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RCRA Corrective Action 
Workshop on Results-Based 

Project Management 
Tools for Accelerating Schedules, Improving 
Efficiency, and Focusing Implementation on 

Protective Results

Offered by the Corrective Action Programs Branch, 
Office of Solid Waste

Denver, Colorado
February 8-11, 2000

This document is part of the training materials for the RCRA Corrective Action Workshop on 
Results-Based Project Management.  It contains summaries of EPA statutory authorities, 
regulations, and guidance materials.  This document does not substitute for any of these authorities 
or materials.  In addition, this document is not an EPA regulation and therefore cannot impose 
legally binding requirements on EPA, States, or the regulated community.  EPA may change this 
document in the future, as appropriate.

(All material in the Handbook has been printed on recycled paper)
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INTRODUCTION
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Objectives of Introduction Module 

Participants will:
• Understand overall objectives for the 

workshop 
• Understand keys to success, ground rules 

and logistics

• Get to know other participants and 
instructors 

• Be familiar with layout/content of workshop 
materials

3
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Objectives of Introduction Module 
(Cont.) 

• Hear opening remarks on why this 
workshop is important

• Learn about Post-workshop activities and 
support

• Gain insight in other modules via 
true/false exercises

4
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Overall Objectives of Workshop 

Primary Objective:

• Share tools and approaches to improve the 
rate in which we achieve Interim and Final 
Remedies results

Sub-objectives:

• Enhance communication

• Manage risks as well as uncertainties

• Capitalize on administrative flexibility
5

Notes:

Also, note that the objectives and problems that were identified on the
preregistration forms are posted on the wall as well as being supplied at the end of 
this Module.  Instructors will be trying to address as many of these participant-
identified objectives and problems as possible during the workshop; however, 
participants are encouraged to take advantage of breaks, lunches, and the evening 
social to discuss specific issues with instructors.  
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Due to Time Constraints, this 
Workshop Does NOT:

• Provide detailed background on the 
RCRA Corrective Action Program

• Convey an itemized list of all of the 
components of workplans and reports

• Provide detailed instructions on how to 
conduct an investigation or review data

• Teach participants to use any one 
particular process for implementing 
Corrective Action

6

Notes:
History of RCRA Corrective Action fact sheet provides background to Corrective 
Action; was sent to preregistrants in advance of the workshop and is included in the 
workshop Toolbook.

Extensive reference lists will provide participants with the means to access 
additional training, guidance, and other resources that can help with the 
implementation of RCRA Corrective Action.  To the extent possible, the developers 
of the workshop have attempted to include instructions on where and how to obtain 
these resources whenever a resource is identified.  
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to Success = Interaction!  

Participants
Participants

Instructors

7

Notes:

While the instructors have considerable expertise, they clearly do not have all 
solutions to every Corrective Action-related problem.  However, the workshop has 
been designed to take advantage of the wealth of experience of the instructors and 
the participants collectively to help develop solutions to the problems faced by the 
program.  Facilitation will be used to promote interaction, which often will include 
having participants attempt to answer questions posed by other participants.

Workshop Groundrules:
• Respect each other’s time and opinions;
• Try to avoid side conversations (except of course during breaks,

where it is encouraged!);
• Participate in discussions;
• Be open to new ideas and approaches;
• Please be on time coming back from breaks so you don’t miss key

instructions or information;  and
• Please!  Please!  Please!  Complete your evaluation forms and turn

them in so we can continue to make improvements in the workshop.    
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Participant Introductions and 
Experience Exercise

• Participant introductions and experience 
exercise
– One word description of yourself outside of work 
– Add up total Corrective Action experience and 

divide by # of individuals at table (prizes!)
– Capture answers on notes page

8

Notes:
Names and a one-word description of individuals at table:

Total table experience _______/ # of individuals at table =________

Prizes given for most and least experienced table because the experienced 
individuals bring with them ideas as to what has worked and what hasn’t 
worked in the past, and the less experienced individuals look at issues without 
being influenced by the past.  
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Instructor Introductions and 
Overview of Workshop

Introduction CA Results, Quick-Reference Tables, 
Overview of Environmental Indicators

Conceptual Site Model

Managing Risks and Uncertainties

Open-Window Communication

Environmental Indicators

Dynamic Workplans
Field Analytics

Managing 
Remediation Wastes Administrative Approaches

Final Remedy Selection -
“Almost there!”Remedy Completion

Recent Developments in Innovative 
Treatment Technologies

Wrap-up and Follow-up Activities9 Panel Discussion

Institutional
Controls for Final 

Remedies
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Layout and Content of 
Workshop Materials 

• Workshop “Handbook” 
guides you through 
slides and exercises

• Workshop CD contains 
Toolbook and 
Remediation Waste 
Reference Handbook

10

Notes:
Handbook:
• Agenda
• Table of Contents
• Instructor Biographies
• Workshop modules organization:

- Module evaluation forms
- Workshop slides and student notes 
- Useful Tools
- List of references with instructions on obtaining them

CD:
• Tools Handbook - Resources/tools related to the module (e.g.,  guidance, fact 

sheets, form letters)

• Managing Remedial Waste under RCRA Reference Handbook - Resources/tools 
related to the Managing Remedial Waste module (e.g., guidance, Federal 
Registers)
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• Needed followup to guidance in 1996 
Advance Notice of Proposed Rulemaking

• Workshop is major component of RCRA 
Cleanup Reforms 

• Reforms emphasize:

“FASTER, FOCUSED,  
MORE FLEXIBLE 

CLEANUPS”

Why this Workshop is Important!

11

Notes:
A focus on results, rather than process, is a fundamental message of the May 1, 1996 Advance 
Notice of Proposed Rulemaking (ANPR) for the RCRA Corrective Action Program.  The ANPR 
was issued for several purposes:  it introduced a strategy for improving the Corrective Action 
Program (i.e., Subpart S Initiative), it requested information to assist in identifying and 
developing program improvements, and it provided a status report on the program and the latest 
Agency guidance for program implementation.  A January 17, 1997 memorandum from EPA 
stated the expectation that the ANPR (in particular Section III) will be used as guidance for 
implementing the RCRA Corrective Action Program.  A full copy of the ANPR and the January 
17, 1997 is provided in the Corrective Action Workshop Toolbook.

