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The	
  Rocky	
  Flats	
  National	
  Wildlife	
  Refuge	
  Act	
  of	
  2001	
  defined	
  the	
  future	
  land	
  use	
  for	
  RFETS	
  as	
  a	
  wildlife	
  
refuge.	
  Therefore	
  Kaiser-­‐Hill,	
  primarily	
  related	
  contaminants	
  present	
  in	
  soils	
  to	
  concentrations	
  that	
  pose	
  
an	
  excess	
  cancer	
  risk	
  equal	
  to	
  or	
  less	
  than	
  1x10-­‐6	
  and/or	
  a	
  Hazard	
  Quotient	
  (HQ)	
  of	
  less	
  than	
  0.1	
  to	
  a	
  
Wildlife	
  Refuge	
  Worker.	
  Contaminants	
  that	
  were	
  historically	
  used	
  at	
  RFETS	
  and	
  found	
  at	
  concentrations	
  
greater	
  than	
  the	
  WRW	
  PRGs	
  in	
  soil,	
  are	
  referred	
  to	
  as	
  an	
  Analyte	
  of	
  Interest	
  (AOI).	
  However,	
  as	
  Kaiser-­‐
Hill	
  states,	
  AOIs	
  do	
  not	
  necessarily	
  prompt	
  a	
  remedial	
  response	
  or	
  indicate	
  unacceptable	
  levels	
  of	
  
contamination,	
  rather	
  these	
  elevated	
  concentrations	
  suggest	
  a	
  possible	
  need	
  for	
  remedy	
  evaluation.	
  
Remedial	
  action	
  was	
  not	
  discussed	
  in	
  section	
  3.0	
  of	
  Kaiser-­‐Hill’s	
  RCRA	
  Facility	
  Investigation	
  and	
  
therefore	
  is	
  not	
  a	
  component	
  of	
  this	
  synopsis.	
  The	
  intent	
  of	
  this	
  synopsis	
  is	
  to	
  present	
  the	
  extent	
  of	
  soil	
  
contamination	
  determined	
  by	
  Kaiser-­‐Hill	
  from	
  data	
  that	
  was	
  collected	
  from	
  1991	
  through	
  2005.	
  	
  	
  	
  

A	
  Rocky	
  Flats	
  Historical	
  Release	
  Report	
  (HRR)	
  was	
  published	
  in	
  1992	
  based	
  on	
  20	
  years	
  of	
  DOE	
  
documentation,	
  information	
  gathered	
  from	
  Rocky	
  Flats	
  operating	
  records,	
  and	
  interviews	
  of	
  persons	
  
with	
  knowledge	
  of	
  Rocky	
  Flats	
  operations	
  and	
  events	
  of	
  released	
  or	
  suspected	
  released	
  of	
  hazardous	
  
substances.	
  In	
  the	
  HRR,	
  known	
  and	
  suspected	
  sources	
  of	
  contamination	
  are	
  organized	
  into	
  Individual	
  
Hazardous	
  Substance	
  Sites	
  (IHSSs),	
  Potential	
  Areas	
  of	
  Concern	
  (PACs),	
  and	
  Under	
  Building	
  
Contamination	
  Sites	
  (UBCs).	
  Figures	
  1.2	
  and	
  1.3,	
  depict	
  the	
  identified	
  IHHSs,	
  PACs,	
  and	
  UBCs	
  in	
  the	
  
buffer	
  and	
  industrial	
  areas	
  of	
  RFETS.	
  As	
  declared	
  necessary	
  by	
  the	
  Interagency	
  Agreement	
  and	
  the	
  1996	
  
Rocky	
  Flats	
  Cleanup	
  Agreement,	
  the	
  DOE	
  investigated	
  and	
  characterized	
  the	
  soil	
  contamination	
  at	
  IHSSs	
  
to	
  determine	
  if	
  hazardous	
  substances	
  were	
  present	
  at	
  levels	
  that	
  required	
  disposition	
  or	
  if	
  no	
  remedial	
  
action	
  was	
  required	
  pursuant	
  to	
  IAG	
  and/or	
  RFCA	
  requirements.	
  The	
  RFCA	
  Parties,	
  which	
  consists	
  of	
  the	
  
