a g a i n s t  r u p t u r e  and s p i l l a g e  o f  i t s  con ten ts ;  

* Open t h e  bung o f  drums c a r e f u l l y  t o  reduce t h e  p o s s i b i l i t y  o f  

p roduc ing  a spark t h a t  m i g h t  de tona te  on e x p l o s l v e  gas m i x t u r e  I n  
t h e  drum; 

O Closed drums o r  c o n t a i n e r s  c o n t a i n i n g  unknown o r  known hazardous 

m a t e r i a l s  should be opened o n l y  u s i n g  remote c o n t r o l l e d ,  spark- 
p roo f  opening dev i ces  (e.g. ,  remote l y  operated pneumatic wrench 
a long  w i t h  a b rass  f i t t e d  l u g  s o c k e t ) ;  
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O The proper protective respirator, in addition to other protective 

gear, must also be worn when sampling dry, powdered or granular 
wastes in containers or drums. These wastes tend to generate 
airborne particles when the containers are disturbed. 

The following precautions must be taken before sampling solid wastes: 

O Containers must be positioned in upright position and opened slowly; 

O Sample must be compatible with the sampler and the sample container; 

O Table VIII-3 indicates best points to sample containers. 

F .  ON-THE-JOB TRAINING AREAS 

O Visits t o  sampling equipment locations; 

O Explanation and demonstration of sampling with Coliwasa sampler 
with trai nee part i ci pat i on ; 

O Demonstration and training on grain and trier sampler; 

O Labeling sample containers, preparation o f  forms, and submitting 
samples to ACD; 

O Preparation of "Request for Analytical Services" form and 
submitting samples to ACD; 

O Preparation o f  "Chain of Custody" form. 
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Table VIII-3. Sampling p o i n t s  recommended f o r  most waste con ta ine rs  

Conta iner  Type Sampling P o i n t  

Drum, bung on one end Withdraw sample th rough t h e  hung opening. 

Drum, bung on s i d e  

B a r r e l l ,  f iberdrum,  
buckets,  sacks, bags 

Vacuum t r u c k  and 
s i m i l a r  con ta ine rs  

Pond, p i t ,  lagoons 

Waste p i l e  

Storage tank  

soi  1 

Lay drum on s i d e  w i t h  bung u p .  
sample th rough t h e  bung opening. 

Withdraw 

Withdraw samples t h r o u g h  the t o p  o f  
b a r r e l s ,  f iberdrums,  buckets ,  and s i m i l a r  
c o n t a i n e r s .  Withdraw samples th rough f i l l  
openings o f  bags and sacks. Withdraw 
samples th rough t h e  c e n t e r  o f  t h e  
con ta ine rs  and t o  d i f f e r e n t  p o i n t s  
d i a g o n a l l y  oppos i te  t h e  p o i n t  o f  e n t r y .  

Withdraw sample th rough open hatch. 
a l l  o t h e r  hatches. 

Sample 

D i v i d e  su r face  area i n t o  an imaginary 
g r i d .  Take t h r e e  samples, i f  p o s s i b l e :  
one sample near  t h e  sur face ,  one sample a t  
mid-depth o r  a t  cen te r ,  and one sample a t  
t h e  bottom. Repeat t h e  sampl ing a t  each 
g r i d  o v e r  t h e  e n t i r e  pond o r  s i t e .  

Withdraw samples th rough a t  l e a s t  t h r e e  
d i f f e r e n t  p o i n t s  near  t h e  t o p  o f  t h e  p i l e  
t o  p o i n t s  d i a g o n a l l y  o p p o s i t e  t h e  p o i n t  o f  
e n t r y .  

Sample f rom t h e  t o p  th rough t h e  sampl ing 
ho le .  

D i v i d e  t h e  su r face  area i n t o  an imaginary 
g r i d .  Sample each g r i d .  

Source: Samplers and Sampling Procedures f o r  Hazardous Waste Streams, 
EPA-600/2-80-018, January 1980. 
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REFERENCES: 

Samplers and Sampling Procedures for  Hazardous Waste Streams, 
EPA-600/2-80-018. J a n .  1980. 



I X .  HAZARDOUS MAST€ IDENTIFICATION/CLRSSIFICATION T R A I N I N G  - MODULE H 

Module H O u t l i n e  

COURSE OBJECTIVES: To i n s t r u c t  hazardous waste personnel  i n  i d e n t i f i c a t i o n  
and c l a s s i f i c a t i o n  of chemicals i n  accordance w i t h  
r e g u l a t i o n s .  

COURSE LENGTH: 3 hours (20 m inu te  break)  

COURSE CONTENT: A.  R e s p o n s j b i l i t i e s  o f  Hazardous Waste T r a c k i n g  Personnel 

B .  Hazardous Waste D ispcsa l  Form 

C .  I d e n t i f i c a t i o n  o f  Hazardous Waste 

1. Assignment o f  €PA Hazardous Waste Number 

0. D O 1  C l a s s i f i c a t i o n  o f  Hazardous Waste 

1 .  M a t e r i a l  I d e n t i f i c a t i o n  
2. Use o f  DOT Hazardous M a t e r i a l s  Tables 

E .  I n t r o d u c t i o n  t o  t h e  Computerized Hazardous Waste 
T r a c k i n g  System 

F .  O f f - S i t e  Shipments 

G. On-the-Job T r a i n i n g  Areas 

H. Audiotape P r e s e n t a t i o n :  

T i t l e :  M a t e r i a l  C l a s s i f i c a t i o n ,  by E .  I .  DuPont 
Length:  1 5  Minutes 

I. Q u i z :  Hazardous Waste Identification/Classification 

INSTRUCTED B Y :  Person who i s  f a m i l i a r  w i t h  RCRA and DOT hazardous waste 
r e g u l a t i o n s  and who has an understanding o f  hands-on 
o p e r a t i o n s .  

POTENTIAL P A R T I C I P A N T S :  Hazardous Waste Computer Technic ians 
Hazardous Waste Superv i so rs  
Hazardous Waste C l a s s i f i c a t i o n  Personnel 

COURSE/MATERIALS NEEDED: Overhead P r o j e c t o r  
Transparencies 
Audiov iewer  
S l i d e s  and Tape 
Quiz 
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MODULE H 

This module is developed essentially for the hazardous waste tracking 
staff. Hazardous waste personnel trained with this module are those: (a) 
who are responsible for providing "Request for Disposal of Hazardous Waste 
Material," Form UCN-13698, and who later identify and classify each entry 
on this form in accordance with EPA and DOT regulations, and (b) who enter 
all hazardous waste data into the hazardous waste computer system. 
On-the-job training is an essential p a r t  o f  this training. 

A. RESPONSlBILITlES O f  HAZARDOUS WASTE TRACKING PERSONNEL 

Hazardous waste tracking staff responsibilities can be outlined as 

following: 

O Familiarity with environmental regulations; 

O Compliance with training; 

O Interfacing with other ORNL departments and divisions who share 
hazardous wa5te management responsibilities; 

O Identification/classification of wastes; 

* Knowledge o f  chemical hazards; 

O Knowledge of requirements f o r  hazardous waste shipments; 

O Use of the DOT Hazardous Materials Tables; 

O Familiarity with on-site and off-site disposal procedures; 

O Recordkeeping. 
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Some of these responsibilities have been studied previously and 
later modules will cover others. This module will primarily 
concentrate on the topic of waste identification and 
classification. 

8.  HAZARDOUS WASTE DISPOSAL FORM 

Hazardous waste disposal at ORNL is controlled and tracked. The 
initial step in disposing of a waste is taken by the generator of 
the waste in filling out Form UCN-13598 (Figure I X - 1 ) .  Form 
UCN-13698 is a documentation of "chain-of-custody." It provides 
tracking of hazardous waste from the time waste is picked up from 
the generator, packaged, and stored for disposal at an off-site 
commercial facility or on-site treatment/disposal. Some important 
steps t o  check in reviewing the form are: 

O It must be completed as fully as possible by the generator; 

O Completing the last two columns is the responsibility of 
hazardous waste personnel (However, the generator must fill in 
hazard information to the best of his/her knowledge); 

O The telephone number o f  the generator must be included (to 
provide a contact to clarify questionable areas); 

* Each waste in a different size container must be entered as a 

separate item on the list (figure I X - I ) ;  

O The bottom portion o f  the form is completed by the WOG personnel; 

After reviewing the forms, the person classifying waste will: 

O Call or make site visits to clarify problem situations, hazards, 
or entries with the generator. It is very important that the 
form includes a complete description of the material location 
and has a charge number; 
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>f?,%GE L O C A T I O N  

. .- _______.___.-.__iI_ 7 5C!: ..... 

I" 5876 

T O T  A L WE 1 G H T /  V 0 L U h.1 E 

.- . ___ 

REQUEST FOR DISPOSAL OF HAZARDOUS WASTE MATERIAL 

1000 

2 

OESCRI?TION OF MATERIAL 

Benzene 

hlrxturtr of 

Orosc ic  Solvents 

Q U A N T I T Y  

1 Gallon 

Acetone 1 Gallon 
Methanol 1 Gallon 
Xylene 1 Gallon 

1 s 1 L b .  

RADIOACTIVE/  
N 3 N  R AD IO ACT I V E 

Nonradioadva 

Nonradioactivs 

Sonr t3d .  

SoI-tr33. 

H A Z A R D  
INFORMATION 

Suspected 
Carcinogen 

Flammable 

C o r r o s i v  e 

S o l i d  
-_._-___ 

EPA VJASTE NO./ 
CONTAINER NO. * *  

* IF THE I'JASTE IS A CHEhllCAL M I X T U R E  OR A N  ITEM SUCH AS CONTAhllNATED CLOTHING. LIST EACH CHEMICAL 
A N D  APPFIOXlh?ATE AtrlOUNTS Of E A C H  A L L  FOR:,!S NOT P R O P E R L Y  FILLED OUTLVILL 8 E  RETURNED'  

- _ _ _ ~ ~  
TO B E  COLIPLETED BY THE DEPARTMENT OF ENVIRONMENTAL MANAGEhlENT.  

I\i 13613 
E E21 

F i g .  I X - 1 .  E x ~ m p l e  o f  request  f 2 r  disposal o f  
h a z a r d o u s  was te  material form. 
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O Report  c e r t a i n  chemical packaging o r  chemicals t h a t  need s p e c i a l  

a t t e n t i o n  t o  waste h a n d l i n g  personnel .  Fo r  example r e a c t i v e s ,  
exp los i ves ,  e t c .  w i l l  be removed immediate ly  by WOG; 

O F i l l  o u t  Column 6, " E P A  waste number" i n f o r m a t i o n ;  

O Submit t h e  fo rm t o  t h e  person who coo rd ina tes  hazardous 
m a t e r i a l s  p ickup;  

O The waste d i s p o s a l  reques t  f o rm w i l l  accompany waste p i c k u p  and 

t r a n s p o r t a t i o n .  Dur ing  packaging o f  waste " c o n t a i n e r  number" 

i n f o r m a t i o n  w i l l  be en te red  on t h e  form. Then t h e  fo rm w i l l  be 

r e t u r n e d  t o  t h e  hazardous waste computer t e c h n i c i a n  f o r  e n t r y  
i n t o  t h e  waste t r a c k i n g  database. 

C .  I D E N T I F I C A T I O N  OF HAZARDOUS WASTE 

F i r s t ,  hazardous waste on t h e  Form UCN-13698 must be i d e n t i f i e d  

w i t h  respec t  t o  t h e  absence o r  presence o f  r a d i o a c t i v i t y .  T h i s  

i n f o r m a t i o n  may be ob ta ined  th rough  t h e  h e l p  o f :  

O A h e a l t h  phys i cs  surveyor ;  

O Labora to ry  a n a l y s i s ;  
O The genera to r  o f  waste; 

O F a m i l i a r i t y  w i t h  t h e  l o c a t i o n  o f  waste. 

Second, hazardous waste must be i d e n t i f i e d  acco rd ing  t o  i t s  R C R A  

c l a s s i f i c a t i o n .  To dec ide  i f  t h e  waste i t e m  i s  RCRA hazardous 

waste, one c o n s u l t s  t h e  f o l l o w i n g  procedures:  

O Decide i f  t h e  m a t e r i a l  i s  a R C R A  " s o l i d  waste." T h i s  d e c i s i o n  

i s  based on F i g u r e  I X - 2  (Appendix I o f  40 C F R  260);  

O Decide i f  t h e  s o l i d  waste i s  a 'hazardous waste."  F i g u r e  I X - 3  

w i l l  gu ide one i n  d e c i s i o n  making. 
Waste and/or Subpart  D L i s t s  o f  Hazardous Wastes need t o  be 
consu l ted .  

Subpart  C C h a r a c t e r i s t i c s  o f  
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. All matsr ia ls 

1 

Garbage, refuse 
or Sludge 

1 
Solid, liquid. semi-solid or contained 
gaseous material which is: 

1. discarded 
2. served i ts intended purpose 
3. a manufacturing or 

m i nin g by-product 

Does §261.4(a) exclude y o u r  
rna!erial from regrrlatian u n d e r  

RCRA because i t  is one 
of t h e  following: 

7 .  dornestlc sewaga 
2 CL'JA point source d:scharso 

3. irrrgation return f13w 
4.  AEC source, special nuc lea r  

5 in-situ rninrng wast3 
or by -p ro 3 ut : n :?: e r I a I 

THE MATERIAL IS A RCRA SOLID LVASTE 
irrespective of whsther  you: 

1. discard i t  
2. use i t  
3. reuse i t  
4. recycle it 
5. reclaim i t  
6. store i t  or accumulate i t  for 

purposes of 1 - 5 above 

1 
Other 

I 

THE hlATERfAt IS 
NOT A RCRA 

S O L I D  r w s x  

F i g .  I X - 2 .  S o l i d  w a s t e  d e f i n i t i o n  c h a r t  
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Is t h e  s o l i d  w a s t e  

under 5261.5(b)? 
e x c l u d e d  f r o m  r e q s l a t i o n  "5 

I 

Y Z S  

Is the solid v a s t a  l i s t e d  
in Part 261, Subpart  D. NO , 
or is i t  a m i x t u r e  t h a t  

c o n t a i n 3  a m i t e  

tias t h e  v a s t *  o r  a ~ x -  
tura  bean e x c l u c l e d  from Y r S  \ 

I I 

the lists A n  S u S p a r c  EI 
o r  $261.3 i n  a c c o r d a n c e  
vrth $$260.20 ~ R Z  2 6 0 . 2 2 7  

I I I THE ViASTE IS 

I I 

"1 
SUBJECT TO CONTEOL 
UNDER SUSTITLE D 

( i f  land cisposed) 

F i g .  IX-3. C h a r t  o f  h a z a r d o u s  w a s t e  d e f i n i t i o n  
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1. Assignment o f  EPA Waste Number 

To i d e n t i f y  and c l a s s i f y  by EPA hazardous waste number, f o l l o w  
t h e  procedure below: 

O I f  you know t h e  hazardous waste c h a r a c t e r i s t i c s  of  t h e  

waste p e r  Subpar t  C,  t h e n  w r i t e  matching EPA numbers 
DO01 -DO1 7 ( Appendi x L )  ; 

O Check F igu res  IX-1 and I X - 2  t o  dec ide  i f  i t  i s  s o l i d  RCRA 

waste; 

O Check F and K l i s t s  f o r  s ludges and processed wastes 
(Appendix L ) ;  

Check 261.33 U and P l i s t i n g  f o r  commercial chemicals and 

s p i l l e d  m a t e r i a l s  (Appendix L ) ;  

O I f  you cannot f i n d  an EPA hazardous waste number f o r  a 

s p e c i f i c  substance, go t o  49 C f R  172.101 and 172.702 t a b l e s  
and determine hazard c l a s s  f rom t h e  p r o p e r  s h i p p i n g  name. 
From t h e  hazard c l a s s ,  determine t h e  match ing EPA hazardous 
waste number by c h a r a c t e r i s t i c s  o f  hazardous waste. See 
t h e  assignment below: 

DOT Hazard Class 

Flammable l i q u i d  
C o r r o s i v e  
Combust ib le 
O x i  d i  z e r  
Flammable s o l i d  
Flammable s o l i d  

Poison B 
ORMs 
(go t o  l i t e r a t u r e  
t o  determine 
hazard c l a s s  

Form UCN-13698 
Hazard I n f o r m a t i o n  

(E Class)  

F 1 ammab 1 e 
C o r r o s i v e  
Combust ib le 
O x i d i z e r  
Flammable s o l i d  
Water r e a c t i v e  
(Dangerous when wet)  
Poison B 

F 1 a m a  b 1 e 
Cor ros  i ve 
Reac t i ve  
ORM-E 

E PA 
Hazardous Waste 

Number 

DOOl  
D O 0 2  

Not Assigned 
DOOl 
DOOl  
D O 0 3  

Not Assigned 
Assign accord- 
i n g  t o  hazard: 

DO01 
DO02 
DO03 

Not assigned 
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O When you cannot f i n d  t h e  chemical  l i s t e d  i n  t h e  DOT t a b l e s  

o r  o t h e r  l i t e r a t u r e ,  l i s t  i t s  s h i p p i n g  name as "hazardous 

substance'' and hazard c l a s s  as ORM-E.  There w i l l  n o t  be any 

€PA hazardous waste number f o r  t h i s  waste; 

O Unknown waste c o n t a i n i n g  a s i n g l e  o r  a m i x t u r e  o f  hazardous 

c o n s t i t u e n t s  w i l l  be analyzed f o r  R C R A  parameters t o  

i d e n t i f y  waste c h a r a c t e r i s t i c s .  Subsequently, p roper  E P A  

waste numbers w i l l  be assigned (0001-D017, Appendix L ) ;  

O M i x t u r e s  o f  waste m a t e r i a l s  w i t h  t h e  same EPA c h a r a c t e r  

i s t i c s  w i l l  be assigned corresponding t o  E P A  waste numbers; 

O M i x t u r e s  o f  processed w a s t e  corresponding t o  Table F w i l l  be 

ass igned an F number; 

O Assign code 600 f o r  d e t o n a t i o n  and 700 f o r  d i s p o s a l  a t  t h e  

Quar ry  f o r  a c o n t a i n e r  number. 

Problems : 

a .  What i s  t h e  EPA hazardous waste number f o r  Arsenic  111 

Oxide? 

b .  What i s  t h e  E P A  hazardous waste number f o r  wastewater 

t r e a t m e n t  s ludges f rom t h e  chemical  conve rs ion  c o a t i n g  of  
a 1 umi num? What i s  t h e  

hazard code? Why were these 

sludges l i s t e d ?  

D .  DOT C L A S S I F I C A T I O N  OF HAZARDOUS WASTE 

R C R A  hazardous wastes, i n  a d d i t i o n  t o  be ing  c l a s s i f i e d  under RCRA 
r e g u l a t i o n s ,  must a l s o  be c l a s s i f i e d  i n  accordance w i t h  DOT 
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regulations; since during transportation all R C R A  wastes are 
treated the same as DOT hazardous materials ( 4 9  C F R  173.2). In 
Module C, DOT hazard classes have been studied. When the material 
has more than one hazard, it must be classed according to the 
following order of  hazards: 

a. 
b. 
C .  

d. 
e. 
f .  

9. 
h .  
i. 

j. 
k .  
1. 
m. 
n. 
0. 

P. 

Radioactive Material (highest, number one hazard); 
Poison A ;  
Flammable Gas; 
H on - F 1 amma b 1 e Ga s ; 
Flammable Liquid; 
Oxidizer; 
Flammable Solid; 
Corrosive Material (Liquid); 
Poison B; 
Corrosive Material (Solid); 

Irritating Materials; 
Combustible Liquids (exceeding 110 gallons); 
ORM-B; 
ORM-A; 
Combustible Liquids (less than 110 gallons); 
ORM-E. 

There are exceptions to the above classification. These 
exceptions include: 

O a material identified in 172.101; 
O an explosive classed under 173.86 or blasting agent under 
173.114a; 

O an etiological agent identified in 173.386; 
an organic peroxide (772.101 & 173.151d). 



1. Material Identification 

It is necessary that the composition of the material to be 
shipped is known. Usually, labels or product names provide us 
with knowledge to identify the properties of the material. 
However, i f  the material i s  unknown, we can consult: 

a .  the user o f  the material; 
b .  the manufacturer; 
c. laboratory analysis; 
d. organizations which offer assistance. The following 

organizations might be contacted f o r  consultation. 

O CHEMlREC (202) 887-1255; 

O OHM, Inc. (419) 423-3526; 

O DOT - Technical Division (202) 426-2311; 

O Bureau of Explosives (202) 835-9500; 

O Communicative Disease Center (404) 329-3524; 

O EPA -- Technical Assistance (202) 426-9346; 

O Office of Hazardous Materials Regulation (OHMR) 
Inf o m a t  

O National 
296-1 585 

O National 

on Center (202) 426-2075; 

Agricultural Chemical Association (202)  

Response Center (800) 424-8802; 

There are several publications that can be used (see 
Module 0, Section B t o  help identify chemicals and wastes. 



2 .  Use o f  DOT Hazardous M a t e r i a l s  Tables 

There a r e  two DOT Hazardous M a t e r i a l s  Tables:  

- 40 C F R  172.101 t i t l e d  Hazardous M a t e r i a l s  Table.  
- 40 C F R  172.102 t i t l e d  O p t i o n a l  Hazardous M a t e r i a l s  Table.  

The O p t i o n a l  Hazardous M a t e r i a l s  Table p r o v i d e s  d e s c r i p t i o n s ,  

c l a s s i f i c a t i o n s ,  l a b e l i n g ,  and vessel  stowage requi rements 
which a r e  used f o r  i n t e r n a t i o n a l  shipment. The O p t i o n a l  Table 
may be used t o  h e l p  us c l a s s i f y  some compounds; however, t h i s  
t a b l e  i s  n o t  a s u b s t i t u t e  f o r  t h e  172.101 t a b l e  and does n o t  
c o n t a i n  t h e  same necessary i n f o r m a t i o n .  

Hazardous M a t e r i a l s  Table 172.101 i s  made up o f  seven columns 

t o  p r o v i d e  us w i t h  v a r i o u s  hazardous m a t e r i a l s  i n f o r m a t i o n  and 
shipment requi rements (Appendix B ) .  These seven columns w i l l  
be s t u d i e d  he re .  

Column 2 - Proper  Sh ipp ing  Name 

T ra inee  must be aware o f  c e r t a i n  r u l e s  l i s t e d  below. F i n d  

each o f  t h e  examples on t h e  Hazardous M a t e r i a l s  Table.  

a .  Only names i n  Roman Type a r e  p r o p e r  s h i p p i n g  names. 
Example: Crotony lene 

Cupr ic  Cyanide 

b .  The name may be s i n g u l a r  o r  p l u r a l .  

Example: Cosmetics, s o l i d ,  n.0.s. 

c .  L e t t e r s  may be e i t h e r  upper or l ower  case. 
Example: Propy l  A l coho l  

PROPYL ALCOHOL 
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Words i n  I t a l i c  may be i n c l u d e d  i n  a d d i t i o n  t o  t h e  

p roper  sh ipp ing  name, which i s  always i n  Roman t y p e .  
Example: P rop iony l  Peroxide, n o t  more than  28% i n  

s o l  u t i  on. 

The word t l O r t t  i n  i t a l i c s  i n d i c a t e s  t h a t  t h e  most 

a p p r o p r i a t e  t e r m  i n  t h e  sequence o f  sh ipp ing  names may be 

used alone, w i t h o u t  l i s t i n g  a l l  t h e  o t h e r  names i n  t h e  
sequence. 

Example: O x i d i z e r ,  n.o.s.,  o r  o x i d i z i n g  m a t e r i a l ,  n.0.s.  

The a b b r e v i a t i o n  “NOI“ ( n o t  o the rw ise  indexed) can be 

i n te rchanged  w i t h  “N.O.S.“ ( n o t  o the rw ise  s p e c i f i e d ) .  

Example: Cor ros i ve  l i q u i d ,  n.0.s.  

9 .  Except f o r  o rqan ic  perox ides,  when one e n t r y  i n  Column 2 

i n  Roman t y p e  r e f e r s  t o  ano the r  e n t r y  a l s o  i n  Roman t y p e  

by t h e  word “ s e e “  i n  i t a l i c s ,  e i t h e r  s h i p p i n g  name i s  
acceptable.  

Example: Methy l  s u l f a t e .  See Dimethy l  S u l f a t e .  

h .  When a s h i p p i n g  name i n c l u d e s  a c o n c e n t r a t i o n  range, such 

as “ P e r c h l o r i c  a c i d ,  n o t  ove r  50% ac id , “  you may e n t e r  t h e  

a c t u a l  c o n c e n t r a t i o n ,  i .e.,  “ P e r c h l o r i c  Acid,  40% a c i d . “  

i. I f  an a p p r o p r i a t e  t e c h n i c a l  name (e.g., a r a d i o i s o t o p e  of 
i r o n )  i s  n o t  l i s t e d  i n  Column 2 o f  t h e  t a b l e ,  t h e  p roper  

s h i p p i n g  name must be s e l e c t e d  f rom t h e  genera l  d e s c r i p -  

t i o n s  o f  N.O.S. e n t r i e s  most c l o s e l y  corresponding t o  t h e  

hazardous p r o p e r t i e s  and d e s c r i p t i o n  o f  t h e  m a t e r i a l  be ing  

shipped ( i . e ,  Rad ioac t i ve  M a t e r i a l ,  N.O.S.). 

Prob 1 ems 

1.  A r e  these names p roper  s h i p p i n g  names? a )  Moth b a l l s ?  
b )  Caust ic  soda, l i q u i d ?  



201 

2. W h i c h  o f  t h e  s h i p p i n g  names below provides t h e  most 

accu ra t e  desc r ip t ion?  a )  Corrosive l i q u i d ,  n . 0 . s . ;  

b )  compound, c leaning l i q u i d ;  c )  potassium hydroxide, 

so 1 u t i  on? 

j. I f  the word "waste" i s  not included i n  t h e  hazardous 

mater ia l  d e s c r i p t i o n  i n  t h e  Table ,  the  proper  s h i p p i n g  

name f o r  a hazardous waste? must include the word "waste" 

preceding t h e  proper  s h i p p i n g  name o f  t h e  m a t e r i a l .  For 

example: Waste acetone.  

k. I f  only t h e  DOT hazard c l a s s  "ORM E "  a p p l i e s ,  then the 

proper  name i s  "Hazardous Waste, l i q u i d  ( o r  s o l i d ) ,  

n . o . s . "  o r  "Hazardous Substance,  l i q u i d  ( o r  s o l i d ) ,  n.0.s." 

