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COMMITMENT & INTEGRITY DRIVE RESULTS

Remedial Action Objectives

Presented by:

Nick Hastings

May-June 2019

RAOs Agenda

▪ Determining exposure pathways & cleanup goals

▪ Considering long-term liability & O&M cost issues

▪ Lessons learned
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How do you pick what’s appropriate?
Establishing Remedial Action Objectives (RAOs) by combining:

▪ Receptor Scenarios

▪ Future Use

..and setting RAOs by:

▪ Meeting Risk-based Standards/Goals and/or

▪ Protecting/Eliminating Receptor Scenarios

Risk Assessment & 
Risk-based Remedial Standards

▪ Receptor Scenario/Risk Assessment Basics
➢ Receptor Pathways

➢ Ecological RA

➢ Human Health RA

▪ Remedial Standard Frameworks/Examples:
➢ EPA Regional Screening Level Tables 

➢ New York

➢ Connecticut
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Receptor Pathways

Ecological Risk Assessment

Evaluates effects on plants and animals:

Potential Receptors

Exposure Routes
Conceptual Site Model
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I.   SCREENING LEVEL RISK ASSESSMENT

•SINGLE line of evidence: benchmarks 

• Uses soil, sediment or surface water sample 

data from the RI

• Uses Conservative Assumptions & Generic

• Screens out constituents; remaining ones need 

more study

Benchmarks from the Literature

SCREENING LEVEL ANALYSIS

Evaluate

DIRECT TOXICITY
By Benchmarks

WQC 

or

Benchmarks

Sediment

Benchmarks

Eco Soil 

Screening 

Levels
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II.   SITE-SPECIFIC (BASELINE)  RISK 
ASSESSMENT

•Are effects occurring at my site

•Uses site data in place of estimated values

•MULTIPLE lines of evidence; more expensive

•Much less conservative

•Use if remediation likely or costly

Human Health Risk Assessment

▪ Based on Potential 

Exposure Scenarios

▪ …and Calculating 

Exposures for those 

Scenarios…
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HH Risk Assessment –
Exposure Analysis

Toxicity Assessment

▪ Carcinogens and non-carcinogens

▪ For carcinogens:

▪ USEPA’s Integrated Risk Information System (IRIS):

www.epa.gov/iris/search_human.htm

http://www.epa.gov/iris/search_human.htm
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Tiered toxicological sources

Target Levels…depending on jurisdiction and 
risk scenario

▪ Carcinogens …generally:
➢ 10-6  for individual carcinogens 

➢ 10-5 for cumulative carcinogens

▪ Non-carcinogens …generally:
➢ Hazard Index of 0.1 to 1 individual constituents 

➢ Hazard Index of 1 to 10 cumulative non-carcinogens
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EPA Regional Screening Level Tables

https://www.epa.gov/risk/regional-screening-levels-rsls-generic-tables

EPA Regional Screening Level Tables

https://www.epa.gov/risk/regional-screening-levels-rsls-generic-tables

https://www.epa.gov/risk/regional-screening-levels-rsls-generic-tables
https://www.epa.gov/risk/regional-screening-levels-rsls-generic-tables
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EPA Regional Screening Level Tables

https://www.epa.gov/risk/regional-screening-levels-rsls-generic-tables

New York State

▪ NYSDEC Soil Standards
➢ Unrestricted

➢ Restricted

➢ Protection of Eco Resources

➢ Protection of Groundwater

▪ NYSDEC Water Quality Standards
➢ Surface Water

➢ Groundwater

▪ NYSDOH Guidance for Evaluating Soil Vapor Intrusion

https://www.epa.gov/risk/regional-screening-levels-rsls-generic-tables
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NYSDEC Soil Standards

Part 375 – Brownfield Soil Cleanup Criteria

https://www.dec.ny.gov/docs/remediation_hudson_pdf/part375.pdf

NYSDEC Soil Standards

Restricted Use requires 

Deed Restriction

https://www.dec.ny.gov/docs/remediation_hudson_pdf/part375.pdf


5/13/2019

11

NYSDEC Water Quality Standards

Technical & Operational Guidance Series 1.1.1. 

https://www.dec.ny.gov/chemical/23853.html

NYSDEC Water Quality Standards

Division of Water Technical and Operational Guidance Series (1.1.1) 

AMBIENT WATER QUALITY STANDARDS AND GUIDANCE VALUES AND GROUNDWATER EFFLUENT LIMITATIONS

https://www.dec.ny.gov/docs/water_pdf/togs111.pdf

https://www.dec.ny.gov/chemical/23853.html
https://www.dec.ny.gov/docs/water_pdf/togs111.pdf