DOE,	
  EPA,	
  and	
  CDPHE,	
  agreed	
  that	
  no	
  other	
  areas	
  than	
  the	
  ones	
  identified	
  had	
  activities	
  that	
  may	
  have	
  
affected	
  subsurface	
  soil	
  or	
  other	
  environmental	
  media.	
  In	
  order	
  to	
  prove	
  this,	
  additional	
  soil	
  sampling	
  
was	
  conducted	
  in	
  the	
  buffer	
  zone	
  and	
  if	
  radionuclides	
  and	
  metals	
  were	
  not	
  detected	
  then	
  those	
  areas	
  
were	
  deemed	
  to	
  have	
  no	
  indication	
  of	
  subsurface	
  contamination.	
  	
  

In	
  2006	
  Kaiser-­‐Hill	
  Company,	
  L.L.C.	
  declared	
  that	
  two	
  sources	
  of	
  subsurface	
  contamination	
  remained	
  
after	
  the	
  accelerated	
  actions	
  clean-­‐up:	
  the	
  Present	
  Landfill	
  and	
  the	
  Original	
  Landfill.	
  Kaiser-­‐Hill’s	
  
remedial	
  investigation	
  aimed	
  at	
  identifying	
  and	
  evaluating	
  other	
  potential	
  sources	
  that	
  could	
  pose	
  a	
  
threat	
  to	
  human	
  health	
  and	
  the	
  environment.	
  The	
  evaluation	
  of	
  soil	
  by	
  Kaiser-­‐Hill	
  included	
  data	
  
collected	
  from	
  1991	
  through	
  2005.	
  Data	
  used	
  were	
  from	
  previous	
  investigations	
  conducted	
  prior	
  to	
  the	
  
Rocky	
  Flats	
  Compliance	
  Agreement,	
  samples	
  collected	
  to	
  determine	
  whether	
  RCFA	
  accelerated	
  actions	
  
were	
  required,	
  and	
  samples	
  to	
  confirm	
  that	
  RFCA	
  accelerated	
  actions	
  were	
  completed.	
  If	
  you	
  are	
  
interested	
  in	
  the	
  methods	
  utilized	
  to	
  collect	
  soil	
  data	
  locate	
  the	
  Industrial	
  Area	
  and	
  Buffer	
  Zone	
  
Sampling	
  and	
  Analysis	
  Plan	
  (IABZSAP).	
  Regulatory	
  permitted	
  sampling	
  and	
  analysis	
  protocols	
  changed	
  
over	
  time	
  and	
  to	
  account	
  for	
  various	
  sampling	
  methods,	
  Kaiser-­‐Hill	
  ran	
  data	
  from	
  the	
  Soil	
  Water	
  
Database	
  through	
  an	
  algorithm	
  to	
  ensure	
  usability.	
  From	
  the	
  1.3	
  million	
  records	
  for	
  soil,	
  Kaiser-­‐Hill	
  
found	
  542,000	
  records	
  to	
  be	
  unusable	
  in	
  their	
  investigation.	
  Some	
  examples	
  of	
  records	
  filtered	
  out	
  
through	
  this	
  data	
  processing	
  include	
  samples	
  that	
  were	
  analyzed	
  by	
  gamma	
  spectroscopy,	
  x-­‐ray	
  
fluorescence,	
  samples	
  that	
  were	
  no	
  longer	
  representative,	
  and	
  rejected	
  during	
  data	
  validation.	
  	
  	
  

Table	
  3.1	
  shows	
  how	
  Kaiser-­‐Hill	
  distinguished	
  soil	
  horizon	
  layers	
  for	
  assessment.	
  Kaiser-­‐Hill	
  emphasizes	
  
that	
  the	
  data	
  they	
  reported	
  is	
  representative	
  of	
  conditions	
  immediately	
  following	
  the	
  completion	
  of	
  
accelerated	
  actions.	
  In	
  other	
  words,	
  the	
  data	
  summarized	
  in	
  this	
  report	
  from	
  the	
  RI/FS	
  Report	
  does	
  not	
  
account	
  for	
  any	
  addition	
  of	
  clean	
  soil	
  that	
  may	
  have	
  occurred.	
  Since	
  no	
  surface	
  and	
  subsurface	
  soil	
  



depth	
  profiles	
  were	
  adjusted	
  to	
  account	
  for	
  soil	
  backfilling	
  and	
  recontouring,	
  Kaiser-­‐Hill	
  views	
  their	
  
assessment	
  as	
  a	
  conservative	
  representation	
  of	
  contamination.	
  	
