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Purpose

Overview of EPA Superfund Approach to 
Groundwater Protection
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Overview of EPA MOU with NRC

»Including role of groundwater protection in the 
MOU



1. EPA CERCLA Groundwater 
Protection Approach (Statute
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Protection Approach (Statute, 
Regulations, and Guidance)



EPA Addresses Site Cleanup Under 
Several Laws, Programs

Comprehensive Environmental Response, 
Compensation & Liability Act, CERCLA or 
“Superfund”

National Contingency Plan (NCP) is regulation
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National Contingency Plan (NCP) is regulation 
for CERCLA

National Priorities List (NPL) guides EPA on 
which sites need further attention



Groundwater Expectation -- CERCLA

CERCLA 121 (d)(2)(A): 

»... Such remedial action shall require a level or 
standard of control which at least attains 
Maximum Contaminant Level Goals
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Maximum Contaminant Level Goals
established under the Safe Drinking Water Act 
and water quality criteria established under 
section 304 or 303 of the Clean Water Act, 
where such goals or criteria are relevant and 
appropriate under the circumstances of the 
release or potential release. 



Groundwater Expectation -- NCP  

CFR 300.430(a)(1)(iii)(F):
“ …return usable groundwaters to their beneficial uses

wherever practicable, within a timeframe that is 
reasonable…”
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“ When restoration of groundwater to beneficial uses is not 
practicable, …prevent further migration of the plume, 
prevent exposure to the contaminated groundwater, and 
evaluate further risk reduction.”



Groundwater Principles Memorandum 
Restoration (June 26, 2009)

Groundwater restoration expectation

5 Principles of groundwater remediation

Summarizes existing policy:
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g y

»Whether action is warranted 

»Role of institutional controls (ICs) 

»Groundwater classification 

»Cleanup levels 

»Point of compliance 



Whether Action is Warranted

Action is generally warranted:

»Current or potential drinking water aquifers 
exceeds risk based standards (e.g., MCLs) or

»Poses an unacceptable risk (10 4 for

EPA Page-8

»Poses an unacceptable risk (10-4 for 
carcinogens) 

»Exceeds protective levels for other routes of 
exposure

—Vapor intrusion, or threat to sediment 
quality, surface water quality, wetlands or 
critical habitats



Groundwater Classification

EPA Guidelines/or Ground-Water Classification 
(Final Draft, December 1986), or 
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EPA endorsed Comprehensive State Ground 
Water Protection Program (CSGWPP) 

Land-use is not a basis for groundwater use 
classifications. 



Cleanup Level

Applicable or Relevant and Appropriate 
Requirements (ARARs) such as Federal or State 
MCLs or non-zero MCLGs or 
Risk-based levels if no ARARs or ARARs not 
sufficiently protective 
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su c e t y p otect e
»Generally use “tap water” scenario in EPA 

PRG calculator to determine risk based 
concentrations

Cleanup levels need to address drinking water 
exposure and other routes of exposure (e.g., for 
vapor intrusion; sediment; surface water; 
wetlands, as a source to other media). 



Common ARARs for Radionuclides 
in Groundwater

Federal MCLs (40 CFR Part 141 (SDWA))

» 5 pCi/l [0.185 Bq/l] of radium-226 and -228 combined

» 4 mrem/yr [0.04 mSv/yr] from beta particles and 
photon emitters to total body or any internal organ
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» 15 pCi/l [0.555 Bq/l] for gross alpha particle activity 
(excluding radon and uranium)

» 30 micrograms per liter of uranium

Uranium in groundwater (40 CFR Part 192 (UMTRCA))

» 30 pCi/l [1.11 Bq/l] of uranium-234 and -238 combined

State MCLs if more stringent than federal



Point of Compliance

Cleanup levels are to be achieved throughout the 
plume or, 
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Where there is a waste management area, at the 
edge of the waste management area 



Role of Institutional Controls (ICs)

Basis for Action -- ICs not considered

»"baseline assessment is essentially an 
evaluation of the no-action alternative.” (NCP) 

EPA Page-13

Remedy -- IC by itself generally should not 
substitute for active remediation  

—"Institutional controls will usually be used as 
supplementary protective measures during 
implementation of ground-water remedies” 
(NCP)