Goals of the RCRA cleanup reforms include:

• Providing new results-oriented guidance with clear objectives
• Fostering maximum use of program flexibility and practical approaches through 

training, outreach, and new uses of enforcement tools
• Enhancing community involvement including greater public access to information on 

cleanup progress  

Reforms Fact Sheet follows this page. 
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Why Else is This Workshop  
Important?

• Emphasizes tools/approaches to 
improve rate of interim and final 
remedies

• Primary focus on Environmental 
Indicators

GPRA

12

Notes:
Enacted in 1993, the Government Performance and Results Act (GPRA), or the “Results Act” places new management 
expectations and requirements on Federal Agencies by creating a framework for more effective planning, budgeting, and 
programmatic and fiscal accountability for Federal Programs.  The intent of GPRA is to improve public confidence in 
Federal Agency performance by holding agencies accountable for achieving program results.  References:  “EPA 
Implementation of Government Performance and Results Act (GPRA),” U.S. EPA: (Available to download from the 
Internet:  http://www.epa.gov/oigearth/gprasum.htm and http://www.epa.gov/ooaujeag/notebook/gpranew.htm)

EPA has identified the two environmental indicators as the means by which we will be tracking the Program’s results in 
accordance with GPRA.  

Reuse and revitalization of previously contaminated land is a high priority for EPA and is the primary goal of the 
Agency’s Brownfields Initiative.  RCRA plays an important role in many brownfields redevelopment projects and 
provides a fundamentally sound approach to the proper management of remediation waste to help prevent the brownfields 
of tomorrow.  To the extent that we can make the redevelopment of these idle or underutilized urban properties attractive 
to developers, we discourage wasteful suburban sprawl.  To that end, the EPA is exploring opportunities and 
implementing many innovative cleanup and redevelopment solutions while maintaining standards protective of human 
health and the environment.   The principles, approaches, and tools addressed in this workshop are aimed at improving 
the pace of cleanups in general, which ultimately improves the pace at which previously contaminated land can be reused 
for beneficial purposes. 
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What are These Environmental 
Indicators? 

• Environmental Indicators (EIs):

1. Current human exposures under control

2. Migration of contaminated groundwater 
under control 

• Site-wide determinations

• New guidance available 2/5/99

13

Notes:
Environmental Indicators (EIs) are measures being used by the RCRA Corrective Action 
program to go beyond programmatic activity measures (e.g., reports received and approved) to 
track changes in the quality of the environment.  The two EIs developed to date indicate the 
quality of the environment in relation to current human exposures to contamination and the 
migration of contaminated groundwater. 

"Current Human Exposures Under Control" EI:
A positive "Current Human Exposures Under Control" EI determination  ("YE" status code) 
indicates that there are no "unacceptable" human exposures to "contamination" (i.e., 
contaminants in concentrations in excess of appropriate risk-based levels) that can be 
reasonably expected under current land- and groundwater-use conditions (for all 
"contamination" subject to RCRA Corrective Action at or from the identified facility, i.e., site-
wide).

"Migration of Contaminated Groundwater Under Control" EI:
A positive "Migration of Contaminated Groundwater Under Control" EI determination ("YE" 
status code) indicates that the migration of "contaminated" groundwater has stabilized, and 
that monitoring will be conducted to confirm that contaminated groundwater remains within 
the original "area of contaminated groundwater" (for all groundwater "contamination" subject 
to RCRA Corrective Action at or from the identified facility, i.e., site-wide).
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More on Environmental Indicators 

• Make sense environmentally
• Achievable
• Opportunity to improve public confidence
• Accepted by Environmental 

Commissioners of States (ECOS)
• Acknowledged by industry groups as 

appropriate and reasonable measures of 
progress

14

Notes:

The importance of EIs, using the new EI guidance (to be discussed tomorrow in the EI 
module), and of achieving the GPRA goals was presented in a February 11, 1999 memo to 
EPA’s Regional Administrators from Timothy Fields, Acting Assistant Administrator of the 
Office Of Solid Waste and Emergency Response.  Included in that memo was the statement, 
“Achievement of the 2005 GPRA Corrective Action goals is my highest priority for the 
National RCRA Program. With this memorandum I am seeking a commitment from each 
Region to fulfill its share of our important goals for significantly reducing human exposure 
and controlling groundwater releases at RCRA facilities.”  This memo is included in the 
Workshop Toolbook.  
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By 2005, 

• 95% of the RCRA Cleanup Baseline will 
have to achieve the human exposure EI, 
and 

• 70% of the RCRA Cleanup Baseline will 
have to achieve the groundwater EI

So What are the Specific GPRA EI 
Goals and Why Should you Care?

15

Notes:
The percentages are based on a baseline established in 1999 of approximately 1,712 
facilities nationwide.  These 1,712 facilities comprise roughly 1,500 high-priority 
facilities based on National Corrective Action Prioritization System (NCAPS) 
ranking plus approximately 200 other Regional and State priorities (e.g., 
brownfields sites).

GPRA is intended to be used for budget allocations based on the results achieved.  
Full impact of GPRA results is yet to be determined Government-wide
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How Much Work is Ahead of Us To 
Meet Our GPRA Commitments?

• 1,712 facilities in our GPRA baseline

• EPA Region 8 has approximately 53 of these 
facilities

• Current status is available in “State of RCRA 
Report” included in back of this module

16

Notes:

A list of this Region’s RCRA Cleanup Baseline facilities is also included at the end of this module.  
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Are EIs all We Have to 
Accomplish?

NO!

• EIs are important interim milestones 
en route to completing FINAL 
Corrective Action obligations

17
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Results-Based Project Management
Many Paths to Achieve Interim and Final Results, 

and Many Tools to Meet Challenges!

INTERIM 
MEASURES 

Environmental 
Indicators

FINAL REMEDIES
Performance Standards,

Expectations

Corrective Action Results Mountain

18

Notes:
As discussed previously, more detail will be provided on Environmental Indicators 
and Final Remedies in subsequent modules. 

A results-based approach is focused on getting to interim measure and final remedy 
goals as quickly and efficiently as possible.  This focus allows for, and even 
encourages, innovation to find the best route on a site-specific basis to achieve those 
goals.  From EPA’s perspective, there is no one “right” path to get to the goals!   
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What are the Basic Concepts of 
Results-Based Project Management?

• Maintaining focus and communication 
on achieving desired results, not 
administering a process!

• Identifying key decisions that need to be 
made to maintain focus on results

• Collecting only information needed to 
support those key decisions

19
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Results-Based Project Management
(Cont.)