1 .  A mixture o r  so lu t ion  comprised of a hazardous mater ia l  

i d e n t i f i e d  i n  the Table by t echn ica l  name and non- 

hazardous mater ia l  may be descr ibed u s i n g  t h e  proper  

shipping name o f  t h e  hazardous m a t e r i a l ,  i f  

O The mixture o r  so lu t ion  i s  not  s p e c i f i c a l l y  i d e n t i f i e d  

i n  t h e  t a b l e ;  

O The hazard c l a s s  of t h e  mixture o r  so lu t ion  i s  t he  same 

a s  t h a t  o f  t h e  hazardous m a t e r i a l ;  and 

O The qua l i fy ing  word "mixture" o r  N s o l u t i o n " ,  a s  

appropr i a t e ,  i s  added as p a r t  of the  proper  shipping 

name. For example, a so lu t ion  of ace tone ,  mineral o i l ,  

and water ,  meeting t h e  d e f i n i t i o n  o f  a flammable 

l i q u i d ,  may be descr ibed a s  "Acetone s o l u t i o n ,  

Flammable l i q u i d ,  UN 1090." 

m .  Except f o r  proper s h i p p i n g  names i n  the Table t h a t  a r e  

preceded by  a plus  (+ )  
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O I f  i t  i s  s p e c i f i c a l l y  determined t h a t  a m a t e r i a l  m e e t s  

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

shown i n  a s s o c i a t i o n  w i t h  t h e  p roper  s h i p p i n g  name, t h e  

m a t e r i a l  must be desc r ibed  by an a p p r o p r i a t e  sh ipp ing  

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

t h e  m a t e r i a l ;  o r  

O I f  an a p p r o p r i a t e  t e c h n i c a l  name i s  n o t  shown i n  t h e  

Table, s e l e c t i o n  o f  a p r o p e r  s h i p p i n g  name must be made 

f rom t h e  genera l  d e s c r i p t i o n s  o f  n.0.s.  e n t r i e s  

corresponding t o  t h e  s p e c i f i c  hazard c l a s s  o f  t h e  

m a t e r i a l  be ing  shipped. The name t h a t  most appro- 

p r i a t e l y  desc r ibes  t h e  m a t e r i a l  must be used, e.g., an 

a l c o h o l  n o t  l i s t e d  by name i n  t h e  Table must be shipped 

as "A lcoho l ,  n .o .s . "  r a t h e r  than  "Flammable l i q u i d ,  

n .0.s . "  Some m i x t u r e s  may be more a p p r o p r i a t e l y  

desc r ibed  acco rd ing  t o  t h e i r  a p p l i c a t i o n ,  such as 

ItCompound, c l e a n i n g  l i q u i d "  o r  "Compound r u s t  

removing," r a t h e r  than  by an n.0.s. e n t r y ,  such as 

"Cor ros i ve  l i q u i d ,  n.o.s." ;  

I f  a m a t e r i a l  meets t h e  d e f i n i t i o n  of m o r e  than  one 
hazard c l a s s  and i s  n o t  s p e c i f i c a l l y  i d e n t i f i e d  i n  t h e  

Table,  t h e  hazard c l a s s  o f  t h e  m a t e r i a l  must be d e t e r -  

mined by u s i n g  t h e  precedence s p e c i f i e d  i n  1 7 3 . 2 .  

Column 1 - Hazard Codes 

Th is  column p rov ides  hazard codes. 

i s  p e r t i n e n t  t o  t h i s  column. 

The f o l l o w i n g  i n f o r m a t i o n  
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a. No entry means modes. 

b. A - Material is regulated only by air. 

c. W - Material is regulated only by water 
( " A "  and "w"  has no significance if the material is a 
hazardous waste . )  

d. E 

e .  + 

Regulated by the EPA as a hazardous substance and 
subject t o  additional regulations regardless o f  the 
mode o f  transportation or hazard class. 

The Material always Uises the shipping name in 
Column 2 even though the materials may be diluted, 
less than 40 psia if a gas, or in a solution. It 
does not even have to meet the definition of the 
hazard class listed in Column 3 .  Any quantity of  
the material m r n  be shipped with that proper 
shipping name, and meet all the packaging, marking, 
labeling, and placarding requirements for that 
named material, unless an alternate description 
has been specifically authorized. 

Example: I f  phenol is diluted, i t  would still have 
the same shipping name and same hazard 
classification. 

Problem: F o r  the following materials/package, 
fill in the mode(s). 
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- A i r  Water A l l  Modes M a t e r i a  1 

Benzyl 
C h l o r i d e  
300 l b s .  

Ma 1 a t h i  on 
25 l b s .  

Thi ram 

50 l b s .  

Ca 1 c i  um 
Oxide 
100 l b s .  

Column 3 - Hazard Class and I d e n t i f i c a t i o n  Number 

Column 3 i s  made up o f  two columns: 

a.  The f i r s t  column c o n t a i n s  e i t h e r  t h e  Hazard Class o f  t h e  

m a t e r i a l  o r  t h e  word "Forb idden."  I f  t h e  word "Forbidden" 
appears, t h e n  t h a t  m a t e r i a l  may n e i t h e r  be o f f e r e d  f o r  

t r a n s p o r t a t i o n  n o r  accepted, by any mode. (There a re  a 
few excep t ions . )  

b .  The second column, 3A c o n t a i n s  t h e  I d e n t i f i c a t i o n  Number 
ass igned t o  t h a t  m a t e r i a l .  "UN" ( U n i t e d  Na t ions )  numbers 
a r e  a p p r o p r i a t e  f o r  use on a l l  shipments, e i t h e r  i n t e r -  
n a t i o n a l  or  domest ic.  "NA" ( N o r t h  American) numbers a r e  
used o n l y  i n  t h e  U n i t e d  S t a t e d  and Canada. 
1983,  t h e y  must be marked on t h e  o u t s i d e  o f  t h e  package 
w i t h  the p r o p e r  s h i p p i n g  name i n  a d d i t i o n  t o  sh ipp ing  
papers. 

A f t e r  July 1, 
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Problem: Hazard class and identification numbers 

for the following materials are: 

Material Hazard Class u 
Vinyl Chloride 

V i n y l  Acetate 

Paint thinner, Liquid 

Column 4 - Required Label 

l’his column will provide us with information regarding the 
necessary label to be used on the container and/or with the 
exceptions to the use o f  a label. The DOT labels are illus- 
trated in Module C, Figure I V - 1  will be referred t o  this 
column. First the proper name must be found to be able t o  
assign the proper label. 

Labels might identify the hazard associated with the substance 
or provide information relative to shipping limitations (see 
Acrylonitrile). Labeling has been covered in Module C, 
Section C ( 4 ) .  

Problem: Identify labels for the following materials: 

Ha teri a 1 Label 

Pentane 
Phosphorus Oxyc  h 1 ori de 
F1 uorine 
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Column 5 - Packaning 

Column f i v e  c o n s i s t s  o f  t w o  separate columns. The columns 

s p e c i f y  t h e  l o c a t i o n  ( r e f e r e n c e )  of  t h e  packaging except ions 

a v a i l a b l e  ( i . e . ,  l i m i t e d  q u a n t i t y  p r o v i s i o n s )  and t h e  pack- 

ag ing  t h a t  should be used, s p e c i f i c  requi rements.  The 49 C F R  
s e c t i o n s  i d e n t i f y i n g  requi rements must be read c a r e f u l l y .  
Hazardous m a t e r i a l  shipments, un less o the rw ise  a u t h o r i z e d ,  

must be packaged i n  c o n t a i n e r s  whose des ign  and c o n s t r u c t i o n  

have been approved f o r  use. There a r e  t h r e e  l e v e l s  o f  

packaging requi rements,  These a r e  genera l  requi rements,  

hazard c l a s s  requi rements,  and m a t e r i a l s  s p e c i f i c  requi rements.  

Module C ,  S e c t i o n  3 e x p l a i n e d  these  t h r e e  types o f  packaging. 

Problem: L i s t  t h e  packaging requi rements f o r  t h e  f o l l o w i n g  

hazardous m a t e r i a l s  f rom t h e  Hazardous M a t e r i a l s  

Tab1 e .  

Mate ri a 1 Column (a). Column ( b )  

Dimethy l  s u l f a t e  

A c r y l i c  a c i d  

Fuming n i t r i c  a c i d  

Column 6 - Q u a n t i t y  L i m i t a t i o n s  

Column 6 i d e n t i f i e s  t h e  maximum n e t  q u a n t i t y  a l l owed  i n  one 

package. Column 6A p rov ides  r e f e r e n c e  f o r  t r a n s p o r t a t i o n  by 
passenger-carry ing a i r c r a f t  o r  passenger r a i l c a r .  
q u a n t i t y  o f  m a t e r i a l  p e r  package exceeds t h e  maximum q u a n t i t y  
a l l owed  on a passenger-carry ing a i r c r a f t ,  t h e  package must 

bear  a "Cargo A i r c r a f t  Only"  l a b e l ,  and must be so i n d i c a t e d  

on t h e  s h i p p i n g  paper. 

When n e t  
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Column 68 provides r e fe rences  For t r a n s p o r t a t i o n  by cargo 

a i r c r a f t  only.  Any package exceeding the quan t i ty  allowed on 

a cargo-only a i r c r a f t  i s  forbidden f o r  t r a n s p o r t a t i o n  by  a i r ,  

Problem: Ind ica t e  t h e  maximum quan t i ty  per package allowed on 

a "passenger-carrying a i r c r a f t ' '  and "cargo a i r c r a f t  

only" f o r  the fol lowing hazardous ma te r i a l s .  

Passenger Carrying Cargo A i r c r a f t  

Materia 1 A i r c r a f t  O n l y  

Lead cyanide 

D i  v i n y l  e t h e r  

Phosphine 

Column 7 - Water Shipments 

Three columns i d e n t i f y  loca t ions  on board f o r  ( a )  cargo 

vesse l ,  ( b )  passenger ves se l ,  and ( c )  o t h e r  requirements.  

Two exe rc i se s  w i l l  be conducted here  t o  r e i n f o r c e  t h e  use of 

the Hazardous Mater ia l s  Table and t o  c l a s s i f y  hazardous waste 

on Form UCN-13698. 

Exercise:  O Complete information f o r  each r e l evan t  column f o r  

acetone,  l i th ium n i t r ide  and e t h y l  a lcohol  on 

e x e r c i s e  shee t s  A-1 ,  A-2, and A-3. 

Exercise:  O Look up each chemical f o r  i t s  "Hazard Code" and 

"EPA number" on exe rc i se  shee t  B.  
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i-10 1 22789 
.ation ot M a t e r i a l  

32 
R ADIOACTIV  El 

N O N  R AD1 OACTI V E  
Q U A N T I T Y  H A Z A R D  

INFORMATION DESCRtPTlON OF M A T E R I A  

Benzene 
SUrp.Crd 

G r c i n o g m  1 Gallon 

Acetone 1 Gallon 

Nli.thanol 1 Gallon 

Xylene 1 Gallon 

hlixture of 
Organic SOIvenb 2 FlJmmabls 

1 Sodiu i i :  Bromate 1 ?: 1 1-11 

2 

- 

3 

- 

4 

I 

Cupric C h l o r i d e  11 S 1 Lb 

2 x 1 Li, 

Vanad ium p e n t o s i d e  1 S 112 Lh 

IF THE WASTE I S  A CHEF,lICAL M I X T U R E  OR A N  IYEfv; SUCH AS CONTA:.ltNATEO CLOTHING. LIST EACH CHEMICAL 

AND APPR0Xlh:ATE AhlOUh'YS OF EACH A L L  FOR:.'S N O T P R O P E R L Y  FILLED OUT iVlLL BE RETURNED! 

TO BE C0:APLETED B Y  THE DEPARTMENT OF E N V I R O N M E N T A L  MANAtEP.1ENT. 
- 

T O T A L  LYE I C H T / V O L U h l E  R A G E  L O C A T I O N  

fi E C Y ~ L E / D I S ~ O ~ A L  SITE -I------ ___I_----c 

D A T E  
__ 
E TO S T O R A G E  

. ~- __-.---,--.p.-L...... ..--_.I.______.-~ .I_____- ____.-- .- . . _--- ..I ___ _________._____I____....--- 
W H I T E -  DEr.: 
CANAFi ' f  . C O N T A I N E R  
BLUE: . \ r J F S T E  G E N E R A T O R  

INFOHr . iAT lOP l  T O  e €  CO'.:PLETED B Y  DEL: Exercise  B 

J 13693 
8-82} 
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E .  I N T R O D U C T I O N  T O  THE C O M P U T E R I Z E D  HAZARDOUS WAST€ T R A C K I N G  SYSTEM 

To implement R C R A ' s  " c r a d l e  t o  grave"  mo t to ,  ORNL developed a 
computer t r a c k i n g  system f o r  hazardous m a t e r i a l s .  T h i s  system i s  

processed on t h e  DECsystem-10 computer us ing  System 1022 as t h e  

database management system and SCOPE as t h e  system screen p ro -  
cessor .  Wi th  t h e  i n f o r m a t i o n  on t h i s  system, up-to-date inven-  

t o r i e s  a r e  k e p t  on: 

O Waste; 

O Asbestos; 

O PCBs; 
O S p i l l s .  

The management i n f o r m a t i o n  r e p o r t s  can be generated on: 

O Month ly  B i l l i n g ;  

O M a n i f e s t  I n v e n t o r y  L i s t ;  

O Asbestos Reports;  

O PCB I n v e n t o r y  Reports;  

O Annual Repor ts ;  

O D i v i s i o n  T o t a l s ;  

O O f f - s i t e  Disposal  B i l l i n g .  

The ORNL/CSD/TM-236 e n t i t l e d  "ORNL Computerized Hazardous 
M a t e r i a l s  T r a c k i n g  System" w i l l  be p rov ided  t o  t h e  t r a i n e e .  

I n t r o d u c t i o n  and d e f i n i t i o n s  o f  t h i s  r e p o r t  w i l l  be reviewed. 
Chapter 5 o f  t h e  r e p o r t  d e s c r i b i n g  program HMTS03 i s  of  s p e c i a l  

i n t e r e s t .  Command "DO W A S T E "  on t h e  m o n i t o r  l e v e l  w i l l  access 
t h i s  program. The waste d i s p o s a l  menu ( F i g u r e  I X - 4 )  prov ides  n i n e  
choices.  Number 1, "data e n t r y "  i s  accessed t o  e n t e r  da ta  f rom 

Form UCN-13698 t o  t h e  computer. T h i s  da ta  e n t r y  i s  c o n s i s t e n t  

w i t h  e n t e r i n g  i n f o r m a t i o n  on two computer screens ( F i g u r e  I X - 5 ) :  

O "Waste Disposal  Data Screen-Account Data";  and 
O "Waste Disposal  Data Screen- i tem Data". 
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W a s t e  Disposal screen. 

F i g .  IX-4. Waste d i s p o s a l  screen 
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Waste L)ispo.sai data screen-item d 3 ~  

F i g .  IX-5. Waste disposal data screens 
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Four d i f f e r e n t  f i l e s  use t h i s  i n f o r m a t i o n  f o r  hazardous waste. 

These a r e :  

WACCT (genera l  accoun t ing  i n f o r m a t i o n ) ;  
WlTEM (waste i t e m  f i l e ) ;  

O WASTE ( i n d i v i d u a l  waste o f  a m i x t u r e ) ;  
O RADWST ( r a d i o a c t i v e  waste i n f o r m a t i o n ) .  

Exe rc i se :  S imu la te  e n t e r i n g  i n f o r m a t i o n  f rom Form UCN-13698, 
e x e r c i s e  sheet C, t o  computer screens; "Waste d i s p o s a l  
da ta  screen - account d a t a "  and "Waste d i s p o s a l  da ta  
screen - i t e m  d a t a "  on e x e r c i s e  sheet 0-1 and 0-2.  

F .  OFF-SITE SHIPMENTS 

Hazardous wastes, un less t r e a t e d  o r  disposed o f  o n - s i t e  a t  ORNL, 
a r e  shipped t o  an o f f - s i t e  EPA approved, commercial f a c i l i t y .  A 
m a n i f e s t  i s  prepared i n  accordance w i t h  t h e  r e g u l a t i o n s  f o r  t hese  
shipments (Appendix A ) .  The m a n i f e s t  i n v e n t o r y  l i s t ,  generated by  
t h e  hazardous m a t e r i a l s  computer system, i s  a qu i ck ,  dependable 
and i n t e g r a l  p a r t  o f  t h e  process.  I t  i s  used f o r  r e q u i s i t i o n  
o r d e r s  t o  choose d i s p o s a l  f a c i l i t i e s .  It i s  a l s o  an at tachment  t o  
t h e  m a n i f e s t  when a c t u a l  shipment takes p l a c e .  

6 .  ON-THE-JOB T R A I N I N G  AREAS 

Complet ing f i f t e e n  ( 1 5 )  hazardous waste  " E P A  N o . "  and "Hazard 
I n f o r m a t i o n "  on Form UCN-13698 wi th  t h e  h e l p  o f  a person who i s  
r e s p o n s i b l e  f o r  identification/classification a t  DEM; 

O Repeat ing t h e  above t a s k  on f i f t . e e n  ( 1 5 )  more hazardous waste 
e n t r i e s  w i t h o u t  he lp ;  

O Observing da ta  e n t r y  f o r  Hazardous M a t e r i a l s  T rack ing  System. 
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REQUEST FOR DEPOSAL O F  HAZARDOUS WASTE F ~ A T E R I A L  

-- 
T O R A G E  L O C A T I O N  

J . N .  Sn i  t h  
~ .... ---No.---- 
n t  

TO T A L  Y J  E I G ti T/  V 0 L U h9 E 

K - I O  I 22789 
car ion  of M a t e r i a l  

1000 
T E r.1 
NO.  

1 

2 

2 

~ 

DESCRIPTION OF M A T E R I A L  - 

Benzene 

M i x t u r e  of 

Organic Solvents 

Fo rriia 1 d e h  y d e 

O U A N T I T Y  

1 Gallon 

Aceton. 1 Gallon 

Mahanol 1 Gallon 

Xyleno 1 Gallon 

l X 1 L t  

~ 

1 x 1/2 Lt. 

1000 
rhJrga/ .Vork O r d a  NO. I- none h o  

6-001- 158 6 9 ~ ! J E  E - 
>om or Area 

32 
RADIOACTIVE/  

N O N R A D I O A C T I V E  

Nonradioactiw 

N o n r n d .  

H A Z A R D  
IN FOR PA A T  ION 

Flammable 

EPA WASTE  no./-^- 
:ONTAINER NO. .- 

. IF T H E  WASTE I S  A CHEXIICAL M I X T U R E  OR AN ITEM SUCH AS CONTAt. l IVATED C L O T H I N G ,  L I S T  E A C H  C H E M I C A L  

AND APPROXIMATE A M O U N T S  OF EACH. ALL  FORA7S N O T P R O P E R L Y  F ILLED O U T \ Y I L L  EE RETURNED!  

. - -.___.___I 
R E C Y C L E / ~ S P O S A L  S L T E  --t - - - . - - - F C  E D I s P o s A L D A T i 

a T E  T O  S T O R A G E  

__---__- ___.I - ..... ---...A7- ~- . -- ---zTAy=-- -- ..... ...~ ~ ...... ____ . ____..-.- 
W H I T E .  D E M  
CAP1 A R Y - C O N T A I N  E R 
B L U E  - W A S T E  G E N E R A T O R  

- *  I N F O R ? A A T I O N  TO B E  COI.1PLETEO B Y  OEM 
Exercise C 
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N'aste Disposal data screen-item &a 

Exercisc  D-1 
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\Vaste Disposal dxta scren-item &CL 

Exercise D-2 
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0 Reviewing the  overa l l  c a p a b i l i t i e s  of t h e  t racking database 

system; 

Entering d a t a  f rom Form UCN-13698 i n t o  computer f i l e ;  

Entering data  t o  asbestos  da ta  f i l e ;  

Entering data  to PCB da ta  f i l e ;  

Generating monthly b i l l i n g ;  

Generating manifest  inventory at.tachment; 

Generating asbestos  repor t s ;  

Generating PCB inventory l i s t s ;  

Generating o f f - s i t e  disposal  b i l l i n g .  
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Answers t o  Problems 

3.4 ( a )  PO12 

3.4 (b) FOl9; Tox i c  waste;  t hese  s ludges  c o n t a i n  t o x i c  hexava len t  
chromium and cyan ide  (complex) l i s t e d  i n  40 CFR 261, Appendix 
VII. 

Column 2 ( i )  m: 

1 ( a )  No 
1 ( b )  Yes 
2 Potass ium h y d r o x i d e  

Column 1 ( e ) :  
M a t e r i a  1 

Column 3 ( b ) :  

Benzy l  
C h l o r i d e  
300 l b s .  

A i r  - 

Mal a t  h i  on 
25 l b s .  

Th i ram X 
50 l b s .  

Ca 1 c i urn 
Oxide 
100 l b s .  

X 

M a t e r i a l  

V i n y l  C h l o r i d e  

V i n y l  A c e t a t e  

P a i n t  t h i n n e r ,  
L i q u i d  

Water A l l  Modes 

x 

X 

X 

Hazard Class Io# 

Flammable Gas UN 1086 

Flammable L i q u i d  UN 1301 

F 1 ammabl e UN 1263 
L i q u i d  (check 
f l a s h  p o i n t )  
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Column 4 ( a ) :  

Problem 

Hat e ri a 1 

Pentane 
Phosphorus Oxychloride 
Fluorine 

a .  Corrosive and  dangerous p lacards  
b. Yes 

Answers - Continued 

Column 5 :  

Label 

Ma t e r i  a 1 Column ( a )  

Flammable L i q u i d  
Corrosive Mater ia l  
Poison and Oxidizer  

Dimethyl s u l f a t e  None 
Acryl ic  Acid 'I 73 .244  
Fuming N i t r i c  Acid None 

Column (b) 

1 7 3 . 2 5 5  
173.245 
173.268 

C o l u m n  6: 

Passenger C a r r y i n g  Cargo Aircraft 
Material  - A i  rc r a f t  Only  

Lead 2 5  l b s  No l i m i t  
D i  vinyl e t h e r  Forbidden 10 ga l lons  
Phosphine Forbidden Forbidden 

Solu t ions  t o  exerc ses i n  t h i s  module a r e  included in  t h e  following pages. 
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REQUEST FOR DISPOSAL OF H A Z A R D O U S  WASTE r$1ATERiAL 

H A G €  L O C A T I O N  TO TU L i':E I G H T I V  0 LU Ll E 

I 22789  -- -10 
Zion of Mater ia l  

32 
I3 A 0 I 0 ACT I V E / 

NONRADIOACTIVE 
OUANTITY 

H A Z A R D  
IN FO 8 M A T  I ON 

- 
EPA YJASTE NO./ 

:ONTAINER NO. * -  DESCRIPTION OF M A T E R I A L  * 

s u s p e a a j  

Carcinogan 1 Gallon Benrenn 

Acetono 1 Gallon 

Methanol 1 Gallon 

Xyleon 1 Gailon 

hi ix t i i re  of 

Organic Solvenu 
Flammabla 

K o n r a d .  

,/ 

no01 ,-' 

/' 5J 
1 X I L b  Sod i IU-, tlromr! t e  

__ 

C u p r i c  C h l o r i d e  

___ ~ 

11 s 1 Lb Konrad .  P o i s o n ,  s o l i d  
/' j; 

D O @ ?  
2 S l L b  K o n r n d .  

1 x 1 1 2  Lb Canad i u m  p e n t  o x i d e  Xonrad. OR!l-E 

P o i s o n  

IF THE WASTE I S  A CHEhl lCAL t.llXTURE OH AN ITEM SUCH AS CONTA?.llXATED C L O T H I N G ,  LIST EACH CHEMICAL 

AWD ~ P p R 0 x l h l A T E  A?.iOUUTS OF EACH A L L  FOR'.iS NOT P H 0 ; ' E R L Y  F I L L E D  OUTLVILL €?E A E T U R N E D l  
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Waste Disposal data screen-item d 3 ~ -  

E x e r c i s e  D-1 
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Waste Disposal d3t3 screen-item &LL 

E x e r c i s e  D-2 
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REFERENCES: 

Radioactive Materials Transportation Workshop Attendee Workbook, prepared 

by U.  S. Department o f  Energy. 

R E E C O  Hazardous Materials Handling Workshop, Reynolds Electrical and 

Engineering Co., Inc., Las Vegas, Nevada. 



X .  RCRA CONTINGENCY PLAN AND EMERGENCY PROCEDURES - MODULE I 

Module I Outline 

COURSE OBJECTIVES: To provide familiarity with emergency response 
procedures at ORNL and provide guidelines to respond to 
hazardous material spi 11s. 

COURSE LENGTH: 3 hours (20 minute break) 

COURSE CONTENT: A .  Emergency Response at ORNL 

1 .  Responsibilities 

€3. ORNL Spill Prevention Control Countermeasures and 
Contingency (SPCCC) Plans 

1. Regulations 
2 .  Spill Plan 
3 .  Preparedness and Prevention Pleasures 
4 .  Observer's Response 
5. On-Scene Coordinator 
6 .  Spill Notification Chain 
7. Spill Report 

C. Containment 

D. RemovalKlean-up 

E .  Response t o  Hazardous Gas Incidents 

F .  Personnel Protection 

1. Levels of Protection 
2. Protective Clothing 
3 .  Respiratory Protection 

G. Safety Precautions in1 Emergencies 

H. Safety Equipment 

I. On-the-Job Training Areas 

3 .  Videotape Presentations: 

Title: Hazardous Materials Spill Management: Health 

Length: 20 minutes 
Effects & Safety, by I T S  Corp. 

229 



X .  R C R A  C O N T I N G E N C Y  PLAN AND EMERGENCY PROCEDURES - MODULE I (Cont . )  

T i t l e :  Hazardous M a t e r i a l s  S p i l l  Management: 
Containment, Treatment,  and D isposa l ,  by I T S  
Corp. 

Length:  1 5  minutes 

K. Quiz :  R C R A  Cont ingency P lan  and Emergency Procedures 

INSTRUCTED B Y :  DEM s p i l l  response personnel ,  and s u p e r v i s o r  o f  persons 
responding t o  chemical  s p i l l s  a t  ORNL. 

POTENTIAL P A R T I C I P A N T S :  Chemical Operators  
Hazardous Waste Techn ic ians  

COURSE/MATERIALS NEEDED:  Overhead P r o j e c t o r  
Transparencies 
Videotape Recorder 
Videotape 
Q u i z  

230 



MODULE I 

A .  EMERGENCY RESPONSE AT ORNL 

The ORNL Emergency Manual, which can be obtained from the Laboratory 
Shift Supervisor's (LSS) office, outlines emergency procedures, respon- 
sibilities, and relevant information. The LSS on duty is the 
Emergency Director. This person on duty directs emergency service units 
and local emergency squads and is responsible for Laboratory-wide 
emergency planning. 

The Laboratory Emergency Review and Advisory Committee meets periodically 
to review and assess Laboratory emergency plans and procedures and makes 
necessary recommendations. Response to chemical spills is the 
responsibility o f  the WOG. DEM oversees all environmental spills. 

