
Brentley	
  S.	
  Olive	
  	
  MSPH,	
  Ph.D.,	
  CIH	
  
Department	
  of	
  Chemistry	
  and	
  Industrial	
  Hygiene	
  
University	
  of	
  North	
  Alabama	
  



  Fence	
  Line	
  
 Real-­‐Time	
  
 Program	
  



 ROSE	
  –	
  Remote	
  OpKcal	
  
Sensing	
  	
  
  Late	
  1970s,	
  early	
  1980s	
  
  Phillip	
  Hanst,	
  Steve	
  Levine,	
  
Bill	
  Herget,	
  et	
  al.	
  

 OP-­‐FTIR	
  –	
  Open	
  Path	
  FTIR	
  
  1990s	
  	
  
  Michael	
  Yost,	
  Lori	
  Todd,	
  
Ram	
  Hashmonay,	
  et	
  al.	
  



  The	
  “Guidance	
  
Document”	
  
  1993-­‐1994	
  
  George	
  Russworm	
  and	
  Jeff	
  
Childers	
  –	
  RTP	
  

 Compendium	
  Method	
  
“TO-­‐16”	
  
  1997	
  
  EPA	
  



  CommercializaKon	
  of	
  OP-­‐FTIR	
  1990s	
  
  Variety	
  of	
  applicaKons	
  
  High	
  price	
  
  Overpromising	
  

  CommercializaKon	
  of	
  UV-­‐DOAS	
  
  Fewer	
  compounds	
  
  Greater	
  focus	
  of	
  applicaKon	
  
  Fewer	
  concerns	
  –	
  water	
  vapor	
  

  PublicaKon	
  Lull	
  
 Use	
  Overseas	
  



  Fence	
  Line	
  Monitoring	
  
  “Nothing	
  crosses	
  our	
  fence….”	
  
  Industrial	
  “Parks”	
  –	
  communiKes	
  nearby	
  

  Fixed	
  InstallaKons	
  at	
  Major	
  FaciliKes	
  
  Early	
  warning	
  system	
  
  CommunicaKng	
  with	
  the	
  people	
  



































  Sealed	
  quartz	
  cells	
  
  “Lollipops”	
  
  Benzene	
  
  Sulfur	
  Dioxide	
  
  Toluene	
  
  Xylene	
  
  Carbon	
  Disulfide	
  











  05/18/2015	
  13:46	
  -­‐	
  On	
  site	
  to	
  perform	
  monthly	
  maintenance	
  
and	
  QA.	
  UV,	
  TDL,	
  FTIR,	
  and	
  MET	
  systems	
  may	
  be	
  temporarily	
  
off-­‐line.	
  The	
  message	
  board	
  will	
  be	
  updated	
  once	
  work	
  has	
  been	
  
completed.	
  
  05/18/2015	
  16:40	
  -­‐	
  QA/QC	
  and	
  maintenance	
  work	
  have	
  been	
  
completed.	
  
  05/21/2015	
  16:40	
  -­‐	
  The	
  website	
  has	
  been	
  updated	
  with	
  the	
  
following	
  changes.	
  The	
  24	
  hour	
  graphs	
  for	
  chemicals	
  were	
  
updated	
  to	
  indicate	
  gaps	
  in	
  the	
  trend	
  line	
  when	
  equipment	
  has	
  
been	
  offline	
  and	
  generated	
  the	
  e-­‐mail	
  noKficaKons.	
  The	
  graphs	
  
were	
  also	
  updated	
  to	
  show	
  the	
  CWS	
  Level	
  2	
  values	
  to	
  provide	
  
improved	
  perspecKve	
  of	
  when	
  there	
  may	
  be	
  potenKal	
  for	
  
concern.	
  



 Monitoring	
  equipment	
  that	
  can	
  be	
  serviced	
  and	
  
repaired	
  in	
  the	
  field.	
  
  Scenario	
  –	
  A	
  system	
  goes	
  down	
  on	
  a	
  Friday	
  
akernoon,	
  but	
  is	
  repaired	
  the	
  next	
  business	
  
day.	
  	
  	
  
  Acceptable?	
  
  How	
  does	
  this	
  affect	
  on-­‐stream	
  efficiency?	
  

 Weather	
  events?	
  



 Hardware	
  Upgrades	
  





 Hardware	
  Upgrades	
  

  Sokware	
  Upgrades	
  

  Improvements	
  
  Procedures	
  
  DocumentaKon	
  
  Say	
  what	
  we	
  do,	
  do	
  what	
  we	
  say.	
  