  	
  	
  

Table	
  3.1	
  Soil	
  Profiles	
  and	
  Considerations	
  

Soil	
  Profile	
   Depth	
  Intervals	
   General	
  Considerations	
  by	
  Kaiser-­‐Hill	
  

	
  
Surface	
  Soil	
  

	
  
	
  	
  	
  	
  	
  	
  	
  	
  	
  L0	
  ≤	
  6	
  in	
  

Contamination	
  is	
  accessible	
  to	
  surface	
  users	
  by	
  direct	
  
contact	
  or	
  suspension	
  from	
  WRW	
  surface	
  use	
  activities	
  or	
  
wind	
  and/or	
  water	
  erosion	
  

Subsurface	
  Soil	
  

	
  	
  	
  
	
  
	
  	
  6	
  in	
  <	
  L1	
  ≤	
  3	
  ft	
  

Contamination	
  may	
  be	
  accessible	
  by	
  localized	
  disturbances	
  
of	
  small	
  areas	
  related	
  to	
  related	
  to	
  WRW	
  surface	
  uses,	
  such	
  
as	
  post-­‐hole	
  digging	
  or	
  vegetation	
  management,	
  and	
  by	
  
burrowing	
  receptors	
  (prairie	
  dogs)	
  

	
  	
  	
  
	
  	
  3	
  ft	
  <	
  L2	
  ≤	
  8	
  ft	
  

Contamination	
  may	
  be	
  accessible	
  by	
  deeper	
  disturbances	
  
related	
  to	
  WRW	
  surface	
  uses,	
  such	
  as	
  disturbances	
  of	
  small	
  
areas	
  by	
  burrowing	
  receptors	
  by	
  burrowing	
  receptors	
  	
  

	
  	
  8	
  ft	
  <	
  L3	
  	
  ≤	
  12	
  ft	
   This	
  is	
  below	
  the	
  average	
  depth	
  of	
  excavation	
  by	
  burrowing	
  
receptors	
  	
  

	
  	
  	
  	
  	
  	
  	
  	
  	
  	
  	
  
	
  	
  	
  	
  	
  	
  	
  	
  	
  L4	
  >	
  12	
  ft	
  

Contaminations	
  measurements	
  at	
  depth	
  intervals	
  below	
  12	
  
ft	
  are	
  presented	
  to	
  further	
  show	
  the	
  vertical	
  gradation	
  of	
  
soil	
  contamination	
  levels	
  

	
  

Various	
  groups	
  of	
  analytes	
  were	
  assessed	
  including	
  radionuclides,	
  metals,	
  inorganics,	
  VOCs,	
  SVOCs,	
  PCBs,	
  
pesticides,	
  herbicides,	
  and	
  dioxins.	
  Kaiser-­‐Hill	
  was	
  tasked	
  with	
  defining	
  the	
  lateral	
  and	
  vertical	
  extent	
  of	
  
site-­‐related	
  soil	
  contamination	
  after	
  completion	
  of	
  accelerated	
  actions.	
  	
  

Two	
  different	
  programs	
  for	
  surface	
  and	
  subsurface	
  soil	
  collected	
  background	
  concentration	
  data	
  for	
  the	
  
RFETS.	
  To	
  understand	
  how	
  background	
  concentrations	
  were	
  determined	
  access	
  the	
  Geochemical	
  