• Recognizing uncertainties are inherent, 
but can be managed

• Maximizing flexibility by using available 
tools to overcome impediments

20
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What are Some of the Major Impediments 
This Workshop Can Help Us Overcome?

• Technical disagreements 
between EPA, States, and 
companies

• Excessive report and review 
requirements

• Reluctance of companies to 
perform cleanups

• RCRA requirements applied 
to remediation wastes

• Resource constraints
• Others?

21

Notes:  
These impediments were recently identified in the following two reports from the 
General Accounting Office: 

This workshop was specifically designed to help overcome many of these 
impediments.  For example, “Open Window Communication” and the “Conceptual 
Site Model” were designed to help overcome impediments associated with frequent 
disagreements and excessive reporting.  Tools to overcome impediments associated 
with RCRA requirements applied to remediation wastes are addressed in 
“Managing Remediation Wastes.” 

• “Progress Under Corrective Action Is Limited, But New Initiatives 
May Accelerate Cleanups,” GAO/RCED-98-3, October 1997; and 

• “Remediation Waste Requirements Can Increase the Time and Cost 
of Cleanups,” GAO/RCED-98-4, October 1997
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What to Expect After This 
Workshop

• Establishing network of key personnel 
from each State and Region

• Let’s talk
– Conference calls 
– Meet at national meeting
– Additional training/support

22

Notes:
An important feature of the RCRA Corrective Action Workshop is the emphasis 
that we (EPA Headquarters) will be placing on supporting the Regions and States in 
addressing implementation questions and challenges subsequent to the workshops.  
We will be making course instructors available to address critical or common 
questions and challenges that arise subsequent to the workshops. Since our 
resources are limited, we want to provide this support in a way that provides 
maximum value to the Regions and States.  To accomplish this, we will need a key 
person from each State and Region who is interested in playing a pivotal role in this 
implementation effort.

Support from the Instructors:
After each workshop we will hold a series of conference calls, one each month, to 
address specific major questions and issues on the application of particular tools and 
approaches presented at the workshop.  To the extent possible, questions and issues 
should be identified at least 2 weeks in advance of the call so we can make sure to 
have the right individuals on the call to address those issues. Additional 
support/training for key State and Regional personnel will be provided as general 
needs are identified.  



24

What Else Can You Expect After 
This Workshop?

• Expanded Internet site available at:
– http://www.epa.gov/correctiveaction/

#workshop
• Modified workshop based on feedback
• Modules will be adapted to Interactive 

Internet

24
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RCRA Corrective Action Brain 
Teasers

• Work in small groups to 
discuss and answer 
true/false statements 
regarding RCRA 
Corrective Action

• Correct answers will be 
provided in identified 
modules

25

.  
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Corrective Action Principles and 
Quick Reference Tables

This document is part of the training materials for the RCRA Corrective Action Workshop on 
Results-Based Project Management.  It contains summaries of EPA statutory authorities, regulations, 
and guidance materials.  This document does not substitute for any of these authorities or materials.  
In addition, this document is not an EPA regulation and therefore cannot impose legally binding 
requirements on EPA, States, or the regulated community.  EPA may change this document in the 
future, as appropriate.
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Objectives

Participants will:

• Be able to describe the guiding principles for 
RCRA Corrective Action 

• Be able use Interim and Final Corrective 
Action Quick Reference Tables to identify 
relevant results-oriented policies and 
guidance

Notes:

A fact sheet of the History of RCRA Corrective Action was distributed to pre-
registrants and is available behind the Introduction tab of the Workshop Toolbook.
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RCRA Corrective Action 
Operating Principles

• Taken from the May 1, 1996 Corrective 
Action Advance Notice of Proposed 
Rulemaking (ANPR)

• ANPR and this Workshop represent 
Agency’s most current guidance

• Operating principles reflect a formal 
shift from process-driven toward results-
driven implementation

Notes:
These operating principles are taken from 61 FR 19441 of the May 1, 1996 
Advance Notice of Proposed Rulemaking (ANPR) for the RCRA Corrective Action 
program.  The May 1, 1996 ANPR:  1) introduced a strategy for improving the 
Corrective Action Program (i.e., Subpart S Initiative);  2) it requested information 
to assist in identifying and developing program improvements; and  3) provided a 
status report on the program and the latest Agency guidance for program 
implementation. Since issuing the ANPR, the Agency has made a decision not to 
finalize comprehensive Corrective Action Regulations.  In the absence of such 
regulations, EPA will rely on guidance, policy directives, and related regulations, 
including a January 17, 1997 memorandum from EPA that stated the expectation 
that the ANPR will be used as guidance (especially Section III) for implementing 
the RCRA Corrective Action Program. Full copy of the ANPR, as well as the 
January 17 memo is provided in the workshop Toolbook.

The principals espoused in the ANPR reflect a formal shift in EPA’s philosophy 
regarding Corrective Action implementation from a process-driven program to a 
results-based program.   Collectively, these principles provide a foundation that 
supports innovation towards protective, quicker, and more efficient Corrective 
Action implementation.  Program implementers are encouraged to evaluate 
innovative approaches based on their consistency with these principles as opposed 
to basing the evaluation solely on consistency with any one particular process.
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RCRA Corrective Action 
Operating Principles (Cont.)

• Corrective Action decisions should be 
based on risk

• Program implementation should focus 
on results

• Interim actions and stabilization should 
be used to reduce risks and prevent 
exposures

• Activities at Corrective Action facilities 
should be phased

Notes:
Corrective Action based on risk takes into account both current risks as well as risks 
that would be associated with reasonably expected future land and water resource 
use(s).  Therefore, the absence of current risks does not eliminate the need to 
investigate and remediate contamination, as necessary, to prevent unacceptable 
future risks.  A critical component of risk evaluation and risk management is the 
fact that uncertainties associated with environmental investigation and remediation 
are inherent.   Basing Corrective Action on risk recognizes the need to strive for the 
appropriate balance between reducing uncertainties via data collection and 
managing uncertainties via remedial action and contingencies.  

Corrective Action focuses on results and benefits from early identification of  the 
“problem,” the appropriate results that should be achieved, and the responses that 
are likely to achieve those results.

Taking interim and/or final actions to control unacceptable exposures to humans 
and further migration of contaminated groundwater represents the highest priority 
for the RCRA Corrective Action Program.
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Operating Principles (Cont.)

