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Although I’m sure that some of you have these rules memorized from previous 
CLU-IN events, let’s run through them quickly for our new participants.  

Please mute your phone lines during the seminar to minimize disruption and 
background noise. If you do not have a mute button, press *6 to mute #6 to 
unmute your lines at anytime. Also, please do NOT put this call on hold as this 
may bring delightful, but unwanted background music over the lines and 
interupt the seminar. 

You should note that throughout the seminar, we will ask for your feedback. 
You do not need to wait for Q&A breaks to ask questions or provide 
comments. To submit comments/questions and report technical problems, 
please use the ? Icon at the top of your screen. You can move forward/
backward in the slides by using the single arrow buttons (left moves back 1 
slide, right moves advances 1 slide). The double arrowed buttons will take you 
to 1st and last slides respectively. You may also advance to any slide using the 
numbered links that appear on the left side of your screen. The button with a 
house icon will take you back to main seminar page which displays our 
agenda, speaker information, links to the slides and additional resources. 
Lastly, the button with a computer disc can be used to download and save 
today’s presentation materials. 

With that, please move to slide 3. 



3	
  



4	
  



Win-­‐win	
  includes	
  EPA,	
  the	
  PRP(s),	
  their	
  contractors,	
  the	
  environment,	
  and	
  the	
  
community	
  (reuse,	
  protec?on,	
  jobs,	
  local	
  contractors),	
  etc.	
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Consider	
  the	
  moEo:	
  you	
  do	
  as	
  you	
  are	
  measured!	
  If	
  being	
  green	
  is	
  not	
  a	
  metric	
  being	
  
measured	
  in	
  the	
  PRP’s	
  or	
  their	
  contractor’s	
  performance,	
  it	
  may	
  not	
  be	
  a	
  priority.	
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Owned	
  by	
  the	
  Department	
  of	
  Energy	
  in	
  Aiken,	
  South	
  Carolina	
  
Over	
  300	
  acres	
  on	
  the	
  Savannah	
  River	
  near	
  Augusta,	
  GA	
  
Part	
  of	
  the	
  nuclear	
  weapons	
  complex	
  since	
  the	
  1950’s	
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The	
  BaroBall™	
  control	
  valve	
  increases	
  the	
  efficiency	
  of	
  barometric	
  pumping	
  and	
  
allows	
  natural	
  soil	
  gas	
  to	
  flow	
  out	
  of	
  an	
  underground	
  well,	
  while	
  restric?ng	
  air	
  flow	
  
from	
  the	
  surface	
  into	
  the	
  well.	
  Air	
  flowing	
  into	
  the	
  well	
  from	
  the	
  surface	
  will	
  dilute	
  
and	
  possibly	
  spread	
  contaminants	
  s?ll	
  present	
  in	
  the	
  subsurface.	
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The	
  Baroball	
  significantly	
  increases	
  the	
  effec?veness	
  of	
  barometric	
  pumping	
  by	
  
preven?ng	
  the	
  inflow	
  of	
  air	
  into	
  a	
  ven?ng	
  well	
  when	
  atmospheric	
  pressures	
  reverse,	
  a	
  
condi?on	
  that	
  can	
  reduce	
  contaminant	
  removal	
  by	
  dilu?ng	
  and	
  disbursing	
  the	
  
pollutant.	
  Its	
  design	
  consists	
  of	
  a	
  simple	
  plas?c	
  sphere	
  that	
  seals	
  the	
  well	
  from	
  
incoming	
  surface	
  air.	
  	
  
It	
  is	
  an	
  enhancement	
  of	
  a	
  “passive”	
  system	
  and	
  uses	
  no	
  energy	
  to	
  operate.	
  



High	
  Barometric	
  Pressure	
  keeps	
  the	
  VOCs	
  within	
  the	
  vadose	
  zone	
  and	
  from	
  escaping	
  
into	
  the	
  atmosphere	
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When	
  atmospheric	
  pressure	
  is	
  low,	
  gas/vapors	
  from	
  the	
  soil	
  raise	
  and	
  exit	
  the	
  surface	
  



13	
  



14	
  

Compare	
  other	
  methods	
  to	
  remediate	
  vola?les	
  from	
  the	
  vadose	
  zone	
  –	
  dig	
  and	
  haul,	
  
cap	
  have	
  much	
  higher	
  environmental	
  impacts	
  and	
  cost.	
  	
