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u An	
  EMS	
  is	
  	
  a	
  set	
  of	
  procedures	
  that	
  helps	
  an	
  
organiza7on	
  reduce	
  its	
  environmental	
  impacts.	
  	
  

u An	
  EMS	
  integrates	
  environmental	
  
considera7ons	
  into	
  the	
  business	
  opera7ons	
  

u An	
  EMS	
  helps	
  organiza7ons	
  set	
  priori7es	
  for	
  
ac7on	
  as	
  well	
  as	
  future	
  monitoring	
  programs	
  to	
  
ensure	
  compliance	
  with	
  environmental	
  
regula7ons	
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The	
  Interna7onal	
  Standard	
  ISO	
  14001	
  is	
  the	
  
most	
  widely	
  used	
  and	
  respected.	
  

Checking/ 
Corrective Actions 

 
 Measurement and Monitoring 

Compliance 
 EMS Nonconformance and         

Corrective Actions 
 Records 

 EMS Audits 
 
 

Continuous  
Improvement 

Implementation 
 

 Roles and Responsibilities 
 Training and Communication 

 EMS Documentation 
Operational Control 

 Emergency Preparedness   
and Response 

 
 

Planning 
 

 Environmental Aspects 
 Legal Requirements  

 Objectives and Targets 
 Environmental Mgmt. Programs 

 

Environmental  
Policy 

Management  
Review  

PLAN 

DO CHECK 

ACT 
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Hazardous	
  Waste	
  Outline	
   HWM:	
  Life	
  Cycle	
  Thinking	
  	
  

Iden=fica=on	
  

Collec=on	
  

Storage	
  

Transporta=on	
  

Disposal	
  

•  Substance	
  or	
  Material	
  that	
  could	
  
poten7ally	
  threaten	
  human	
  health	
  or	
  
the	
  environment	
  	
  

•  Meet	
  any	
  or	
  more	
  physical	
  
characteris7cs:	
  

Ignita	
  bility	
  

Corrosivity	
  

Reac=vity	
   Toxicity	
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•  A	
  substance	
  or	
  material	
  that	
  could	
  poten7ally	
  threaten	
  human	
  
health	
  or	
  the	
  environment	
  	
  

•  Waste	
  materials	
  which	
  meet	
  any	
  one	
  or	
  more	
  of	
  four	
  physical	
  
characteris7cs	
  are	
  regulated	
  as	
  hazardous.	
  

•  Wastes	
  listed	
  by	
  government	
  bodies	
  responsible	
  	
  

Source:	
  EPA,	
  DOT	
  

}  Primary	
   Responsibility	
   for	
   hazardous	
   waste	
   determina7on	
  
rests	
  with	
  the	
  generator	
  

}  Generator	
  is	
  responsible	
  for	
  proper	
  handling	
  and	
  disposal	
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Source:	
  EPA,	
  DOT	
  

}  Points	
  of	
  Genera7on	
  
}  Volume	
  
} Waste	
  Streams	
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•  Iden7fica7on	
  
•  Collec7on	
  	
  
•  Storage	
  
•  Transporta7on	
  
•  Disposal	
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Ignitability:	
  A	
  liquid	
  with	
  a	
  flash	
  point	
  less	
  
than	
  	
  60	
  C	
  (140	
  F	
  )	
  is	
  considered	
  an	
  ignitable	
  
hazardous	
  waste	
  (organic	
  solvents	
  such	
  as	
  
acetone,	
  xylene,	
  isopropanol,	
  and	
  
acetonitrile).	
  

Corrosivity:	
  A	
  waste	
  aqueous	
  soluDon	
  having	
  
a	
  pH	
  of	
  less	
  than	
  or	
  equal	
  to	
  2,	
  or	
  greater	
  than	
  
or	
  equal	
  to	
  12.5	
  (hydrochloric	
  acid,	
  glacial	
  
aceDc	
  acid,	
  nitric	
  acid)	
  

	
  	
  
Source:	
  EPA	
  D001,	
  D002	
  Code	
   8



Reac=vity:	
  Any	
  chemical	
  waste	
  which	
  reacts	
  
violently	
   with	
   air	
   and/or	
   water	
   or	
   liberate	
  
toxic	
   gases	
   (sodium,	
   potassium,	
   peroxides,	
  
Cyanides	
  or	
  Sulfides	
  containing	
  materials).	
  	
  

Toxicity:	
  Any	
  material	
  that	
  can	
  be	
  harmful	
  
or	
  fatal	
   if	
  you	
  are	
  exposed	
  and	
  can	
  pollute	
  
groundwater	
   if	
   released	
   on	
   land	
   	
   (lead-­‐
based	
   paints,	
   cadmium,	
   arsenic,	
   mercuric	
  
chloride,	
   wastes	
   containing	
   >	
   0.5	
   ppm	
  
benzene)	
  	
  

Source:	
  EPA	
  D003,	
  D004	
  Code	
   9



•  Labeling:	
  Use	
  the	
  University	
  Labels	
  
–  Include	
  “Hazardous	
  Waste”	
  	
  
–  Type	
  of	
  waste	
  materials	
  in	
  words	
  	
  
–  The	
  associated	
  hazards	
  (toxic,	
  corrosive,	
  etc)	
  
–  Dates	
  when	
  accumula7on	
  starts	
  and	
  when	
  it	
  

becomes	
  ready	
  for	
  disposal	
  
	
  
•  Closures:	
  Keep	
  containers	
  closed	
  at	
  all	
  7mes	
  

except	
  when	
  adding	
  or	
  removing	
  contents.	
  	