Characterization	
  of	
  Background	
  Surface	
  Soils:	
  Background	
  Soils	
  Characterization	
  Program	
  (DOE	
  1995)	
  
and	
  the	
  corresponding	
  subsurface	
  soil	
  report	
  (DOE	
  1993).	
  Summaries	
  of	
  background	
  data	
  statistics	
  are	
  
available	
  in	
  Table	
  3.9	
  and	
  3.10.	
  In	
  accordance	
  with	
  CERCLA	
  requirements	
  the	
  background	
  mean	
  plus	
  two	
  
standard	
  deviations	
  (M2SD)	
  were	
  used	
  for	
  comparison.	
  Not	
  all	
  analytes	
  have	
  background	
  levels,	
  for	
  
example	
  any	
  detection	
  of	
  organic	
  compounds	
  is	
  indicative	
  of	
  contamination.	
  Also,	
  not	
  all	
  analytes	
  have	
  
WRW	
  PRGs	
  due	
  to	
  the	
  lack	
  of	
  toxicity	
  information	
  available	
  for	
  those	
  contaminants.	
  Kaiser-­‐Hill	
  did	
  not	
  
assess	
  analytes	
  without	
  WRW	
  PRGs	
  but	
  a	
  list	
  of	
  these	
  analytes	
  and	
  discussion	
  of	
  the	
  uncertainty	
  are	
  
attached	
  to	
  Kaiser-­‐Hill’s	
  RCRA	
  Facility	
  Investigation	
  and	
  may	
  be	
  found	
  on	
  the	
  DOE	
  Legacy	
  Management	
  
Website.	
  	
  





	
  

In	
  regards	
  to	
  the	
  buffer	
  zone,	
  Kaiser	
  Hill	
  declared	
  that	
  surface	
  soil	
  grid	
  sampling	
  provided	
  data	
  that	
  
supported	
  the	
  conclusions	
  that	
  releases	
  to	
  the	
  environment	
  did	
  not	
  occur	
  outside	
  of	
  the	
  known	
  or	
  
suspected	
  historical	
  source	
  areas.	
  In	
  other	
  words	
  Kaiser-­‐Hill	
  concluded	
  that	
  no	
  additional	
  sources	
  of	
  
contamination	
  existed	
  in	
  the	
  buffer	
  zone.	
  This	
  does	
  not	
  mean	
  that	
  contaminants	
  were	
  not	
  present	
  at	
  
concentrations	
  or	
  activities	
  greater	
  than	
  WRW	
  PRG	
  in	
  the	
  buffer	
  zone	
  during	
  the	
  time	
  period	
  of	
  this	
  
characterization.	
  Plutonium	
  239/240	
  is	
  an	
  example	
  of	
  an	
  AOI	
  with	
  activities	
  greater	
  than	
  the	
  WRW	
  PRG	
  
located	
  primarily	
  within	
  the	
  BZ	
  OU	
  east	
  of	
  the	
  historical	
  903	
  pad.	
  	
  

The	
  determination	
  of	
  an	
  Anaylte	
  of	
  Interest	
  (AOI)	
  occurred	
  in	
  a	
  series	
  of	
  steps.	
  Initially	
  analytes	
  were	
  
eliminated	
  as	
  an	
  Anaylte	
  of	
  Interest	
  (AOI)	
  if	
  sampling	
  results	
  within	
  a	
  certain	
  depth	
  interval	
  were	
  found	
  
to	
  be	
  less	
  than	
  the	
  background	
  (M2SD).	
  AOIs	
  estabilshed	
  from	
  initial	
  screening	
  are	
  then	
  compared	
  to	
  the	
  
WRW	
  PRGs	
  and	
  if	
  one	
  or	
  more	
  samples	
  were	
  found	
  to	
  exceed	
  WRW	
  PRGs	
  then	
  the	
  AOI	
  was	
  further	
  
examined.	
  Lastly,	
  AOIs	
  with	
  a	
  frequency	
  of	
  detection	
  greater	
  than	
  the	
  WRW	
  PRGs	
  of	
  less	
  than	
  1%	
  were	
  
eliminated	
  as	
  AOIs	
  because	
  the	
  infrequency	
  was	
  viewed	
  as	
  indication	
  of	
  an	
  isolated	
  area	
  of	
  
contamination	
  rather	
  than	
  a	
  widespread	
  area	
  of	
  contamination.	
  However,	
  if	
  process	
  knowledge	
  proved	
  