  Bioremedia?on	
  could	
  have	
  
greater	
  cost	
  in	
  terms	
  of	
  chemical	
  inputs	
  and	
  last	
  disrup?on.	
  SRS	
  is	
  using	
  this	
  
technology	
  in	
  at	
  least	
  8	
  Operable	
  Units	
  at	
  their	
  facility.	
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The	
  microblower	
  is	
  a	
  low	
  flow,	
  low	
  power,	
  ac?ve	
  soil	
  vapor	
  extrac?on	
  device	
  
connected	
  directly	
  to	
  the	
  wellhead	
  to	
  remove	
  contaminated	
  soil	
  gas.	
  Microblowers	
  
can	
  be	
  operated	
  either	
  by	
  power	
  provided	
  directly	
  by	
  a	
  solar	
  panel	
  or	
  by	
  a	
  solar	
  
recharged	
  baEery.	
  	
  



In	
  a	
  hybrid	
  system	
  with	
  the	
  Baroball,	
  during	
  daylight	
  hours,	
  the	
  microblower	
  would	
  
operate	
  to	
  remove	
  soil	
  gas.	
  In	
  the	
  aiernoon/evening,	
  when	
  solar	
  power	
  is	
  not	
  
available,	
  barometric	
  pumping	
  would	
  remove	
  contaminated	
  soil	
  gas.	
  	
  
Perhaps	
  the	
  greatest	
  poten?al	
  for	
  the	
  MicroBlower	
  is	
  in	
  treatment	
  polishing	
  of	
  an	
  
area	
  treated	
  by	
  an	
  expensive,	
  large	
  blower	
  system	
  that	
  s?ll	
  has	
  residual	
  
contamina?on.	
  Installa?on	
  of	
  an	
  economical	
  MicroBlower	
  system	
  to	
  finish	
  the	
  
cleanup	
  at	
  greatly	
  reduced	
  costs,	
  allows	
  the	
  larger	
  systems	
  to	
  be	
  used	
  where	
  they	
  can	
  
produce	
  greater	
  returns.	
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In	
  addi?on	
  to	
  the	
  solar	
  powered	
  microblowers,	
  	
  solar	
  energy	
  is	
  used	
  to	
  power	
  a	
  
remote	
  monitoring	
  system	
  (RMS)	
  for	
  MNA	
  remedia?on	
  at	
  two	
  ground-­‐water	
  wells.	
  
The	
  RMS	
  consists	
  of	
  wireless	
  data	
  collec?on,	
  analysis,	
  transmission,	
  and	
  data	
  
management,	
  and	
  is	
  intended	
  to	
  remotely	
  detect	
  halogenated	
  VOC	
  levels	
  in	
  the	
  
contaminated	
  ground	
  water.	
  	
  

Environmental	
  Benefits	
  :	
  
Reduced	
  transporta?on:	
  Rou?ne	
  Field	
  Work:	
  Two	
  pickup	
  trucks	
  for	
  site	
  prepara?on,	
  
construc?on,	
  treatment	
  system	
  monitoring,	
  sampling,	
  and	
  repair	
  over	
  five-­‐year	
  
dura?on	
   	
  19,760	
  	
  gallons	
  fuel 	
  383,344 	
  pounds	
  of	
  CO2	
  
Reduced	
  IDW	
  and	
  Lab	
  waste	
  stream	
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Opportuni?es	
  to	
  reduce	
  environmental	
  footprint	
  in	
  sampling	
  and	
  inves?ga?ons.	
  

Passive	
  samplers	
  (some?mes	
  referred	
  to	
  as	
  diffusion	
  samplers)	
  consist	
  of	
  sealed	
  polyethylene	
  bags	
  filled	
  with	
  
deionized	
  water.	
  The	
  bags	
  are	
  suspended	
  directly	
  in	
  a	
  well	
  screen	
  for	
  a	
  period	
  of	
  approximately	
  14	
  days.	
  During	
  
this	
  ?me,	
  the	
  bag	
  is	
  exposed	
  to	
  the	
  natural	
  groundwater	
  flow	
  through	
  the	
  screen	
  zone.	
  Representa?ve	
  amounts	
  of	
  
trichloroethylene	
  (TCE)	
  and	
  tetrachloroethylene	
  (PCE)	
  have	
  been	
  demonstrated	
  to	
  diffuse	
  from	
  the	
  groundwater	
  
into	
  the	
  deionized	
  water	
  in	
  the	
  bags.	
  The	
  deionized	
  water	
  can	
  then	
  be	
  sampled	
  and	
  analyzed	
  using	
  conven?onal	
  
methods.	
  No	
  pumping	
  of	
  groundwater	
  is	
  required	
  and	
  sampling	
  labor	
  costs	
  and	
  purge	
  water	
  disposal	
  costs	
  are	
  
significantly	
  reduced.	
  	