1. Responsibilities 

a. Responsibilities of Division Heads and Other Supervisors 

Division heads and other members o f  supervision have emergency 
and emergency planning responsibilities that correspond to 
their operational responsiblilities. These include the 
following: 

O Continually evaluate potential hazards; 

* Determine corrective actions; 

O Plan to prevent the occurrence o f  emergencies; 

O Organize and train local emergency squads for all areas; 

O Post lists o f  all emergency supervisors and squad members; 

231 
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O Ensure t h a t  each employee i s  f a m i l i a r  w i t h  the  local  and 

Laboratory-wide emergency procedures,  t h e  method o f  report ing 

an emergency, and t h e  course o f  a c t i o n  f o r  each type of 

erne rgenc y ; 

O Ensure t h a t  the loca l  emergency personnel a r e  organized and 

thoroughly t r a i n e d  t o  handle p o t e n t i a l  types o f  emergency 

s i t u a t i o n s ;  

O Ensure t h a t  any f a c i l i t y  under t h e i r  supervis ion i s  placed on 

standby or i n  t h e  s a f e s t  condi t ion  following an emergency; 

O Formulate shutdown procedures i n  t h e  event 

b .  R e s p o n s i b i l i t i e s  o f  Local Emergency Personne 

of an evacuat o n .  

A loca l  emergency squad c o n s i s t s  of a loca l  emergency 

superv isor ,  wardens, s e a r c h e r s ,  and o t h e r  squad members. The 

r e s p o n s i b i l i t i e s  o f  each a r e  out l ined  below. 

Local Emergency Supervisor  

O Organizes and t r a i n s  the  loca l  emergency squad; 

O Ensures t h a t  t h e  loca l  plans a r e  c o n s i s t e n t  w i t h  t h e  overa l l  

Laboratory p lans ;  

O In the  event  of  a l o c a l  emergency, d i r e c t s  h i s  squad and 

ensures  t h a t :  

-- personnel have been evacuated f rom t h e  a f f e c t e d  a r e a ;  

- t h e  Laboratory Communications Center has been n o t i f i e d ;  
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- emergency s e r v i c e  u n i t s  a re  met, b r i e f e d  on t h e  s i t u a t i o n ,  
and d i r e c t e d  t o  t h e  scene; 

- equipment and processes a re  shut  down as necessary f o r  

sa fe ty ;  
- t h e  Laboratory Emergency D i r e c t o r  i s  kep t  advised of t h e  

s t a t u s  o f  t h e  emergency and o f  any needed ass is tance;  

O I n  t h e  event o f  a Laboratory-wide emergency, complies w i t h  
i n s t r u c t i o n s  o f  t h e  Laboratory  Emergency D i r e c t o r ,  which may 
1 n c l  ude: 

- evacuat ion o f  personnel ;  

- s h u t t i n g  down of  process and b u i l d i n g  equipment; and 
- assembling h i s  l o c a l  emergency squad and d i spa tch ing  i t  

as d i r e c t e d .  

Wardens 

O Sound t h e  l o c a l  evacuat ion alarm; 

O D i r e c t  employees from t h e  emergency area t o  t h e  l o c a l  
assembly p o i n t ;  

O Prevent re-ent ry ;  
Check f o r  s a f e t y  o f  t h e  assembly p o i n t  and move i f  necessary; 

O Account f o r  a l l  employees i n  t h e  area a f t e r  an evacuation; 
O Have employees monitored f o r  r a d i o a c t i v i t y ,  i f  need i s  i n -  

O D i r e c t  employees t o  o t h e r  assembly p o i n t s  as i n s t r u c t e d  over 
d i ca ted ,  be fo re  d i sm iss ing  them; 

t h e  p u b l i c  address system. 

Searchers 

O Search a l l  areas o f  t h e  b iu i l d ing  t o  make sure a l l  employees 
have evacuated; 

* A s s i s t  t h e  wardens. 
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Other Squad Members 

O Notify or summon assistance from the proper emergency service 

unit; 
O Meet and orient the emergency service unit when it arrives; 
O Hake necessary operational changes; 
O Combat the emergency as required. 

c. Responsibilities o f  Emergency Service Units 

These are various emergency service units made up o f  guards, 
radiation surveyors, electricians, chemical operators and other 
personnel (see Figure X-1  ) . 

All emergency service units will: 

O Be prepared to accomplish the assigned responsibilities o f  
the unit; 

O Promptly report to the scene when notified; 

O Anticipate any unusual requirements, in the early stages o f  
an apparent prolonged emergency, for dry cell batteries, 

respiratory equipment, protective clothing, electronic parts, 
etc., so  their procurement can be expedited on an emergency 
basis. 

d. Responsi bi 1 i ties o f  Person Discovering an Emergency 

The person takes immediate and appropriate action t o  protect 

personnel, prevent property damage, and bring the emergency 
under control. This applies to fire, radiation, explosion, 
personal injury, and any other emergency. The following 
measures should be taken during these emergencies: 
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p 5 O W T W Y  EMERGENCY QIRECTOR 
j L S 6  D H m v  

LOCAL EMERGENCY SOUADS 1 

r----- 

1 
PUBLIC INFORMATION 

-7 E a *Cmcmn - 4.4456 S 4 4 %  

t-----l 

ENVIRONMENTAL SCiENCES 
1. L D U W I U O  
0. c IElWLS 4-1301 4UJ-4213 

ENWRONMENT ASSESSMENT 
ATUTDUWGS a - r s s  ru-ani  
W F W M  . U T I  6 Y T 3 4 3 V N  
J O  voir C I I I Z  *Y-Y)(I I 

F i g .  X - ?  . Laboratory emergency response chart 
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O Summon h e l p  immed ia te l y  and proceed t o  handle t h e  emergency 

i f  t h i s  can be done s a f e l y ;  

O Telephone 911 (Emergency Communications Center)  f o r  he lp ;  

O P u l l  t h e  n e a r e s t  f i r e  a l a r m  box; 

O C a l l  t h e  l o c a l  emergency s u p e r v i s o r ,  warden, l o c a l  emergency 

squad Member o r  anyone near;  

O Sound t h e  b u i l d i n g  evacua t ion  a l a r m  i f  necessary.  

When a c a l l  i s  r e c e i v e d  by t h e  Emergency Communications Center  

a t  911, t h e  ILSS i s  s imu l taneous ly  i n fo rmed .  A f t e r  assess ing 
t h e  s i t u a t i o n ,  t h e  LSS d i spa tches  emergency s e r v i c e  u n i t s .  

e. R e s p o n s i b i l i t i e s  o f  A l l  Employees 

One o f  t h e  most c r i t i c a l  f a c t o r s  i n  combating emergencies i s  

t h e  a b i l i t y  o f  t h e  person d i s c o v e r i n g  an emergency t o  a c t  
immediate ly ,  Each employee should be t h o r o u g h l y  f a m i l i a r  w i t h  

t h e  f o l l o w i n g :  

O R e s p o n s i b i l i t i e s  o f  a person d i s c o v e r i n g  an emergency; 

O L o c a t i o n  and use o f  f i r e  f i g h t i n g  and o t h e r  emergency 
equipment i n  t h e  immediate area; 

O Plans and assembly p o i n t s  f o r  l o c a l  and Laboratory-wide 

evacuat ions;  

O Local  and Labora to ry -w ide  alarms and s i g n a l s  (e.g., f i r e ,  

evacuat ion,  e t c . ) ;  

O Names o f  l o c a l  emergency personnel  i n  t h e  immediate area.  
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I n  an emergency, d i r e c t i o n s  o f  l o c a l  emergency squad personnel 

and/or i n s t r u c t i o n s  over  t h e  p u b l i c  address system must be 
f o l l owed  prompt ly .  When i n s t r u c t e d  t o  evacuate by a larm o r  
voice,  t h e  f o l l o w i n g  procedures must be observed: 

' Shut down equipment, i f  p r a c t i c a b l e ;  
' 
O Proceed t o  t h e  l o c a l  assembly p o i n t ;  
O Stay t h e r e  u n t i l  o therwise i n s t r u c t e d .  

Leave t h e  b u i l d i n g  o r  immediate area q u i c k l y ;  

B. ORNL SPILL PREVENTlON CONTROL COUNTLRMEASURES AND CON71NGENCY PLANS 

1. Regulat ions 

Various environmental r e g u l a t i o n s  r e f e r  t o  t h e  S p i l l  Prevent ion 
Con t ro l  Countermeasures and Contingency (SPCCC) p lans.  These 
references a re  : 

' Federal  W a t e r  P o l l u t i o n  A c t  as amended by t h e  Clean Water Act o f  
1977, S e c .  311 ( p r o h i b i t s  d ischarge o f  o i l  and hazardous 
substance); 

40 C F R  110, Harmful Discharge o f  O i l ;  

' 40 CFR 112, Oil S p i l l  Prevent ion;  

' 40 C F R  116, Designat ion of Hazardous Substances ( D r a f t ) ;  

O 40 CFR 117, Determinat ion o f  Reportable Q u a n t i t y  ( R Q )  Hazardous 

Substances ; 

' 40 C F R  1 2 5 ,  C r i t e r i a  and Standards f o r  the Nat iona l  P o l l u t a n t  
Discharge E l i m i n a t i o n  System (NPDES); 

40 CFR 1 5 1 ,  Hazardous Substances S p i l l  Prevent ion;  
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O 40 CFR 264.50 

2. Spill Plan 

The spill plan 

- 264.65, 

or a faci 

Cont 

i ty 

ngency Plan and Emergency Procedures. 

lust include: 

O Developing written SPCCC plans by the generator of hazardous 
waste, who stores waste prior to transportation; 

O laking preventive measures t o  limit environmental impacts of 
spills; 

O Having personnel familiar with emergency response measures and 

equipment (emergency response drills); 

O Reinforcing administrative controls (procedure, policies, 
inspections) ; 

O Implementing physical controls and  engineering reviews of new 
structures (tank, dike controls); 

O Providing educational controls (training, knowledge, skills). 

The O R N L  report, ORNL-5946, The Spi 11 Prevention Control Countermeasures 
and Contingency Plans for Oak Ridge National Laboratory has been 

prepared and distributed throughout the Laboratory. 

3 .  Preparedness and Prevention Measures 

Certain measures assist in preventing and, if necessary, responding 
to emergencies. Some of t h e s e  considerations are: 

O Design and operation of facility; 

O Procedures for safe distribution o f  hazardous materials; 
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O Des i gnat  ed €me r g  e n c y Coo r d  i na t o  r ; 

l i s t  o f  respons ib le  emergency personnel ;  

O Required emergency equipment (ex t i ngu ishe rs ,  r e s p i r a t o r s ,  

veh ic les ,  S e l f  Contained Brea th ing  Apparatus, SCBA); 

O Tes t ing  and maintenance o f  equipment; 

* I n t e r n a l  communications and a larm systems; 

a Use o f  devices ( te lephone, two-way r a d i o ,  emergency ass is tance) ;  

Water system ( s p r i n k l e r  system) ; 

O Warning signs ( l a b e l s ,  mark ings) ;  

L i s t s  o f  hazardous m a t e r i a l s  i n v e n t o r i e s  and m a t e r i a l  s a f e t y  data 

sheets; 

O Required a i s l e  space f o r  hazardous waste s torage rooms; 

a Arrangements w i t h  l o c a l  a u t h o r i t i e s ;  

S e c u r i t y ;  

I nspec t i ons /aud i t s ;  

O T r a i n i n g  (hands-on t r a i n i n g ,  d r i l l s ,  classroom t r a i n i n g ,  

p resen ta t i ons  by emergency personnel) .  

4 .  Observer 's Response 

The f o l l o w i n g  steps should be taken q u i c k l y  by a person who sees a 

s p i l l  s i t u a t i o n :  
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Evaluate r isks;  

Warn o t h e r s  i n  t h e  a r e a ;  

' Stop any f u r t h e r  r e l e a s e  i f  p o s s i b l e ;  

Charac t e r i ze  t h e  s p i l l ;  

' Contain t h e  s p i l l e d  m a t e r i a l  i f  I t  can be done s a f e l y ;  

Notify proper  a u t h o r i t i e s :  

- Call  911 

- KIN 294 r a d i o  channel 

- LSS 4-6606 

- D E M  4-6670 

- Pull  f i r e  alarm box 

- Contact l o c a l  emergency s u p e r v i s o r  or warden 

* Provide the fol lowing information on a s p i l l  upon n o t i f i c a t i o n :  

- Type and  volume o f  s p i l l e d  ma te r i a l  

- Location and extent  ( r each ing  s t ream) o f  s p i l l  

- Observe r ' s  l o c a t i o n  and  phone number 

5 .  On-Scene Coordinator  

Duties o f  t h e  on-scene c o o r d i n a t o r  m i g h t  i nc lude :  

' I s o l a t e  the  a r e a ;  

' Consider w i n d  d i r e c t i o n ;  

O F i n d  sou rce  of s p i l l ;  

O Determine l o c a t i o n  o f  s p i l l ;  



241 

O Estimate volume o f  s p i l l ;  

' Ident i fy  s p i l l e d  mater ia l ;  

' Reduce the  surface area o f  t he  s p i l l ;  

Take containment measures; 

e Assess the possible  hazards t o  human hea l th  (contac t  Indus t r i a l  

Hygiene Department) o r  the environment (contac t  OEM); 

Consider o the r  hazards ( f i r e ,  exposure);  

O Read Material Safety Data Sheets (MSDS); 

O Follow proper cleanup and disposal  procedures; 

O Follow contingency p l a n ;  

O Know evacuation plans;  

O Notify p l a n t  personnel a n d  surrounding population; 

O Notify proper a u t h o r i t i e s ;  

O Prepare repor t s  and records.  

6. S p i l l  Not i f ica t ion  Chain 

I f  a s p i l l  occurs,  previously determined e f f e c t i v e  ac t ions  m u s t  be 

followed and previously i d e n t i f i e d  r e s p o n s i b i l i t i e s  m u s t  be met. A 
de ta i l ed  flow diagram descr ibing ac t ions  t o  be taken d u r i n g  an 

emergency i s  presented i n  Figure X-2.  

...-... ............................................. ... 
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ORNC-DWG 83-1 1 1  31 R 

SPILL D I S C O V E R Y  A N D  N O T I F I C A T I O N  

SPILL OCCURS 
101 L / H A Z A  RDOUS SUBSTANCE I 

S P I L L  DISCOVERY 

S H I F T  SUPERVISOR'S 
OFFICE ( 4 6 6 0 6 )  

ALSO WE E K E N D S  
A N D  O f  F -HOURS 

REPORTABLE S P I L L  OR 

R E A C H  S T R E A M  
SPILL w H i c n  MIGHT 

DOWN STREAhl  O R N L  DOE O R 0  DOE O R 0  
E N V I R O N M E N T A L  - S E C U R I T Y  P A T R O L  01.. 

: ' . E E ~ \ E ' : ~ s  a*,:) : i c  1'0, 

W A T E R  USERS E X E C U T I V E  D IRECTOR 
- Of iCDP 
- k l N C S T b ' \  i G  0846 
- 1 i J S 1  

PROTECT lor\ B R 2'. E!' 

I 
I I 

DOE WASHINGTON.  DC 

CENTER 

N A T l O l u A C  RESPONSE CENTER 

(8001424 8802 
EMERGENCY O P E R A T I N G  (U S COAST GUARD1 

OR 

EPA REGION I V  RESPONSE CENTER 
A T L A N T A ,  G A  
I404 I88 1 4062 

F i g .  X-2 S p i l l  discovery & notification 
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7. Spill Report 

The following occurrences should be reported to DOE: 

One pound o f  all hazardous substances except those with reportable 
quantities already established under Section 311 of  the Clean 
Water A c t  i s  a reportable quantity. 
changed by regulations; 

Reportable quantities may be 

O An o i l  slick or sheen on the water surface; 

O Fish kills and obvious chemical releases. 

The following information should be included in a written report t o  
the National Response Center. A similar report must be sent t o  €PA 
within fifteen ( 1 5 )  days. These reports are sent through DOE. 

O Name and phone number of reporter; 

O Name and address o f  facility; 

O Time and type o f  incident; 

O Name and quantity o f  material(s) involved; 

O The extent of injuries; 

O The possible hazards to human health or the environment outside 
the facility. 

C .  CONTAINMENT 

Containment o f  hazardous material spills minimizes further damage to the 
surrounding environment. It also limits the potential exposure and 
contact with the public. Contained material furthermore needs treatment 
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and clean-up before  i t s  proper d i s p o s a l .  

a r e  taken on land and water  t o  prevent v e r t i c a l  and hor izonta l  movement 

of s p i l l s .  

c h a r a c t e r i s t i c s  of t h e  mater ia l  be considered f u l l y .  For example, 

l i q u i d s  may f l o a t ,  d i s s o l v e  slowly, a s s i m i l a t e  i n t o  t h e  environment, and 

s i n k  t o  t he  bottom; s o l i d s  may behave the  same as l i q u i d s  o r  can f o r m  
suspensions i n  water ;  and gases  may d i s p e r s e  o r  r i se  over  t h e  water and 

cover  the  s u r f a c e  of t h e  water .  Chemical information such a s  

evaporat ion r a t e s ,  vapor pressure ,  f l a s h  p o i n t ,  and exposure information 

s u c h  a s  th reshold  l i m i t  values a r e  a l s o  important i n  a s s e s s i n g  response 

measures. S p i l l e d  l i q u i d  hazardous m a t e r i a l s  under CHRIS a r e  separated 

and t r e a t e d  i n t o  f o u r  c l a s s e s  according t o  t h e i r  response i n  water .  

These response c a t e g o r i e s  a r e :  ( a )  vapor iza t ion ,  ( b )  f l o a t i n g ,  ( c )  

s i n k i n g ,  and ( d )  d i s s o l v i n g .  

Various containment measures 

I t  i s  important t h a t  t h e  mode of e n t r y  and the  physical  

S p i l l s  of l i q u i d  hazardous m a t e r i a l s  can be contained by: 

O reducing evaporat ion r a t e  by spraying t h e  s p i l l e d  a rea  w i t h  a proper 

s o l u t i o n  t o  form a t h i n  f i l m  l a y e r  over  the sp i l l ed  m a t e r i a ? ;  

O applying sorbents  t o  t h e  s p i l l ;  

spraying a compatible foam over  t h e  s p i l l ;  

O excavating o r  d i k i n g  t o  prevent hor izonta l  movement; 

O f i l l i n g  narrow 

movement; and 

O using i n f l a t a b  

t renches w i t h  

e bags t o  make 

drainage d i t c h e s .  

mpermeable c l a y  t o  stop l a t e r a l  

b a r r i e r s  f o r  p ipes ,  storm sewers, and 

S p i l l s  of s o l i d  m a t e r i a l s  on land may be contained e i t h e r  by 

t r a n s f e r r i n g  t h e  mater ia l  i n t o  closed conta iners  o r  covering t h e  
mater ia l  a g a i n s t  w i n d  e f f e c t s .  
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D .  REHOVAL/CLEAN-UP 

Depending on t h e  s i t u a t i o n ,  t h e  f o l l o w i n g  response measures may be 
considered: 

O Vacuum o r  dredging for sunken m a t e r i a l s ;  

O Skimming and booming t o  con f ine  l i g h t  i n s o l u b l e  m a t e r i a l s  and s l i g h t l y  

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

O P r e c i p i t a t i o n  i f  i t  can be removed e f f e c t i v e l y ;  

O N e u t r a l i z a t i o n  and complex format ion when r e a c t i o n  can be c o n t r o l l e d  
and i s  n o t  a t h r e a t  t o  water  q u a l i t y ;  

O B u r i a l  (caping)  and excavat ion methods a t  t h e  bottom o f  the  water 

a g a i n s t  sunken m a t e r i a l s ;  

O Passing water through t reatment  system when a smal l  body o f  water  i s  
i nvo l  ved ; 

Flow augmentation a p p l i e d  by mechanical mixers t o  a i d  d i f f u s i o n ;  

* Burn-of f  techniques, i n  l i m i t e d  cases where s p i l l  i s  conf ined t o  s m a l l  
area. However, t o x i c i t y ,  vapor i za t i on ,  and f lash--back a re  concerns; 

Oxygen a d d i t i o n  a g a i n s t  s p i l l e d  substances causing b i o l o g i c a l  oxygen 
demand. A d d i t i o n  o f  oxygen t o  water  mainta ins d i sso l ved  oxygen l e v e l s  
when hazardous m a t e r i a l  can be dispersed and degraded; 

O Physica l  s o r p t i o n  ( a c t i v a t e d  carbon) f o r  ac ids,  bases, metals,  o r  
t o x i c  s a l t s  and i o n  exchange (exchange resins) f o r  organic  ma t te r .  
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E .  RESPONSE TO HAZARDOUS GAS INCIDENTS 

O Evacuate a l l  unauthorized personnel ;  

Contact emergency a u t h o r i t i e s ;  

O Wear p r o t e c t i v e  c lo th ing  and e q u i p m e n t ;  

O Stop a l l  work and shut o f f  machines; 

O I f  open valve i s  source o f  l e a k ,  shut  valve; 

O Cont ro l  flow o f  l i q u i d  gas w i t h  d i k e s ;  

O Control vapors w i t h  a mist  o f  water .  Avo id  d i r e c t  contac t  o f  water  

w i t h  l i q u i d  gas;  

O Move gas c y l i n d e r s  c a r e f u l l y  t o  an i s o l a t e d  a r e a  i f  i t  can be done 

s a f e l y  ; 

I f  f i r e  i s  p r e s e n t ,  contac t  Fire Department. 

Appendix I o f  t h e  r e p o r t ,  ORNC-5946, S p i l l  Prevention Control and 

Countermeasures, dea l ing  w i t h  l a r g e  q u a n t i t i e s  o f  chemicals i s  included 

i n  Appendix 19. 

F .  PERSONAL PROTECTION 

1 .  Levels of Protec t ion  

In genera l ,  l e v e l s  of p r o t e c t i o n  can be s tudied  a t  four  l e v e l s .  
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a. The highest protective level: This level requires respiratory, 
eye, and contact protection. A fully encapsulating protective 
suit with its own self-contained breathing apparatus (SCBA) must 
be used. 

b. Second highest level: The next level requires the highest level 
o f  respiratory protection, but a lower level o f  skin 
protection. It I s  the minimum level recomnended on initial 
entries until the hazards have been further identified and 

defined by complete monitoring, sampling, and chemical analysis, 

c .  Third level: The third leve? requires air purifying 
respirators. Coveralls and ather protective equipment may be 

required. This level is selected when types and concentrations 
of  respirable materials are known to have adequate warning 
properties. 

d .  The least protective level: This level requires no respiratory 
protection. Basic work clothing should be worn when sites are 
identified as having no toxic hazards. 

2. Protective Clothing 

The following factors should be considers in choosing protective 
c 1 othi ng : 

O Material permeability; 
O Strength o f  the material; 
O Resistance to abrasion; 
O Puncture resistance; 
O Flexibiltty; 
Weather resistance; 

O Flame resistance; 
O Promote static electricity; 
O Cost and construction details; 
O Ease o f  decontamination. 
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3 .  Respiratory Protection 

G. 

The Industrial Hygiene Department at ORNL is responsible for proper 

fitting and recommending proper use of respirators. 
categories o f  respirators are: 

Two broad 

a. Air purifying (e.g., mechanical filter, chemical cartridge or 

combination o f  these two); and 

b. Supplied air (e.g., air line respirator or SCBA). Trained 

personnel from the F i r e  Department and the Industrial Hygiene 
Department would be welcome speakers during this chapter 
discussion. Trainees will have on-the-job training for use o f  
SCBA. 

SAFETY PRECAUTIONS IN EMERGENCIES 

O Read MSDS; 

O Know the response measures; 

O Avoid risk; 

O Work as a team; 

Know the communication numbers (telephone, health facility); 

O Know the location o f  the emergency equipment (respirators, fire 
extinguishers, eye wash fountains, showers); 

O Know how and when t o  use the protective and emergency equipment; 
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O Be aware o f  wind direction; 

O Be aware of  adverse effects: 

- Change in complexion, skill discnloration; 
- Headaches; 
- Dizziness; 
- Blurred vision; 
- Cramps; 
- Irritation (eyes, skin, respiratory tract) 

O Participate in practice drills. 

H. S A F E T Y  EQUIPHEN1 

There is various emergency equipment a t  different locations within 
ORNL. The m o s t  up-to-date list o f  emergency equipment is included i n  
Table X - I .  Trainees will became familiar with equipment locations 
during hands-on training. 

I .  ON-THE-JOB TRAINING AREAS 

O Safety and emergency equipment locations at ORNL; 

O SCBA (Scott Air Packs) Training; 

O Spill response and cleanup for chemical (liquid and solid) spills; 

O Response t o  leaking light ballasts; 

' Responding to leaking gas cylinders; 

O Participation in simulated drill (whenever LSS's o f f i c e  implements 
these exercises). 



250 

Table X-1. ORNL emergency equipment 

B u i l d i n g  7507 - Hazardous Chemical Waste S torage  Building 
(Note: We t r y  t o  keep amounts shown a s  a m i n i m u m  s tock )  

Descr ip t ion  Q u a n t i t y  on Hand 

Vermicul i te  
Clay absorbol  
Soda ash 
Oil absorbent  pads (S/pkg) 
Absorbent boom ( 4  booms/bale) 
DOT 17H open t o p  drums ( 5 5  g a l . )  
DOT 17H open t o p  drums (30 g a l . )  
DOT 17E bung t o p  drums (55  g a l . )  
DOT 6D l i ned  drums ( 5 5  ga l  . )  
Over packs 
Coveral l  s (pape r )  
Gloves ( a l l  t ypes )  
Boots 
Shoecovers 
Goggles 
S c o t t  a i r  pack 
Resp i r a to r s  & c a r t r i d g e s  ( t o  f i t  6 people)  
Erne rgenc y g en e r a t  o r 
Drum pumps 
Acid su i t  
Hg vacuum c l e a n e r  
Drum l i n e r s  ( 5 5  g a l . )  
Chlor ine c y l i n d e r  emergency k i t  " A "  

( f o r  100 & 150 l b .  c y l i n d e r s )  
Hazardous Ha te r i a l  Response Ki t s  
Extension cords 
F i r e  b lanket  
I n f l a t a b l e  d r a i n  plugs - 4"-11" l i n e  
I n f l a t a b l e  d r a i n  p l u g s  - 8i'-24ii l i ne  
Leak s e a l  cushion - 27.5" x 14'' 

( f o r  leak ing  drums, t a n k s ,  t r u c k s ,  e t c . )  

30 bags 
20 bags 
5 bags 
500 pads 
1 ba l e  
20 
10 
10 
10  
10 
20 p a i r  
20 p a i r  
10 p a i r  
1 box 
10 p a i r  
1 
m i n i m u m  
2 
2 
1 
1 
25 
1 

1 S e r i e s  ' 'E" 
2 
1 
2 
2 
1 
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Table X - 1 .  O R N L  emergency equipment ( c o n t . )  

T r u c k  7831 

This t r u c k  i s  parked a t  the  west ga te  on o f f  s h i f t s ,  the  
key will be k e p t  i n  t h e  f i r e  cap ta in ' s  o f f i c e  i n  Building 2500) 

(Note: 

Desc ri p t  5 on Quant i ty  on Hand 

F i r e  ex t inguisher  (met-L-X f o r  Class 0 f i r e s )  
F i r e  ext inguisher  ( A B C )  
Fire  blanket 
Sco t t  a i r  pack 
Extra cy l inder  f o r  a i r  pack 
Vermi c u 1 i t e  
Clay absorbol 
Soda ash 
Rags i n  5 -ga l .  conta iner  
A c i d  s u i t  
Protect ive c lo th ing:  

Coverall s 
6oots 
Gloves (a71 types)  
Shoec overs 
Goggles 

( N o t e :  f u l l  & half face - a l l  t y p e s  
ca r t r idges  and c a n i s t e r )  

Emergency response guide book 
Bung wrench 

( F i t s  a l l  types o f  drums) 
Hand tools - Sockets & dr ive  ( f i t s  bo l t s  i n  

55 g a l .  drums), pipe wrench, hammer, e t c .  
GM meter 
Sample equipment - Bot t les  ( a l l  s i z e s )  
Miscellaneous small items - ropes, f l a s h l i g h t s ,  

Respirators & ca r t r idges  t o  o u t f i t  3 people 

b a t t e r i e s ,  e t c .  