• Program implementation should provide 
for meaningful inclusion of all 
stakeholders

• Corrective Action obligations should be 
addressed using the most appropriate 
tool for any given facility

• States will be the primary implementers 
of the Corrective Action program

Notes:
Effective communication  between all interested stakeholders, early and throughout 
Corrective Action, is essential to identify concerns, focus resources, and 
avoid/minimize conflicts.

EPA recognizes that there are a variety of tools (e.g., permits, orders, voluntary 
agreements) to implement Corrective Action that may be acceptable provided that 
the appropriate results are achieved.

EPA recognizes that some States have their own approaches to implementing 
RCRA Corrective Action, which may differ between States and EPA Regions.  This 
workshop was developed around key principles, approaches, and tools that have 
national application.  Different approaches between States and EPA Regions should 
be accepted provided they are capable of achieving the desired results.  The 
“Administration Approaches” module of this workshop is devoted to Region- and 
State-specific approaches and issues associated with improving the pace and quality 
of RCRA Corrective Action.
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Corrective Action Quick 
Reference Tables

• Condense key results and supporting 
topics for interim (Table 1) and final 
(Table 2) Corrective Action remedies

• Serve as a tool to identify results-
oriented policies and guidance

• Include:
– topic, brief description, workshop mod(s) topic is 

addressed, and note(s) for detailed supporting 
narrative

Notes:
Tables and supporting narrative are provided behind the exercise on the next page, 
and are also on the CD in the Toolbox section. 

Supporting narrative has been taken from May 1, 1996 ANPR, and other relevant 
guidance.  As with all the materials in this workshop, the narrative supporting these 
tables should not be construed as regulations; however, they are appropriate to use 
to help guide program implementation.  

Tables can be used to:

•Help identify and communicate the goals to focus resources

•Quickly identify actual/potential problems

•Help prioritize actions to address problems

•Focus decision-making on information needed to support actions

•Help identify likely areas of disagreement
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RCRA Corrective Action 
Environmental Indicators

Notes:

There are many different Environmental Indicators (EIs) being used in different 
States and for different cleanup programs.  This module addresses the two EIs being 
used in the RCRA Corrective Action program.

This document is part of the training materials for the RCRA Corrective Action Workshop on 
Results-Based Project Management.  It contains summaries of EPA statutory authorities, regulations, 
and guidance materials.  This document does not substitute for any of these authorities or materials.  
In addition, this document is not an EPA regulation and therefore cannot impose legally binding 
requirements on EPA, States, or the regulated community.  EPA may change this document in the 
future, as appropriate.
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Objectives

Participants will:

Part I

• Understand the background/history and role 
of Environmental Indicators (EIs) in the RCRA 
Corrective Action Program

• Become familiar with the new EI guidance* 
via discussions, scenarios, and regional 
experiences

Notes:

* “EI Guidance” is the forms/checklist of 2/5/99 in binder and CD.  It contains:
- Cover memo
- Flowcharts
- Forms

A “User’s Guide” is being developed to assist users in completing these   “forms.”
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Objectives continued…

Participants will:

Part II

• Use the new EI guidance on real-world case 
study



4

4

Background and History
of RCRA CA EIs  

• Conceptualized 1993 (Fagan/Price) (Pre-GPRA)

• As an escape from “the process”

• Focus 1 - most important species (humans)

• Focus 2 - most mobile medium (groundwater)

• Guidance in memoranda and RCRIS 1994 and 
1995 (Parker)

• Limited evaluation and documentation criteria
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• EIs measure the effectiveness of stabilization 
actions

• Stabilization/EIs is our first priority with limited 
resources 

• Stabilize worst sites prior to final cleanups at 
fewer sites

• De-emphasize the corrective action process 
and emphasize the results (i.e., changes in 
the quality of the environment)

Background of RCRA CA EIs 
(Cont.)  

Notes:
Some elements of the Program’s stabilization objectives (e.g., source control) may 
not be included in EIs, however the EIs are effective statements for important 
elements of stabilization. 

Stabilization/EIs for the “worst sites first” is the best way to maximize the 
protection of human health and the environment given our resource limitations.   
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1997: EIs are the Metrics for GPRA 

Our GPRA sub-objective is:

• Controlling current human exposure at 
95% of high priority (GPRA baseline) 
sites by 2005; and

• Controlling migration of contaminated 
ground  water at 70% of “high priority” 
(GPRA baseline) sites by 2005

Notes:

Meeting these goals is the highest near-term priority for the National RCRA 
program.

EPA recognizes that these are significant “stretch” goals for the program.

The EIs do not change the EPA’s long-term goals for CA sites of groundwater 
restoration and source remediation.

Annual goals have been created to help ensure that we are on track to meet the 2005 
goals.  

Our progress to date is looking good (very near or surpassing our annual goals).  (Of 
course we have been working at these sites for up to 15 years.)

Is there a wall out there (informational, budgetary, physical limitations) ?

Only the crystal ball knows.  

The truth is we’ll see.  (Nobody can fault us for doing our best.)  
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EIs Became the Primary Near-Term 
Goals for RCRA Corrective Action

Environmental Indicators needed to:

• Reflect our overall program priorities 
– Protect humans & prevent spread of contamination

• Be implementable and meaningful

• Be as simple as possible, yet usable & defensible

• Allow for facility-specific conditions

• Communicate our results to public & Congress

Notes:

The EIs began very simply (as simple as possible) and yet, to be able to meet other 
needs, they became somewhat more (but hopefully not too) complicated.

To be communicable (and useful) to people at all levels of technical understanding, 
the EIs needed to result in a very limited list of answers (Yes, No, and Insufficient 
information to know).

This required that we neatly (and defensibly) sort all kinds of site-specific 
conditions into these three boxes (as we all know RCRA sites are nearly infinitely 
variable).  

While simpler appears better, it can be more difficult to implement and to be
implementable, we had to sharpen the points that divide sites into one or the other 
of the boxes clearly.  
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Updated EI Guidance 
February 5, 1999

• Compilation guidance

• Replaces existing guidance (1994 and 1995)

• Available and appropriate for use now!

• “Interim-Final”

• EI guidance consists of two forms with series 
of questions

• Questions identify minimum documentation 
criteria for EI determinations

Notes:
The updated guidance is identified as “Interim-Final.”  This label reflects that the 
guidance is unlikely to change unless a simpler or more efficient way of performing 
the task can be found.  
The questions in the EI forms were designed to be as few and simple as possible 
with the goal of helping individual project managers to evaluate EIs at their 
facilities. 