  	
  
1QFY00,	
  2QFY00Study	
  Area/Project:	
  A/M	
  Area	
  Southern	
  Sector,	
  C-­‐BRP	
  	
  

Fiber	
  op?c	
  chemical	
  sensors	
  provide	
  real	
  ?me	
  capabili?es	
  for	
  stream	
  monitoring	
  and	
  down	
  well	
  groundwater	
  and	
  
waste	
  processing.	
  Fiber	
  op?c	
  chemical	
  sensors	
  have	
  been	
  developed	
  to	
  monitor	
  carbon	
  tetrachloride	
  (CCl4)	
  and	
  
trichloroethylene	
  (TCE).	
  Fiber	
  op?c	
  chemical	
  sensor	
  technology	
  detects	
  carbon	
  tetrachloride	
  at	
  parts	
  per	
  million	
  
levels	
  and	
  trichloroethylene	
  at	
  parts	
  per	
  billion	
  levels.	
  This	
  technology	
  provides	
  real	
  ?me	
  analysis	
  versus	
  one	
  week	
  
lab	
  analysis.	
  	
  

The	
  Surveillance	
  and	
  Measurement	
  System	
  (SAM)	
  935	
  is	
  a	
  hand-­‐held	
  radia?on	
  detector	
  used	
  as	
  a	
  screening	
  tool	
  to	
  
determine	
  the	
  presence	
  of	
  contaminants.	
  The	
  SAM	
  935	
  uses	
  a	
  thallium-­‐ac?vated	
  sodium	
  iodide	
  detector	
  to	
  
provide	
  isotopic	
  iden?fica?on.	
  	
  

􀀀􀀁􀀂􀀃􀀄􀀅􀀆􀀇􀀈􀀉􀀊􀀋􀀌􀀍􀀎􀀏􀀐􀀑􀀒􀀓􀀔􀀕􀀖􀀗􀀘􀀙􀀚􀀛􀀜􀀝􀀞􀀟􀀠􀀡􀀢􀀣􀀤􀀥􀀦􀀧􀀨􀀩􀀪􀀫􀀬􀀭􀀮􀀯􀀰􀀱􀀲􀀳􀀴􀀵􀀶􀀷􀀸􀀹􀀺􀀻􀀼􀀽􀀾􀀿􀁀􀁁􀁂􀁃􀁄􀁅􀁆􀁇􀁈􀁉􀁊􀁋􀁌􀁍􀁎􀁏􀁐􀁑􀁒􀁓􀁔􀁕􀁖􀁗􀁘􀁙􀁚􀁛􀁜􀁝􀁞􀁟􀁠􀁡􀁢􀁣􀁤􀁥􀁦􀁧􀁨􀁩􀁪􀁫􀁬􀁭􀁮􀁯􀁰􀁱􀁲􀁳􀁴􀁵􀁶􀁷􀁸􀁹􀁺􀁻􀁼􀁽􀁾􀁿	
  It	
  provides	
  instant	
  results.	
  Real	
  ?me	
  analy?cal	
  results	
  allow	
  the	
  project	
  team	
  members	
  to	
  make	
  informed	
  
decisions	
  in	
  the	
  field;	
  	
  
􀀀􀀁􀀂􀀃􀀄􀀅􀀆􀀇􀀈􀀉􀀊􀀋􀀌􀀍􀀎􀀏􀀐􀀑􀀒􀀓􀀔􀀕􀀖􀀗􀀘􀀙􀀚􀀛􀀜􀀝􀀞􀀟􀀠􀀡􀀢􀀣􀀤􀀥􀀦􀀧􀀨􀀩􀀪􀀫􀀬􀀭􀀮􀀯􀀰􀀱􀀲􀀳􀀴􀀵􀀶􀀷􀀸􀀹􀀺􀀻􀀼􀀽􀀾􀀿􀁀􀁁􀁂􀁃􀁄􀁅􀁆􀁇􀁈􀁉􀁊􀁋􀁌􀁍􀁎􀁏􀁐􀁑􀁒􀁓􀁔􀁕􀁖􀁗􀁘􀁙􀁚􀁛􀁜􀁝􀁞􀁟􀁠􀁡􀁢􀁣􀁤􀁥􀁦􀁧􀁨􀁩􀁪􀁫􀁬􀁭􀁮􀁯􀁰􀁱􀁲􀁳􀁴􀁵􀁶􀁷􀁸􀁹􀁺􀁻􀁼􀁽􀁾􀁿	
  It	
  decreases	
  the	
  number	
  of	
  samples	
  sent	
  to	
  the	
  laboratory	
  for	
  analysis	
  by	
  iden?fying	
  “suspect”	
  areas	
  of	
  
contamina?on;	
  	
