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BACKGROUND

Major U.S. Contaminated Sites:
• Cuyahoga River Fire - 1969
• Love Canal – 1978
• Times Beach - 1980
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DEVELOPMENT OF MAJOR U.S. 
ENVIRONMENTAL REGULATIONS
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GENERAL SITE REMEDIATION PROCESS

• SITE INVESTIGATION
Identification
Delineation

• RISK CHARACTERIZATION
Human Health
Environmental Receptors

• REMEDIAL ACTION
Remedial Action Objectives
Remedial Design
Remedy Implementation
Operation & Management
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DEVELOPMENT OF “INTERVENTION” VALUES 
AND CLEANUP GOALS IN U.S.

• Initial sites managed through formal 
Risk-Assessment under Superfund

• Not all sites are Superfund Sites – what 
about small sites?

• Agencies needed simple process to 
screen and prioritize

• Owners wanted simple cleanup goals 
without formal risk assessment

• Values/goals specific for chemicals, 
industries, land uses, exposures, etc.

• Values are not mandated by law; 
programs continue to offer flexibility
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MANY U.S. INTERVENTION VALUE AND 
REMEDIATION GOAL PROGRAMS

Federal Cleanup Levels (www.cleanuplevels.com)
USEPA Soil Screening Guidance (SSG) - This is a great source for soil screening levels (SSLs), information on 
calculating site cleanup levels, and general guidelines for the use of levels at sites. GO

USEPA Region 9 Preliminary Removal Goals (PRGs) - This source, called R9 PRGs for short, not only gives you lots of 
soil cleanup values in table form but also has detailed technical information on calculating site-specific goals GO

USEPA Region 6 Medium-Specific Screening Levels (MSLs) - According to Region 6, these are very general and 
should be used as screening levels only. Tables have toxicity info, physical parameters and soil screening levels. GO

USEPA Region 3 Risk-Based Concentrations (RBCs) - This site presents the R3 Risk-Based Concentrations (RBCs) 
tables along with guidance on Monte Carlo, groundwater exposure point concentrations and assessing dermal 
exposure to and risk from soils. GO.

USEPA Risk Assessment Guidance For Superfund: Part B, Preliminary Removal Goals (RAGS, Part B) - RAGS Part B 
is the holy grail of cleanup levels. Simple document that gives the general risk (intake) equations used in a 
quantitative risk assessment and the general equations for cleanup goals or PRGs GO

Federal Drinking Water Standards and Health Advisories - This has the national primary (MCLs and MCLGs) and the 
secondary drinking water standards. A must-have for sites with possibly contaminated groundwater. GO

MTBE Groundwater Clean-up Levels for LUST Sites - This is a really cool map of the states on EPA's website that 
shows the current and proposed cleanup levels for MTBE in each of the states. GO

http://www.cleanuplevels.com/acronyms.htm#SSLs
http://www.epa.gov/superfund/resources/soil/appd_a.pdf
http://www.cleanuplevels.com/acronyms.htm#PRGs
http://www.cleanuplevels.com/acronyms.htm#PRGs
http://www.epa.gov/region09/waste/sfund/prg/index.htm
http://www.epa.gov/Region6/6pd/rcra_c/pd-n/screen.htm
http://www.cleanuplevels.com/acronyms.htm#RBCs
http://www.epa.gov/reg3hwmd/risk/human/index.htm
http://www.cleanuplevels.com/acronyms.htm#RAGS
http://www.epa.gov/superfund/programs/risk/ragsb/index.htm
http://www.cleanuplevels.com/acronyms.htm#MCLs
http://www.cleanuplevels.com/acronyms.htm#MCLGs
http://www.epa.gov/safewater/mcl.html
http://www.cleanuplevels.com/acronyms.htm#MTBE
http://www.epa.gov/swerust1/mtbe/mtbemap.htm
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SEVERAL STATE SCREENING AND 
REMEDIATION GOAL PROGRAMS

State-Specific Cleanup Levels (www.cleanuplevels.com)
Tennessee: Cleanup Criteria for Petroleum Contaminated Sites - TN's Division of Solid Waste Management has levels 
for benzene and TPH in the document at the end of the GO link. For state site remediations, the division uses EPA 
Region 9 PRGs for screening purposes. GO

Texas: State Cleanup Levels - This site is from PEL Labs (no, they have not paid us but we will take cash if they feel 
generous) and calculates cleanup levels depending on media, source area and and land use. Cool toy to play with. GO