“This guidance has been developed with the cooperation and input of 
representatives from all ten EPA Regions and at least one State from each Region.  
The guidance is in the form of questions to be answered in making an EI 
determination.  The questions and answer options express the minimum criteria for 
EI determinations and are not to be modified for Regional, State or site-specific 
conditions.  The ‘Rationale’ portion of the forms can be filled in to explain unique 
situations to any length necessary.  While the signed hard-copies of these forms 
should reside in the facility's administrative files, these forms should also be kept in 
electronic format that can be posted on an ‘EI database’ web site to be developed by 
the Office of Solid Waste in the near future.  The ‘EI database’ will help 
communicate successes and provide examples for overcoming barriers to progress.”  
(from 2/5/99 cover memo from Elizabeth Cotsworth to RCRA Senior Policy 
Managers) 
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Objectives of 1999 EI Guidance

• Help ensure:
– Appropriate factors are considered when 

evaluating and making EI determinations
– EI determinations are defensible to a 

reasonable person
– Consistency (across States and Region), 

and

• Help individual case managers decide when 
determinations are complete and adequately 
documented

Notes:

EIs are a means for documenting and summarizing professional judgments.

The guidance helps ensure consistency and equivalency of determinations by 
identifying a consistent list of factors that should be considered in making a site-
specific professional judgment.

Recommended minimum documentation criteria help case managers decide when 
determinations are complete and adequately documented in order to survive internal 
and external audits, public scrutiny, and facility’s questions.

EI determinations are likely to undergo public scrutiny because the general intent is 
to make this information available to the public. In addition, short cuts in 
determinations once made and documented are always subject to being picked up 
and highlighted.
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EI Guidance has Three Levels

1) Cover memorandum

2) Flowchart (unofficial summary)

3) Guidance Forms

a)  Basic questions 

b)  Criteria confirming (and documenting) 
responses (Checkmarks text)

• Will become more clear next segment of 
module where we discuss the guidance in 
detail and use the guidance for the Case 
Study

Notes:  

Questions are answered with “YE,” “NO,” or “IN” (Insufficient information) with  
space for narrative description of the rationale and references for the given answers.  
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Background: General EI Definition

• Designed to track state of environmental 
quality

• Designed to be achievable (within GPRA 
schedule)

• Designed to be meaningful to the public

• EIs are site-wide determinations

Notes:

This following definition is provided on page 1 of each evaluation form.  

Environmental Indicators are measures being used by the RCRA Corrective Action 
Program to go beyond programmatic activity measures (e.g., reports 
received/approved, etc.) to track changes in the quality of the environment.  The 
two EIs developed to date indicate the quality of the environment in relation to 
current human exposures to contamination and the migration of contaminated 
ground water.  An EI for non-human (ecological) receptors is intended to be 
developed in the future.

EIs are site-wide determinations.  This means that while a particular unit or area-of-
concern may not represent an unacceptable threat to humans or to groundwater, the 
facility would not achieve the EIs until all aspects of the facility subject to RCRA 
Corrective Action were considered in the determination.     

Site-wide criterion applies even if another program (e.g., voluntary, unauthorized 
State, UST, or CERCLA) is working on part of the facility.
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Definition of Human Exposures EI

Key components:

• New title with “Current” and “Under Control”

• “Current” conditions (i.e., known/expected at 
the time of the determination)

• A positive (“YE”= under control) determination 
means ongoing exposures are acceptable

• Should reflect all contaminants of concern 
present above risk-based levels of concern

• Site-wide

Notes:

Current Human Exposure Under Control EI is represented by RCRIS code CA725 
(RCRIS stands for the RCRA Information System database).  

This following definition is provided on page 1 of each evaluation form:

Definition of “Current Human Exposures Under Control” EI

A positive “Current Human Exposure Under Control” EI determination (“YE”  
RCRIS Status code) indicates that there are no “unacceptable” human exposures to 
“contamination” (i.e., contaminants in concentrations in excess of appropriate risk-
based levels) that can be reasonably expected under current land- and groundwater-
use conditions (for all “contamination” subject to RCRA Corrective Action at or 
from the identified facility (i.e., site-wide)).

The previous (1994) title (“Human Exposures Controlled”) did not clearly identify 
that the determination applied to current conditions only, and also implied to many 
readers that physical remedial actions were taken, when remedial actions (other than 
investigation and evaluation) may not have been necessary in all cases to ensure 
that human exposures were under control.
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Migration of Contaminated 
Groundwater Under Control EI

Key components:

• This EI is strictly resource protection-based 
(not risk-based)*

• It reflects EPA’s long-standing policies of 
groundwater protection

• Determinations are based on existing plume 
boundary (not property boundary or projected 
exposure point)  

• Site-wide

Notes:

* Risk frequently enters into the Contaminated Groundwater EI (RCRIS Code 
CA750) indirectly through the selection of the appropriate standard (“level”) for 
identifying the extent of contamination (e.g., a drinking water standard).   However, 
the EI is primarily related to the protection (prevention of further contamination) of 
the resource.  
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Background:  Relationship of 
RCRA CA EI to Final Remedies

• Final Remedies remain the long-term 
Corrective Action objective

• Human Exposure EI (CA725) pertains ONLY to 
current land and water uses

• Groundwater EI (CA750) pertains ONLY to 
physical migration of contaminated 
groundwater (and acceptability of current 
impacts to surface water)

Notes:  (from Page 1 of each of the Human and Groundwater EI guidances)

While Final Remedies remain the long-term objective of the RCRA Corrective 
Action program, the EIs are near-term objectives, which are currently being used as 
Program measures for the Government Performance and Results Act of 1993 
(GPRA). 

The "Current Human Exposures Under Control" EI is for reasonably expected 
human exposures under current land- and groundwater-use conditions ONLY, and 
does not consider potential future land- or groundwater-use conditions or ecological 
receptors.   The RCRA Corrective Action program's overall mission to protect 
human health and the environment requires that Final Remedies address these issues 
(i.e., potential future human exposure scenarios, future land and groundwater uses, 
and ecological receptors).     