  
􀀀􀀁􀀂􀀃􀀄􀀅􀀆􀀇􀀈􀀉􀀊􀀋􀀌􀀍􀀎􀀏􀀐􀀑􀀒􀀓􀀔􀀕􀀖􀀗􀀘􀀙􀀚􀀛􀀜􀀝􀀞􀀟􀀠􀀡􀀢􀀣􀀤􀀥􀀦􀀧􀀨􀀩􀀪􀀫􀀬􀀭􀀮􀀯􀀰􀀱􀀲􀀳􀀴􀀵􀀶􀀷􀀸􀀹􀀺􀀻􀀼􀀽􀀾􀀿􀁀􀁁􀁂􀁃􀁄􀁅􀁆􀁇􀁈􀁉􀁊􀁋􀁌􀁍􀁎􀁏􀁐􀁑􀁒􀁓􀁔􀁕􀁖􀁗􀁘􀁙􀁚􀁛􀁜􀁝􀁞􀁟􀁠􀁡􀁢􀁣􀁤􀁥􀁦􀁧􀁨􀁩􀁪􀁫􀁬􀁭􀁮􀁯􀁰􀁱􀁲􀁳􀁴􀁵􀁶􀁷􀁸􀁹􀁺􀁻􀁼􀁽􀁾􀁿	
  It	
  lowers	
  the	
  poten?al	
  dose	
  to	
  the	
  sampler	
  by	
  decreasing	
  exposure	
  ?me;	
  	
  
􀀀􀀁􀀂􀀃􀀄􀀅􀀆􀀇􀀈􀀉􀀊􀀋􀀌􀀍􀀎􀀏􀀐􀀑􀀒􀀓􀀔􀀕􀀖􀀗􀀘􀀙􀀚􀀛􀀜􀀝􀀞􀀟􀀠􀀡􀀢􀀣􀀤􀀥􀀦􀀧􀀨􀀩􀀪􀀫􀀬􀀭􀀮􀀯􀀰􀀱􀀲􀀳􀀴􀀵􀀶􀀷􀀸􀀹􀀺􀀻􀀼􀀽􀀾􀀿􀁀􀁁􀁂􀁃􀁄􀁅􀁆􀁇􀁈􀁉􀁊􀁋􀁌􀁍􀁎􀁏􀁐􀁑􀁒􀁓􀁔􀁕􀁖􀁗􀁘􀁙􀁚􀁛􀁜􀁝􀁞􀁟􀁠􀁡􀁢􀁣􀁤􀁥􀁦􀁧􀁨􀁩􀁪􀁫􀁬􀁭􀁮􀁯􀁰􀁱􀁲􀁳􀁴􀁵􀁶􀁷􀁸􀁹􀁺􀁻􀁼􀁽􀁾􀁿	
  It	
  decreases	
  waste	
  genera?on	
  during	
  sampling.	
  In	
  situ	
  analyses	
  require	
  less	
  field	
  equipment,	
  generate	
  less	
  
inves?ga?ve	
  derived	
  waste	
  and	
  reduce	
  the	
  need	
  for	
  ?ghter	
  radiological	
  controls	
  than	
  conven?onal	
  invasive	
  
sampling;	
  	
  
􀀀􀀁􀀂􀀃􀀄􀀅􀀆􀀇􀀈􀀉􀀊􀀋􀀌􀀍􀀎􀀏􀀐􀀑􀀒􀀓􀀔􀀕􀀖􀀗􀀘􀀙􀀚􀀛􀀜􀀝􀀞􀀟􀀠􀀡􀀢􀀣􀀤􀀥􀀦􀀧􀀨􀀩􀀪􀀫􀀬􀀭􀀮􀀯􀀰􀀱􀀲􀀳􀀴􀀵􀀶􀀷􀀸􀀹􀀺􀀻􀀼􀀽􀀾􀀿􀁀􀁁􀁂􀁃􀁄􀁅􀁆􀁇􀁈􀁉􀁊􀁋􀁌􀁍􀁎􀁏􀁐􀁑􀁒􀁓􀁔􀁕􀁖􀁗􀁘􀁙􀁚􀁛􀁜􀁝􀁞􀁟􀁠􀁡􀁢􀁣􀁤􀁥􀁦􀁧􀁨􀁩􀁪􀁫􀁬􀁭􀁮􀁯􀁰􀁱􀁲􀁳􀁴􀁵􀁶􀁷􀁸􀁹􀁺􀁻􀁼􀁽􀁾􀁿	
  In	
  situ	
  analyses	
  eliminated	
  the	
  need	
  for	
  extensive	
  mobiliza?on	
  planning	
  	