*Approximation. 

1 
2 
1 
1 
1 
1 bag* 
1 bag 
20 lbs* 
1 ( f u l l )  
1 

m i n i m u m  

1 
I 

1 
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Table X-1. ORNL emergency equipment (cont.) 

Spi 1 1  Trailer 

(Note: This trailer is parked next to Building 7057) 

Oesc ript ion Quantity on Hand 

Booms 
Oi 1 absorbent 
Drums 30 gal. 
Drums 55 gal. 
Clay absorbol 
Vermi cu 1 i te 
M i  scel laneous 

pads (500/bale) 
open top 
open t o p  

i terns : 
Sample bottles 
Coverall s 
Gloves 
Shoecovers, etc. 

8 

1 
2 
1 bag 
2 

1,000 

Oil S p i l l  Response Trailer 

(Note: This trailer is located on the south side o f  Building 7070, and 
contains flotation devices for discharge lines and all connections. Tools 
needed to put equipment in use are also stored on the trailer.) 

Oescri pt ion Quantity on Hand 

Boom 
Floating skimner pump 

( T h i s  i s  used only for very large s p i l l s  and/or 
recovery from large areas o f  water.) 

1,000 f t .  
1 
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Table X-1. ORNL emergency equipment {cont.) 

Steam Plant 

Description Quantity on Hand 

Bladders, 50,000 gal. 

The integrity of these tanks is unknown 
at this time.) 

(These are  stored at Reservoir # l e  
3 

Spi 11 Response Cabinet 

(Note: This cabinet is located outside H-251 in the 45005 Building) 

Description Quantity on Hand 

Assorted respirators and cartridges 
(Full and half f a c e ,  a l l  types) 

Protective clothing: 
Gloves (all types) 
Coveralls 

Shoecovers 
Scott air packs 
E x t r a  cylinders - f o r  Scott air packs 
Polaroid camera 

GQgg 1 es 

2 
2 
1 

Truck E6714 

(Note: This vehicle is parked at 7065 Oil Tank, 7000 Area) 

This i s  an 1,100 gallon capacity truck with a PTO pump. 

Source: Letter f rom K .  G. Edgemon to H .  J ,  Greene, dated October 25, 1985. 
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FIPPENDIX 5 

HAZARDOUS M61E K I A I L S  TCIRI-E 172.101 
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CIPPENDIX C 

H E A L T H  PHYS tCS RADIATION SUliVEY TAGS 
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UCN-14 
(23 5-59) 

DATE 

DESCRIPTION OF MAT’L. 

FROPERTY # 

FROM 

TO 

REMARKS 

NAME AND DEPT 

NAME AND DEPT 

INSPECTED BY 
H E A L l H  PHYSICS D f P T  
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WEALTH PHYSlCS 
RESTRICT1ON TAG 

Date 

DESCRIPTION 

T O  

FROM 

REMARKS: THIS EQUIPMENT WAS NOT CHECKED FOR 
RADIOACTIVITY ON INSIDE, 

THIS TAG INDJCATES THAT ONLY THE OUTSIDE 
SURFACES HAVE B E E N  CHECKED AND FOUND FREE OF 
CONTAMINAT ION. 

H.P. R E P R E S E N T A T I V E  

IN T H E  E V E N T  T I f l S  EQUlPMENT IS T O  BE 
WORKED ON I T  MUST BE REMOVED TO AN 
APPROVED A R E A  AND PROVISIONS MADE 
TO GAIN ACCESS T O  T H E  INSIDE SURFACES 
FOR RADIOACTIV ITY CHECK PRIOR TO ITS 
USE. 

U CN.249 1 
(3 1 2 - 7 4 )  
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APPENDIX I) 

A I I S T  OF PROPlrKITES OF SOME COMMON FI-PIYIMARI.E I..IQUIDS AIUO GASES 
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C:ornmon F lanimablc 1 i q u i d s  and Gases 

Flash Auto-ignition Boiling Flanlnialnj 1 j I . y  
P o i n t  Temperature Point Limits-25OC NFPA 

Che!.!ical--!~ _ _ c  oc-cc -_-._--_-.-----_ O C  IÎ L-l.-----ll__--- OC Volume %, Rat i r x - -  

Acetaldehyde 

Acetic Acid 

Acetone 

Acetylene 

A c o t o n i t r - i  Ic 

Amnion i a 

A n i  1 i n @  

Benzene 

Carbon 13 i s 11 1 f i d  e 

Carbon Monoxide 

Cr e so 1 ( in i x ~ c . 4  ) 

Cu nie n 

C y  c 1 o he x a n e  

Decalin 

Diethyl Ether 

N , RI -D inw t h y  1 furniani  i d c! 

E t h y l  Acet-ate 

E t h y l  Alcohol 

Ethy l v n e  

Ethylenimj ne 

Ethy lene Ox id, 

Formaldehyde 

Gasoline 

n-ti e x ane 

-3 8 

4 0  

-18 

-1 5 

6 

7 6  

-17 

-3 0 

88  

44 

-17 

58 
--4 I j  

57 

.- 4 

13 

-11 

18 

-4 3 

-2 6 

175 

465 

465 

305 

651 

615  

560 

100 

609 

5'39 

424 

245  

2 50 

160 

4 3 5  

42 7 

365 

4 90 

3 20 

429 

275 

280-456 

2175 

20 

1 1 6  

57 

-84 

82 

-2 

185  

8 0  

46 

-191 

195 

153 

02 

195 

35 

153 

77 

88 

-104 

56 

10 

-19 

3 8-204 

69 

1.6-10 

5.4*-16* 

2.6-13 

2.5-100 

4.4-16 

15-2 8 

1 I 2 x K - 6 . 3 X K  

1.3-7 I 1 

1.3-50 

19.5-74 

1 . 3  

0.9-6.5 

1.3-7.8 

0 I 7 4 x 4  I 9n 

1 I 9-36 

1 .6*-14* 

2.2-11 

3 . 3 - 1 2  

2.7-36 

3.6-46 

3 . 6 - 1 0 0  

7-7 3 

1.4-7.6 

1.2-7.4 

2-4-2 

2-2- 1 

1-3-0 

1-4-3 

2-3-1 

3- 1-0 

3 - 2 4  

2-3-0 

2 - 3 4  

2-4- 0 

3-2-0 

2 - 3 4  

1-3-0 

2 - 9 4  

1-2-0 

1 - 3 4  

0-3-0 

1-4-2 

3-3- 3 

2-4-3 

2-4-0 

1-3-0 

1-3-0 
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Common Flan,nmblc L i q u i d s  and Gases 

H y d r a z i n e  

Hyd r o y e  n 

M e t h y l  olcohol 

M e t h y l  E t h y l  Ke tone  

M e t h y l e n e  C h l o r i d e  

n-Pentane 

Pheno l  

Propane 

P r o p y l  A l c o h o l  

p r o p y  1 erw Ox i t l a  

P y r i d i  ric 

S t y  renc (monomer) 

TP t r a h y d r o f  uran 

T e t r a  1 i n  

To 1 ue ne 

1, 1 , 2 - T r i c h l o r o e t h a n e  

Xy lene  (m ixed )  

9 3  

1 2  

- 5  

4 0  

8 0  

21, 

-3 7 

2 0 

32 

- - I  4 

7 1  

8 5  

25 

20-2 7 0  

4 00 

4 3 a  

5 1 6  

6 1 5  

260 

715 

4 5 0  

4 4 0  

482 

490 

32 1 

3 8 5  

4 8 0  

500 

5 3 0  

113 

-252 

6 4  

8 0  

4 0  

36 

I. 8 3 

- 4 4  

9 7  

3 5  

1 1 5  

1 4 6  

6 6  

2 0 7  

13 1 

1 1 4  

1 4 0  

4 . 7 - 1 0 0  

4 . 0 - 7 5  

6 I 7-28 

1.9-10 

1 6 - 6 6  

(100% 02> 

1 . 4 - 7 . 8  

2 . 1 - 9 . 5  

2 . 1 - 1 4  

2 . 8 - 3 1  

1 . 8-1 2 

1 . 1 - 6 . 1  

2.0-1P 

0 , 8 4 * - - 5 . 2 *  

1 .2K-7.l# 

1 . 1 * - 6 . 4 *  

.. .- . 

W e a s u r e m c n t  made a t  100°C 

WMeasure inent  made a t  14OOC 

A l l  F l a s h  P o i n t  Data C l o s e d  Cup 

3-3-2 

0- 4- 0 

1-3-0 

1-3-0 

2-0-0 

1 - 4 - 0  

3-2-0 

1-4-0 

1-3-0 

2-4-2 

2- 3-0 

2 -3-2 

2-3-1 

1-2-0 

7- 3-0 

2-1-42 

2-3-0 

I_ - I- -_- 

NFPA Ratings a r e  f o r  t h e  704M System. The numbers r e p r e s e n t  h e a l t h ,  f i r e ,  and 

r e a c t i v i t y  hazards, r e s p e c t i v e l y .  

S o u r c e :  J. T .  B a k e r  Chemica l  C a . ,  S a f e t y  Seminar  



277 

APPLNFIX f 

EXPMPLES OF H I G H L Y  l E A C r I V E  COMPOUNDS 
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IDENTIFICATION OF HIGHLY REACTIVE MATERIALS 

The following is an alphabetical list of the most common highly reactive 
materials. The list inciudes explosives, dangerous when wet chemicals, 
pyrophorics and organic peroxides. Do not attempt to handle these 
high risk materials through normal packed laboratory procedures. 

The list includes abbreviations which denote the hazard associated 
with the material. This list is not intended to be all inclusive. Afl 
chemicals must be handled with respect and every effort made to 

understand their nature. 

Abbreviations 

EXP 

PF 

PY 

FS 

DWW 

OP 

Hazard 

Esplosive - may detonate as a result of shock 
or heat 

Peroxide Former - fire or explosive hazard as 
a rcsult of peroxide formation 

P>.rophoric  - ignites spontaneously in dry or 

niolsr air  at or below 130°F 

Flammable Solid - material which is liable to  

cause fires through friction, absorption of moisture 
or spontaneous chemicd changes 

Flammable Solid, Dangerous When Wet - severe 
frre and/or explosion hazard in contact with water 

Organic Peroxide - strong oxidizing agent, fue or 
explosion hazard in contact with combustible 
materials and unstable if  heated to Self Accelerating 
Decomposition Temperatures (SADT) 

POL Polyr-ierizable - temperature sensitive materials 
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A 
Acetal PF 
Acety l  benzoyl pcioxide E X P  
A c a y l  c y c b h u y f  qulforyl 
peroxide OP 
Acety l  pcroxidc E,kP 
Acctybdes EXP 
Aluminum borohydride PY 
Aluminum hydride DWW 
Aluminum phosphide DWW 
Ammonium nitrate (contaminated) EXP 
A m m o n i u m  picrate EXP 
A z o  benzene FS 
2,2’-azonaphthJene FS 

B 
Benzoyl  peroxide OP 
Bis (2chloroisopropyl)  e ther  PF 
Bis ( 2 e t h o x y e t h y l )  e ther  PF 
Bis (trinitroethyl) carbonate  EXP 
Bis ( t r ini t roethyl j  nitrarnine E X P  
Black powder  FS 
Boron dust  PY 
Butadiene P F  
1,3.4-Butanetr iol t r ini t ra tc  E S P  
t-Butoxycarbonyl  azide E X P  
t-Butyl hvdropcroxide O P  
oo-t -Bury  143 -kop  r u p  y 1 
carbonate  O P  
n-Butyl lithium PY, P F  

s-Butyl lithium PY, PF 
t-Butyl prracctate  OP 
[-Butyl perbenzoate Of’ 
t-Bury1 per  -2- e thyl  hexoatc  OP 
t-Butyl perivalate O P  
[-Butyl perneodecanoatc  O P  
t-Butyl perocatoate  OP 
t -Butyl  peroxydicarbonare O P  
t-Butyl  peroxyacetate  O P  
t-Butyl  peroxybenzoate  O P  
t -buty l  peroxy -2- e thyl l iexanoate  O P  
t - B u t y l  pcroxyisobutyratc  OP 

m o n upc ro X y - 

t -Uutyl  peroxymaleic  acid OP 
t-Butyl  peroxy neodccanoate  OP 
C-Butyl peroxypivdate  OP 
Butyl  te t ry l  EXP 

C 
Calcium carbide DWW 
Calc ium hydr ide  DWW 
C d c i u m  m e t d  DWW 
Calc ium phosphide  DWW 
Cesium m e e d  DWW 
Chlorobutadiene  PF 
Chloroperoxy benzoic  acid OP 
Chlorotr i f luoroethylene 9F 
Copper  acetylide EXP 
Curnene OP 
C u m e n e  hydroperoxide O P  
Cyanur ic  triazide OP 
Cyanur ic  triazide EXP 
Cyclohexcne  PF 
Cyclohexanone  peroxide OP 
Cyclopentadiene PF 
Cyclo te t ramethylene  oxidc OP 

Cyclotetramethylene terranirramine 
EXP 
Cyclotr imethylcne trinirramine ( R D X )  
E X P  

L) 

Decaborane FS 
Decanoyl  peroxide OP 
Diacetylenc PF 
Diazomethane  E X P  
Di- t -butyl  diperoxy phthalate  OP 
Di- t -butyl  perbenzoate  O P  
Di-t-butyl peroxide OP 
l , l -Di ( t -buty l  peroxy)  cyclohexane O P  
Di-s-butyl peroxy dicarbonate  OP 
1.1-Di- ( thu ty l  peroxv)-3,3,5- t r imethyl  
cyclohexane OP 
Dicanoyl  peroxide O P  
nicer).! pcr:>xy dicarbonatc  OP 
2 , . 1 - I > i c t ~ l ~ ~ r , ~ l ~ c n 7 o ) . 1  p c r o i i d c  0 1 ’  

Dicuinyi )>c.rusidc 0 1 ’  
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Dicyclohcxyl peroxydicarbonate OP 
Dicyclopentadicnc PF 
Diethyl aluminum chloride PY 
Diethyl aluminum hydride PU 
Diethylene oxide PF 
Diethyl ether PF 
Di-2.cthy-l hexyl pcroxydicarbonate OP 
Diethyl zinc PY 
2,5 -Dih ydroperox y-2 ,S d ime tn yl- 
hexane OP 
Diisobutyryl peroxide OP 
Diisononanoyl peroxide OP 
Diisopropylbcnzenc hydroper&& O P  
Diisopropyl perorydicarbonate OP 
2,5Dimethyldi(benzoylperoxy) 
Hexane OP 
2,5-Dimethyl-2,5di(~-butylpcroxy) 
Hexane  OP 
2,5-Dime:hyI-2,5di(t-bur).lperox)l) 
Hexane OP 
2,s -Dim e t h y 1-2,s d i ( e t Ii y I h exarlo yl- 
peroxy) Hexane OP 
Dinitroethylene u r e J  E X P  
Dini :r ogl y cer uie E X  I’ 
Dinitrophenol FS. E X P  
Dinirrophenolates FS, EXP 
Dinitroresorcinol EXP 
Dioxane PF 
Dipicrylamine EXP 
Dipicryl sulfide EKE’ 
Dipicryl sulfone EXP 
Di<n-propyl) peroxydicarbonate OP  
Divinyl acetylene P F  

E 
Ether PF 
Ethylene glycol dimethyl ether PF 
Ethyl ether PF 

F 
Fulminate of mercury EXP 
Fulminate of silver EXP 
Fulininatrs f W  

Fulminating gold E S P  

Fdminat ing  mercury EXP 
Fulminating platinum EXP 
Fulminating silver EXP 

H 
Heavy metd azides EXP 
Hexanitrodiphenylpfiine EXP 
Hexanitrodiphenyl tulfide EXP 
Heunitrosti lbcne F%P 
Hydrazinium nitrate EXP 
Hydrazoic acid EXP 
Hydrogen peroxide (over 60%) EXP 

I 
Isopropenyf acetylene FS 
Isopropyl ether PF 

L 
Lauroyl peroxide OP 
Lead azide E X P  
Lead mannite EXP 
Lead mononitroresorcinate EXP 
Lead picrate EXP 
Lead styphnate EXP 
Le ad trinitr oresor cin a te  EXP 
Lithium aluminum hydridc DIW’  

Lithium amide FS 
Lithium borohydride D W ‘  
Lithium ferrosilicone DWW 
Lithium hydride DWW, PY 
Lithium metal DWW 
Lithium nitride DWW 
Lithium silicon DWW 

M 
Magnesium aluminum phosphide DUW 
Magnesium mecd DWW 
Mannitol  hexanitrate EXP 
Mercuric fulminiate EXP 
Mercury oxalate EXP 
Mercury tartrate EXP 
Methyl acetylene PF 
Methyl cyclopentanc PF 
Methyl ethyl k e t o n e  peroxide 01’ 
h4cthyI isnhutyl k e r o n c  PF 
M c t h y l  l i t h i u n ~  1’1’. I’F 
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N 
Nitrocellulosc (dry)  E X P  
Nitrogen trichIoridr EXP 
Nitrogen triiodidc E X P  
Nitroglycerine EXP 
Nitroglycidc EXP 
Nitrornethanc (contaminated)  E X P  
Nitroparrifinr (contaminated)  E X P  
Nitrostarch EXP 
Nitrourea EXP 

0 
Organic pcrosides O P  

P 
2,4-Pentanedione peroxide OP 
Perisobutyric acid O P  
1-Phenylazo-2-naph tho1 EXP 
Phenyl lithium PY,PF 
Phosphorous (whi te ,  yellow) PY,FS 
Phosphorous (red) F S  
Phosphorous penta  sulfide DWU’ 
Phosphorous srsquisulfide DV,?\’ 

Picramate, EXP 

Picramide EXP 
Picratol EXP 
Picric acid (dry)  E X P  
Picryl chloride EX’P 
Picryl fluoride EXP 
Potassium azide (old)  EXP 
Potassium borohydride FS 
Potassium t-butoxide FS 
Potassium metal DWW, P F  

R 
Rubid ium metal  DWW 

S 
Silver acr tyl ide EXI’ 
Silver azide EXP 
Silver  fulminate EXP 
Silver picrate EXP 
Silver styphilare EX’[) 
Stlvcr t c t r a z c n c  ESI’  

Smokeless  powder  FS 
Sodamide  DWW, PF 
S o d i u m  aluminum hydride DWW,PY 
S o d i u m  amide  D’KWPF 
S o d i u m  azide (old) EXP 
S o d i u m  borohydride DWW 
S o d i u m  di thioni te  FS 
S o d i u m  hydride DWW 
S o d i u m  hydrosulfite F S  
S o d i u m  metal  DWW 
S o d i u m  methoxide FS 
S o d i u m  methylate  (dry) FS 
S o d i u m  phosphide DWW 
S o d i u m  picramate EXP 
S o d i u m  potassium alloy DWW 
Stannic  phosphide DWW 
Styphenates  EXP 
Styphnic  acid EXP 
Styrene  P F  
Succinic  acid peroxide O P  
Sulfur iz inc mixtures  FS 

T 

Tc t r a f lu  ore  t h y ]en c PF 
Tc t r a  ti y drofuran P F  
Tet rahydronaphtha lene  P F  
1 , I ,3.3-Te t rame t h y I-but y 1 
peroxide OP 
T e  t r an  itrocarbazole EXP 
T e  t ran i t rome t hane EXP,FS 
Thermi te  FS 
Ti tan ium dichloride PY 
Ti tan ium trichloride P Y  
1-0-Tolyazo-2-napthol E X P  
Triaminotr ini t robenzene EXP 
Tr ibuty l  a luminum PY 
Tri-n-butyl  borane PY 
Trich lorot r in it r o  benzene EXP 
Triethyl  boron PY 
Tr ie thyl  a luminum PY 
Triethyl  a luminum chloride PY 
Triethyl  borane P Y  
Tr iisobu t VI  a Iu mi  n u  in PY 

hydro-  
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Tr in i t rmiso lc  EXP 
Trinitrobtnzcnt EXP 

Trinitrobenzoic acid EXP 
Trinitrocrcsol EXP * 

Trinitronaphthalenc EXP 
Trinitrophenol (picric acid) EXp 
Trinittoresorcinoi EXP 
Trinifrotoluenc (mr) EXP 

U 
Urea nitrate EXP 

V 
Vinyl acetate PF 
Vinyl acetylene PF 
Vinylbenzene POL 
Vinyl ether P F  

Vinyl ethyl ether POL 
Vinylidene chloride PF 
Vinyl isobutyl ether POL 
Vinyl methyl ether POL 
Vinyl methyl ketone ~ O L  
Vinyl pyridine PF 

Source: J. T .  Baker, Chemical Co., The Manaqement of Disposal  o f  Chemical 
Wastes, 1983 
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t:XAMPI I-.$ OF "URUM l.OG BOCK" anti "PCR LOG BOOK" 
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General I n s p e c t  i o n  S c h e d u l e  
Bldg.  7507 

A c t i v i t y  t o  be I n s p e c t e d  

~ 

Frequency  P o t  en t i a  1 Pro b lems 

I. C o n t a i n e r  S t o r a g e  Area 

a. Container placement W 

' b. C o n t a i n e r  labeling W 

c. C o n t a i n e r  c o n d i t i o n  W 

d .  S e g r e g a t i o n  o f  waste classes W 

e.  B u i l d i n g  s e c u r i t y  

f .  B a s e i f o u n d a t i o n  

g .  Containment d i k e  

h. Ramps 

W 

W 

W 

i 
Mpst be able  to walk around 
drums i n  b i n  and down a 
cknter  a i s l e .  

Hazard l a b e l s ,  EPA waste 
l a b e l s  and numbers, DOT 
names and numbers, date t o  
s t o r a g e ,  o r  a c c u m u l a t i o n  
d a t e .  

C o r r o s i o n ,  l e a k s ,  p r e s s u r e ,  
o r  s t r u c t a r a l  defects. 

S t o r a g e  of i n c o m p a t i b l e  
w a s t e s  i n  same a r e a .  

Warning signs i n  p l ace ,  a l l  
e n t r a n c e  Pocks i n t a c t .  

C r a c k s ,  uneven s e t t l e n e n t ,  
wet s p o t s ,  e r o s i o n .  

C r a c k s ,  d e t e r i o r a t i o n  of  
d i k e  w a l l  o r  joints between 
c u r b i n g  and d i k e  w a l l .  

W/after C r a c k s  uneven  s e t t l e m e n t  
each use erosion.  

i. L o a d i n g l u n l o a d i n g  a r e a s  Wjdally S p i l l s ,  l e a k s ,  c h e m i c a l  
when i n  r e s i d u e s ,  glass, unnecessary 
us e items. 

j. Storage a rea  i d e n t i f i c a t i o n  W P r o p e r  waste c l a s s  signs in 
place for each s t o r a g e  area. 

k .  R e a c t i v e  metal storage When i n  Check presure gauge  and  gas 

c y c l i n d e r ,  and c o n d i t i o n  of 
r e a c t i v e s  i n  d r u m .  

use volume r e m a i n i n g ,  spare 
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G e n e r a l  I n s p e c t i o n  Schedu le  (Con t inued)  

A c t i v i t y  t o  b e  I n s p e c t e d  Frequency  P o t e n t i a l  Problems 
F _ _  * .." ncy P o t e n t i a l  Problems 

11. Pack ing  Area 

S e g r e g a t e d  s t o r a g e ,  i d e n t i f i -  

of bu!k l i q u i d s .  

D a. S t o r a g e  o f  i n c o m p a t i b l e  
wastes cat io6,  d o u b l e  c o n t a i n m e n t  

b. C o n t a i n e r s  

c .  Unpacked chemica l  wastes 

D 

D 

111. S a f e t y  and Emergency Equipment 

M a .  S t a n d a r d  i n d u s t r i a l  
a b s o r t e n c s  v e r m i c u l i t e ,  
c l a y  a b s o r b e n t ,  soda  a s h  

b. A b s o r b e n t  boom M 

N c .  Absorbent  pads  

d .  55 g a l l o n  d r u m s ,  ove rpacks  H 
30 g a l l o n  drums,  b u l k  drums 

M e.  Eye wash 

f .  Gogg les ,  g l o v e s ,  d i s p o s a b l e  N 
c o v e r a l l s ,  b o o t s ,  shoe  c o v e r s  

g .  R e s p i r a t o r s  and c a r t r i d g e s  M 

I 
A l l  wastes  i n  g l a s s  o r  me ta l  
c o n t a i n e r s  - no combus- 
t i b l e s ,  p a p e r ,  f i b e r  drums, 
or c a r d b o a r d .  

.- - 

Wastes must  b e  packaged 
w i t h i n  24 h o u r s  of d e l i v e r y  
t o  b u i  I d  i n g  . 

Minimum s t o c k :  
v e r m i c u l i t e  20 b a g s  
c l a y  10 bags 
soda  5 b a g s  

1 b a l e  ( 4  boons)  
I n  s p i l l  t r a i l e r  
o u t s i d e  b u i l d i a g .  

200 pads  

DOT 17H 20 LO 

DOT L7E 

Overpacks 10 
DOT 6D 10 

L e a k i n g ,  l o s s  of  p r e s s u r e .  

Broken o r  d i r t y  equ ipmen t ,  
low i n v e n t o r y :  
c o v e r a l l s  20 e a c h  
g l o v e s  20 p a i r  
b o o t s  10 p a i r  
s h o e c o v e r s  1 box 

Broken b a g s ,  l o w  i n v e n t o r y ,  
c o l o r  changes .  

Needs r e c h a r g i n g  r e s e r v e  M h.  S e l f - c o n t a i n e d  b r e a t h i n g  a p p a r a t u s  t a n k s ,  m o i s t u r e  i n  tar lks .  

i. R e a c t i v e  m e t a l  s t o r a g e  When in Check p r e s s u r e  g a u g e ,  , .  
u s e  v o l u n e  of  gas  r e n a l n t z g ,  

spaL.e c y i i n d a r ,  and 
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General I n s F e c t i o n  Schedu-le  (Continued!  

A c t i v i t y  tm &e Inspec ted  Frequency  Potential Problens 

i. FZre  extinguishers M Does it need recharging? 

j. F5rr blankets 

k, Sprinkler system 

1. Telephone system 

m. &-erators 

As used Minimum stock,  access ib i l i ty .  

