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  Topics:	
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  SLN	
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When:	
  MWF	
  11:10-­‐12:00	
  	
  	
  	
  	
  Where:	
  CLAR	
  147	
  	
  	
  	
  Who:	
  Prof.	
  Tim	
  Ginn,	
  	
  perky	
  for	
  an	
  old	
  guy	
  
Why:	
  EssenFally	
  every	
  environmental	
  science/engineering	
  problem	
  involves	
  some	
  combinaFon	
  
of	
  environmental	
  fluid	
  mechanics,	
  aqueous	
  and	
  surface	
  (geo-­‐)chemistry,	
  and	
  environmental	
  
microbiology.	
  	
  This	
  class	
  integrates	
  elements	
  from	
  each	
  one	
  of	
  these	
  fields	
  under	
  the	
  umbrella	
  of	
  
mathemaFcal	
  modeling	
  of	
  mulFcomponent	
  reacFve	
  transport	
  processes	
  in	
  aqueous	
  
environmental	
  systems	
  (aquifers,	
  lakes,	
  rivers,	
  oceans,	
  estuaries,	
  swamps,	
  wastewater	
  streams,	
  
chemical	
  reactors,	
  biochemical	
  reactors,	
  raindrops,	
  etc.).	
  	
  This	
  provides	
  a	
  basic	
  understanding	
  of	
  
the	
  means	
  by	
  which	
  we	
  quanFfy	
  complicated	
  environmental	
  fate	
  and	
  transport	
  processes	
  so	
  
that	
  we	
  can	
  analyze,	
  simulate,	
  and	
  maybe	
  even	
  predict	
  them,	
  as	
  well	
  as	
  test	
  hypotheses	
  about	
  
how	
  we	
  might	
  control	
  them.	
  
What:	
  Survey	
  of	
  chemical	
  and	
  microbiological	
  reacFons	
  in	
  environmental	
  aqueous/solid	
  surface	
  
mixed	
  media;	
  quanFficaFon	
  of	
  equilibrium	
  and	
  kineFc	
  mass	
  transformaFons;	
  IncorporaFon	
  of	
  
mulFcomponent,	
  mixed	
  kineFc-­‐equilibrium	
  mass	
  transformaFon	
  models	
  into	
  determinisFc	
  
reacFve	
  transport	
  models;	
  applicaFon	
  through	
  the	
  USGS	
  computer	
  program	
  PHREEQC.	
  	
  	
  	
  
How:	
  Lecture	
  format	
  with	
  5	
  homeworks	
  and	
  a	
  project	
  applying	
  reacFve	
  transport	
  simulaFon	
  to	
  a	
  
problem	
  of	
  your	
  choice	
  (e.g.,	
  your	
  research	
  area)	
  or	
  one	
  of	
  the	
  below,	
  or	
  something	
  else!	
  	
  We	
  
will	
  use	
  the	
  book	
  Geochemistry,	
  Groundwater,	
  and	
  PolluFon	
  	
  C.A.	
  J.	
  Appelo	
  and	
  D.	
  Postma,	
  and	
  
the	
  PHREEQCIIManual.pdf	
  h`p://wwwbrr.cr.usgs.gov/projects/GWC_coupled/phreeqci/	
  
Students	
  should	
  have	
  some	
  exposure	
  to	
  aqueous	
  chemistry,	
  differenFal	
  equaFons,	
  and	
  basic	
  
fluid	
  mechanics.	
  	
  Two	
  out	
  of	
  three	
  ain’t	
  bad,	
  and	
  can	
  be	
  fixed	
  with	
  energy.	
  
Some	
  example	
  areas:	
  

Upscaling	
  Reactions	
  
When	
  mixing	
  between	
  
solutions	
  is	
  restricted	
  	
  