  
3QFY04	
  Study	
  Area/Project:	
  TNX	
  Ourall	
  Delta	
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If	
  used	
  to	
  op?mize	
  loca?on	
  of	
  drilling,	
  FLUTE	
  can	
  reduce	
  environmental	
  impacts	
  
(GHG),	
  Inves?ga?on	
  Derived	
  Waste	
  (IDW).	
  The	
  hydrophobic	
  flexible	
  membrane	
  was	
  
used	
  at	
  SRS	
  in	
  FY98	
  beneath	
  M	
  Area	
  Solvent	
  Storage	
  Tanks	
  to	
  determine	
  a	
  ver?cal	
  
profile	
  of	
  NAPL	
  in	
  the	
  subsurface.	
  	
  This	
  technology	
  is	
  reusable,	
  quick,	
  in	
  situ,	
  
inexpensive,	
  and	
  reduces	
  the	
  need	
  for	
  drilling	
  and	
  soil	
  collec?on.	
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Bamboo have shallow roots, and are needed to crowd out pines, prevent erosion, and limit infiltration.	
  
SRS	
  is	
  also	
  exploring	
  a	
  groundwater	
  treatment	
  technique	
  that	
  employs	
  agricultural	
  oils	
  to	
  s?mulate	
  endogenous	
  
microbes	
  which	
  accelerates	
  the	
  cleanup.	
  
The	
  oils	
  tested	
  include	
  a	
  wide	
  variety	
  of	
  oils	
  including	
  canola	
  oil,	
  rapeseed	
  oil,	
  coconut	
  oil,	
  corn	
  oil,	
  coEonseed	
  oil,	
  
olive	
  oil,	
  and	
  beeswax.	
  The	
  system	
  u?lizes	
  a	
  long-­‐term,	
  slow	
  release,	
  electron	
  donor/carbon	
  source	
  for	
  
microorganisms.	
  
This	
  technology	
  can	
  be	
  used	
  to	
  treat	
  wastewater,	
  seepage,	
  surface	
  water	
  and/or	
  groundwater	
  contaminated	
  
with	
  sulfate,	
  nitrate/nitrite,	
  perchlorate,	
  redox	
  sensi?ve	
  metals,	
  or	
  chlorinated	
  solvents.	
  
Edible	
  Oil	
  Deployment	
  
•	
  Recently	
  deployed	
  in	
  T	
  Area	
  to	
  remediate	
  solvent	
  contaminated	
  groundwater	
  
–	
  Injec?on	
  /	
  extrac?on	
  to	
  enhance	
  treatment	
  zone	
  
•	
  Promotes	
  enhanced	
  aEenua?on	
  
–	
  Aquifer	
  becomes	
  anaerobic,	
  ini?a?ng	
  reduc?ve	
  dechlorina?on	
  
•	
  Posi?ve	
  test	
  results	
  
–	
  Solvent	
  (TCE)	
  plume	
  size	
  decrease	
  
–	
  Biological	
  /	
  chemical	
  parameters	
  confirm	
  reduc?ve	
  dechlorina?on	
  is	
  occurring	
  (i.e.,	
  methane	
  genera?on)	
  
•	
  Allows	
  shutdown	
  of	
  exis?ng	
  pump-­‐and-­‐treat	
  system	
  

SRNL:	
  	
  vegeta?on	
  cover	
  to	
  prevent	
  erosion	
  and	
  extract	
  water	
  from	
  the	
  cap.	
  Vegeta?on	
  on	
  a	
  cap	
  has	
  to	
  be	
  quick-­‐
growing,	
  shallow-­‐rooted	
  so	
  as	
  not	
  to	
  penetrate	
  the	
  layers,	
  densely	
  rooted,	
  cold	
  hardy,	
  drought	
  tolerant,	
  and	
  able	
  
to	
  thrive	
  in	
  full	
  sun.	
  It	
  also	
  needs	
  to	
  be	
  good	
  at	
  preven?ng	
  invasion	
  of	
  other	
  plants,	
  especially	
  pines.	
  We	
  thought	
  
bamboos	
  would	
  have	
  good	
  poten?al.	
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