Utah: Estimating Numeric Cleanup Levels for Petroleum-Contaminated Soil at Underground Storage Tank Release 
Sites - This document covers Utah's guidelines for Recommended Soil Cleanup Levels (RCLs) related to Underground 
Storage Tanks. Presents levels for TPH and BTEX. Numbers are for gasoline constituents and a little hard to find: go 
to the end of the document to Tables 10 - 12. GO

Virginia: Voluntary Remediation Program Risk Assessment Guidance - Virginia's Department of Environmental Quality 
has a tiered procedure similar to other states. They have Excel tables with information on toxicity, exposure factors, 
etc. to use in your calculations. They also have tables for soil levels (residential - vrp25.xls, industrial - vrp29.xls), 
groundwater values, and some surface water info. For the list of available tables and direct links: GO.

Washington: RAIS Federal Guidelines Retrieval System - This search engine brought to us on RAIS's web pages 
presents a service to readers, letting them search for many different kinds of goals for the waters of Washington. GO

http://www.cleanuplevels.com/acronyms.htm#TPH
http://www.cleanuplevels.com/acronyms.htm#TPH
http://www.cleanuplevels.com/acronyms.htm#PRGs
http://www.state.tn.us/environment/swm/srpsop.pdf
http://www.pelab.com/SCLs/TCLSearch.asp
http://www.cleanuplevels.com/acronyms.htm#RCLs
http://www.cleanuplevels.com/acronyms.htm#BTEX
http://undergroundtanks.utah.gov/leakingtanks/remediation/rclrevis.PDF
ftp://ftp.deq.state.va.us/pub/vrprisk/screen/vrp25.xls
ftp://ftp.deq.state.va.us/pub/vrprisk/screen/vrp29.xls
http://www.deq.state.va.us/vrprisk/tables.html
http://risk.lsd.ornl.gov/guide/guide_wasearch.shtml
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USEPA SOIL SCREENING LEVELS (2004)
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USEPA REGION 9 – PRGs (2004)

U.S. EPA. 2004. Preliminary Remediation Goals Table, 2004. Região 9
On-line:http://www.epa.gov/Region9/waste/sfund/prg/files/04prgtable.pdf
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Key U.S. Programs – EPA Region 9
Preliminary Remediation Goals (PRGs)

Preliminary Remediation Goals (PRGs) are tools for evaluating and cleaning up 
contaminated sites. They are risk-based concentrations that are intended to 
assist risk assessors and others in initial screening-level evaluations of 
environmental measurements. The PRGs contained in the Region 9 PRG Table 
are generic; they are calculated without site specific information. However, 
they may be re-calculated using site specific data.

PRGs should be viewed as Agency guidelines, not legally enforceable 
standards. They are used for site "screening" and as initial cleanup goals if 
applicable. PRGs are not de facto cleanup standards and should not be 
applied as such. However, they are helpful in providing long-term targets to use 
during the analysis of different remedial alternatives. By developing PRGs early 
in the decision-making process, design staff may be able to streamline the 
consideration of remedial alternatives.
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USEPA REGION 3 – RBCs (2006)
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Key U.S. Programs – EPA Region 3
Risk-Based Concentrations (RBCs)

The Region III toxicologists use RBCs to screen sites not yet on the NPL, 
respond rapidly to citizen inquiries, and spot-check formal baseline risk 
assessments. The primary use of RBCs is for chemical screening during 
baseline risk assessment…. The exposure equations come from EPA’s Risk 
Assessment Guidance for Superfund (RAGS), while the exposure factors are 
those recommended in RAGS or supplemental guidance from the Superfund 
program…. Simply put, RBCs are like risk assessments run in reverse. For a 
single contaminant in a single medium, under standard default exposure 
assumptions, the RBC corresponds to the target risk or hazard quotient.

To summarize, the Table should generally not be used to set cleanup or 
no-action levels at CERCLA sites or RCRA Corrective Action sites, to 
substitute for EPA guidance for preparing baseline risk assessments, or to 
determine if a waste is hazardous under RCRA.