The "Migration of Contaminated Groundwater Under Control" EI pertains ONLY to 
the physical migration (i.e., further spread) of contaminated ground water and 
contaminants within groundwater (e.g., non-aqueous phase liquids or NAPLs).  
Achieving this EI does not substitute for achieving other stabilization or Final 
Remedy requirements and expectations associated with sources of contamination 
and the need to restore, wherever practicable, contaminated groundwater to be 
suitable for its designated current and future uses.
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EIs = Min. Documentation and 
Max. Effectiveness

• Document only as much as necessary 
– Minimal restatement and maximum referencing

• More importantly, EIs are new FOCUSED way 
of looking at Corrective Action facilities

• EIs represent OPPORTUNITY to focus on key 
“problems” and “results” which are achievable 
in near term!

• Recent findings:  EIs = faster results

Notes:
References (as specific as possible, e.g., pages, section, chapter, volume) to in-depth 
reports or submittals are adequate documentation, although brief summary 
descriptions are very helpful.  
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How do Corrective Action EIs Relate 
to ASTSWMO and ECOS Measures?

• ASTSWMO’s Remediation Task Force Report 
on EI is consistent with our EIs (although they 
are termed “Remediation Outcomes”)

• ECOS has identified the RCRA CA EIs as 
Core Performance Measures (since 1998)

• EPA grant for ECOS EI recently resulted in 3 
EI

1) = Human Exposures = EPA’s
2) = Groundwater = EPA’s
3) = Area cleaned up (Tim Feilds memo)
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• Assessing risks due to contamination is both 
complex and has potentially volatile results

• Cookbook approaches fail (thinking required) 

• EIs are a means of documenting professional 
judgment

• Assessing risks commonly raises more 
questions than it answers (not a failure)

• Important to know what decisions can be 
made by project manager and when to 
consult with trained risk expert

EIs Are Not a Cookbook!
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Will an EI Evaluation Warrant 
Additional Investigation?

• No! (but timing of data collection may change)

• Intent of EIs is to summarize an understanding 
of the site using data that would have to be 
collected as a normal part of Corrective Action 

• Data necessary for EI determinations are a 
subset of data necessary for RFI-CMI (since 
data for future use scenarios and standards 
are not typically necessary)
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Who Makes EI Determinations?

• Overseeing regulators (lead State or Region) 
(including individuals most familiar with facility)

• It is acceptable and appropriate for 
owner/operator to assist by making submittals 
and recommendations; however,

• EI determinations are a regulatory function, 
and are based on the information available to 
regulators and deemed appropriate for making 
the determinations

Notes:

Those working at the facilities should be allowed to provide input to the EI 
evaluation process because they are at the site most frequently.

Likewise, those responsible for the contamination should be the ones responsible 
for making statements about what exposures can reasonably be expected.  

Regulators’ role should be to review submittals and accept them as reasonable or 
not.  

It should be owner/operator’s responsibility to notify regulators of changes that may 
affect the EI determination (this is an ongoing responsibility). Mechanism being 
developed.
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Who Selects EI Evaluations 
Standards (“levels”)?

• Lead Agency

• It is the professional responsibility of the Lead 
Agency to select appropriate “levels” for the EI 
determinations

• Appropriate “levels” depend on a number of 
factors (such as the use of the media, and 
acceptable risk levels (within the risk range))
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Who Fills Out the EI Forms?

• Overseeing regulators and/or owner/operators 
(or their consultants)

• It is acceptable and appropriate for 
owner/operators to assist (e.g., by filling out 
forms, and even making recommended 
determinations)

• Teamwork can help to get to “Under Control”

• The ultimate responsibility for the content of 
the forms and the determination is the 
regulators
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Who Signs EI Determinations?

• Overseeing regulators (lead State or Region) 
making the determination 

• People do things (not agencies) 

• To maintain credibility it is important to identify 
the individuals making the professional 
judgments
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What Level of Confidence is 
Appropriate for EI Determinations?

• “Reasonable certainty” that can be 
documented and is verifiable (i.e., defensible 
to reasonable person)

• Does not mean 100 percent certainty 

• Can be revisited and revised as new 
information becomes available

Notes:
EIs provide a framework for documenting professional judgment.  EIs also 
encourage consistency by establishing broad boundaries and listing the factors to be 
considered by all, while still allowing flexibility for professional judgment dealing 
with site-specific conditions.  
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Duration/Applicability of EI 
Determinations 

• Codes entered in RCRIS “YE,” “NO,” or 
“IN”sufficient Information, remain in database 
ONLY as long as they are TRUE

• Codes should be changed when regulators 
become aware of contrary information

• New information should be included in EI 
determination (e.g. new SWMU, property, etc.)
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Maintenance of Accuracy in EI 
Determination

• It is highly recommended that the EI 
determinations be based on written submittals 
by the responsible parties (particularly for 
exposure conditions and controls)

• Owner/operators should be made aware of 
their responsibility to notify regulatory 
agencies when they become aware of 
changes in conditions that could cause a 
change in EI status (possible model form 
letter)
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EI Guidance Cover Page 

• Signed hardcopies of forms should reside in 
administrative files

• Electronic version EI forms needed for “EI 
database” web site to be developed by OSW 
in the “near future”

• pdf interim web site very soon (volunteers 
now)

• Searchable web site/interactive forms with 
possible integration with SCEM builder

Notes:
Advantages of sharing evaluation forms are increased sharing of good ideas to 
overcome barriers and get more sites “under control.”
Advantages of making EI results records available (in Program Accomplishment 
Reports (PARs) reports and/or on location maps) is to help encourage the regulated 
community and regulators to team up and do the right thing, and look good 
together.
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Availability of EI Determinations 

• Completed EI forms will be available to other 
regulators via web site (yet to be created)

• States and Regions will decide on the public 
availability 

Electronic format for EI forms is available on 
the web at  
www.epa.gov/epaoswer/osw/ei_guida.pdf

• Web site with completed EI forms (in pdf 
format) available at 
www.correctiveactionwksp.org/indictor.htm
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Closing EI Remarks

• Don’t let the desire to show “YE” results lead 
to indefensible EI determinations  

• Given our resources, we can only be faulted if 
we say it is a “YE” when that is not 
reasonable or defensible

• The more difficult the determination, the 
greater the need for acknowledgment by all 
stakeholders that a reasonable determination 
was made (or else we’ll pay for it later)

Notes:

We need to “do what ever it takes” to get to the right answer.  

Public participation was not specifically identified as an expectation in the guidance 
except where natural attenuation remedies will allow some further migration of the 
plume and we are still calling it “Under Control” (i.e., in particularly sensitive 
situations). 