Mr Power fiilute, accessibility, 
operab it i t y . 

c 

W Power fa i lure ,  access ib i l i ty - ,  
operability. 

As used Operability, f u 5 l  s u p p l y t  
o i l .  
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D a i l y  I n s p e c t i o n  S c h e d u l e  
B u i l d i n g  7507 

I n s p e c t o r :  Date : 

A c t i v i t y  t o  be I n s p e c t e d  P o t e n t i a l  Problems 

I. Pack ing  area 

a. Storage of i n c o m p a t i b l e  w a s t e s  

b.  Containers 

c .  Unpacked  c h t m i c a  1 was te s  

d .  R e a c t i v e  n e t a l  s t o r a g e  
(when i n  u se )  

I 
I 

S e g r e g a t e d  storgge, 
i d e n t i f  i c -a t ion ,  d o u b l e  
containment O €  b u l k  l i q u i d s .  

Note :  Bulk i n c o m p a t i b l e s ,  
( i .e .  , a c i d s ,  bases,  e t c . )  , 
must  b e  d o u b l e  c o n t a i n e d  and 
i d e n t i f i e d  by a l a r g e  r e d  
c i r c l e  pa in t eG o n  t h e  s i d e  
of drum. 

A l l  w a s t e  c h e m i c a l s  i n  g l a s s  
o r  metal c o n t a i n e r s ,  no 
combustibles, p a p e r ,  f i b e r  
drums, o r  c a r d b o a r d .  

A l l  must b e  packaged w i t h i n  
24 h o u r s  of  d e l i v e r y  t o  
b u i l d i n g .  

Check p r e s u r e  gauge  and g a s  
volume rema in ing  , s p a r e  
c y c l i n d e r ,  and c o n d i t i o n  of 
r e a c t i v e s  i n  drum 

C O W N T S  OR CORRECTIVE ACTIONS TAKEN 
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Weekly Inspecrion Schedule 
B u i l d i n g  7507 

I n s p e c t o r :  Da te :  

A c t i v i t y  t o  be I n s p e c t e d  P o t e n r i a l  PtobZems 

I. Container S t o r a g e  Area 

a. Container  p lacemen t  Must be abte t o  wdLk around 
drums- in -each  s t o r a g e  area 
and down c e n t e r  aisle. 

b. C o n t a i n e r  l a b e l i n g  Hazard l a b e l s ,  EPA waste  
Labels and numbers, DOT 
names and numbers, date to 
s t o r a g e  o r  accumula t ion  date .  

c .  Container c o n d i t i o n  

d .  S e g r e g a t i o n  o f  waste c l a s s e s  

e. B u i l d i n g  s e c u r i t y  

f .  B a s e l  f o u n d a t i o n  

g. Conta inment  d i k e  

h. Ramps 

i .  L o a d i n g l u n l o a d i n g  a r e a s  

j. S t o r a g e  a r e a  i d e n t i f i c a t i o n  

11. Safety Equipment  

a. Te lephone  system 

Corrosion, l e a k s ,  pressure, 
o r  s t r u c t L r a l  defects .  

S t o r a g e  o f  i n c o m p a t i b l e  
wastes i n  same area .  

Warning s i g n s  i n  p l a c e ,  a l l  
e n t r a n c e  l o c k s  i n t a c t .  

C r a c k s ,  uneven  s e t t  l e n e n t  , 
w e t  s p o t s ,  e r o s i o n .  

C r a c k s ,  d e t e r i o r a t i o n  o f  
d i k e  wall o r  j o i n t s  be tween 
c u r b i n g  and d i k e  wall. 

C r a c k s ,  uneven settlement, 
e r o s i o n .  

Spills, leaks, chemical 
residues, g l a s s ,  unnecessary 
i tems.  

P rope r  w a s t e  c l a s s  s i g n s  i n  
place f o r  each s to rage  area. 

Power failure, a c c e s s i b i l i t y ,  
o p e r a b i l i t y  . 



296 

Weekly Inspection S c h e d u l e  (Continued) 

Date : In spec t o r  : 

Activ i ty  t o  be I n s p e c t e d  Potential  Problems 

b. Fire blankets 

c .  Generators 

Minimum stock, good 
access ib i 1 it y . 
Operabil i ty ,  fuel sup P Ly, 
oil. 

i 

m -  

COMSNTS OR CORRECTIVE ACTIONS TAUEN 
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Monthly I n s p e c t i o n  Schedu le  
Building 7507 

I n s p e c t o r :  Date : - 

A c t i v i t y  t o  be I n s p e c t e d  P o t e n t i a l  Problems 

I. S a f e t y  and Emergency Equipment  i 
I 
L 

a. S t a n d a r d  i n d u s t r i a l  a b s o r b e n t s  
Minimum stock: 

vermiculite, c l a y  a b o s r b e n t ,  v e n n i - c u l < t e  20 bags 

s o d a  a s h  c l a y  10 b a g s  soda a s h  5 bags  

5 .  Absorben t  pads  200 pads  -2 pkg. 
c .  Absorben t  boom 1 b22e ( 4  booms). 

I n  s p i l l  t r a i l e r  
o u t s i d e  b u i  Id i n g  . 

d .  55 gal drums,  30 g a l  
ove rpack  s , bu 1 k 

e .  Eye w a s h  

- 
DOT 1TFI ( 5 5  g a l )  20 
DOT 1 7 E  ( 3 0  g a l )  10 
DOT 60 ( b u l k )  10 
Overpacks  10 

f .  Goggles, g l o v e s ,  d i s p o s a b l e  
c o v e r a l l s ,  boots, shoe  c o v e r s  

g. R e s p i r a t o r s  and c a r t r i d g e s  

h. S e l f - c o n t a i n e d  b r e a t h i n g  

i. F i r e  e x t i n g u i s h e r s  

a p p a r a t u s  

Leakin2  , l o s s  o f  p r e s s u r e .  

Broken or dirty equipment, 
l o w  inventory : 
cove r a  11s  20 e a c h  
g l o v e  s 20 pair 
b o o t s  10 p a i r  
s h o e c o v e r s  1 box 
goggles 10 p a i r  

Low i n v e n t o r y :  
b roken  bags  o r  s e a l s ,  c o l o r  
changes  (minimum t o  o u t f i t  6 
p e o p l e ) .  

Needs r e c h a r g i n g ,  r e s e r v e  
t a n k s ,  m o i s t u r e  in t a n k s .  

Needs r e c h a r g i n g .  
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Monthly Inspection S c h e d u l e  (Continued) 

Date: Inspec tor: 

A c t i v i t y  to be Inspected P o t e n t i a l  Problems 

j. Sprinkler system Power failure, a c c e s s i b i l i t y ,  
operability. 

i 

1 k. F i r e  alarm Power- failure, a c c e s s i b i l i t y ,  
(on bui ld ing  opposite 7507) o p e r a b i l i t y .  

COMA%NTS OR CORRECTIVE A C T I O N  W N  
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- , PARTIAL LIST OF INCOMPATIBLE CHEMICALS (Reactive Hazards) 

DO NOT accidental l y  contact these: - - - - - - - - - -0 - - - - - -  With these: 

Acetic acid 

Acetic anhydride 

Acetone 

Acetylene 

Alkali and alkaline earth metals, 
such as sodium, potassium, 1 ithium, 
magnesium, calcium, and powdered 
a 1 mi n i urn 

Ammonia (anhyd.) 

Ammonium nitrate 

I 

Aniline 

Bromine 

Calcium Oxii 

Carbon, a c t  

C h 1 orates 

e 

vated 

Chromic acid and chromium trioxide 

Chromic acid, nitric acid, peroxides and 
permanganates. 

Hydroxyl -containing compounds, ethylene 
glycol, perchloric acid. 

concentrated nitric and sulphuric acid 
mix tu res .  

Chlorine, bromine, copper, silver, 
f 1 uori ne, and mercury. 

Carbon dioxide, carbon tetrachloride 
and isther chlorinated hydrocarbons. 
(Also prohibit water, foam, and dry 
chemical on fires involving these metals- 
dry sand should be available.) 

Mercury, chlorine, calci um hypochl orite, 
iodine, bromine, and hydrogen fluoride. 

Acids, metal powders, flammable l i q u i d s ,  
chlorates, nitrites, sulphur, finely 
divided organics, or combustibles. 

Nitric acid, hydrogen peroxide. 

Ammonia, acetylene, butadiene, butane, and 
other petroleum gases, sodium carbide, 
turpentine, benzene, and finely divided 
metals. 

Water. 

Calcium hypochlorite, other oxidants. 

Ammonium salts, acids, metal powders, 
sulphur, finely divided organics, or 
combustibles. 

Acetic acid, naphthalene, camphor, 
glycerol, turpentine, alcohol , and other 
flammable liquids. 
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(Cont. ) 

DO NOT accidentally contact these:----------------- With these: 

Chlorine Ammonia, acetylene, butadiene, butane, and 
other petroleum gases, hydrogen, sodium 
carbide, turpentine, benzene, and finely 
divided metals. 

Chlorine dioxide Ammonia, methane, phosphine, and hydrogen 
sulphide. 

Copper Acetylene, hydrogen peroxide. 

Fluorine Isolate from everything. 

Hydrazine 
L I Hydrogen peroxide, nitric acid, any other 

oxidant. 

Hydrocarbons (benzene, butane, 
propane, gasoline, turpentine, peroxides. 
etc. ) 

Hydrocyanic acid Nitric acid, alkalies. 

Hydrofluoric acid, anhyd. 
(hydrogen fluoride) 

Fluorine, chlorine, bromine, chromic ac id ,  

Ammonia, aqueous, or anhydrous. 

Copper, chromium, iron, most metals or 
their salts, any flammable liquid, 
combustible materials, aniline, 
nitromethane. 

Hydrogen sulfide 

Iodine 

Mercury 

Nitric acid (conc.) 

Fuming nitric acid, oxidizing gases. 

Acetylene, ammonia (anyhd. or aqueous). 

Acetylene, fulminic acid*, amonia .  

Acetic acid, acetone, alcohol, aniline, 
chromic acid, hydrocyanic acid, hydrogen 
s ul fide, f 1 ammabl e 1 i qu i ds , f 1 ammabl e 
gases, and nitratable substances. 

I Nitroparaffins Inorganic bases, amines. 
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(Cont.) 

DO NOT accidentally contact these:----------------- With these: 

Oxalic acid 

Oxygen 

Perchloric acid 

Peroxides, organic 

Phosphorus (white) 

Potassium chlorate 

Potassium perchlorate 

Potass i urn permanganate 

Silver 

Sod i urn 

Sodium nitrite 

Sodium peroxide 

Sulfuric acid 

- -~ - 

Silver, mercury. 

Oi 1 s, grease, hydrogen, flammable 1 iquids, 
solids, or gases. 

Acetic anhydride, bismuth and its zlloys, 
alcohol, paper, wood, grease, o i  Is. 

Acids (organic or mineral), avoid friction, 
store cold. 
Air, oxygen. 

Acids (see a l s o  chlorates). 

Acids ( s e e  also perchloric acid). 

Giycerol, ethylene glycol, benzaldehyde, 
sulphuric acid. 

Acetylene, oxalic acid, tartaric acid, 
fulrrinic acid*, ammonium compounds. 

See alkali metals (above). 

Ammonium nitrate and other amonium salts. 

Any oxidizable substance, such a s  ethanol, 
methanol, glacial a c e t i c  a c i d ,  acetic 
anhydride, benzaldehyde, carbon disulfide, 
glycerol, ethylene glycol, ethyl acetate, 
methyl acetate, and furfural. 

Chlorates, perchlorates, permanganates. 
. ~- 

* Produced in nitric acid-ethanol mixtures. 
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PARTIAL LIST OF INCOMPATIBLE CHEMICALS (Toxic Hazards). 

Substances in the left hand column should be'stored and handled so that they 
cannot accidentally contact corresponding substances in the center column, 
because toxic materials (right hand column) would be produced. 

Arsenical materials Any reducing 

Az ides Acids 

Cyani des Acids 

Hypochlorites , Acids 

Nitrates 

Nitric acid 

Nitrites 

Phosphorus 

Selenides 

Su I f  ides 

Tellurides 

agent* Arsine 

Hydrogen azide 

Hydrogen cyanide 

Chlorine or hypochlorous acid 

Sulfuric aciL Nitrogen dioxide 

Copper, brass,  any Nitrogen dioxide (nitrous 
heavy metals fumes ) 

Acids Nitrous f unres 

Caustic alkalies or Phosphine 
reducing agents 

Reducing agents Hydrogen selenide 

Acids Hydrogen sulfide 

Reducing agents Hydrogen telluride 

*Arsine has been produced by putting an arsenical alloy into a wet galvanized 
bucket. 
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Q u a n t i t y  Person 
0 i v  i s  t on Coca t {on ID  Mater i a1 (Gal . )  Responsible Remark s 

@per a t  1 ons 2519 S u l f u r i c  Acid 2,500 J i m  Elrod SW corner  o u t s i d e  

Operations 25 19 

Opcr a t fons  2 536 

Operations 2643 

P l a n t  & Equipment 3004 

P l a n t  & Equlpment 3004 

P l a n t  & Equipment 3004 

Chemical Techno- 3019 

logy 

Chemical Techno- 3019 

logy 

ChmRtlcal Techno- 3019 
logy 

Chemical Techno- 3019 
logy 

PS3 

T10 

M1 

M2 

M18 

S u l f u r i c  Acid 70 Jim Elrod SE c o m e r  o u t s i d e  

Chlorine-Gas Bot t les  5 x 150 lbs  Jim Elrod 

Chlorine-Gas Bot t les  5 x 150 I b s  Jim Elrod 

S o d i urn h ydr ox  i de 7 50 T. P. Hamrick 

Sodium hydroxide 1,000 T. P. Hamrick 

N i t r i c  a c i d  500 T. P. Hamrick 

5% i; iwxundary 225  R. E. Leuze 
Bunyl phenol 
Phosphena t e 
95% d i e t h y l  benzene 

Sodium carbonate  3 00 R .  E .  Leuze 

R .  E.  Leuze Sodium hydroxide 75  
(50%) 

N f t r i c  A c i d  4 50 R. E. Leuze 
( 1 2  m) 

Aluminum Nitrate 5 75 R. E. Leuze 

I n s i d e  

5% make-up t a n k  

North s i d e  

Cel l  6f7 

C e l l  6L7 

Room 302 

Room 302 

Room 302 

I .  



Q u a n t i t y  Pe r  son 
D i v i s i o n  Loca t  i o n  I D  Mater i a 1 (Ga l . )  Responsible Remarks 

Chemical Techno-  3010 
1ggY 

Chemical  Tcchno- 3019 
l o g y  

Chemical  Tcchno-  3019 
l o g y  

Chemical  T e c h n o -  3019 
l o g y  

P l a n t  b E q u i p  
(Opera t ions  

Opera t  i o n r  

Me ta l s  f Cerarn 

n t  3103 

3117 

cs 3505 

M e t a l s  & Ceramics 3505 

M e t a l s  L Ceramics 3505 

Opera t  ions  3 544 

Opera t i ons 3544 

Opera t fons  3 5 4 4  

Operat ions  3544 

Opera t i ons  3544 

M19 A 1 t imi n urn n i t r a t e  

M25 Sod i urn c a r  t m n  a t e  

M4 N i t r i c  a c i d  

P16 Sodi  urn h y d r o x i d e  
(50%) 

S u l f u r i c  a c i d  

S u l f u r i c  A c i d  

Sodium h y d r o x i d e  

N i t r l c  A c i d  

C o a l - O i l  M i x  

M 3A 

M1 

M 2  

M8 

M8A 

80 

4/10 

5 co 

1150 

1000 

900 

5,000 

5,000 

2,000 

Sodium h y d r o x i d e  (3N) 300 

Sodium h y d r o x i d e  1,000 

N i t r l c  a c i d  5 00 

S u l f l r r i c  a c i d  100 

S u l f u r i c  a c i d  3 00 

R. E. Leuze 

R .  E. Leuze 

R .  E. Leuze 

R .  E. Leuze 

T. P .  Hamrick 

E .  D. Lance 

L. C. Lasher  

L. C. Lasher 

A. J. Moorehead 

L. C. Lasher 

1. C. Lasher  

L. C. Lasher 

L. C. Lasher  

L. C .  Lasher 

Room 302 

Room 302 

Outs {de -no t  
c u r r e n t l y  i n  s e r v l c e  

Not  c u r r e n t l y  
i n  s e r v i c e  w 

0 
a, 

Not  i n  use  

Not I n  use 

Outs 1 de  



... 

q u s n t i  t y  Person 
D i v i s i o n  Locat i o n  I D  Mater  i a 1  (Gal . )  Res pons i b l  e Remarks 

Opera t fons  

Opera t i on s 

3544  

3 5 4 4  

Sodlum hydroxide 100 L. C. Lasher 

h ’ t t r i c  a c f d  5000 Outslde-not 4n 
use,  befng I n s t a l  l e d  

1. C. Lasher 

Ooera t i ons  7075 P h o t o  r e p r o d u c t i o n  3000 
Waste 

W. A. Alexander  

w 
0 

Photo r e p r o d u c t i o n  2000 
Waste  

L. C. Lasher  Operations 7075 

C.  C. Lasher Underground 

L. C. Lasher  Underground 

D a v i d  Moser 

Dav id  Moser 

O p w a t i o n s  

Opera t i ons  

Fuel Recycle 

Fuel Recycle 

7075 

7009E 

7601 

760 1 

Nastc o i l  4200 

Waste o i l  5000 

Sod iu i l  ca rbona te  2 00 90F25 

90F05 D i l u t e  gadolinium GO 
n i t r a t e  

90F29 10M n f t r i c  acid 92 5 Davfd  Moser Fue l  Recycle 760 1 
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1 7 F l y  Ash 
L1Coal Pile Runoff Sludge 

( 3 )  HP Surveyed or Sampled for Radiation 
Yes a NO U 

( 4 )  Container Types 

( 5 )  Net Volume (chic  feet) 

Request for  Disposal of Sanitary/Industrial Wastes and Spoil Materials 

If y e s ,  t a g  must be attached. 
If no, and t h e  waste is from O W ,  
does it coma from a clean area as 
described in the H.M. B u t l e r  l e t te r  
of 6 / 5 / 8 6  Yes U No a . 

Container Quantity 

N e t  Weight ( lbs) 

(6) Person(s) to Contact 

I 
1 1 ' 

Building No. Room No. Phone No. 

(7) Authorized Generator Signature 

WTSO Cepartment Facility Ope rator Canpletes This Section 
I I 

I Date Waste Received Facility Name Operator's Signature 

I I 

Cemnents: 
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- 
Generator's Name: 

Chargelwork Order No.: 

REQUEST FOR DISPOSAL FOR CONTMCTOR'S LANDPILL 

Badge No.: 

Date: 

Construction Engineer: 

Generator's Signature: 

I 

Phone No.: 

Phone No.: 

Penni8eible Waste (Please check type  of vaste) : 

Date Received : T i m e  Received : 

IJ 

cl 

Truck L i c .  No.: 

Concrete Blocks/Masonary 

Roofing 

Plastic 

Fly Ash 

paste Board/Plaster 

Paper and Wood 

Non-Contaminated Sol. 1 

Electrical W i r i n g  

(NOTE: T h i s  is Construction Debris Only)  

Generation Site (Bldg. No. or Area): 

Bp Surveyed: 

17 Yes K O  (Only noncontamfnated waste w i l l  be accep ted )  

TO BE COMPLETED BY CONTRACTOR'S LANDFILL PERSONNEL 

Load Reject: Yes N o  Reason for Reject: 

Operator's Signature:  

Request Hade for Blanket Form: Yes n No 
Approved By: 

comms : 
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R E a U E S T  F O R  D ISPOSAL OF W A S T E  M A T E R J A L S  A N D  E Q U I P M E N T  

Date Location of hlaterial (B1dg.l 

Type of Container (If cylinder, give cyl inder number) 

Number of Items 

Material to be disposed (One material per sheet - Must be idmtlfied by Requester] 

Room or Area 

Coridition of Container 

Ppprox. weight or volume 

TECHNICAL CONTACTS 

DEPARTMENT PERSON CONTACTED DATE 

Saferv 

Suggested Method and Location of Disposal : 

PROTECT1 V E EQUl PMEN T REQU I RED 

I - 
CHECK APPROPRIATE BLOCKS 

I ndustri a1 Hygiene 

Other 

0 Classified 0 Unclassified 

I 

HAZARDOUS 

Signed: (Requr sirroner) Date 

U P4 Kr\: OM h h Radioactive r]: Nonradrcaztive 

Curies Nuclides 

Charge Nc. DE pt. Building Mai l  Stop Phone 

, 

ADDITIONAL INSTRUCTIONS FOR DISPOSAL. 

- 
' 

' 

' 

Plant Waste Disposal Co-ordinator: (Signature) 

Date 

DISPOSAL AREAS 

c1 ORGDP Classified Burial Ground, Section : 

n K-1407-A Neutralizing P i t  

E\ K-1407-B Holding Pond 

K-1407-C Retention Basin 

El K-1302 Cylinder Venting 

0 K-901 Landfill 

K-901-A Lagoon 

a K-722 Powerhouse Area 

0 ORGDP Contractors' Burial Ground 

0 ORNL Burial Ground 

0 Bethel Valley Quarry 

0 
0 Other 

Disposal Completed b y .  (Signaturei 

Y-12 Burial Ground Sta. No. 

Date Department 

Health Physics 

C r i t i ca I i t y  Safety 

Fire Protection 

Blue Copy - Security Department ( I f  marked C l a s s i f i e d l  
Green Copy - Requester 
Yellow Copy - To be retained by t h e  Disposer 
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A. SCHEDULED DATES OF DEMOLIT ION OR RENOVATION 

NOTICE OF HTENTlON TO DEMOLISH OR RENOVATE 

STARTING COMPLETION 

FRIABLE ASBESTOS MATERIAL 

S U F t  R V  IS O R  OR PROJECT MANAGER (PRINT A N D  SIGN NXFXE-j 

ENVIRONMENTAL COORDINATOR 

- 
I .  ADDRESS OR BUILDING NUMBER OF THE STRUCTURE O R  FACIL ITY  I N V O L V E D  

D A T E  

D A T E  

2. DESCRIPTION O F  THE BUILDING TO BE DEMOLISHED OR RENOVATED. INCLUDING THE S I Z E ,  AGE. AND P R I O R  USE O F T H E  
STRUCTURE 

ZNDUSTRIA L HYGIENE DATE 

UCN-13385 
(3 2 - 8 5 )  
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REQUEST FOR THE DJSPOSAL OF ASBESTOS 

OR MATERIAL CONTAINING AS8ESTOS 

I 
REQUESTERS S IGNATURE 

ACCOUNT NO. 

PHONE NO. ROOM NO. BLDG. NO. 

(SQUARE FEET) 

WAS MATERIAL PACKAGED ACCORDING TO PROCEDURE? O Y E S  U N O  

WAS DISPOSED MATERIAL COVERED WITH EARTH? D Y E S  U N O  
COMMENTS F R O M  SWSA F O R E M A N  R E G A R D I N G  WASTE AND/OR OPERATION 

D A T E  

FOR E M  AN'S SIGNA T U  R E  

D A T E  UCN-13385 WAS S IGNED 

ENWRONWENTAL COOROIMATOR'S OFFICE COMPLETES 
HAS DOE BEEN OYes 
NOTIFIED? 0 No 

I F  OPhone OLetter NOTIFICATION BY 

EPA NOTIFIED, D y e s  ON0 

FILE NO D A T E  

IF YES. D A T E  APPRDVED 

COMMENTS F R O M  E N V I R O N M E N T A L  COORDINATOR I S OFFICE 

- 

UCN 1 3 3 8 6  
(3 2 851 



REQUEST FOR DISPOSAL OF HAZARDOUS CHEMICALS, GASES AND RADIOACTIVE MATERIALS 

L O C A T I O N  (Buildzng) ROOM O R  AREA 

r 

M A T E R I A L  TO B E  DISPOSED (One Mafen'ul To The Sheet - M a t e r i d  Must Be Identilied By Requester) 

D A T E  

_I___ 

T Y P E  O F  C O N T A I N E R ( l /  Cylinder, Give Cylinder Nmber)  

NUMBER O F  CONTAINERS 

PERSON TO C O N T A C T  (Name) 

1 I 
H A Z A R D S  I N  H A N D L I N G  AND DISPOSAL 

C O N D I T I O N  O F  C O N T A I N E R  

WEIGHT OR V O L U M E  

P H O N E  NO. ROOM NO. 

SIGN EO (Aufhorized Signature) D E P T .  BL DG. 

INFORMATION BELOW THIS L I N E  NOT TO B E  FILLED IN BY ORlGfNATOR 
SUGGESTED ACTION FOR DISPOSAL: 

P H O N E  

DISPOSAL AREAS PROTECTIVE EQUIPMENT R E Q U I R E D  

J 

- 

..... 1__1- 

.-- 

...... ... .._____ 

_____-- _.I___.-_-- 

TECHNICAL CONTACTS 

PERSON C O N T A C T E D  D A T E  

_____._- _____. 

0 

0 
0 
0 
0 
U 
0 

0 
P L A N T  DISPOSAL C O O R O  IN A T O R  

Y-12 BUR. GR. "A" STA. @ .- 

Y-12 BUR. GR. "B" 

Y-12 BUR. eR. *v STA. 5* I 

ISOLATION AREA 

STA. a 

Y-12 WALK IN PIT 

ACID POND 

KERR HOLLOW QUARRY 

BETHEL VALLEY QUARRY 

ORNL BURIAL GROUND 

OTHER 

.__..____ ....____. 
DISPOSAL C O M P L E T E D :  D A T E  ..-. 

. . . . _ _ . ~ . _ _ . .  
BY: DEPARTMENT 

. . _ _ _ ~ . .  .._~.___...___._I-.---- -~ ~...... - -.________.- 
DlSTRlBi'T1O.Y: R h i t e ,  Blur ,  and k'ellou copies VI Plant Disposal Coorainator 

G r e e n  cop> r e t a i n e d  b ,  Urig inamr 
U C N - 2  109 
(2 D - 7 6  
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APPENDIX K 

WASTE ANALYSIS PLAN 





Waste Analysis Plan 

Hazardous Parameter Rat ionale Test Test Sarnpllng S m p l  fng Description 
Waste Type Method Reference Method Reference of Sampling 

Spent halogenated Flash point Ignitable waste 
solvent mixtures Spent waste per Subpart C. 