5/13/2019

12

NYSDOH Guidance for Evaluating Soil Vapor 
Intrusion

https://www.health.ny.gov/environmental/investigations/soil_gas/svi_guidance/

NYSDOH Vapor Intrusion Matrices

https://health.ny.gov/environmental/indoors/vapor_intrusion/update.htm

https://www.health.ny.gov/environmental/investigations/soil_gas/svi_guidance/
https://health.ny.gov/environmental/indoors/vapor_intrusion/update.htm
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Connecticut
▪ Water Quality Standards 

➢ Surface Water

▪ Remediation Standard Regulations (RSRs)
➢ Soil

• Direct Exposure

• Protection of Groundwater

➢ Groundwater
• Groundwater Protection

• Surface Water Protection

➢ Soil Vapor/VI pathway
• Groundwater Volatilization

• Soil Vapor

CTDEEP Water Quality Standards (WQS)

▪ CT Water Quality Standards 

(WQS) for surface water quality 

criteria

▪ Groundwater remediation 

standards in the RSRs…

▪ …but RSRs for Surface Water 

Protection point back to WQS
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CTDEEP Water Quality Criteria

Sections 22a-133k-1 through -3 of the 
Regulations of Connecticut State Agencies
(“RCSA”)

Section 22a-133q-1 RCSA (ELURs)

First Promulgated Jan. 1, 1996

Update/Revisions Effective June 27, 2013

CT’s Deed Restriction 

enforceable by CTDEEP
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Polluted soil at a release area shall be remediated to a 
concentration that meets either:

Direct ExposureCriteria (DEC)
• dependent on land use (Residential vs Ind./Comm.)

&
PollutantMobility Criteria

• dependent on groundwater classification

(GA vs GB)

OR…

Soil Remediation (in English)
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Grass GrassPavement

Inaccessible

2ft
4ft4ft

Direct Exposure Criteria

Not to Scale

Pavement

Inaccessible 
Polluted Fill
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…or an Engineered Control (e.g. impervious cap)
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Major Components

Groundwater Protection Criteria (GWPC)

Surface water Protection Criteria (SWPC)

Volatilization Criteria (VolC)

Background

Applying the appropriate criteria 

Groundwater monitoring 

Technical Impracticability (TI)

Regulated by groundwater plume
GA versus GB:

Approximately 95 % of 

state classified as GA, 

GAA or GA Impaired

GB + GC

GA Impaired 

GA + GAA
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Development of GWPC

▪ GWPC generally apply only in GA/GAA Areas

▪ Risk based number protects people drinking

▪ groundwater (10-6 carcinogens; HI = 1)

▪ Basis – Federal MCL, State Action Level or risk-based

▪ calculated using RSR formula

▪ Adjusted upward based on detection limit 

Adjusted downward based on ceiling level

SWPC Located in Appendix D in RSRs

Groundwater plume which discharges to
a surface water body must be remediated
to surface water protection criteria

22a-133k-3(b)



5/13/2019

21

General Volatilization Criteria

Requirements
Groundwaterwithin 15 feet of the ground
surface (orwithin 15 feet beneath the
lowest level of a building) shall be
remediated to the residential volatilization 
criteria.  Proposed 30 ft….

Can use I/C Criteria with ELUR

Soil Vapor Criteria Also in RSRs 
(Residential and I/C)

22a-133k-3(c)(1)

GW f low direction

Not to Scale

UST

Basement Basement

MW1 MW2 MW3a+b

Risk from vapor intrusion only pertains when groundwater is polluted with
VOCs at the water table – Standard wells (with representative screens

bisecting the water table) are required to demonstrate compliance

MW4
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How do you pick what’s appropriate?
Establishing Remedial Action Objectives (RAOs) by combining:

▪ Receptor Scenarios

▪ Future Use

..and setting RAOs by:

▪ Meeting Risk-based Standards/Goals and/or

▪ Protecting/Eliminating Receptor Scenarios

…and  considering Long-term liability & O&M(&M) cost issues…
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Long-term liability & O&M(&M) cost issues

▪ “Passive”
➢ Institutional Controls (e.g. zoning, deed restrictions)

➢ Engineered Controls w/o maintenance (e.g. buildings, 
liners/passive venting, reactive permeable barriers)
• May still have monitoring/inspection costs going forward!

▪ “Active”
➢ Engineered Controls w/maintenance (e.g. caps, access 

limitations)

➢ O&M&M of long-term systems (e.g. pump & treat, AS/SVE, 
SSDS, …)

➢ MNA/Long-term monitoring costs

Lessons Learned

▪ Ensure up front that future use is acceptable

▪ Having specific future site configuration and integrating 

remedial goals/approach can save a lot of time & $$

▪ Start Institutional Controls process early in parallel with 

RAO and remedial technology selection
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Questions/Discussion

Contact Information:

Nick Hastings:  

(203) 699-6154

nhastings@woodardcurran.com


