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Figure 9
Soil Nature and Extent AOI Identification Process

d The PRG value for lead is not a calculated PRG, but rather is taken from the EPA guidance document Revised Interim Soil Lead Guidance 
for CERCLA Sites and RCRA Correction Action Facilities (1994).

 e For surface soil (0 to 0.5 ft), WRW surface soil (0 to 0.5 ft) PRGs are used. For subsurface soil (0.5 ft to a maximum depth of 209 ft), 
WRW subsurface soil (0.5 to 8 ft) PRGs are used.

a Soil "superset" for soil samples collected from June 28, 1991 through August 22, 2005.

c Soil PRGs are defined as 1 x 10-6 WRW PRGs based on using an HI of 0.1 or a risk of 1 x 10-6 (the more conservative of the two values 
was used for the PRG).

b Background level is defined as the background M2SD.

RI-Ready Soil Dataa

Evaluate each analyte through the
following screening steps to 

determine AOIs:

Screen 1
Is the maximum sample 
result detected above the 

background level?b

Screen 2
Is the maximum sample 
result detected above the 

soil PRG? c,d,e

Analyte eliminated as an AOI.

Analyte eliminated as an AOI.

Analyte eliminated as an AOI.

Screen 3
Is there process 

knowledge and/or a 
frequency of detection 
>1% that indicates the 

analyte is an AOI?

Generate map of spatial extent in soil.

Analyte identified as an AOI.

YES

NO

YES

NO

YES

NO

Remove analytes without an 
associated  WRW PRG.



Background MDC = 41.8 mg/kg

Figure 10
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Background MDC = 41.8 mg/kg

Figure 11
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Figure 12
Groundwater AOI Screening Process

c Surface water standards are not available for some analytes.  For these analytes Screen 4 is performed using MCLs.  See footnote b above.

eDOE recognizes that process knowledge at RFETS is not perfectly known.  However, process knowledge alone is not used to retain or eliminate a 
constituent as an AOI.  Other analyte criteria such as its areal distribution relative to RFETS activities, its proximity to contaminant sources, accelerated 
actions performed to remove contaminant source(s), and its natural occurrence and distribution in the environment are also considered when evaluating 
whether to retain or eliminate a constituent as an AOI.

b For analytes without a surface water standard, Screen 4 is performed using the MCL.  MCLs have been established by EPA for many chemical 
contaminants and represent the maximum permissible level of a contaminant in drinking water.  MCLs are listed at 40 CFR 141.  If the PQL is higher than 
the surface water standard or MCL, the PQL is used as the comparison value.  For simplicity, MCLs and PQLs are hereinafter referred to as MCLs.

a Background level is the 99/99 UTL reported in the Background Geochemical Characterization Report (DOE 1993).   For constituents without background 
99/99 UTL values, such as organic compounds and select inorganic and radionuclide constituents, it was assumed that detection of these constituents 
indicates their presence in the environment.  These constituents were carried forward to Screening Step 2.

d Data shown on the maps represent the most recent sample result available at each well.  A contiguous plume is defined as three or more adjacent wells 
with concentrations or activities above background and either the surface water standard, MCL, or PQL, whichever is applicable. 
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Figure 13
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    exceed the surface water standard.
5) Modeling results indicate that groundwater
    discharge concentrations will be below surface
    water standards at these locations.
6) Groundwater in the area is in weathered
    bedrock and is only saturated during wet years,
    thus AOI transport is limited to wet years (high
    groundwater levels). See the Groundwater
    IM/IRA for details.
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Figure 15
Surface Water AOI Screening Process

Notes:
aIf the practical quantitation limit (PQL) is higher than the surface water standard, the PQL is used as the comparison value.

cDOE recognizes that process knowledge at RFETS is not perfectly known.  However, process knowledge alone is not used to retain or eliminate a constituent as an AOI.  
Other analyte criteria such as its areal distribution relative to RFETS activities, its proximity to contaminant sources, accelerated actions performed to remove contaminant 
source(s), and its natural occurrence and distribution in the environment are also considered when evaluating whether to retain or eliminate a constituent as an AOI.

bBackground mean + two standard deviation (M2SD) values used to evaluate surface water nature and extent were developed as part of the Comprehensive Risk 
Assessment (DOE 2005b).  For constituents (organic compounds, some inorganic, and some radionuclides) that do not have background values, it was assumed that 
detection of these constituents indicates their presence in the environment.
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Notes:
aHuman health WRW PRG is based on a target excess carcinogenic risk of 1 x 10-6 or a hazard quotient (HQ) of 0.1.
bBackground mean + two standard deviation (M2SD) values used to evaluate sediment nature and extent were developed as part of the Comprehensive Risk Assessment (DOE 2005).  
For constituents (organic compounds, some inorganic, and some radionuclides) that do not have background values, it was assumed that detection of these constituents indicates their 
presence in the environment.
cDOE recognizes that process knowledge at RFETS is not perfectly known.  However, process knowledge alone is not used to retain or eliminate a constituent as an AOI.  Other analyte 
criteria such as its areal distribution relative to RFETS activities, its proximity to contaminant sources, accelerated actions performed to remove contaminant source(s), and its natural 
occurrence and distribution in the environment are also considered when evaluating whether to retain or eliminate a constituent as an AOI.