However, for several reasons (e.g., often significant Interim Actions will be 
involved in achieving EIs) public participation activities concurrent with EI 
determinations is highly recommended especially in cases where stakeholders could 
be impacted or alarmed by determinations made without their involvement.
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EI Issues Conference Calls 

• 1st Thursday of Month (typically 3:00 e.s.t.)

• State, Regional and HQ participants

• Opportunity to raise site-specific 
issues/problems

• Share information on developing issues

• Discuss and further develop guidance

• Contact to get name on call list:
– Schuver.Henry@EPA.gov 

– (703) 308-8656
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Current Human Exposures Under 
Control EI

Key components:

• Intended to be realistic, risk-based evaluation

• Based on actual, “current” land use, not 
hypothetical or future land uses

• Looks at complete exposure pathways 
resulting in human exposure to levels of 
contaminants giving rise to unacceptable risk

• No ecological risk evaluated (eco-risk EI 
possible in future) 
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Current Human Exposures Under 
Control EI (Cont.)

Key components (continued):

• All media need to be considered (soil, 
sediment, water, air).

• A number of potential exposure pathways 
need to be considered if realistic (e.g., actual 
groundwater use to be considered).

• A number of potential exposure scenarios 
need to be considered if realistic (consistent 
with current actual land use). 
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Some Principal Pathways to be Considered for 
“Current Human Exposures Under Control”

Exposure via Inhalation,
Dermal Contact, and 

Ingestion

Surface Water
(Bioaccumulation)

Exposure via 
Ingestion

Exposure via Inhalation

Exposure via Dermal Contact, and 

Incidental Ingestion

Summary Exposure Pathway Evaluation Table (CA725 Question 3, Page 3)

Potential Human Receptors (Under Current Conditions)

“Contaminated" Media Residents     Workers     Day-Care     Construction     Trespassers     Recreation     Food3

Groundwater ___ ___ ___ ___ ___                              

Air (indoors) ___ ___ ___ 

Soil  (surface, e.g., <2 ft) ___ ___ ___ ___ ___ ___ ___

Surface Water ___ ___ ___ ___ ___

Sediment ___ ___ ___ ___ ___

Soil (subsurface e.g., >2 ft) ___ ___

Air (outdoors)                         ___ ___ ___ ___ ___
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Human Exposures EI Evaluation and 
Documentation Guidance

Tiered five-step screening process:

• has all relevant data been evaluated?

• any media contaminated above appropriate 
risk-based levels (“contamination”)?

• are there complete pathways between 
humans and “contamination”?

• are exposures expected to be significant?

• have exposures been demonstrated (e.g., 
quantitatively) to be acceptable?

Notes:

This slide presents an easy-to-read introduction to the EI guidance questions.  

These questions will be discussed in more depth in the next section of this 
presentation.  

The full text of these questions is in the 2/5/99 guidance provided in the Handbook

These questions are summarized and their functional relationships are illustrated in 
the EI flowcharts.  
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Exposure Controls
for Human Exposures EI

The objective is to reduce 1) concentrations, or 
2) exposures (e.g., cut the pathways):

• It is not necessary to investigate all areas if 
there are exposure controls in place that 
adequately limit, control, or prevent 
exposures to the concentrations likely or 
possibly present 

• Optional pathway evaluation worksheet and 
example controls (early draft available)

1. Examples of  Physical Controls
• Caps
• Fences/Walls
• Security Guards
• Vegetative Cover
• Natural Inaccessibility
• Remoteness/Unattractiveness
• Vapor Barriers/Ventilation Systems
• Permitted releases – NPDES, CAA, etc.

2. Examples of  Institutional Controls – Do not need to be legally binding documents (sitting in 
courthouse), could be written commitments (e.g. on facility letterhead).  “EFFECTIVE controls”

• Posted Signs
• Land-use Restrictions (e.g., zoning, deed, Responsible Party statements)
• Level of PPE (Personal Protection Equipment)
• Safety Training/Newsletters
• Activity Permits/Notifications (e.g., construction  permits/notifications)
• Well Restrictions
• Media-use Restrictions
• Responsible Party statements of activity/use restrictions
• Testing/Monitoring (and restrictions if necessary)
• Consumption Restrictions
• Restrictions on Frequency of Exposures
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Current Human Exposures Under 
Control EI

Risk:

• Is the probability of an undesirable effect

• For environmental risk, it is the product of 
contaminant concentrations and exposures 
(i.e., = Conc. x Exposure) [& Toxicity]  

• Can be reduced by controlling either 
concentrations or exposures

• Acceptability is a societal value judgment
Voluntary – Involuntary
Benefits – No benefits
Well-known – Not familiar
Warnings – No warnings

Notes:

Risks* can be reduced by: 

Reducing contaminant concentrations  (cleanup, remediation, restoration, etc.)

or

Reducing exposures (effective controls on exposure intensity, frequency, 
magnitude)

Obviously, reducing contaminant concentrations (and removing all hazards) is 
preferable (for many reasons);  however, given the GPRA timeframe, exposure 
controls are likely to be more frequently used to meet “Under Control” goals.  

Acceptable risk levels are typically identified in  State or EPA guidance (e.g., 
lifetime cancer risks within 10-4 to 10-6 range and Hazard Indices of <1).  

*(Incremental risks due to environmental hazards)
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Current Human Exposures Under 
Control EI

Summary and key communication points:

• Three possible answers (“YE,” “NO,” & “IN”)

• “YE”(s)* exposures are “Under Control”

• A “NO” answer means that Current Human 
Exposures are Not Under Control 
– we are aware that unacceptable human exposures 

are currently occurring
– these conditions should be addressed as soon as 

possible

• “IN”sufficient data to make a determination

Notes:

There shouldn’t be many “NO” status codes (if we are protecting human health)

“NO” status codes shouldn’t exist for long (if we are addressing problems as soon 
as we are aware of them)

“YE”s status codes (exposures are “Under Control”) need to be carefully 
communicated for sites where “un-natural” (or natural) background hazards exist 
(i.e., from sources other than these facilities, and/or not reachable by RCRA)

It is important for us (regulators) to be careful in the communication of what "under 
control" means.   "Under control" means for a specific facility's releases and may 
not mean that there are not other unacceptable exposures (which are not the 
responsibility of the identified facility).

Additional guidance/methodologies for clearly and accurately communicating this 
issue will likely need to be developed in the future. (All we need is someone to do 
it.)  



38

38

Migration of Contaminated 
Groundwater Under Control EI (Cont.)