Guidance: Uranium in Groundwater

Use of Uranium Drinking Water Standards Under 40 CFR 
141 and 40 CFR 192 as Remediation Goals for 
Groundwater at CERCLA Sites (11/6/01) OSWER 
Directive 9283.1-14
Guidance on the use of MCL and UMTRCA uranium 
t d d ARAR f d t
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standards as ARARs for groundwater
When both standards are ARARs, must attain or waive 
both
1.  30 micrograms per liter of total uranium
2.  30 pCi/l [1.11 Bq/l] of uranium-234 and 238 combined

Use MCL ARAR point of compliance for UMTRCA 
Includes a list of radionuclides under 4 mrem/year beta 
and 15 pCi/l [0.555 Bq/l] alpha MCLs



Source Control Measures

Fence

L h t
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Source Material
(e.g. Landfill)

Leachate
Treatment

System

No Digging
Here

Groundwater Flow
Slurry Wall

Cap

Monitoring
Wells

Leachate

Leachate Collection

Monitoring
Well



What is a Restoration Remedy for 
Groundwater?

Use cleanup goals for the appropriate beneficial 
use – e.g., drinking water standards for drinking 
water aquifers

Practicable to restore all or part of the aquifer (to
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Practicable to restore all or part of the aquifer (to 
federal, state, & risk-based standards)

Restoration must have an endpoint with a 
reasonable timeframe

The remedy should show a decrease in the 
extent of the plume and a reduction in 
contaminant concentrations in the plume



Restoration of Ground Water

Source Material *
Ground

Surface Stream

* See Source Control 
Measures Slide

Cap

Treatment

POTW
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P&T for 
Plume 

Restoration

Groundwater Flow

Confining Layer

Plume

Water

Table

Aquifer

MNA for Plume 
Restoration

In-Situ
Treatment
for Plume 

Restoration



What Is Not a Restoration Remedy for 
Ground Water?

“The following shall not be deemed to 
constitute treatment or other measures to 
restore contaminated ground water:

» Source control maintenance measures
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» Source control maintenance measures

» Ground water measures initiated for the 
primary purpose of providing a drinking water 
supply, not for the purpose of restoring 
ground water.”  [NCP 300.435(f)(4)] 



Non-Restoration of Ground Water

Ground

Surface
MNA for 

Containment
Stream

Cap

P&T for 
Containment

POTW

Treatment

Slurry Wall

* See Source Control 
Measures Slide

Source Material *
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Groundwater Flow

Confining Layer

Water

Table

Aquifer

Plume



Remedy With Multiple Goals

Slurry
Wall

Cap P & T to Restore

P & T to Contain
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Source Material
(e.g. Landfill)

Groundwater  
Treatment

System

May be difficult to distinguish cost between restoration and non-restoration actions
Groundwater Flow

Plume



Remedies for Surface Water

In general, the same principals apply to both 
ground water and surface water remedies (e.g., 
source control, LTRA, sources of 
contamination, etc.).

H th h i l diff
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However, there are physical differences 
between ground water and surface water 
remedies (e.g., flow velocities).

Remedies to prevent migration of contaminants 
from sources or migration of contaminated 
ground water to a stream are containment, not 
restoration.



Ground Water vs. Surface Water Actions

Ground Water Action Source Control Actions 

Slurry Wall

Groundwater Flow 30 Ft/Yr
Stream Flow

3ft/sec

Stream
P&T

Groundwater Flow 30Ft/Yr

Slurry Wall

CapCap
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Landfill

Source 
Contaminant P

lu
m

e

Landfill

Source 
Contaminant

Stream

• No separate restoration actions for surface water

• Stream restored using natural flow, not MNA

Groundwater 
Treatment

System

MNA



2 MOU Between EPA and NRC
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2. MOU Between EPA and NRC



MOU Overview

MOU focuses on coordination between EPA 
CERCLA authority and NRC decommissioning or 
previously license- terminated sites

One section refers back to EPA’s existing
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»One section refers back to EPA’s existing 
policy under RCRA at NRC sites



MOU Overview (continued)

MOU provides consultation procedures for EPA 
and NRC

EPA reaffirms 1983 deferral policy
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EPA reaffirms 1983 deferral policy

»Expanded to now cover previously licensed, in 
addition to currently licensed sites