  
	
  
•  Secondary	
  Containment:	
  minimize	
  spillage,	
  

breakage,	
  etc	
  
	
  
•  Condi7on:	
  Contents	
  of	
  leaking	
  containers	
  must	
  

be	
  transferred	
  into	
  another	
  container	
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}  Some	
  chemicals	
  degrade	
  to	
  produce	
  hazardous	
  by	
  products	
  
(ether)	
  

}  Exposure	
  to	
  air	
  and	
  water	
  (sodium	
  metal)	
  	
  
}  Containers	
  must	
  be	
  compa7ble	
  with	
  the	
  wastes	
  stored	
  	
  
}  Store	
  only	
  one	
  container	
  per	
  waste	
  stream	
  
}  Place	
  the	
  container	
  near	
  the	
  point	
  of	
  genera7on	
  
}  Fume	
  hoods	
  are	
  not	
  storage	
  areas	
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Source:	
  Harvard	
  University	
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•  storage	
  area	
  near	
  the	
  point	
  of	
  genera7on	
  and	
  
under	
  the	
  control	
  of	
  the	
  operator	
  of	
  the	
  process	
  
genera7ng	
  the	
  waste.	
  	
  

	
  
Central	
  Accumula=on	
  Areas	
  
	
  
•  When	
  	
  the	
  waste	
  is	
  removed	
  from	
  a	
  SAA,	
  it	
  is	
  
transferred	
  to	
  the	
  “Central	
  Accumula7on	
  Area”	
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•  Reduce:	
  	
  
– Chemical	
  subs7tu7on	
  
– Micro	
  and	
  small	
  scale	
  chemistry	
  
– Procurement	
  changes	
  
– Chemical	
  Inventory	
  (Tracking)	
  	
  
– Mercury	
  reduc7on	
  

	
  
•  Recycle:	
  	
  

– Universi7es	
  provide	
  a	
  list	
  of	
  materials	
  for	
  recycling	
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•  Hazardous	
  Waste	
  Iden7fica7on:	
  if	
  unsure	
  consult	
  with	
  
supervisor/university	
  officials	
  

•  Follow	
  the	
  standards	
  of	
  the	
  University	
  
•  Ensure	
  Transfer	
  of	
  Satellite	
  Accumula7on	
  Containers	
  
•  Never	
  Dispose	
  any	
  chemicals	
  in	
  sinks/drains	
  
•  Don’t	
  mix	
  hazardous	
  waste	
  with	
  non-­‐hazardous	
  waste	
  
•  Check	
  incompa7bili7es	
  of	
  different	
  types	
  of	
  wastes	
  
•  Take	
  safety	
  precau7ons	
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●	
  Objec7ves	
  of	
  	
  today’s	
  Safety	
  	
  Guidelines:	


　　　　•	
  To	
  protect	
  the	
  life	
  and	
  wellbeing	
  of	
  individuals	


　　　　•	
  To	
  raise	
  awareness	
  of	
  safety	
  and	
  health	
  
	
  

	
   	
   	
   	
  	
  　　	
  
It	
  is	
  important	
  for	
  each	
  individual	
  to	
  have	
  a	
  firm	
  sense	
  	
  

of	
  safety	
  and	
  security.	

	


Introduction 
•  The University of Tsukuba places the highest priority on providing a safe and 

secure environment for the campus-community;  
•  However we  must always remember that safety is a shared responsibility. 
•   It starts with each one of us  on campus and expands to encompass the entire 

community. 
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Univ.	
  of	
  Tsukuba	
  

	
  	
  Safety	
  and	
  Health	
  Manual　　hJp://anzenmon.jp/category/tsukuba-­‐en	
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1.	
  Most	
  importantly,	
  prevent	
  accidents	
  by:	
  
•	
  Individual	
  safety	
  awareness	
  and	
  mo7va7on	
  
•	
  Acquisi7on	
  of	
  necessary	
  skills	
  and	
  knowledge	
  
•	
  Prepara7on	
  of	
  manuals	
  

2.	
  In	
  prepara7on	
  for	
  accidents:	
  
•	
  Keep	
  emergency	
  contact	
  informa7on	
  
•	
  Protectors/safety	
  guards	
  will	
  minimize	
  damage	
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●	
  Chemicals	

       If	
  bofles	
  containing	
  chemicals	
  fall	
  to	
  the	
  floor,	
  they	
  	
  
	
  	
  	
  	
  	
  	
  	
  may	
  break	
  and	
  the	
  contents	
  may	
  spill,	
  which	
  is	
  	
  
	
  	
  	
  	
  	
  	
  	
  dangerous	
  for	
  	
  fires	
  and/or	
  poisoning.	
  

	

　　 	


Secure	
  chemical	
  shelves	
  to	
  prevent	
  bofles	
  from	
  falling.	
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