  Environmental	
  ProtecKon	
  Agency	
  (EPA)	
  
  Petroleum	
  Refinery	
  Sector	
  Risk	
  and	
  Technology	
  
Review	
  and	
  New	
  Source	
  Performance	
  Standards	
  
  June	
  2014	
  
  Status	
  



  Bay	
  Area	
  Air	
  Quality	
  Management	
  District	
  
(BAAQMD)	
  
 Air	
  District	
  RegulaKon	
  12,	
  Rule	
  15:	
  	
  Petroleum	
  
Refining	
  Emissions	
  Tracking	
  	
  
  Drak	
  August	
  2014	
  
  Status	
  



  Purpose	
  
  “to	
  provide	
  a	
  framework	
  on	
  how	
  these	
  air	
  
monitoring	
  systems	
  should	
  be	
  developed	
  and	
  
deployed	
  and	
  what	
  metrics	
  the	
  Air	
  District	
  will	
  use	
  
to	
  evaluate	
  the	
  ability	
  of	
  those	
  systems	
  to	
  meet	
  the	
  
goals	
  outlined…”	
  	
  



 Goals	
  –	
  Fence	
  Line	
  Monitoring	
  
  to	
  provide	
  conKnuous	
  informaKon	
  on	
  a	
  short	
  
enough	
  Kme	
  scale	
  	
  
  to	
  provide	
  data	
  of	
  sufficient	
  accuracy	
  to	
  idenKfy	
  
when	
  concentraKons	
  of	
  compounds	
  associated	
  
with	
  refinery	
  operaKons	
  are	
  elevated	
  
  to	
  provide	
  context	
  to	
  the	
  data	
  so	
  that	
  the	
  
community	
  can	
  determine	
  if	
  there	
  is	
  cause	
  for	
  
concern	
  	
  
  to	
  aid	
  in	
  idenKfying	
  correcKve	
  acKons	
  that	
  will	
  
lower	
  emissions	
  	
  



  “It	
  is	
  expected	
  that	
  the	
  fence-­‐line	
  monitoring	
  
will	
  be	
  permanently	
  installed	
  and	
  conKnually	
  
operated.”	
  	
  

  “MulKple	
  technologies	
  need	
  to	
  be	
  employed	
  to	
  
ensure	
  adequate	
  compound	
  idenKficaKon	
  at	
  
appropriate	
  levels	
  of	
  detecKon	
  and	
  accuracy.”	
  	
  
  Fence	
  Line	
  Monitoring	
  
  Fixed	
  Community	
  Monitoring	
  



  “The	
  Expert	
  Panel	
  agreed	
  with	
  the	
  DRI	
  report	
  
that	
  open	
  path	
  monitors	
  best	
  addressed	
  the	
  
goal	
  of	
  monitoring	
  potenKal	
  impacts	
  from	
  
refineries	
  and	
  also	
  believed	
  that	
  shorter	
  Kme	
  
scale	
  resoluKon	
  was	
  very	
  desirable.”	
  	
  

  “Open	
  path	
  equipment	
  should	
  provide	
  
appropriately	
  accurate	
  data	
  on	
  an	
  hourly	
  basis,	
  
at	
  a	
  minimum,	
  and	
  the	
  Expert	
  Panel	
  believed	
  
that	
  5	
  minute	
  data	
  resoluKon	
  was	
  reasonable.”	
  	
  



  Past	
  and	
  Present	
  
  Proof	
  of	
  Concept	
  
  Long-­‐term	
  field	
  deployment/fixed	
  installaKon	
  
  Third	
  Party	
  Audit	
  

  Future	
  -­‐	
  the	
  tools	
  are	
  in	
  place	
  
  Guidance	
  Document	
  
  EPA	
  -­‐	
  Method	
  TO-­‐16	
  
  EPA	
  –	
  Environmental	
  Technology	
  VerificaKon	
  (ETV)	
  
Program	
  (Bapelle	
  Laboratories)	
  
  Generic	
  VerificaKon	
  Protocol	
  for	
  OpKcal	
  Open-­‐Path	
  
Monitors	
  -­‐	
  2002	
  



  If	
  open	
  path	
  monitors	
  are	
  treated	
  as	
  tradiKonal	
  
air	
  monitoring	
  staKons…	
  
  If	
  in	
  accordance	
  with	
  EPA	
  requirements	
  and	
  
recommendaKons…	
  
  SiKng	
  
  Calibrate	
  
  QA/QC	
  
  Audit	
  
  Data	
  Analysis	
  and	
  ReporKng	
  –	
  Linearity,	
  DetecKon	
  
Limits,	
  Precision,	
  Accuracy,	
  Interferences,	
  etc.	
  



 ….then	
  why	
  would	
  this	
  be	
  labeled	
  as	
  anything	
  
other	
  than	
  valid?	
  

 A	
  valid	
  monitoring	
  system	
  that…	
  
  Covers	
  the	
  fence	
  line	
  between	
  industry	
  and	
  
community	
  (near	
  real-­‐Kme)	
  	
  
  Warns	
  stakeholders	
  of	
  events	
  (near	
  real-­‐Kme)	
  
  Reports	
  rouKne	
  data	
  to	
  the	
  public	
  (near	
  real-­‐Kme)	
  



 Where	
  have	
  we	
  been?	
  

 Where	
  are	
  we	
  now?	
  

 Where	
  are	
  we	
  going?	
  