Sectlon 261.71; 
hazardous wastes 
from nonspecific 
sources per 
Subpart D, 
Section 261.31 

Spent nonhalogenated Flash point ignitable waste 
solvent mixtures Spent waste per Subpart C, 

Section 261.21; 
h a z d r d o u s  wastes 
from nonspecific 
sources per 
Subpart D, 
Section 261.31 

Waste mixtures Total cyanides Hazardous wastes 
containing cyanides, and arsenic from nonspecific 
arsenic sources p e r  

Subpart 0 ,  
Section 261.31 
and/or EP t o x i c  
wastes per  
Subpart C. 
Section 261.24 

Pensky-Martens ASTM 093-79 Sampling of Test Methods for Representative composite 
closed cup contalnerized Evaluation of f rom top to bottom o f  

Pensky-Martens ASTM 01310-72 COL IWASA Physical/Chemical Waste Handling Procedure 
open cup Methods, for details. 

liquid - S o l i d  Waste, container. Refer to 

E P A -SU - 84 6 

Pensky-Martens ASTM 093-79 Sampling o f  Test Methods f o r  Representative cwnposlte 
closed cup containerized Evaluation of from top to bottom of 

Pensky-Martens ASTM U1310-72 COL IWASA Physical/Chemical Waste Handling Procedure 
open cup Met hods, for details. 

l i q i i i d  - S o l t d  'ulajte, contarner. Refer to 

EPA-SW - 846 
W 
ro 
c3 

EP toxicity T e s t  Methods for Sampling o f  Test Methods for  Representative composite 
proc ecl w e  s Evaluation o f  containerized Evaluation of from tap to bottom o f  
spectroscopy so l  id waste, liquid - Solid Waste, container. Refer t o  
and a t w i i c  phys i c  a 1 / COL IWASA 
a h s o r p t  ion clwnical inethods, Chemical Methods, for detai Is. 

Physical / Waste t iandl  ing Procedure 

E PA -5W- 0.1 6 EPA-SW-846 

IICC-ND Environ- 
mental and 
Effluent Analysis 
Manun i : Procedure s 
EO-127 and EC-104 



(Cant.  ) 
--_z -_____I- 

Ha rardous Parameter Rat ionale Test Test Sampling Sampling Description 
Met hod Reference Method Reference of Sampling Vaste Type 

. -. . - - - 
Waste mixtures Concentrations Hazardous wastes 

contalnlng hexavalent o f  toxic heavy from nonspecific 
chromium, lead, metals sources per 
ca&Iiun Subpart D. 

Section 261.31 
and/or EP t o x i c  
wastes per 
Subpart C. 
Sect ion 261.24 

Waste o i l s  and Flash point Per RCRA mixture 
halogenated solvents Solvent concen- rule, these 

tration wastes must be 
handled as hazard- 
waste because of 
listed hazardous 
constituents 
(e.g., perctiloro- 
ethylene, 1 , l . l -  
t r ic h 1 or oe t liane j 

EP Toxicity Test Methods f o r  Sampling of Test Methods for 
Procedure, Evaluation o f  containerized Evaluation o f  
Spectroscopy Solid Haste, liquid - Solid Waste, 
Atomic Phys i c a  I /  COL IWASA Physicall 
Absorption Chemical Methods, Chemical Methods, 

EPA-SW-046 E PA-SW -846 

E nv i roninen t a 1 a nd 
E f f l u e n t  Ana 1 y s  i s 
Manual : Procedures 
E C - 1 7 7 ,  EC-104, 
EC-118 and EC-140 

Gas T e s t  Methods for Sampling of Test Methods for 
chromatography Evaluation o f  Containerized Evaluation o f  

Solid W d S t C ,  liquid - Solid Waste, 
Pliys icdl/ LOLIWASA Physic a 1 / 
Ctieiiiicdl Mcthotis, Chemical Methods, 
EPA-5W -1146, EPA-SW-846 
MfJt.hoil 8.01 

Representative composite 
from top to bottom of 
container. Refer to 
Waste Handling Procedure 
f 0)’ detai 1 s. 

Representative composite 
from t o p  to bottom of  

container. Refer to 
Waste iidndl iny Procedure 
for details. 

G, 
Po n 



(Cont. ) 

Sampl ing Sampl I n g  D e s c r i p t i o n  
Waste Type Method Reference Method Reference o f  Sampling 

Hazardous Parameter R a t i o n a l  e Test Tes t  

PCB -cont am i na t ed 
l i q u i d s  

P CB-c on t ami  na t ed 
s o l i d s  (i.e., s a i l  
conc re te .  d i sposab le  
c l o t h i n g )  

F l a s h  p o i n t  The waste i s  G a s  
PCB Concentra- l i s t e d  as a 
t i o n  hazardous c o n s t i -  

t u e n t  i n  Appendix 
V I I I ,  Subpart 0. 
A l though PC8 
m a t e r i a l s  a re  
r e g u l a t e d  by the 
Tox ic  Substance 
C o n t r o l  Ac t ,  t h i s  
waste i s  handled by 
o f f s i t e  f a c i l i t i e s  
1 icensed under 
RCRA. 

chroma t o y r a p h y 

F l a s h  p o i n t  The waste i s  Gas 
PCB concent ra -  l i s t e d  as a chrom 
t i o n  hazardous c o n s t i -  

t u e n t  i n  AppeodiK 
V I I I ,  Subpart  D. 
A l though PCB 
m a t e r i a l s  a r c  
regu la ted  by the 
Toxic Substance 
C o n t r o l  A c t ,  t h i s  
waste i s  handled by 

o f f s i t e  f a c i l i t i e s  
1 icensed under 
RCRA. 

E n v i r o n m e n t a l  and Sampling o f  
E f f l u e n t  A n a l y s i s  c o n t a i n e r f r e d  
Mariua 1 : Procedure 1 {qu id  - 
EC-5.50 COL l W A S A  

Environmental  and ASTM 0364-75 
E f f l u e n t  Ana lys i s  
Manual : Procedure 
EC-550 

l e s t  Methods for 
E v a l u a t t o n  o f  
Sol id  Waste, 
P h y s i c a l l  
Chemjcal Methods, 
EPA-SU-846 

Test Methods f o r  
Evaluat ion o f  
Solid Waste, 
Phys i ca l  / 
Chemical Met hods, 
EPA-SW-846 and 
Sec t ion  3.2.4 

RUgrt!sQRt i\t f V U  f MnlW3 1 ke 
f rom top  t o  bo t tom o f  
c o n t a i n e r .  R e f e r  t o  
Waste Hand l ing  Procedure  
f o r  details. 

w 
N 
Ln 

Represen ta t i ve  composi te 
from t o p  t o  bo t tom o f  
c o n t a i n e r .  R e f e r  t o  
Waste Hand l tny  Procedure  
f o r  d e t a i l s .  



(Cont. ) 

Hazardous Parameter Rat i ona 1 e Test Test Sampling Sampllng Oescriptlon 
Reference Method Reference o f  Sampling Waste Type Met hod 

B u l k  quantities Flash point Many waste streams Pensky-Martens 
of mixtures of listed generated which open and/or 
wastes, (e.g., Reactivity are mixtures o f  closed cup 
mixture of acetone, hazardous wastes 

chloroform, coal o i l .  Subpart 0, Titrimetric 
water) EP Toxicity Section 261.33 Method 376.1/ 

listed under Sulfides- pyridine, benzene, PH 

Colorimetric 
Method 376.2 

Electro- 
c hem i c a 1 

EP Toxicity 
P tocediire 

Chemical waste Flash point Identify Pensky-Martens 
with unknown constituents open and/or 
constituents Reactivity characteri5tics closed cup 
(small quantities) of waste to 

P ti determine how SI1 1 f i d e s  - 
it shall be T i tr i iw  tr ic 

Cnl ormc t.r ic 
Method 376.2 

EP Toxicity hand led Method 37h.l/ 

ClPctro- 
c hem i c a  1 

E l ’  Sox ir i t y 
P roc et111 re 

ASTM 093-79 Sampling o f  Test Methods fo r  Representative composlf 

ASTM D1310-72 liquld - Solid Waste, container. Refer t o  

Methods for Chemi- Chemtcal Methods, f o r  detalls, 

Water and Wastes, 

contafnerized Evaluation of from top to bottom of 

COL IWASA Physical/ Waste Hand1 fng Brscedur 

cal Analysis of EPA-SW-846 

EPA-600/4-79-020 

Test Methods for 
Evaluation of 
S o l i d  Waste, 
Physical/ 
Cticmical Methods, 
€PA-SW -846 

0 
N 
cn 

A S T M  093-79 Sampling o f  Test Methods for 24-Inch MCIWASA 

ASTM 01310-72 l i q u i d  - S o l i d  Waste, representative sample 

Methods for Chemi- Chemical Methods, 
cal Analysis of 
Water and Wastes, 

containerized Evaluation o f  type sampler for t d k j n !  

COL IWASA P hy s i c a 1 / in small containers. 

Refer to Waste Handllnc 
Procedure for detafls. 

EPA-SW-846 

F PA-h00/4-79-020 

Test Methods for 
Evaluation o f  
S o l i d  Waste, 
Physical / 
Chcmical Methods, 
EPA-SW-84G 
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APPENDIX L 

TABLES FROM 40 C F R  261, SUBPART C AND SUBPART D 
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161: 1859 HAZARDOUS WASTE CRITERIA 

under procedures set iorlh in  ~ 2 6 0  20 
and 260 21 
(261 2 1 ( a ) ( l )  amended by 46 FR 35247, 
July 7. 19811 
(2) I t  is not a liquid and is capable. 

under standard temperature and 
pressure, of causing fire through friction. 
abrorption 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 gaB a s  
defined in 49 CFR 173.300 and a s  
determined by the lest methods 
described in that regulation or 
equivalent test methods appmved by the 
Administrator under 5s 260.20 and 
260.21. 

(4) It is a n  oxidizer a s  defined-in 49 
CFR 173.151. 

(b) A solid waste that exhibits the 
characteristic of ignitability. but is not 
lijted as a hazardous waste in Subpart 
D, has the P A  Hazardous Waste 
Number of wO1. 

5 281.22 chM.ttcKL.tk of CWrOrfvlty. 

(a) A eolid waste exhibits the 
characteristic of corrosivity if a 
representative sample of the waste has 
either of the following properties: 

[261.22(a)(l) and (2) amended by 46 
FR 35247, July 7, 19811 

(1) It is aqueous and  has a pH less 
than or eoual t o  2 o r  greater  t h a n  or 

ardized in "Test Methods for  t h e  Eval- 
uat ion of Solid Waste, Physical/ 
Chemical Methods" (incorporated by 
reference. see 0 260.11) or an equiva- 
lent test method approved by the Ad- 
ministrator under  the procedures set 
forth in 9 5  260.20 and 260.21. 
(b) A solid waste that exhibite the 

characteristic of comsivity. but is not 
listed as a hazardous waste in Subpart 
D. has the EPA Hazardous Waste 
Number of W Z .  - ,  

, I  

C h d r d C t e r l S t l C  of reactivity i f  d 

representative tample of the waste hac 
ony of the following properties. 

(1) It IS normally unstable and readlly 
undergoes violent change without 
detonating. 

(2) I t  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 to 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 qilantity sufficient to present a danger 
to human health or the environment. 

(61 It is capable of detonation or 
explosive reaction if it is subjected to a 
strong initiating # o m  or if heated 
under confinement. 

(7) It is readily capable of detonation 
or explosive decomposition or reaction 
at standard tempprature and pressure. 

(8) I t  is a forbidden explosive as  
defined in 49 CFR 173.51, or a Class A 
explosive as defined in 49 CFR 173.53 or 
a Class B explosive a5 defined in 49 CFR 
173.88. 

equal to l j , 5 ,  as deter&,ed by a pH (b) A solid wastd that exhibits the 
meter using either an test characteristic of reactivity, but is  not 
method or an equivalent test method listed a s  a hazardous waste in Subpart 
approved by t h e  Administrator under D, has the EPA H a i d o u s  Waste 
t h e  procedures se t  for th  in $ 8  260.20 Number O f W 3 .  
a n d  260.21. The E P A  test method for  
pH is specified as Method 5.2 in "Test 
Methods for the Evaluation O f  Sohd 
WaSk Phj7sical/Chemical MeLhodS" characteristic of EP todcity if, using the 
(incorporated by reference* see test methods described In Appendlx I1 

or equivalent methods approved by the 8 260.111. 

(SAE 1020) at a rate greater t h a n  6.35 Administrator under the procedures set 
mm (0,250 inch)  per year  at a test tern- forth in 8 5 260.20 and 26021. the extract 
perature  of 55'c (130-F) as determined from a representative sample of the 
by the test method specified in  N J A ~  waste contains any of the contaminants 
(National Association of Corrosion En- listed in Table I a t  9 concentration equal 
gineers) S tandard  TM-01-69 zs stand-  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. 

1 fb) A solid waste that exhibits the 
characteristic of EP koxicity. but is not 
listed as a hazardous waste in Subpart 
D, has the EPA Hazardous Waste 
Number specified in Table 1 which 
corresponds to the toxic contaminant 
causing it to be hazardous. 

8 261.24 Ch.mt+rhtfC Of EP TOXklty.  

(a) A solid waste exhibits the 

(2)  i t  is a liquid and corrodes steel 

0 261.23 Ctuncterlstlc of macttvtty. 
T4bh !.--Y*KkRIUtV mtfSw Of 

(a) A solid waste exhibits the Mhrnlnmu for charufmrbtk of EP TorWty . .  

1031-86 Published by THE BUREAU OF NATIONAL AFFAIRS. INC.. Washington. I 
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Subpart &Lists Of Hazardws Wastes 
[Inrerim /inall 

g2e1.30 Ganerd. 

.ad). 

(a) A solid waste is a hazardous 
waste if it is listed in this Subpart. 
unless it has been excluded from this list 
under 4 8 260.20 and 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: 
m WWS. ..... ........................ - w-w ............................... " 
R- Was@ .................................... 
EP fonc Wlnte ................................................................ - Huahs Was18 .. ̂ 

which caused the Administrator to list 
the waste as an EPToxic Waste (E] or 
Toxic Waste IT) in $ 8  261.31 and 261.32. 

[c) Each hazardous wastelisted 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 3010 of the Act 
and certain recordkeeping and reporting 
requirements under Parts 262 through 
265 and Pari 270 of this Chapter. 
[261.3O(c) amended by 48 FR 14153. 
April I .  19831. . . .  

(d) The following hazardous wastes list- 
d i n  $261.31 or~261.32atcsubjecttothr 
exclusion limits .for acutely hazardous 
wastes established in 5261.5: EPA Haz- 
ardous Wastes Nos. FO2O. F021, F022, 
F023, F026, and F027. 

[261.30(d) revised by 45 FR 74890, 
November 12, 1980; 50 FR 1999. January 
14, 19851 

- 

[Sec. 261.30(d)] 
J.C. 20037 98 



l ~ s l r i  and EPA tiararaws waste Hazard c M e  

hazardour -as18 NO -- 
Gewric. 

...................................... TM Idtowing spent halqenated solvents us& tn degreastng tetrahloroemylene, truhlwoem~one. mem,Iew chlonbe, 1.1 .I. 
(nchlorwrnane. arbon tenschlorid%. an0 chrorinated ~uorocaroOns; all Spent solvent mixtures(blen8s used tn degreaomg 
containing, before use. a total of ten percent or more (by volume) of one or more Of me aSave ha@enat& solvents of those 
colvenls llstea m FW2. Ft)O4 and FW5: and sth11 bonoms horn Me recovery 01 these s p n l  sdvgnls an8 spent solvent mixture5 

FOO2 ..................................... TW follomnp spent hacogmatea solvents fetrachloroemylene. marn@ns chlorae. Nr;hlwmlhylene. 1. 1. 1-hchloroelhane. 
chlorobenzene. l.1.2-olchloro-1.2.2-mnuoroemane. Mmodlchlorobsnrene, bXhlorOnuQrOmsmoone. and I ,  1. 2-tnchlorCemane; 
rU spent s d v ~  mixturerp!ends containing. belore use, a tola1 of ten percent or more (by volume) of one or mora 01 Uw above 
halogenated sdvents OT moss hstsd in FW1. F W .  or F005, end stdl boltoms lrom tha recovery of these spent solvents an8 
spent solvent mirtures 

.......... The lollowing s p e n t  nan-hslogenated solvents: xylene. acetona. ethyl Katate. emyi benzene. amyl emer. memyl isobvtyr katone. n- 
botyl alcnhol. cydohsxsnonn. ~ n 8  memanol. a11 spent solvent mirtureslb)endt containing. before use. only m% above spent non- 
halogenated Solvents; and an spent solvent mixfuresjblends mtaminp. before use. one M more of the above nQn-hatogenatea 
solvenls. and, 1 total 01 ten percent or more (by volume) 01 one or m e  01 those solvents listed in FWl. F W .  F W .  and FW5: 
and still bottoms from me recovery of these spent SO(varns an8 spent solvent mixtures. 

FOO4 .................................... Ths ldlomng spent rumhalogsnared solvents. cresols and wasflu rad. and ornobenzene; all f.p%nl solvent mixtures/blenas 
Oontmning. before use. a total of ten percent M more (by volume) 01 one or more 01 the above nonhrlqi+nated solvents or those 
W n t s  ksled in FWI. FW2. an8 FWS. and still bolloms from Me recovery of thaw spent m n r s  and spent solvent mixtures. 

........................ b The ldlomnp spent nonhalog.nated 6oivants: to(wne. methyl emfi ke30oe. carbon drsumbs. isobvtanol. pyridine. benzene. 2- 
elhOKyslk3nOl. and 2-n(rropOWns: all spent Lolvenl mixfuraspnds Eormining. Mlore use. a tolal 01 ten percent or more (by 
volume) Of W Of m e  of the aMva non-halogenated solvents or those wtvents listed in FW1. FW2. or FOO4; nnd stir! bolloms 
hom the recovery 01 thou, w n l  d v e n k  and r p n t  solvent mixtures. 

1 7 )  ~ n u r  sod amdtztq OI aturn-num. 
(2) Cn pldtng on arbon steel. (31 m plaling (segragale8 bas61 on caItKm steel. (4) alumnum OT m - a l u m m  d a t q  on carton st&; 
(5) deanmp lsw~np  a s r o ~ t e d  nm Im? nnc and Lluminum plabnp on cam00 sleel. and (6) dpmal ewmp and W%3 d a h N m .  

FCM,... ................................... Wastwatcr v’earment a)+ horn emoplating opcrat*ons e x c q t  hm me tonoring 

..................................................................................... FOID 
F007. .................................... Spent Cyanide plating cam solutms from ebclroplatrng operatmns 
FOO8 ....................................... Plahng sludges from the bonom of platirg barns lrom ebnroplahng o w r a m s  &re cyandes are used in the process 
F W  ....................................... spsnt mppng and c(eaning balh soluhons from SleCtroplatinp operatioas where cyanides are used in m.a process 
FOtO ...................................... &enching bam residms from oil baths from matel heat treating q x r a m s  Woere cyanldes are we8 in !he procsss. 
FO1 t ...................................... Spent cyanide rokmons bum son barn pot cleaning lrom metal heal treaorq operations. 
F012 ....................................... Ooenching wastewater t rwment sludges from metal heat treating 09eranons &re cyanldes are used in Uw process 

Wasterrater iabt-ti~tudoes horn m% r”-mrri ~nnverun C O ~ I ~ ~ ~  of 4Iumnm m 
(R. r) 
(R. r) 
(R. r) 
(R. r) 
(A. r) 
0 

F024 ...._....._ .......................... Wastes, ~~Wuding. bul not limrled lo. distillation residues. heavy ends. tars. EM reactof deanoul wastes from lhe yxoaumn of CT) 
chlorinated altphaw hydrocartans. having carbon content from one to five, utilizing lree r a d a l  a ta l fze8 processes. Vhis listing 
does not Muds l i ~ m  en0.s. w t  fillers and filler aids. spent dssyc(mts. wastewater. wastewater treatment sludges. spent 
aulym. iM wastes listed in 0261.32) 

F020 ....................................... Wastes (except wastewater a d  rpem carbon from hydrogen chmde purikdtion) hom the p?cdocbon or manutactunng use (8s a (ti) 
reamnt. &mice1 mtemrediate. or component in a I m d a t t n g  process) 01 b+ 01 tetrachlorophend. or of intermediates use8 to 
podua, Wir psshctde eerivahves. (This Iisltng does MI indude wanes from tha producbon of Hexachlorophena 
ftOm hqhly p u M  2.4.5-hXhWopheno.). 

reactant, c h s w l  intermadu.te. or componsnt in I lormulaling proosss) 01 pentacnlorophenol. or of mtemdlates used to 
produca Its dsrivnhvas. 

F022. ..................................... Wastes (except wastewater and spent csrbon from hydrogen chloride purif~w~y~) tram the rnunufenunng UYI (as 8 rsaclanl. 
QMmicsl (mefmodiate. cf coinpen1 in a IWmulahng process) 01 tetra. penla-. or hexidUombsnrenes unaer 
alkaline Wndihons. 

prenMlsly wed lor the produ*m or manufanuring use (as E reactant. chemlc$l intermedtate. M Component in a fwmulatlng 
process) of in- an8 lefrachlorophenols (This I s t q  does not loclude wastes horn equipment used only for me produdtoo or use Of 
Hexamlorophene lrom hghly purfied 2.4.5-NiChlWOPhenQf.) 

prevwsly uded for me msnulachmng use (as a reactant. chemml mtermbdute. or CMyandnt in a fwmulaong process) 
01 tetra-. penla-. or hexschbraobenzene under aRaIine mndrlion;. 

grr*.d horn (haw -&. (This bang does not WudO tmu(dtlonr mntairlinp H e x a c h b o + b r ~ ~  rynthes~zed hom 
prewf41Ied 2 . 1 . S - b ) c h ~ n d  as me sde component.). 

W w t  resulting hom the hrnmrstiQn or Wml Neatmen1 of coil contamh.fed wilh EPA H u a r d w s  Waste Nos. F020. F021. 
FOZZ. F023. FO26. and F027. 

F021 ....................................... Wastes (except wastewater an8 spent w-txx from hydropn chioride porvliuhon) I ran the produchon a msnutsnunng use (as a (HI 

(HI 

F023 ................................... Wastes (ercspt wastewater l n d  spent carbon ban hydrogen chloode puri-tion) I rm the pro6uniOn of matenals on equipment (ti) 

F026 ..................................... Wnsles (except wastewater and spent cdrbon from hydrqen c h m  puritkahbn) from the proauctlon 01 matenals on Wulpn;ent (HI 

F027 ....................................... Diwrdad unused lamo(.lions Camsininp ti, tm.. or patdchkrrOphsnc4 w discardad unused fom~ll lhon cDntaining compounds (H) 

FOZB m 

‘0 .9  bhauM be uae8 to upscnu mimra containing 
9nnablo and (oxk m s b t t ~ n s .  

[26151 imsndsdby45FR47833.Juh/16.19g0,revitedby45FR71690,NovemDer 12.1980.46FR4617.Januaryl6. t981.48FR 
~476.U8y20.lPB1.49FR5512.Fe~lO. lgtU.50FRWl. Ja*ulry4.1985:50FR1999. Januvy14.1SE5;50FR53319.Da- 
csmbsr 31, tesSi m O C W  by 51 FR 2702. January 2 1 . 1 W :  arneMad by 51 FR 6541. February 25. lW] 

9261.32 HnzPrdous waste from specific 
sources. dix IX. 
, The .following solid wastes are listed 
hazardous wastes from specific sourccs un- 
less they are cxcludcd under 

sfj260.20 and 260.22 and listed in Appen. 

1261.32 introductory text added by 49 FR 
37070. September 21. 1984) 

(Sec. 261 321 
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K111 . . . . . . . . . . . . .  
K112 ............... 
Ki13  . . . . . . . . . . . . .  

Kl14 . . . . . . . . . . . . .  

((115 . . . . . . .  

K116 . . . . . . . . . . . .  
K117 . . . . . . . . . . . . . .  

K118 . . . . . . . . . . . . .  

K i  36 . . . . . . . . . . . . . . . .  
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t t U t H 4 L  HEGULATIOKS I".,- 

K123 

K124 

Kt25 

K126 

Explosives 
KOd4 
KO45 
KO46 

KM7 

KO48 
KO49 
KOSO 
KO51 
KO52 

KW! 

KO62 

Petroleum rennmg 

Iron and steel 

Seconaa.y lead 
KO69 
KIOO 

Vetennary pnarmaceutIcals 
KO84 

u101 

K102 . . . . . . . . . . . . . . . .  

Ink lormulation KO86 

-tog 
KO60 . . . . . . . . . . . . . . . .  
KO67 . . . . . . . . . . . . . . . .  

[ K 1 2 3  through 126 added by 51 FR 
37728, October 24, 19861 

Process w a ~ l e w ~ t e r  (including supernates. ~ 8 1 8 s .  and Ivashwater5) from i7w podw 
t,on of emylenabts4Rhocarbamic acid and Its sat  

ana rfs sans 

acarbarmc acd ana rfs salts. 

production of Iormulatm 01 ethyleneb~sdRh~OCamamc and and its salts 

R.mtfor vent =rubber uater from me produalon of emyIenebwJrfhiourDams acid 

F8itratton. evaporet>on. and centr~fugarion soids from me prodmion of emyenebisdm 

Baghouse dust and lloor sweepings in millmg and packaging owrawns  lrom m 

vfastewoter t r aamnt  sludges from me manutaaunng and pocsssing of srplostvas 

wastewater treatment sludges from me manufamnng formulahon end 
Spent arbon trom Hw treatment 01 wastewater oMItaininp ewbstves . . . . . . . . . . . .  

Pink/rW water from M T  operations . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  

Dssoived air b ~ t m  (OAF) noal from me petroleum renninp industry 
Slop otI e slon S d d S  f r o m  me petroleum refintog industry . . . . . . . . . . . . . . . . . .  
tieat exchanger bundle cleaning sludge from tPe petroleum refining maustry . . . . . . . .  
API separator sludge from the petroleum refintng industry . . . . . . . . . . . . . . . . . . . . . . .  
Tank bOnoms waded) from Hw psnoleum r e R q  rndustry ...................... 

loading of lead-bassd irmuhng compounds 

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

EmissQn mntrol dust/sludpe from me pnmary produchon of steel m 

Spent pickle lquor gemrated by steel (inahing OPSra- 
e m r y  furnaws. 

hens 01 facilrtms within llM iron or steel rndusq (SIC codes 331 
and 332) 

Emmian m n o i  dus!/sludge from seuKlaary bad smeltng . . . . .  
Waste leschmg solution from acld leachnp 01 emtssm Contfd dusl/ 

riudpe from tecondav lead smetcing 

Wastewater t renmnt  sludgas panexate4 dunng M p r o d m  o( wtennery 
prurrru-la from a r w t c  or org.no-amrc cornww&. 

h s h l l a m  tar rosdwa horn M dinillstion 01 4n~hne-basbd compOuMs in 
me prod- of vetennary pharmaceuticals lrom mens or orgem- 
arsenc compounds. 

produchon Of Mrerioary phamaoullcsls from arsenc or orpawarsenic 
Rerdue from me utd of activated carbon lor decolonuhon in llM 

P x n p O v n d S  
Soiveni wnsms ana sludges. caustic washes and sludges. or water washes and 

slu6ges lrom cleaning tubs and equqmwnt uSea in me lormulallon of ink from 
ppmenls. aners. soaps. and stabtlirers contstninp cnrwnnm! and bad 

Ammonu ~III Linu sludge from coking - r a m s  .......... 
D.cmter tank far sludge from coking operams  ............................... 