Delivering sustainable solutions in a more competitive world
Page 15

February 2003

RBCA Tool Kit – Underground Storage Tanks
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STATE PROGRAMS – UTAH LUST ISLs
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SERVICE COMPANY OFFERS COMPENDIUM OF 
FEDERAL SCREENING & CLEANUP VALUES

$22 for the 
Excel File
We can accept 
checks, money 
orders and 
Paypal. Your 
purchase will help 
us pay for the 
bandwidth of this 
site, hosting costs 
and maybe a 
pizza for us 
grunts working on 
state values.
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SUMMARY OF FEDERAL SCREENING AND 
CLEANUP VALUES FOR ARSENIC IN SOIL

Regulatory 
Program

Soil 
Ingestion 
(mg/kg)

Residential 
Exposure 
(mg/kg)

Industrial 
Exposure 
(mg/kg)

Inhalation 
Fugitive 

Particulate 
(mg/kg)

Migration to 
Groundwater 

DAF 20 
(mg/kg)

Migration to 
Groundwater 

DAF 1 
(mg/kg)

EPA Soil 
Screening 
Levels (SSL) 0.4 - - 750 29 1

EPA Region 9 
PRGs

- 0.39 1.6 - 29 1

EPA Region 3 
RBC

- 0.43 1.9 - - -

CETESB 
Intervention 
Values - 55 150 - - -
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SUMMARY OF FEDERAL STANDARDS AND 
SCREENING VALUES FOR ARSENIC IN WATER

Water Source 
(Exposure)

EPA Drinking 
Water MCL

EPA Region 9 
PRGs

EPA Region 3 
RBC

CETESB 
Portaria 518 

and  
Intervention 

Value

Drinking 
(Tap) Water 
(μg/L)

50 0.045 0.045 10

Agua 
Subterranea
(μg/L) 

- - - 5
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WHY SO MANY PROGRAMS?
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Avaliação da Exposição

Coleta e Avaliação de Dados
Compostos
detectados no Site

Background

Estatística

Toxicidade
Compostos Químicos 
de Interesse

R
es

po
ns

e

Dose

Avaliação da Toxicidade

Caracterização do Risco

Exposição x Toxicidade

Risco Calculado

USEPA, 1989 – HHEM Part A – EPA/540/1-89/002

MANY INPUT VARIABLES IN
CALCULATION PROCESS
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FORMAL RISK ASSESSMENT STEPS
(USEPA,1989)

1. Collect and evaluate data (determine compounds of concern)

2. Exposure assessment (Identify potential receptors, exposure
point concentrations, and intakes)

3. Toxicity assessment (rely on regulatory databases)

4. Calculation of risk values – carcinogenic and
noncarcinogenic (combines chemicals, exposures and
toxicities)

5. Use process to calculate risk-based cleanup values
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WHAT TYPES OF EXPOSURE EXIST ?
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WHAT TYPES OF EXPOSURE EXIST ?
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POINT OF EXPOSURE CALCULATION
Model – Volatilization from groundwater to outdoor air
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POINT OF EXPOSURE CALCULATION
Model – Volatilization from groundwater to outdoor air
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General Equation for Chemical Intake
(Portuguese definitions)
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TOXICITY VALUES - EXAMPLE
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GENERAL EQUATIONS FOR CARCINOGENIC 
RISK AND ACUTE HAZARD QUOTIENT
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VARIABLES AFFECTING INTERVENTION VALUE 
OR SCREENING LEVEL DEVELOPMENT

• Geography
• Climate
• Geology/hydrogeology
• Land use/exposure 

scenarios
• Chemistry properties/

interactions
• Data sufficiency - statistics
• Toxicity value resources/ 

accuracy
• Model input parameters
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DETAILED DATA ENTRY – SIMPLE RBCA MODEL
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CONCLUSION:
SUMMARY OF PHASED USE OF REGULATORY VALUES

1. Do impacts exist above 
background concentrations?

2. Are applicable or relevant 
screening levels exceeded?

3. Can screening levels serve as 
appropriate cleanup levels?
A. Yes - Implement cleanup to 

existing standards
B. No – Develop site-specific 

cleanup goals

4. Assure sufficient data during 
cleanup to warranty effective 
remedy

2

1

3

3A 3B

4

YES

YES

YES

NO

NO

NO
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GENERAL SITE REMEDIATION PROCESS
CONSULTING PRACTICE - EXAMPLES

• CHARACTIZATION
Identification
Delineation

• RISK CHARACTERIZATION
Human Health
Environmental Receptors

• REMEDIAL ACTION
Remedial Action Objectives
Remedial Design
Remedy Implementation
Operation & Management
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EXAMPLE 1 - USE OF INTERVENTION VALUES 
FOR SCREENING PURPOSES

• Phase II ESA - property transaction 
(Brazil)

