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Purpose and Overview

• The purpose of this module is to gain an understanding of 
concepts common across pathways and components

• This module will include:
– A review of the HRS generic conceptual site model
– A brief review of each factor category, the purpose of each, and what it 

measures
– A more detailed review of certain factors that are foundational to a site 

evaluation



Origin of 
contamination Zone of actual contamination

Extent of Contamination

Contaminated Sample in Media of Concern

People or receptors in contact actual contamination

Environmental Media of Concern (water, air, soil)

Potential 
contamination

HRS Generic Conceptual Site Model



Likelihood of Release

• Has any contamination 
escaped?

• Evaluates the actual or 
potential release of 
hazardous substances 
into the environment

Waste  Characteristics

• How harmful is 
contamination and 
how much?

• Evaluates the toxicity, 
fate and transport 
characteristics and 
amount of a 
hazardous substance

Targets

• Who or what is 
threatened by the 
contamination?

• Evaluates the 
populations, sensitive 
environments, and 
resources impacted by 
contamination

HRS Factor Categories



HRS Factor Categories and Factors Evaluated

Likelihood of Release
Observed Release/Contamination/Exposure

Potential for Release/Exposure

Waste Characteristics
Toxicity

Fate and Transport Characteristics

Hazardous Waste Quantity

Targets
Individual

Population

Resources

Sensitive Environments



LIKELIHOOD OF RELEASE



Likelihood of Release – 1st Factor Category

• Evaluates the actual or potential release of hazardous 
substances into the environment

• 2 factors can be evaluated

Likelihood of Release
Observed Release/Contamination/Exposure

Potential for Release/Exposure



Observed Release

• A hazardous substance has 
entered a pathway medium of 
concern

• Typically, establishing an 
observed release will be the 
foundation for evaluating the site

• Established by either direct 
observation or chemical analysis

Likelihood of Release
Observed Release/Contamination/Exposure

Chemical Analysis

Direct Observation



Observed Release by Chemical Analysis

HRS requirements to establish an observed release by chemical 
analysis:
• Establish a (1) background level for the sample medium

• Contamination concentration (2) significantly above the background level 
for that sample medium, and

• Some portion of the significant increase in the release substances is 
(3) attributable to the site



Observed Release by Chemical Analysis
 (1) Background Level

What it means:
• Represents concentration of hazardous substance 

outside influence of site contamination

• Serves as a control to compare release samples 
against

• Are not necessarily "clean" samples 

– Representative of what the levels of contaminants 
would be "if not for the site"

Site

background samples

release samples



Observed Release by Chemical Analysis
(2) Significantly above the background level

Significant increase when:

• Contaminated sample concentration ≥ analytical 
limit for contaminated sample    
    and

• Increase above background via
– If background level = not detected, then 

Significant increase = contaminated sample concentration 
≥ analytical limit associated with background result

or
– If background level = detected, then 

Significant increase = contaminated sample concentration 
≥ 3x background concentration



Observed Release by Chemical Analysis
(2) Significantly above the background level

Quantitation 
Limit 

3 mg/L

Detection Limit
1 mg/L

Sample 
4 mg/L

Background Sample
3 U mg/L

 Sample ≥ non-detect background QL

Background Sample
4 mg/L

Sample
6 mg/L

 Sample not ≥ 3 × background

Background Sample
2 mg/L

Sample
6 mg/L

 Sample ≥ 3 × background 



Observed Release by Chemical Analysis
(3) Attributable to the site

What it means:
The significant increase in a contaminant’s concentration above a background 
level in a release sample is at least partially a result of the site being evaluated

Site
Background Level

3 mg/kg
9 mg/kg

Connection via physical indication or chemical analysis

Nearby Industry

No connection

Sample



Observed Release by Chemical Analysis
Other things to keep in mind – Sample similarity

• Ensure the increase in contamination is due 
to a release, not differences in physical 
characteristics of the sample media, sampling 
techniques, or analysis methods

• Compare samples of the same medium, and 
type of medium: 
– indoor air to indoor air, groundwater to 

groundwater
– not groundwater to surface water, indoor air to 

soil gas, or river sediments to river water



WASTE CHARACTERISTICS



Waste Characteristics – 2nd Factor Category

Evaluates three types of factors:
• Substance-specific toxicity
• Fate and transport characteristics (media and pathway specific)
• Hazardous waste quantity (HWQ)

Waste Characteristics
Toxicity

Fate and Transport Characteristics

Hazardous Waste Quantity



Toxicity & Fate and Transport Characteristics
Obtaining Substance-Specific Factor Values



Evaluating Hazardous Waste Quantity

What it means:
• It represents an amount of hazardous substances in the waste being evaluated

• HWQ is documented using the following tiers:
− Hazardous constituent quantity (Tier A)
− Hazardous wastestream quantity (Tier B)
− Volume (Tier C) or
− Area (Tier D)

• The tier used to measure hazardous waste quantity depends on what 
information is available



Hazardous Waste Quantity
Tier Options 

Tier A – Hazardous Constituent Quantity

• Measures: Total mass of CERCLA hazardous substances
• Information needed: Total amount (in pounds) or concentration of substance; volume; mass conversion

Tier B – Hazardous Wastestream Quantity

• Measures: Total mass of all hazardous wastestreams
• Information needed: Total mass (in pounds) of wastestreams and pollutants and contaminants; 

actual contents not capacity; mass conversion

Tier C – Volume

• Measures: Volume 
• Information needed: Area and height dimensions; based on capacity not the actual contents

Tier D – Area

• Measures: Area
• Information needed: Area dimensions



Total Hazardous Waste Quantity

What it means:
• A HWQ value is determined for each source, AOC or structure at 

a site

• Once a HWQ value is assigned for each, they are summed to get 
a total waste quantity value for the pathway/component

• This is the final HWQ factor value used in determining Waste 
Characteristics Factor Category Value



TARGETS



Targets – 3rd Factor Category

• The people or environments impacted by the contamination 
at the site

• 4 factors are evaluated

Targets
Individual

Population

Resources

Sensitive Environments



Actually Contaminated Targets

• Targets/population have come in contact 
with contamination or may be inferred to 
have come in contact with contamination

• More points are assigned to targets subject 
to actual contamination; therefore, major 
score driver

Targets
Population

Level I

Level II

Potential 
Contamination



Actually Contaminated Targets
Evaluation Elements

• Hazardous substance meeting observed release criteria

• Target/population associated with observed release sample

• Concentration of hazardous substance in observed release sample

• HRS Benchmark (SCDM)

Site
Zone of  actual 
contamination 

Population

Observed 
release sample



Actually Contaminated Targets
Level of Contamination

• Once actually contaminated targets are determined, they are 
further grouped based on level of contamination

Sample result has a concentration at or 
above health-based benchmark

Sample result has concentration not 
at or above designated health-based 
benchmarks.

Targets
Population

Level I

Level II



Actually Contaminated Targets
HRS Benchmarks

• Health-based benchmarks used for 
evaluating targets subject to actual 
contamination were developed to address 
long term risk

• Level I: Total population subject to Level I 
contamination x 10

• Level II: Total population subject to Level II 
contamination x 1 



Level of Contamination

200 mg/L Level I

150 mg/LBenchmark

25 mg/LBackground

100 mg/L Level II



Q & A
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