(261.32 amendcd by 45 FR 47833. July 16. 1980. 45 FR 72039. October 30. 1980; rcviscd b) 45 
FR 74980. November 12, 1980: 46 FR 4617. January 16. 1981; 46 FR 27476. May 20. 1981; 50 
FR 42942. Octobcr 23. 1985; 5 1  FR 5330. February 13. 1986: 51  FR 19322, M a y  28. 1986; 
corrcctcd by 5 1  FR 33612. Scptembcr 22. 1986; amendcd bj SI FR 37728. October 24, 19861 

(Sec. 261.321 
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HAZARDOUS W A S T E  CRlTEHlA t u ,  00,- - 

5261 33 Discarded commercial chemical 
products, off-specification species, con- 
tainer residues, and spill residues 
thereof. 

1261 3 3  rekiscd b) 45 FR 78531. Nokcrri- 
ber 2 5 .  19801 

The following rmterials or item> arc 
hazardous waste< i f  dnd when the! arc 
discdrded or intended to bc discdrded 
when the) are rnixcd uith wasic 011 or 
used oil or other matcrial and applied to 
the ldnd for dust suppression or rodd trcdt- 
ment. or when. i n  lieu of thcir original 
intended use. they are produced for usc ,A\ 

(or as a component of) a fuel, distributed 
tor use as a fuel. or burned as a fuel 
1261.33 introductory text amended by 49 
FR 37070, September 21. 1984, 50 FR 
661, Januarj  4, 1985; 50 FR 28742, July 
IS, 198S] 

(a) Any commercial chemical prod- 
uct, or manufacturing chemical inter- 
mediate having the generic name 
listed rn paragraph (e) or ( f )  of this 
section. 
(b) A n y  off-specitication commercial 

chemical product or manufacturing 

chrmicai  inirrincbdratc u hich. i f  1t n a r l  
?pwlficatiori\ ~ o u l d  Iia\tx thc. ge11~1  I <  

name listed m paragraph ( e )  or ( f )  rlf  

thl5 sect ion 
( c )  An) container or inner liner r L  

nioked from d container tha t  has been 
u x d  to hold on) commercial chemicjl 
product or manufacturing chemical intr 
mcdmte having the generic names listed i n  

fij 'agraph (e )  of this section. or any con- 
tdincr or inner Iinei removed from a con- 
i'ciner that has been used to hold any o f -  
rpecification chemical product and 

inufacturing chemical intermediate 
+nich, i f  i t  met spezifications, would have 
the generic name lrsted in paragraph (e) 
of this section, unless 

( I )  The container or inner liner has 
been triple rinsed using a solvent capable 
sf removing the canmercial chemical 

d u c t  or manufacturing chemical inter- 
triediate; or 

(2)  The container or inner liner has 
been cleansed by another method that has 
been shown in the scientific literature, or 
by tests conducted by the generator, to 
achieve equivalent removal; or 

... 
( 3 )  I n  t h e  cn \ t  < i f  ;I con:.~lncr, t!lc ~ n ! ~ t r  

! i i i c r  t h ; i r  prcicnicc! < , J : I L . ! ~ ~  or t i ~ c  * : I ~ , -  

i i  i c rc i :! I c h c rn ic3 I prod u CI  or n u  ii u 1 9  ii 11 7 - 
ing chemical intermedlaie w i r h  t h r  con- 

(201.33(c) revised by- 4 5  FR 78541.  No- 
vember 25.  1980; 46 FK 27476.  hlay 20. 
19811 

iner. has been removed. 

( d )  Any residue or contaminated soil, 
aater  or other debris resulting from 
the cleanup of a spill into or on any 
land or water of any commercial 
chemical product or manufacturing 
chemical intermediate having the ge- 
neric name listed in paragraph t e j  or 
( f )  of this section, or any residue or 
contaminated soil. water or other 
debris resulting from the cleanup of B 
spill, into or on any land or water, of 
any off-specification chemical product 
and manuiacturing chemical interme- 
diate which, if it met specifications. 
would have the generic name listed in 
paragraph (e) or (€1 of this section. 
[Comment' The phrase "commercial chemi- 
cal product or manufacturing chemical in- 
termediate having the generic name listed 
in . . ." refers to a chemical substance 

11 -28-86 

[Sec. 261.33(d)] - -  
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3 34 

m 7 7  ................ 
mzB ............. 
po(2 ........... 

PO14 .......... 
PO28 . . . . . .  
W 15 ........ ., 

161.1 863 
._I.___.__ .... ___ __- HAZARDOUS WASTE CRITERIA 

... 

~eruenarnna. 4-nrm 
mzm. (cnmbmemyl). 
1.P-Benzenedrol. 4 4 1  .hydmrj-2-(mlhyl- 

mmnoblhvll. 
Benzenemlol 
Ben@ chlonde 
Ehryllium dust 

Po59 ............ 

Po66 ............. 
po67... ......... 
P@% ............. ~ 

Po64 ............... 
Po69 ................ 
W ~ I  ............... 
PO72 ................ 
W73 ............... 
Po74 ........... 
m74 . . . . . . . . .  
PO73 .............. 
PO75 ............ 
W76. .............. 
Po??.. ............. 
Po?8. ........... 
W76 ........... 
PO70 ............... 

4.7-Walha~1-tnmdme. 1.4,5.6.7.8.0-tmp 

zsAemylbmr*m 

Methyl excfanate 
2-uamy(!aClonrWe 
Memfl para~hon 
alphe-Naphthyttbwea 

~ck.el(ll) cyamde 
Nickel lelrscarbonyl 
Nmtine and sails 
NiW Oride 
pNmnil tne 
N m o p n  doxde 
Nrlrogen(l1) oxide 

MemyllWulW 

NKhd C a m  
Nmel  cyan- 

Niuogen(lVI oxde 

mzz .... 
W2Z . . . . . . .  
PO95... ....... 
PO33 , ....... 
Po23 .......... 
Po24 . . . . . . .  
PO26 ............. 
~ 0 2 7 .  .............. 
Po29 ........... 
PO30 .......... 

w 3 t .  ............. 
PO33 ........... 
PO36 ......... 
W37 . . . . . . . . .  
W30 . . . . . . .  
Po39 . . . . . .  

 PO^ I .............. 
m o  ............ 
a 3  ........... 
pou ........... 
~ 4 5 . .  ...... 

PO71 ............ 
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Carbon btsulflde 
Catton dtsullde 
Carbonyl ChlOrde 
ChforIne cyan& 
Cnkxoacetaldehyde 
pChlwoaniline 
1 -(o-ChiorophenyOtk3wea 
3-ch10r0prorncnflr* 
C o p p e r  cyayandes 
Cyandes (WuMe cyan& SSIIS). not else- 

Cyanogen 
Cyanogerr chlonde 
achloroWenylarwne 
[heldnn 
Diemylarvne 
O . O - b m $  S-tt-(emynblemycl  phosphor^ 

dftnoate 
Otalhyi-pnfrophenyl 
0.0-hemyi o-~am-ryi p4wfhwomioste 
~~sopropyi  huorophoJphaie 
chmihoBte 
3.3-l)lmethyi.c~memymuo).2-butanone. 0- 

m e r e  w t w d  

t ( m e t h $ a m m l c e ~ ~ J  O I ~ W  
0,C-DmeIhyl Opmc@my( PhOSPnOrO 

Po94 ........ 
Po95 . . . . .  
Po96 . . . . .  
PO41 ... 
W44. . . . . . . . .  

m 4 3  ............ 

Phaale 
pnospene 
Phosphm! 
Phosphorr and. dolhyl pnitropnenyl esler 
PhosphModImoC acld 0.O-dtmelhfl S - t i -  

PIXSPWXORWUIC wia, tw i -mern~t ty  

(Po0 corrated by 51 FR 28297. Au. 
gust 6.19%) 

(meth$amno}-2Qroefhyi h l e r  

ester 
HUardWs 
wesle No. 

PO23 ................ 
PO02 
Po57 
Pow ................ 
w66 .. 
Pool.. .............. 

Po02 ............. 
pw3 ................ 
PO70 ............. 
pooI ................ 

svi?slanca 

A ~ I d e h y d 0 ,  & O f 0  

mtsmde. N - ( a m m X m M -  
Aaurtvdo. Z-lluoro 
*cek .ad. (Luore. roc*xn .m 
Aosbmdr acid. N - C ( W -  

3 ( a l p h a - A c e 1 ~ l y l - b e n ~ ~ ~ 4 - h y d r o x y ~ m a r l n  
bund)ov1-. Wmvf - 
am $ens 
[Pool amended by 49 FR 19923. May 
10. 1984. corrucld by 51 FR 28297. 
August 6.1986) 

I-AeStyl-Z-thQl~ 
Acfdan 
AWCarb 
A(dnn 

po89 ........ ....._ 

m o  ........... 

p097. ...... 

PI i o  .... 

phosphaomaic .ad. o.O-army( o+- 
ninaphafll osw 

iPO89 corrected by 51 FR 28297. Au- 
gun 6, 19861 
Pr!usp~otJuoc a d .  0,Ddretnvl 0- piraxin' 

astor 
Phosohor~lhra a d .  0,Odl-W O-[C-((C 

m e t h ~ a m n o ) - d O n y i ) p ~ f i l  EStW 
P I U ~ ~ S W .  1elraelhy:- 



161 :1864 

pDo3.. . . . . . . .  
m 5  .............. 
PC67 .............. 
PlOZ ........... 
w. .............. 
PO75 ............ 

PI 1 1 ............ 
P i03  ................ 
PIW ................ 
P105 ................ 

335 
FEDERAL REGULATIONS 

2-Prop.3NII 
P-plopen-1 -01 
1.2-Prwylentmf"~ 
2-Propyn-14 
4-6'yndcnernme 
PyndiW. (S)-3+ ~ W 2 q Y n ~ ~ Y l P .  

pr~ho~phooc  m. mvremuc mer 
a n s  

WeKxrrea 
Silver cyarude 
WumU161 

chsmac 
Dr(rbct~ No. 