Figure 16
Sediment AOI Screening Process
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2) AOIs associated with the historical Solar Ponds
    area: nitrate/nitrite, sulfate, and uranium.
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    Northeast Plume: nitrate/nitrite.
3) AOIs associated with the historical East Trenches:
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    AOIs associated with the historical 903 Pad/Ryan's
    Pit area (both northern and southern flow paths):
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    AOIs associated with the historical Mound/Oil Burn
    Pit No. 2: chloroform, trichloroethene,
    cis-1,2-dichloroethene, 1,1-dichloroethene,
    methylene chloride, sulfate, carbon tetrachloride,
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4) Modeling results indicate that groundwater
    discharge concentrations will be below surface
    water standards at these locations.
5) Groundwater in the area is in weathered
    bedrock and is only saturated during wet years,
    thus AOI transport is limited to wet years (high
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    IM/IRA for details.
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Figure 18
Population Distribution - 2004

Population distribution
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Note:
The center of the pie chart is the
location of the former Industrial Area
at the Rocky Flats Environmental
Technology Site. The numbers represent
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numbers in parentheses represent
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Figure 19
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Figure 21. Human Health CRA COC Selection Process 
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Figure 22 Human Health Site Conceptual Model 

Primary Source Primary Release 
Mechanism Affected Media Secondary Release 

Mechanism Affected Media Wildlife Refuge Worker 
Exposure Pathways 

Wildlife Refuge Visitor 
Exposure Pathways 

 Direct Contact  Oral (I)  
Dermal (I) 

Oral (I)  
Dermal (I) 

Biotic Uptake Fish Oral (IC) Oral (IC) 
 

Stormwater Runoff Surface Water 
Streams/Seeps 

Ingestion Deer/Grazing Animals Oral (IC) Oral (I) 

Percolation LHSU Groundwater Oral (IC)  
Dermal (IC) 

Oral (IC)  
Dermal (IC)  

Domestic Use  Oral (IC)  
Dermal (IC) 

Oral (IC)  
Dermal (IC) Infiltration Percolation UHSU Groundwater 

Surface Water  Oral (I)  
Dermal (I) 

Oral (I)  
Dermal (I) 

Indoor Air Inhalation (I) Inhalation (IC) Groundwater 
Subsurface Soil  Volatilization 

Outdoor Air Inhalation (I) Inhalation (I) Volatilization 

Surface Water Volatilization Outdoor Air Inhalation (I) Inhalation (I) 
 Indoor Air Inhalation (S) Inhalation (IC) 
 Outdoor Air Inhalation (S) Inhalation (S) Resuspension  Airborne Particulates

Deposition Deer/Grazing Animals Oral (IC) Oral (I) 

Surface Soil, Subsurface 
Soil, Sediment, and 

Building Rubble 

Plant Uptake Vegetation Ingestion Deer/Grazing Animals Oral (IC) Oral (I) 

 Surface Soil 
(0 to 0.5 foot)a   Oral (S)  

Dermal (Sb) 
Oral (S)  

Dermal (Sc) 

Subsurface Soil (0.5 to 
8 feet)   Oral (S)  

Dermal (Sb) 
Oral (IC)  

Dermal (IC) 
Subsurface Soil 
(Below 8 feet)   Oral (IC)  

Dermal (IC) 
Oral (IC)  

Dermal (IC) 

Sedimenta   Oral (S)  
Dermal (Sb) 

Oral (Sb) 
Dermal (Sb) 

Direct Contact 

Building Rubble   Oral (IC)  
Dermal (IC) 

Oral (IC)  
Dermal (IC) 

Surface Soil   External Irradiation (S) External Irradiation (S) 

Subsurface Soil   External Irradiation (I) External Irradiation (I) 

Sediment   External Irradiation (S) External Irradiation (I) 

 

Radioactive Decay  

Building Rubble   External Irradiation (I) External Irradiation (I) 
a. Surface soil and sediments to a depth of 0.5 foot will be combined for the 
exposure assessment. 
b. Dermal exposures will be assessed for organic COCs only. 
UHSU - upper hydrostratigraphic unit 
LHSU – lower hydrostratigraphic unit  

Key to Exposure Pathways: 
S – Significant 
I – Insignificant 
IC – Incomplete 
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