that	
  the	
  analyte	
  (for	
  example,	
  uranium)	
  was	
  associated	
  with	
  RFETS	
  then	
  the	
  AOI	
  was	
  not	
  eliminated	
  



even	
  if	
  the	
  frequency	
  detection	
  was	
  less	
  than	
  1%.	
  This	
  synopsis	
  does	
  not	
  include	
  a	
  list	
  of	
  the	
  
contaminants	
  that	
  were	
  screened	
  out,	
  to	
  see	
  the	
  contaminants	
  that	
  were	
  screened	
  out	
  and	
  at	
  what	
  
steps	
  they	
  failed	
  to	
  qualify	
  as	
  AOIs	
  see	
  table	
  3.12	
  of	
  RCRA	
  Facility	
  Investigation-­‐Remedial	
  
Investigation/Corrective	
  Measures	
  Study-­‐Feasibility	
  Study	
  Report	
  (Kaiser-­‐Hill	
  2006).	
  From	
  this	
  AOI	
  
determination	
  process	
  Kaiser-­‐Hill	
  identified	
  14	
  surface	
  soil	
  AOIs	
  as	
  shown	
  in	
  the	
  table	
  below.	
  

	
  

	
  Two	
  AOIs	
  were	
  identified	
  in	
  subsurface	
  soil	
  at	
  a	
  depth	
  of	
  0.5	
  ≤	
  3.0	
  ft	
  	
  

	
  

Eight	
  AOIs	
  were	
  identified	
  in	
  subsurface	
  soil	
  at	
  a	
  depth	
  of	
  >	
  3.0	
  ≤	
  8.0	
  ft	
  



	
  

Six	
  AOIs	
  were	
  identified	
  in	
  subsurface	
  soil	
  at	
  a	
  depth	
  of	
  >	
  8.0	
  ≤	
  12.0	
  ft	
  

	
  

Seven	
  AOIs	
  were	
  identified	
  in	
  subsurface	
  soil	
  at	
  a	
  depth	
  of	
  >	
  12.0	
  ≤	
  30.0	
  ft	
  

	
  

Below	
  is	
  a	
  comprehensive	
  table	
  showing	
  the	
  number	
  of	
  detects	
  for	
  each	
  contaminant	
  greater	
  than	
  WLW	
  
PRG	
  and	
  the	
  frequency	
  of	
  detection	
  indicated	
  by	
  the	
  color	
  of	
  highlighting	
  for	
  each	
  depth	
  interval.	
  	
  



	
  

To	
  illustrate	
  the	
  areal	
  and	
  vertical	
  extent	
  of	
  contamination	
  maps	
  were	
  created.	
  Dark	
  gray	
  dots	
  indicate	
  
locations	
  where	
  the	
  analyte	
  was	
  not	
  detected.	
  Blue	
  dots	
  indicate	
  locations	
  where	
  the	
  analyte	
  
concentration	
  was	
  greater	
  than	
  the	
  detection	
  limit	
  but	
  less	
  than	
  or	
  equal	
  to	
  background	
  levels.	
  Green	
  
dots	
  indicate	
  locations	
  where	
  the	
  analyte	
  concentration	
  was	
  greater	
  than	
  the	
  detection	
  limit	
  but	
  less	
  
than	
  the	
  WRW	
  PRG.	
  Yellow	
  dots	
  indicate	
  locations	
  where	
  the	
  analyte	
  concentration	
  was	
  greater	
  than	
  or	
  
equal	
  to	
  WRW	
  PRG.	
  Figures	
  3.6	
  -­‐	
  3.19	
  depict	
  surface	
  soil	
  AOIs,	
  figures	
  3.20	
  –	
  3.27	
  depict	
  AOIs	
  in	
  the	
  0.5	
  
to	
  12	
  foot	
  subsurface	
  soil	
  range,	
  and	
  figures	
  3.28	
  –	
  3.34	
  depict	
  AOIs	
  in	
  the	
  12	
  to	
  50	
  foot	
  subsurface	
  soil	
  
range.	
  

	
  

	
  

	
  

	
  

	
  

	
  

	
  

	
  

	
  

	
  

	
  

	
  

	
  