167-204 
sB1-68-2 
640-10-7 

6 2 - 7 4 4  
16W-77-5 

~~~~P 
10742-8 
116-06-3 
3oeoaz 
107-156 

ha5S-73-9 
n63-96-4 
504-24-5 
131-7- 

tso3-554 
7n8-39-4 
lV7-53-3 
1303-28-2 
1503-28-2 
132743-3 
692-42-2 
bw-28-6 
151-s-4 

10647-8 
1 ~ 1 4  
1-94-7 
5143-4 

122-08-8 
10&9&5 
' 1141-2 
1M-U-7 

744041-7 
5 4 2 4 5 1  
5W-31-2 

5 8 2 4 1 6  
7515-4 
7&15-0 
75-44-5 

107-204 
1-74 
5 4 4 - 0 2 4  

WO-lS-! 
-77-4 
131-8&! 
cBB-zB-( 
-57-1 

602 e4 
311-454 
297474 
53-01 I 

909w: 
46S-m 
Bo-57-, 
72-2w 
-1-! 

BlpB-18-r 
1 2 2 4 w  ' 531-52-' 
51 -2e-! 
os-; 

542-62-1 

357-5r-3 

...-.. ̂" 

[261.33(e) revised by SI FR 28297, August 6 ,  19861 

[Sec. 261.33(s)] 
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S - 7 7 2  

161 1 ~ 6 5  
-_____I__ 

HAZARDOUS WASTE CRITERIA . .  

10-31 -86 

lY- 16-9 
298-04-4 
541-53-7 
1 1 5 2 9 7  
145-73-3 
72-204 
5143-4 

107-124 
151-$+A 
52-85-7 

7X2-41-4 
640-19-7 
62-746 

62646-4  
7 6 4 4 %  
757-584 
TelM 
6D-34-4 
74-w-0 
1 4 - 9 0 6  

7803-51-2 
6 2 4 6 5 - 9  
-736 

2763-96-4 
62-384 
628- 
62-75-9 

542-80-1 
-14-8 

75-70-7 
115--7 

16752-77-5 
15-54 
M - 4  
624-83-B 

7186-5 
zW40-0 
06alM 

134.53-3B-3 
13463-34-3 

154-11-5 
10102-43-0 

100-014 
1 0 1 0 2 4 4  
10102-43-9 
10102-u-o 

554.34 
622-75-9 

45As-406 
557- 18-7 

2 0 8 1 6 1 2 - 0  
xLB16l2-0 

14b73-3 
56-38-2 

131-8%5 
51-28-5 

1 534-52- 1 
88-85-7 

131.74-8 
62-36-4 

10345-5 
296.02-2 

?5-44-b 
TOO3-51-2 
J l l - 4 6 5  
zS644-4 
2s642-2 
60-61-3 
55-814 
54-38-1 
207-97-2 

52-85-7 
29e-WHJ 

7e-w-2 
151-568 
-1-4 
11- 
107-12-0 
M2-76-7 
' 7566-5 

r c d  

i 52- is-e 

(Sec. 261.33(e)l 
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W14 .......... .._I 

M I S .  ............ 
UO 10 .............. 

U157 ............ 
U016. ......... 
uO16 .......... 
W 7 7 .......... 
W18. ......... 
uOlB ............ 
vo94 ............... 
w 1 2 . .  ........... 
W14 ............... 

WQ 
UO93 .............. 

ut58 ............... 
u222 .............. 
U181 ............... 
w 1 9  ............... 
W3e ...... " ....... 
vom...-. ". 
uD37 ............... 
u1w ............_ 
W28 ........._._. 
me ............... 
uoee ............... 
Ut02 ........... 
U107 ............... 

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

Auramne 
Az%umne 
Armm(2.J':3.4)pFob(1.2-8)~~,7dOOne. 

6-mnno&t((a-WJ 0ly)merhylI. 
1.1 r.Z8.84.Bb.hexahydro5a-mehxy.> 
mew-. 

B m z C i l a e e s n ~ .  124hydro-3-methyl- 
Benztclacridina 
3 . 4 - B e n u w ~ h a  
genzal c W e  
Berutblsnavacene 
1.2-Benun6w.onur 
I ,2genunmrcene. 7.1 i-j~methyl. 
BerueMm;ra (1.n 
Wmwavme. 4.4'urbOnmidoy(brr (Nuat 
BMunumine. 4hlorp2.mamyl. 

1- 
M 6 . 1 W j  
Benman .~.~--wDww~~I- 
&mrerumioe, P-methyl-, hydr- 
& r u m .  Z-Lnnro 
Benten. (1.T) 
W t K  .dQ - - + r r r o r p  

8.Nwr r-banD*pmoy. 
%auaw. cwav. . 
1.2- rjd 
1.2.- rcr: rad. tw(2dlyl- 

' hexyl)] Q1.r 

rcid. aburvl ..let 
1 . 2 - B e r u m *  M. Mhvl U I W  
1 . 2 . E l e f K ~ ~ l c  .bd. dmvMyl UlU 
12.Bsnmu*crrbor)*c 6-noclyl *OlM 

mmvc 
B a z e ~ m .  N,N.&nwarvcr<phsnykob 

bv 51 FR 28297. A"- 
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CCommenL' For the convenience of the rem- 
lated community. the primary hazardous 
propertis of these materials have been indi- . uo35 ............... 
cated by the letters T (Toxicity). R (Re&- . 0112 ............ 
tivity). I (Ignitability) and C (Corrosivityf. '14' ............. 
Absence of tetter that the u214 .............. voO2 ........ .....' 
pound is only listed for toxicity.) m 3 .  .......... 

These wastes and their correspond- ............ 

HuvQvr 
wule 

h g  EPA H-rdous Waste N u b e m  m5 .............. uoo6 .............. 
are: WO7 ............. 
[261.33(0 amended by 46 FR 27476, 
M a y  10. 1984; 50 FR 1999- January 14. 

z::::::-:::.:-: 
uiw ............ 
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ma i 
Po17 
P102 
p w 3  
pLa5 
pD67 
Pl02 
Po08 

PI11 
P103 
Plod 
P105 
Plcc 
pia7 
Ploa 
pol8 
PIOB 
P115 
P lW 
P110 
PI11 
PI12 
podz 

Po75 

P i  13 
PI13 
PI11 
P l l S  
Pi09 
Po45 
Po49 
Po14 
P116 
w26 
Po72 
Po93 
P123 
P118 
PI19 
PllD 
pogd 
PCQl 
P121 
P122 
I_ 

'C 

Substance 

ACElamde. N-M-IlWgn 2-y(- 

lead 
*t81k amvl ester (I) 

ACBW .cid. mehumil) -11 
AcelOne (I) 
AcstmnLe (1.T) 
A ~ l o p n e n o n e  

. .  

2 , ~ t y ( M l o d l ~ -  
rcatvc CMaide pC.R.T) 
Aen/kambe :$wz(l) 
A I ~ M .  3 - ~ p - ~ ~ - c ~ o r . ~ y 1 ) n m 1  

506-64-9 
26628-224 

143-33-9 
131 4-96- 1 
' 57 -24 -9 
357-57-3 ' 57-14-9 

Imlr-Se- 1 
3689-24-5 

79-00-2 
107-49-3 
509-14-8 
7 5 7 - y w  

131442-5 
1314-32-5 

1207s-524 
10031 -5% I 
368524-5 

39186-58-4 
-1-55-7 
los-9&5 
79-19-6 

W 5 2 - 1  
86-88-4 

103-65-5 
8001-35~2 

75-70-7 
7B03-55-6 
1314-62-1 
4 % 9 4 0 4  

81-84-2 
557-21-1 

13 1464-7  
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U239 Benzene ome'nyi \ T) 
u20 t 
U127 Benzene MxainlGrO 
UOM 0enzc-w neranyaro (11 
u i e e  Berzene nyoroq 
u220 S.--,-, methyl 
Ute5 Benzene 1 -methyl 2 4d1nlIro 

, I 3 aenzenado~ 

l [ulOS correcled by 51 FR 28257 Au- 
1 gust6 19661 
I Benzene I rnelhyl 2 6 dinilro u1c.s 

uzo3 , Benzere I 2 meth,'lened!ocp4 allyl 
u ~ i r  Bemew I melnylenedioq-4 propenyl 

_. 
E l h a d  rmonde GRr) 

111359 added bv 51 FR 6541. February 25 
z-Emoqtemarrol 

' [UZdO tarrefled by 51 FA 28297 Au- i gusl 6 19861 u359 1 
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U039 
WE 1 
UO.82 
UlOl 
U170 
SeeFO27 
Do 
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Phenol 4ChlQD 3 nWl?yl UZ18 ThoaceLsmde 
phenol 214ch(Orc- U l U  ThamelMnd (I r) 

Phenol Z44methyl U2U - h a m  
%WI. 4-(YtfO u2m Tot- 

PMnd. 2 3 4.CleltmBChkwo- U223 TMuene dwU1y.nale (A TI 

Phenol 26de2Wo$c- U2l9 1 ThiOlNeO 

Pheool.pentprmqO u221 Tbkxaedu- 

a .  ,I . , r  t O " 3 " i  
v193 I 7  )ra',,aIane 2 2 d 0 u J t  
vo5e 2H 1 3 2 Oxazapnos~'10rme 2 (btr(2-chlOr- 

[UO58 corrected by 5 I FR 28297 August 6. 
~lnyi)arninG]~telrahy(lro ?-oxide 

I 19861 

Do ' Phenol 2 4 5-tnchloro- u222 

U137 1 ~ w ~ 2 - ~ ~ ~ v ~  
Do Ptwnol 2 46.trchbfo. 

U328 
u353 [UT37 WWsd by 51 FR 28297. W t  6. 

o-Tdodine hydfachbnda 
IUZ22 CMeCO by 51 FR 28297. August 6 
3 9861 
3Tblmdros 
pTMmme 

VI55 
U247 ........._._._ 
u154 ............... 
w29 ............... 
u166 ......... ..... 
uo15 ............__. 
u156 .............. 
Uz26 ............_.. 
U157 ...._.._._.__.. 
u158 ......___....., 
Ut32 ..- ........... ~ 

vo6a ...._..._..._ 
wxu) ...__.____..__. 
U122 _.._____._I..._ 
U159 ._...__....._.. 
ul So............... 
u136 ............... 
VI61 ...._.......... 
U1 a,.. ..._....... 
U l M  
U161 ............... 
Ulbc 
ClOlO ......-....... 
WQ ......_........ 

u165 ............,.. 
Go47 , 

[Editor's note. EPA corrected U233 

USmapymleoe 
MemoxytMot. 
Mew a m  (I) 
uemyl broilwk 
l-Memyhia&ene (I) 
Melbyl C N D ~ ~  (1.T) 
Mew cocapcormn@te (1.r) 
MylCNqofwrn 
3--nttr- 
4.4'49- 2cMaoe.nAne) 
2.2-Mth@n&&3.4,&W&~ml) 
Msthll"en, bromde 

C- 
Mem+m O X ~  

Memyl emvf ket- (1.r) 
Metw &yi kelom perox& (R,T) 

Methyl ketone (I) 
Mew m e h w i e  (1.r) 
N - H e m y C W - n a ~ N - r m r o ~ ~ w  

*& 
4~ethycz.psntanone (I) 
MahpnhioUr.C,l 
*('(omyan c 
5.12H.phmrenrJms, ((1sch)-(& 

N4ilthl)eos 
N-. 2 4 -  

2,4.5-Trichlorophenoxypropronic acid io 
l JCw U24 3 j Propew. 'A-. 1,3d&doro- 1.12.3.3.3h.urmor* read "2,4,S-Trichlorophenoxyprop1on1c 

2-Rop.MfW@l@ acid, salts and esters (51 FR 28297) 
However, this hazardous substance W d S  

never added to 261.33(f) ] 
:% 1 2 . P t ~ n s o W .  zmeltlyc (1.V 
UOOB I 2 - R w w  aod (I) 
Ul13 

U227 __._._.._._.__. 
u22a ............... 

,&I171 amandadby51 F R W l , h b r u r r y 2 5 .  :%:::::::::;:_:: 
U149 ..... ..._.., Rogsnsdinrtnle 
U171 ..._.._. 1 W W W .  Z-rlitrC- (1. r) 

* 6027 . 
U23l 
OD ....... . 

UlQt ' pram. 2.rnmyl- 
U l M .  .... ..... . 4 ( 1 H w  , 2 . 3 ~ O & V W W - Z -  we... ... t... 
Uleo ............._. PplUle. m r ~ 0 . N ~  
urn ............ ". 
m 1  Fhm5rul 
urn ............... s.ochun.ndul(r 
urn ............... s.hDL. 
urn ........ ..... sb*nou. U d  
u r n  ............... sdemum doxlde 
urns sebrium @.r, 
w 1 s  ............... Lsome. duroKa (dte (Eaer) 

wro- 

Awpne , 

1.1.2-TrcWa-oehne 
TriChbrwmene :Fx-m 
2.4,IT,i&%%&d 
2 , l . e - T ~ l  
2 . 4 . 5 T W - m  
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u166 .... ___..... ..:. 

U16: . ....... . 
U 168 ._..._. .. 
U167.. . . 
UlBB ... 
M.26 ...... . 

u i d e  ...... . 
U170 ...... 
U171 ....... . 

U172. .. ,... 
U1 73 .. ._..._. 
U174 _...._... 
u111 __..__...._ 

U176 .... __.... 
Vi77 ........... 
U178 .... ... .... 
U179 ... ........ 

Environment Rsponer 

"VW-(1,1'alphbnyr)4,4'dtyi)l4xs 
( 8 Z o W ~  -nyQroxy)-.lavamx?wrn 
: 3r 

I , 4 - N a p h m o q m  

19861 
l.N.phthy(prn~ne 
2-NaphDylsmm 
Jph..N@m,+amne 
--)--*'-3L*yiamw 
'-Naphmy(rmne. N.Ns is (P.chW~y l ) -  
; t i  .:2:, 33rr-d by 51 F A  28297. Aupust 6. 
'1961 

mmed by 51 FR 28297. August 6. 

r8t-m (1.n 
y m . m  

2.Na 
[u171.mwlboclbY51 Ffl65(1.F*brway25. 

t+Wos&-n-twWmne 
N-NmwodsVlcloohmine 
. ' ~(how&myl.mine 

lull1 eQmcw by 51 by 2U?S7. August 6. 
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WOO1 
UP34 
Ul87 
UP35 
u1 I ?  
U(44 
Uill 
U232 
ucm2 
urd3 
UG-34 
uoo5 
u306 
u(d 7 
ucoa 
uoo9 
Uoll 
w 1 2  
uo14 
WIS 
u310 
UlS7 
U016 
W17 
U192 
Wt8 
m 4  
vo12 
U D I 4  
W D  
w93 
u328 
U353 
u158 
U222 

WID 
W38 
WJO 
uo35 
U03 7 
u221 
UO28 
UO69 
uoea 
u102 
u107 
vQ70 
UO71 
W72 
v060 
W17 
u223 
U239 
urn1 
U127 
w 5 6  
u220 
Ulos 
u106 
w 5 5  
U164 
u181 
U18S 
UOZO 
WZO 
urn7 
uobl 
U247 
WZ3 
U M  
w2 1 
urn2 
U203 
U141 
UOBd 
vo(y 
UO22 
UlO? 
lm23 
uo85 
w 2 1  
w 73 
WQl 
u)85 
lM27 
W24 
W2%3 

u i e i  

10-31 -86 

75-07-0 
7 5 4 7 4  

Y - S 3  

3 5 1 4 - 2  
565684 
93-76-5 
6764-1 
75-054 
88-96-2 
53-96-3 
7 5 - 3 6 5  
7946-1 
79-10-7 

107-13-1 
61-92-5 
62-53-3 

48260-8 
l t M 2 4  
$9-07-7 
5&4%-5 

225-51 4 
88-27-3 

23950-58-5 
56-55-3 
s 7 4 7 4  
62-53-3 

49240-8  
3165-034 

60-11-7 
95-53-4 

106-404 
1 0 1 - 1 u  
636-2 1 -5 

99-55-0 
7 1-43-2 

S l b l 5 - 6  
101-55-3 
=so34 
109-80-7 

25376.456 
117-81-7 
844-762 
8446-2 

131-11-3 
11 7 6 4 4  
05-50-1 

106-46-7 
72-54-8 
96-87-3 

26471-62-5 
13Xb20-7 
10648-3 
116-74-1 
110-82-7 
108-883 
121-1- 
606-204 
0BBZ-f 
e%.Ds3 
608-93-5 
82484 
OB-OeS 
966&6 
osBc2 
5Q-2G 
7 2 U !  
m-07-1 
fr&3+ 
92-87-! ' 8 1 6 7 4  
oc5g; 

120-5E' 
OCSM 

1-55-1 
w-4 

108-51- 
s c l 7 - ;  

wM-634 
9247-! 
01-04- 

11S-m- 
119-03- 

-32-1 
111-91- 
11741- 

a z ~ i - 2  

i r 1 - 7 ~ 4  

ni-73-1 
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I 

167 1870 

HaZ 
.rbovs 
rarie 
No - 

U225 
vo30 
u128 
Ul7Z 
WJ3 1 
Ut58 
U l W  
uo53 
w 7 4  
U143 

W 3 1  
u t 3 6  
W 3 2  
U23e 
U178 
w 7  
U114 
uo62 
u215 
u M 3  
u t56  
W33 
u211 
uo34 
uo35 
W36 
uo26 
uo37 
uc38 
M U 1  
MU2 
uw 
WiS 
U'J47 

u0:e 
W<S 
GQ'2 
VOW 
WJI 
Wl52 
UJ>3 
U T L 5  
U i S O  

u197 
ULW 
w s 7  
v 1 30 

Ch*mCal 
Ibf!Jacu Nc 

75-25-2 
101-55-3 
8768-3 

924-1&3 
71-363 
78-03-3 

1338234 
4110-30-3 

764.41-0 
303-54-4 

7 1 - S 3  
75-60-5 

1376S-184 
51-79-6 

61 5-55-2 
m - 7  

I l l l - 5 4 4  
rn3-9M 
b5.33-73-8 
353-50-1 
70-22-1 
353-534 

s6-623-5 
.7547-6 
30503-3 

r27a8-024 
484-03-1 
108-90-7 
58-50-7 

10&846 
110-756 
6746-3 

107-3Q-2 
01-58-7 
95-571) 

3 165-93-3 
13765-194 

2 184 1-9 
8021 -39-4 
1319-77-3 

98-82-8 
5 0 6 € a 3  
106-51-4 
110-82-7 
108-94-1 
77-47-4 
50-18-0 

4 1 r0-30-3 

8 94-75-7 
20830-a i -3 

72-54-8 
50-29-3 

2303-16-4 
53-70-3 

189-55-9 
96-12-43 
84-74-2 
85-50-1 

541-73-1 
1 Db-45- 7 
91-94-1 

7-41-0 
75-71-8 
75-35-4 

t M b 0 - 5  
11 1-44-1 
12CM3-2 
87-85-0 

' 84-75-i 
T8-67-5 

5r2-75-6 
1464-52-5 
123-91-1 

1615-80-1 
3288-50-2 

6446-2 
.%-53-: 
94-y1-6 

1 ~0-9G-4 
12440-3 
60-11-7 
57-97-6 

1 1 B-83-7 
80-15-8 
w - 7  
57-14-7 

Ya-73-8 
lOS-67-9 
13 1-1 1 -> 
77-78-! 

121-14-2 

.- 
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m 2  
w28 
w y 5  
UM6 
Lwa 
UOnO 
u:75 
U138 
u t  I O  
1 m 1  
U153 
U225 
UMA 
u12i 
U123 
U1Y 
U155 
U142 
U247 
U l Y  
uo ?e 
We6 
U b r S  
u156 
U226 
U157 
Ulso 
uo68 

U15P 
Ulbo 
U l  36 
U161 
u162 
V163 
UI6 l  
UiY  
UOlO 
UOSQ 
UTE5 
uw7 
Uf66 
u236 
U7W 
U161 
Ulfa 
W26 
U167 
U l W  
U217 
V168 
v170 
U171 
V172 
u 1 n  
u174 
U176 
V177 
U17B 
U179 
VI80 
U161 
Ul93 
w58 
U115 
v126 
UOIl 
UlBZ 
u183 
UlfM 
U185 
U242 
u186 
U167 
Vlss 
ua4s 
w39 
UOBl 
we2 
U@69 
Ut01 
uo52 
Ul32 
Ut70 
u242 
u212 
U230 
unr 
Ul fa  
U145 
u M 7  
U188 
Uleo 
u101 
U170 

1 2 4 4 3  
7 4 - 6 3 4  
7-74 

107-30-2 
74-95.3 
15-ab i  
76-714 
7 4 4 3 4  
62-5ao 
56-23-5 
74-93-1 
75-25-2 
67-66-3 
75-64-4 
64-184 
87-56-1 
01-0-5 

11%- 
72- 
67-56-1 
74#9 
s(y-6o-B 

7-74  
79-22-1 
71-5- 
5s4s-5 

1 0 1 - 1 u  
7445-3 
7569-2 
T B - P M  

1358-234 
74-88-4 

108.10-1 
Bodz-6 
70-25-7 

loa-10-1 
56-04-2 
w 7 - 7  

2983041-3 
91-20-3 
01-58-7 

130-ls-4 
72-57-1 

l S 1 H  
134-32-7 
81-59-8 

4wyd3-1 
134-32-7 
8 1-594 

10102-15-1 
98.E-3 

103-02-7 
7046-9 

921-16-3 
I 1  16-Y-7 

55-18-5 
754-73-9 
6BL-93-5 
61 5-53-2 
100-75-4 
330-55-2 

99-55-3 
1120-714 

50-184 
75-21-6 

x5-34-4 
l o b d o d  
123-63-7 
608-93-5 

76-01 -7 
W 4 a 4  
67-86-5 

sOcbD-0 
62-44-2 

108-95-2 
95-57-8 
59-50-7 

1-2 
87-65-0 
5643-1 

10567-9 
1319-77-3 

7030-1 
1 w - 7  
67-86-5 
5B-00-2 
95-94-4 
ea-W-2 

vu)-82-3 
7-27-7 
128&58-2 

108-95-2 
-0 

1oeo8d 
100-75-4 
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u192 
Ut94 
U l l l  
u110 
uo66 
U149 
VI71 
U027 
u193 
uz35 
u140 
uooz 
uc.m 
Ul52 
m 7  
u 2 0  
vooo 
uoo8 
U t  13 
U118 
e162 
uz33 
VI% 
vo83 
UlUJ 
V I 0 6  
U181 
UP37 
u164 
Uldo  
UZW 
U X 1  
Lm? 
UT); 
L‘m 
UXM 
UM5 
bo15 
U233 
U W  
U’33 
U189 
U232 
U20’ 
UXYI 
U.39 
u210 
u212 
U213 
LIZ1 4 
W15  
uz14 
U217 
U218 
U l U  
u144 
u210 
LIZ44 
u22c 
u221 
U223 
U328 
u353 
U222 
vo1 I 
U2m 
u227 
u228 
u121 
v230 
U23 I 
UZ34 
VI62 
u235 
U236 
u237 
u176 
Ul77 
uo43 
UZ48 
uz39 
U X D  
UP49 

23950-YLS 
107-106 
621-64-7 
142-84-7 
C M l 2 4  

l W 7 7 - 3  
7 w - 9  

39658-32-0 
1120-714 
126-72-7 
70-83-1 
8744-1 

542-75-6 
128-88-7 
79-06-1 

108.71-7 
107-13-1 
79-10-i 

14988-5 
9743-2 
b o w 2  
93-72-1 

107-106 
7847-5 

123-33-1 
110-86-1 
l O Q U 5 - 8  
88-75-1 
5 6 o l - 1  

930-55-2 

‘us Mmbr g”ur (a $urn .2mvumd *. 
(The reporting and recordkeeping require- 
ments contained i n  this section were ap 

proved by OMB under control number 
20504047.) 

[Added by 50 FR 28742. July IS. 19851 [Sec. 261.33(f)] 
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A P P E N D I X  M 

S P I L L  PREVENTION CONTROL AND C O U N T E R M E A S U R E S  PLANS FOR 

BULK CHEMICALS ( A P P E N D I X  I OF ORNL-5946) 

, . . . . . . . 
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SPCC Plan For: 

Chemical Name: Chlorine - C12 
CAS 8 :  7782505 
Reportable Quantity: 10 lbs. 

Storage Location ( B l d g . )  

2536 
2643 

Quantity (lbs.) 

750 
750 

In the event o f  a release of chlorine gas from the above storage 
locations, the following actions will be initiated: 

1. 

2. 

3 .  

4.  

5 .  

6 .  

7. 

8. 

9. 

The area would be evacuated immediately, with personnel remaining 
upwind of the release. 

Isolate area and deny entry except to emergency personnel. 

Immediately notify Laboratory Shift Supervisor (4-6606) and/or 
Environmental Management personnel (4-6670). 

Keep all combustibles (wood, paper, oil, etc.) away from spilled 
material. 

Water should not be used on the cylinder except i n  a f i r e  
situation. 
necessary. 

Water spray can be used t o  reduce vapors in area if 

Personnel responding to spill will wear full body, impervious 
su i t s  and self-contained breathing apparatus. 

I f  possible, rotate leaking cylinder so that only gas is escaping 
and not the liquid. 

Personnel outfitted with appropriate equipment will attempt t o  
s t o p  repairable leaks. 

Any personnel exposed t o  the gas will be transported to ORNL 
medical Department for treatment. 



34% 

SPCC Plan For: 

Chemical: Sodium hydroxide - NaOH 
CAS #: 1310732 
Reportable Quantity: 1,000 l bs .  

Storage Location (Bldg.) 
3004 
3004 
3019 M-1 
3019 P-18 
3505 * 

3544 M-3A 
3544 M-1 
3 544 
3544 

7601 
7900 N 
7900 NE 

Quantity (Gals.) 
/ 50 

1,000 
75 

1,150 
5,000 
300 

1,000 
100 

3,000 

900 
5,000 
1,200 

(Transfer Vehicle) 

In the event of a large release of sodium hydroxide from any o f  the 
above storage locations, the following actions will be initiated: 

1. Personnel will be evacuated out of the low areas, staying upwind 
o f  t h e  release. 

2. 

3. 

Isolate area and deny entry except to emergency personnel. 

Immediately notify Laboratory Shift Supervisor (4-6606) and/or 
Environmental Management personnel (4-6670). 

4 .  Upon arrival at the scene, the Emergency Oirector would take 
charge o f  the situation. 

5. If the release is a small leak, corrective action would be taken 
as appropriate, with personnel wearing f a c e  shield, monogoggles, 
rubber gloves, apron and other protective equipment as needed. 

A water spray would be used t o  reduce vapors if necessary. 

Personnel responding to a large spill will wear full body, 
impervious suits and self-contained breathing apparatus. 

Spilled material contained in the diked area wo:rld Le pumped into 
a steel  tank or lined drums using 2 cof,rGs.ive-resistant pump and 
either reused or promptly treated at the neutralization facility. 

The material would be pumped into one o f  the emergency tankers 
available from Environmental Management and/or Plant and Equipment 
and transported t o  the neutralization facility. 
equipment would be available to the Emergency Director f o r  forming 
dikes, pumping sumps, and containment dikes o r  other actions 
deemed to be necessary. 

6. 

7 .  

8. 

9 .  

A l l  facility 
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10. For material spi l led outside of d i k e d  areas, the Emergenc,y 
Director would exercise one or more 3f these possible o p t i o n s ,  
depending on the  par t icular  circumstances of the release.  

a. The base could be roughly neutralized w i t h  c i t r i c  acid 
powder o r  neutrasorb and flushed down the nearest storm 
d r a i n .  (Any material already i n  the storm drains would 
be "chased" w i t h  copious amounts of water.) 

b .  An attempt could be made t o  contain any material which 
had  not already entered a storm d r a i n .  Sandbags would 
be  used t o  block storm dragns and t h e  material should be 
contained'in as small an area as possible. 

c .  The material could be directed t o  the nearest storm 
drain w i t h  f i r e  hoses and flushed w i t h  l a rge  amounts o f  
water. 

11. Any personnel exposed t o  the solution would be deluged immediately 
w i t h  water a n d  taken t o  ORNL Medical Department f o r  fur ther  
treatment. 



SPCC Plan for: 

Chemical Name: Sulfuric acid HzSO4 
CAS #: 7664939 
Reportable Quantity: 1,000 lbs. 

Storage Locations (Bldg.) 

251 9 
251 9 
3103 
31 17 
3544 M-8 
3544 M-8A 
7903 W 
7903 

Quantity (gals.) 

2500 
70 

1000 
900 
100 
300 

5000 
1000 

In the event of a large release of sulfuric acid from any o 
listed storage locations, the following actions would be initiated: 

the above 

1. Personnel will be evacuated out o f  the low areas, staying upwind 
of the release. 

2. Isolate area and deny entry except to emergency personnel. 

3.  Immediately notify Laboratory Shift Supervisor (4-6606) and/or 
Environmental Management personnel (4-6670). 

charge of the situation. 

5. I f  the release is a small leak, corrective action w o u l d  be taken 
as appropriate, with personnel wearing face shield, monogoggles, 
rubber gloves, apron and other protective equipment as needed. 

4. Upon arrival at the scene, the Emergency Director would take 

6. A water spray would be used to reduce vapors if necessary. 

7. Personnel responding to a large acid spill will wear full body, 
impervious suits and self-contained breathing apparatus. 

8. Spilled material contained in the  diked area would be pumped i n t o  
a stainless steel tank or  lined drums using a corrosive-resistant 
pump and either reused or promptly treated at the neutralization 
faci 1 ity. 

9. The acid would be pumped into one of the emergency tankers 
available from Environmental Management and/or Plant and Equipment 
and transported to the neutralization facility. 
equipment w o u l d  be available to the Emergency Director for forminu 
dikes, pumping sumps and containment dikes or  other actions deemed 
to be necessary. 

All facility 
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10. For a c i d  spil led outside of diked areas, the Emergency Director would 
exercise one or mare of these possible options, depending on the 
particular circumstances o f  t h e  release. 
a.  The acid could be roughly neutraiized w i t h  slaked lime and/or 

soda ash and flushed down the nearest storm d r a i n .  (Any acid 
already i n  the storm drains would be "chased" w i t h  copious 
amounts of water. ) 
An attempt could be made t o  contzin any acid which had n o t  
already entered a storm drain. Sandbags would be used to  block 
storm d r a i n s  and t he  material should be contained i n  as small an 
area as possible. 
The acid could be directed t o  the nearest storm drain w i t h  f i r e  
hoses and flushed w i t h  large amounts o f  water. 

b.  

c. 

11. Any personnel exposed t o  the solution would be deluged immediately 
w i t h  water and taken t o  ORNL Medical Department f o r  further treatment. 



SPCC Plan for :  

Chemical Name: Nitric acid HNO3 
CAS # :  7697373 
Reportable Quantity: 1,000 lbs. 

Storage Loca t ions  ( B l d q . )  Quantity (gals. ) 

3004 
3004 
3019 M-2 
3019 M-4 

3544 M-2 
3544 1-14 
7601 9OF-29 
7601 12F-17 
7601 12F-07 
7601 F-18 
7601 M-2 

3 505 

7 900N 
7900NE 

1000 
500 
450 
50 0 

5000 
50 0 

5000 
92 5 

2500 
450 
2500 
2500 
1500 
1200 

In the event of a large release of nitric acid from any o f  the above 
listed storage locations, the following actions would be initiated: 

1. 

2. 

3. 

4. 

5.  

6. 

7. 

8. 

Personnel will be evacuated out o f  the low areas, staying upwind 
of the release. 

Isolate area and deny entry except to emergency personnel. 

Immediately notify Laboratory Shift Supervisor (4-6606) and/or 
Environmental Management personnel (4-6670). 

Upon arrival at the scene, the  Emergency Director would take 
charge of the situation. 

If the release is a small leak, carrective action would be taken 
as appropriate, with personnel wearing face shield,  monogoggles, 
rubber gloves, apron and other protective equipment as needed. 

A water spray would be used to reduce vapors i f  necessary. 

Personnel responding to a large acid spill will wear full body, 
impervious suits and self-contained breathing apparatus. 

Spilled material contained in the diked area would be pumped into 
a steel tank or lined drums u s i n g  a corrosive-resistant pump. 
This material i s  either reused or promptly treated at the 
neutralization facility. 
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9. The acid would be pumped into one of the emergency tankers available 
from Environmental Management and/or Plant and Equipment and 
transported to the neutralization facility. 
would be available to the Emergency Director for forming dikes,  
pumping sumps and containment dikes or other actions deemed t o  be 
necessary. 

A l l  facility equipment 

1 

10. For acid spilled outside of diked areas, the Emergency Director would 
exercise one or more of these p o s s i b l e  options, depending on the 
particular circumstances of the release. 
a. The acid could be roughly neutralized with slaked lime and/or 

soda ash and flushed down the nearest storm drain. (Any acid 
already i n  the, storm drains would be "cnased" with copious 
amounts of water.) 
An attempt could be made to conzain any acid which had not  
already entered a storm drain. Sandbags would be used to block 
storm drains and the material should be contained in as small an 
area as possible. 
The acid could be directed t o  the nearest storm drain ivith fire 
hoses and flushed with large amounts of water. 

b .  

c. 

11. Any personnel exposed to the solutior, would be deluged immediately 
with water and taken t o  ORNL Medical Department for further treatment. 
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SPCC Plan for: 

Process Acid Wastes 

Storage Locations (Bldg.) Quantity ( g a l  s . ) 
7601 12F-17 
7601 F-14 

7603 F-16 
7601 

7601 

2500 
1000 
5000 (underground) 
500 

2000 (transfer vehicle) 

In the event of a.large release of acid waste from any o f  t h e  above 
listed storage locations, the following actions would be initiated: 

1. Personnel will be evacuated out of the low areas, staying upwind 
of the release. 

2. Isolate area and deny entry except to emergency personnel. 

3. Immediately notify Laboratory Shift Supervisor (4-6606) and/or 
Environmental Management personnel (4-6670). 

4. Upon arrival at the scene, the Energency Director would take 
charge of the situation. 

5. I f  the release is a small leak, corrective action would be taken 
as appropriate, with personnel wearing face shield, monogoggles, 
rubber gloves, apron and other protective equipment as needed. 

6. A water spray would be used to reduce vapors if necessary. 

7. Personnel responding to a large acid spill will wear full body, 
impervious suits and self-contained breathing apparatus. 

8. Spilled material contained in th2 diked area would be pumped into 
plastic lined bulk containers or lined drums using a 
corrosive-resistant pump and either reused o r  promptly treated at 
the neutralization facility. 

available from Environmental Managzment and/or Plant and Equipment 
and transported to the neutralization facility. 
equipment would be available to t h e  Emergency Director for forming 
dikes, pumping sumps and containnent dikes or other actions deemed 
to be necessary. 

would exercise one o r  more o f  t h e 5 2  possible options, depending on 
the particular circumstances of t n e  release. 

9. The acid would be pumped into one of  the emergency tankers 

All facility 

10. For acid spilled outside o f  diked ?reas,  the Emergency Director 
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a .  The a c i d  could be roughly n e u t r a l i z e d  w i t h  s l a k e d  lime and/or  
soda ash and flushed down the n e a r e s t  storm drain. (Any a c i d  
a l r e a d y  i n  the s to rm d r a i n s  would b e  "chased" w i t h  copious 
amounts o f  water .  ) 
An a t t empt  could be made t o  c o n t a i n  any a c i d  which had not  
a l r e a d y  e n t e r e d  a s torm d r a i n .  Sandbags would be used t o  block 
s to rm d r a i n s  and the  m a t e r i a l  should be con ta ined  i n  as small an 
a r e a  as possible. 

c .  The a c i d  could be d i r e c t e d  t o  the n e a r e s t  storm d r a i n  with f i re  
hoses  and f l u s h e d  w i t h  l a r g e  amounts o f  water. 

b.  

11. Any personnel  exposed t o  the s o l u t i o n  would be  deluged immediately 
wi th  wate r  and t aken  t o  ORNL Medical Department f o r  further treatment. 
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SPCC P l a n  for:  

Herbicides, Insecticides,  and Pesticides 

Storage Area 

Building 2567 

A variety of herbicides, insecticides,  and pesticides are u t i l i zed  by 
P l a n t  & Equipment personnel a t  ORNL. The items are stored i n  a posted 
and  secured area a t  Building 2567 w i t h  only authorized personnel 
h a v i n g  access. Some of the  materials stored here are: 

Vap 25 
Chlordane 
Prami t o 1  
Round-up  
Bo1 t 

Tref 1 an 
Mal athion 
Durs ban 

2,4-D 

The quant i t ies  o f  these materials i n  storage i s  kept a t  a minimum a t  
a17 times. I n  the event o f  a s p i l l l r e l e a s e ,  the following actions 
w i l l  be in i t ia ted :  

1 .  

2 .  

3. 

4. 

5. 

6. 

7 .  

The area wou ld  be evacuated irnmediately, w i t h  personnel remaining 
upwind  of release.  

Isolate  area and  deny entry except t o  emergency personnel. 

Immediately n o t i f y  Laboratory Shif t  Supervisor (4-6606) and/or 
Envirormental Management personnel (4-6670). 

Personnel responding t o  s p i l l  will wear f u l l  body, impervious 
s u i t s ,  a n d  self-contained breathing apparatus. 

Spilled materials w i l l  be absorbed onto clay absorbent and 
disposed of as hazardous waste. 

Area will be decontaminated w i t h  an appropriate wash solution. 
Decontamination wastes w i l l  be disposed o f  as hazardous wastes. 

Any personnel exposed t o  the materials will be transported t o  ORNL 
Medical Department f o r  treatment. 
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SPCC Plan For: 

Chemical: 
CAS #:  13473900 

Aluminum n i t r a t e  - A l  (NO3)3 

Storage Location (Bldg.)  
3019 .. MI9  
3019 - M18 

Q u a n t i t y  (Gals . )  
80 
57 5 

In  the event o f  a release of  the above chemical f r om the above storage 
locations, t h e  following actions will be ini t ia ted:  

I .  

2. 

3.  

4 .  

5. 

6 .  

7. 

The s p i l l  area will .be isolated, allowing entry only t o  emergency 
personnel. 

If possible keep a l l  combustibles (wood, paper, o i l ,  e t c , )  and 
other flammable materials away from spil led material. 

Personnel entering s p i l l  area will wear self-contained breathing 
apparatus and fu l l  protective clothing. 

Prevent spi l led material from making i t s  way t o  storm d r a i n  i f  
possible. 

Dike around s p i l l  area perimeter for containment and  clean u p  
spil led material with sand or earth. 

A l l  waste materials will be collected a n d  packaged by t h e  
Department of Environmental Management: f o r  off-s i te  disposal. 

Any personnel exposed t o  the spil led material will  be transported 
immediately t o  ORNL Medical Department., 



358 

SPCC Plan For: 

Substance: Coal-Oil Mixture 

Storage Location (Bldg.) 
3505 

Quantity (Gals.) 
2,000 

In the event of  a release of t h e  above substance, the following 
actions will be initiated: 

1. Use sandbags and oil absorbent t o  contain spilled material and 
prevent i t s  reading storm drains. 

2. Containment booms will be deployed in appropriate downstream 
locations to reduce the escape of the spilled material which 
reaches storm drains. 
successfully contained, residues will be pumped into a tanker for 
recovery operations. 

3 .  In small releases and to clean up oily residues, use a suitable 
oil absorbent material such as clay absorbent and/or "oil-sorb" 
pads f o r  clean up. 

I f  large quantities o f  o i l  are released and 
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SPCC Plan For: 

Substance: Waste Oils 

S t o r a g e  L o c a t i o n  ( B l d g . )  
7065 
7075 

Ouantitv (Gals.) 
5,000 
4,200 

These underground tanks are utilized fo r  storage o f  noncontaminated 
waste oils which a r e  recycled by off-site contractors. A71 oils are 
analyzed f o r  polychlorinated biphenyls, chlorinated solvent, and 
radioactivity prior to-placement i n  tanks. The 7075 location also 
consists o f  a concrete, diked storage pad for drum quantities. 
likelihood o f  spills, which would result in a release o f  waste oil 
i n t o  the environment, i s  low. 

The 
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SPCC Plan For:  

Substance: Photoreproduction Waste 

Storage Location ( B l d g . )  
7075 

Quantity (Gals . )  
2.000 
3 io00 

Photoreproduction wastes containing recover&:: s i l v e r  a r e  stored i n  
t h i s  location prior t o  treatment/recovery p r x + s s i n g .  The t a n k s  are 
located on a d i k e d  concrete pad equipped w i t n  t sump. The t o t a l  
capacity of the  pad and sump i s  3000 gallons.  
re lease f r o m  one o r  b o t h  of these t a n k s ,  drLYs, pumps and a generator 
a re  available a t  the f a c i l i t y  f o r  recovery c;E-ations. 

I n  the event o f  a major 
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SPCC Plan For: 

Substance: Polychlorinated biphenyls (PCBs)  

There are 44 PCB and non-PCB transformers in use at ORNL. These 
transformers represent approximately 17,500 gallons of PCB 
contaminated oil. 
equipment, location, gallons of oil, PCB concentration, etc. 
Containment has been provided for all PCB transformers. 

Refer to Appendix F for a complete listing o f  PCB 

In the event of a PCB spill/release the following actions will be 
initiated. 

1 )  The Laboratory Shift Supervisor (4-6606) and the Department o f  
Environmental Management (4-6670) silould be notified immediately. 

2) The immediate spill area would be evacuated and personnel involved 
in cleanup operations will wear rubber gloves (Vicon), aprons, 
boots and full-face combination canister respirators. 

Sandbags and/or clay absorbent would be used to contal”n PCBs in as 
small an area as possible. 

3) 

4 )  Liquid wastes will be transferred ii7to DOT-17E drums and 
transported to storage. 

5 )  Residual PCBs would be covered with clay absorbent, scooped up and 
placed in DOT 17-H drums. All other solid PCB contaminated wastes 
w o u l d  be placed in DOT-17H drums and transported t o  storage. 

6) Contaminated soil would be removed until PCB concentrations had 
reached background 1 eve1 s. 

7 )  Department of Environmental Management personnel will provide 
proper storage and disposal of all PCB waste materials generated. 
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SPCC P l a n  F s r  

Substance: Mixed Rzdioaclive Fazardc:;s ‘haste 

S.toraye L o c a t i o n  ( 6 l d q . )  
7507bi 

Quantity (Ga l s .  ) 
‘L 14,000 

There a re  approximately three hundred 70- a n d  55-galIori s ize  DOE drums 
of mixed radioactive-RCRA waste stored o‘i t h i s  pad.  
concrete waste pad (40 f t  by 40 f t )  h a s  2 four inch elevation 
difference hetween t h e  middle and t h e  edce o f  the pad. The middle o f  
t h e  piid contains a sump t o  catch escap’cz l iquids.  The drums a r e  
placed on pal le t ;  l e a v i n g  a walkway s p x ?  f a r  emergency personnel and 
equipment. 

T h i s  uncovered 

triost of  t he  w a s t e  consis ts  o f  s c i n t i l l 2 t ’ s n  f lu ids ,  o i l s ,  and l iqu id  
organic r?i)ctures. 
wear appropriate person31 protective eJ?:’;r.ent t o  prevent any possible 
r a d i a t i o n  h a z a r d .  Released material wi ly  De contained and t h e  area 
w i l l  b e  decontaminated. 

In t h e  event o f  a s2 i i . / re lease ,  Fwsonnel w i l l  
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SPCC Plan For: 

Substance: Radioactive-contaminated Waste Oils 

Storaqe Location ( B l d q . )  
78605 
7830W 

Quantity (Gals. ) 
4,500 
5,000 

These tanks provide f o r  storage of waste oils contaminated with 'low 
levels of radioactivity. The 7830W tank i s  located i n  a shielded 
containment area and any spills would be containEd within the 
building. 

I n  the event of a spill/release, personnel w i l l  wear appropriate 
personal protective equipment f o r  any possib'le r a d i a t i o n  hazard. 
Cleanup and decontamination operations will  be initiated and proceed 
to background levels o f  decontamination ,1 

The 7860s tank i s  an underground tank and i s  not contained. 
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