• Ten borings and wells for sampling

• Soil showed pyrene and chrysene 
at one location – below agency 
intervention values

• Groundwater showed select VOCs 
& PAHs at low concentrations –
below agency intervention values

• Site suitable for sale with no 
remedial action
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EXAMPLE 2 - USE OF SCREENING VALUES FOR 
REMEDIATION PURPOSES

• Leaking underground storage tank 
site (USA)

• Gasoline VOCs above State “Initial 
Screening Levels (ISLs)” in soil and 
groundwater

• Remediation to achieve ISLs rather 
than risk-based levels for site

• Target ISLs include 1 mg/L TPH, 
0.005 mg/L benzene, and 0.2 mg/L 
MTBE

• Owner proposing MNA; adjacent 
land owner litigating for active 
remediation
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EXAMPLE 3 - USE OF SCREENING VALUES FOR 
REMEDIATION PURPOSES

• Remediation of canal sediment 
via dredging (USA)

• Two meters of sediment 
containing TPH and oil & grease

• Cleanup levels were State LUST 
Program guidelines: 100 mg/kg 
TPH and 300 mg/kg O&G

• Quality assurance required 
visual confirmation at 100 foot 
(30 m) intervals

• Laboratory analysis every 2,000 
feet (670 m)
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EXAMPLE 4 - DEVELOPMENT OF SITE-SPECIFIC 
REMEDIATION GOALS FOR GROUNDWATER

• Brazil industrial site impacted by chlorinated solvents in shallow and 
deep groundwater

• PCE and breakdown products exceed intervention values

• No current groundwater ingestion or direct contact with soil or 
groundwater

• Site-specific risk assessment performed; showed unacceptable risks to
“site workers” and “construction workers”

• Potential site-specific cleanup levels calculated using risk assessment 
formulas with results 2 to 3 orders higher than agency intervention 
values

• Remediation planning underway – difficult to predict if risk-based 
targets can be achieved
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EXAMPLE 4 - DEVELOPMENT OF SITE-SPECIFIC 
REMEDIATION GOALS FOR GROUNDWATER

Groundwater

Risk/HI > Threshold in 
On-Site Groundwater? 1

Remedial Goals 2 

(Site Worker) 3
Remedial Goals 2 

(Construction Worker) 3
Concentration Range in 

Source Area 5

(mg/L) (mg/L) (mg/L)

Ammonia No --- --- ---

Arsenic No --- --- ---

Iron No --- --- ---

Manganese No --- --- ---

Chloroform Yes 18.7 18.4 9 to 24

Chloroethane No --- --- ---

Vinyl Chloride (adults) Yes 20.4 4.6 1.3 to 6.8

1,1-Dichloroethane No --- --- ---

1,1-Dichloroethene No --- --- ---

cis-1,2-Dichloroethene Yes --- 12.4 18 to 105

trans-1,2-Dichloroethene No --- --- ---

1,1,1-Trichloroethane No --- --- ---

Trichloroethene Yes 2.4 0.360 2.7 to 7.9

Tetrachloroethene Yes 30.8 4.4 10 to 85

 Compounds of Concern (COC)
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EXAMPLE 5 - USE OF SITE-SPECIFIC 
REMEDIATION GOALS FOR SOIL

• Brownfield redevelopment 
of Superfund site (USA)

• Plan for mixed commercial 
and residential use

• EPA provided risk-based 
“Decision Framework” for 
potential land uses

• Some soil contained Pb
and As above residential 
targets (commercial use 
allowed w/o remediation)
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EXAMPLE 5 - USE OF SITE-SPECIFIC 
REMEDIATION GOALS FOR SOIL

• Plan for affected soil 
removal from residential 
areas to commercial areas

• Cleanup complicated by 
historical (clean) fill over 
impacted soil

• Quality assurance during 
removal was key to 
successful remediation

• Remediation completed 
2006 – development in 
progress
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EXAMPLE 5 – EPA DECISION FRAMEWORK

PRGs (no cover soil): As 73 mg/kg and Pb 650 mg/kg
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EXAMPLE 5 – PLAN FOR SELECTIVE SOIL 
REMOVAL TO ENABLE REDEVELOPMENT
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EXAMPLE 5 – MAP OF AREAS REQUIRING SOIL 
REMOVAL BASED ON ARSENIC & LEAD
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EXAMPLE 5 – MAP AFTER REMEDIATION GOALS 
WERE ACHIEVED 
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