Consultation Triggers

NRC will contact EPA when:

1. Radionuclide MCLs will be exceeded in 
groundwater
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2. Residual soil levels will exceed 
concentrations in Table 1



Consultation Triggers (continued)

NRC will contact EPA when:

3. NRC contemplates future use of site will be 
restricted by conditions in license termination
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4. NRC contemplates use of alternative criteria 
for license termination (i.e., site-specific dose 
greater than 25 mrem/yr may be allowed)



MOU Table 1 (soil)

Soil concentrations based on:

»1 x 10-4 cancer risk

»UMTRCA as an ARAR (radium & thorium)
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( )

»Hazard Index of 1 (total uranium)

Residential and commercial/industrial 
land uses



Table 1 & MCLs

Table 1 and MCLs included since levels may be 
used by EPA as action levels at CERCLA sites
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MOU limited to NRC

MOU does not affect how CERCLA actions are 
conducted

»Table 1 does not establish cleanup levels
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»CERCLA cleanups should still consider 10-6

risk goal first (not 10-4)

Agreement States not included

»EPA would consider similar MOUs



Types of MOU Consultations

Three types of consultations envisioned by NRC

»Level 1 – Decommissioning or License 
Termination plan triggers MOU
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»Notification – Plan that triggers MOU was 
issued before MOU

»Level 2 – Post decommissioning or 
decontamination, MOU still triggered



Sites with MOU Consultations

Completed “Level 1 Consultations”

1. Rancho Seco, CA

2. ABB Incorporated, CT

3 Mallinckrodt Inc MO
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3. Mallinckrodt Inc., MO

4. NWI Breckenridge, MI

5. Cabot Performance Materials, PA



Sites with MOU Consultations, cont

Completed “Notifications”

1. Connecticut Yankee, Haddam Neck, CT

2. Kirtland Air Force Base, NM
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3. Kaiser Aluminum, OK

4. Kerr-McGee, Cimarron, OK

5. Saxton, PA

6. Nuclear Fuel Services, TN

7. Union Carbide, TN



Sites with MOU Consultations, cont

Completed “Level 2 Consultations”

1. Battelle Memorial Institute, OH

2. Kaiser Aluminum, OK
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3. Kerr-McGee, Cushing, OK

4. Cabot Performance Materials, PA



EPA advice in consultation letters

Several reoccurring themes in EPA’s MOU 
consultation letters:

1. NRC should consider selection institutional 
controls to ensure NRC’s assumptions about
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controls to ensure NRC’s assumptions about 
limited future exposure are correct

2. NRC should consider using more site-
specific data rather than default parameters 
when conducting dose assessment modeling



EPA advice in consultation letters, 
cont

3. NRC should consider a flexible approach 
concerning groundwater potential use 
determinations or timing of remediation

4 NRC should consider using supplemental
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4. NRC should consider using supplemental 
standards type of approach for radium and 
thorium sites with limited exposure



Non-CERCLA/non-MOU sites

Non-CERCLA Agreement states sites sometimes 
look at MOU as template for discussion with 
other state agencies or EPA
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Other Non-CERCLA sites may be evaluated using 
guidance EPA has on evaluating NRC sites when asked 
if cleanup is “protective”



Guidance: NRC Evaluations

Evaluation of Facilities Currently or Previously Licensed 
NRC sites under CERCLA (2/17/00) OSWER Directive 
9272.0-15P

Guidance on how to determine if an NRC cleanup meets 
CERCLA levels of protection
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p

Protectiveness evaluations of NRC decommissioning

» EPA determination made using site-specific information, 
not dose limits in NRC rule

Evaluating need for CERCLA response action – NPL listing 
and removal



For More Copies or Information

Guidance documents are on Superfund Radiation Webpage 
» http://www.epa.gov/superfund/health/contaminants/radiation/index.htm

EPA/NRC MOU Webpage
» http://www.epa.gov/superfund/health/conmedia/gwdocs/
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Superfund Groundwater Webpage
» http://www.epa.gov/superfund/health/conmedia/gwdocs/

For further information or questions, Stuart Walker
» Phone:  (703) 603-8748
» Fax:  (703) 603-9133
» Email:  Walker.Stuart@epa.gov
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