• There are two primary elements:
1) The stability of geospatial (horizontal and vertical) 

dimensions of “contaminated” groundwater
2) Impacts of discharges of “contaminated” 

groundwater into surface water, if any

• Ongoing monitoring is required to document 
both stabilization of migration and impacts to 
surface water (by contamination)*  

Notes:

* Ongoing monitoring is typically only required where “contamination” has been 
identified (i.e., concentrations above “levels of concern”).  
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Definition of Groundwater EI

Key components:

• A positive determination means the physical 
migration of contaminated groundwater has 
been stabilized (and impacts to surface water 
are currently acceptable)

• Monitoring will be conducted to confirm

• Should reflect all contaminants of concern 
present above appropriate levels of concern

• Site-wide 

Notes:

The Migration of Contaminated Groundwater Under Control is identified by RCRIS 
status code CA750

Definition of "Migration of Contaminated Groundwater Under Control" EI

A positive "Migration of Contaminated Groundwater Under Control" EI 
determination ("YE" status code) indicates that the migration of "contaminated" 
groundwater has stabilized, and that monitoring will be conducted to confirm that 
contaminated groundwater remains within the original "area of contaminated 
groundwater" (for all groundwater "contamination" subject to RCRA corrective 
action at or from the identified facility, i.e., site-wide).   

Site-wide criterion applies even if another program (e.g., State, voluntary, UST, or 
CERCLA) is working on part of the facility. 
The previous (1994) title (Groundwater Releases Controlled”) did not clearly 
identify that the determination applied only to the physical movement of the outside 
boundary of contamination and even though the full text explained this, the title 
implied to some readers that it also included elements of source control.  This title 
also implied to many readers that physical remedial measures were taken, when 
remedial actions (other than investigation, evaluation, and perhaps continued 
monitoring) may not have been necessary in all cases to ensure that the migration of 
contaminated groundwater was under control. 
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“Migration of Contaminated Groundwater 
Under Control” Environmental Indicator -

Dissolved Plume Example

Water Table

Waste Water Treatment Lagoon

Notes:
This illustration shows only a simple dissolved phase plume.  
However, be aware that contaminants in a separate phase (“pure product”), for 
example, 

[may move in different directions, at different speeds, and due to different 
mechanisms (e.g., up-(water-table) gradient or down strata dip regardless of water 
pressure head and flow direction).]

• floating (LNAPL-Light Non-Aqueous Phase Liquids) like gasoline, or 

• sinking (DNAPL - Dense Non-Aqueous Phase Liquids) like TCE, or perhaps

• neutral buoyancy (NNAPL - Neutral Non-Aqueous Phase Liquids) due to    
pure mixtures of  light and dense chemicals 
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Old Waste Water 
Treatment Lagoon

Not above level or
amount detrimental

to surface water bodyWater Table

41

“Migration of Contaminated Groundwater
Under Control”  Environmental Indicator -

Dissolved Groundwater Plume Discharging to 
Surface Water Example
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Water Table

Release of NAPL Contamination

Residual DNAPL

Fractured Bedrock
Mobile DNAPL Plume

42 3/30/99

“Migration of Contaminated Groundwater 
Under Control” Environmental Indicator -

Dissolved and NAPL Plume Example



43

43

Groundwater EI Evaluation and 
Documentation Guidance

Tiered seven-step screening process:

• Has all relevant data been evaluated?

• Is groundwater “contaminated” above aquifer-
appropriate, risk-based levels?

• Does monitoring data demonstrate horizontal 
and vertical migration has stabilized?

• Does contaminated groundwater discharge to 
surface water?

Notes:

This slide presents an easy-to-read introduction to the EI guidance questions.  

These questions will be discussed in more depth in the next section of this 
presentation.  

The full text of these questions is in the 2/5/99 guidance.

These questions are summarized and their functional relationships are illustrated in 
the EI flowchart.
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Groundwater EI Evaluation and 
Documentation Guidance (Cont.)

Tiered seven-step screening process (cont.):

• Is the discharge of contaminated groundwater 
into surface water likely to be insignificant 
(<10x gw std and no other issues criteria)?

• Are impacts to surface water, sediments, and 
ecosystems “currently” acceptable?

• Is there adequate monitoring to document no 
migration and no unacceptable impact to 
surface water? 
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Migration of Contaminated 
Groundwater Under Control EI

Summary and key points:

• Three possible answers (“YE,” “NO,” & “IN”)

• Limited migration permissible if part of 
“formal” natural attenuation remedy (i.e., 
involving public participation)

• Background conditions considered in EI

• Predictive modeling may be a component, but 
monitoring is required to demonstrate a “YE” 
(with “contamination”)    

Notes:

Our 2005 goal for the Groundwater EI is only 70% due to the recognition of 
physical limitations that can prevent the physical control of plume migration.

The EI guidance was constructed to allow limited migration under “formal” natural 
attenuation remedies (i.e., where stabilization is expected in the near future and 
public has acknowledged this assessment/decision).
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HUMAN EI
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Participants will:

• Become familiar with the new EI guidance via 
discussions, scenarios, and regional 
experiences

• Use the new EI guidance on real-world case 
study

Objectives
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In-depth Review of 
HUMAN EI 

• Current Human Exposures Under Control
• RCRIS code CA725 
• Background/Cover memo
• Flowchart
• Questions - slightly abbreviated in slides
• Response criteria - abbreviated in notes
• Full text in 2/5/99 Guidance

Reference:  “RCRA Corrective Action Environmental Indicator (EI) RCRIS code 
(CA725),” US EPA, Interim Final 2/5/99.



4

4

HUMAN EI - Question 1

• subject to RCRA Corrective Action (e.g., 
SWMU, RU, AOC) 

• been considered in this EI determination?

A “no brainer” gentle reminder

Has all available relevant/significant information 
on known and reasonably suspected releases

_____ If yes – check here and continue with Question 2.

_____ If no – re-evaluate existing data, or 

_____ If data are not available skip to Question 6 and enter "IN" (more 
information needed) status code.
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• known or reasonably suspected to be 
“contaminated”?

• above appropriately protective risk-based 
“levels”  (applicable promulgated standards, as 
well as other appropriate standards, guidelines, 
or criteria)?

• from releases subject to RCRA Corrective Action 
(from SWMUs, RUs, or AOCs)?

HUMAN EI - Question 2

Are media (groundwater, soil, surface water, 
sediments, or air)

Notes:

Appropriately protective “levels” for the obvious land use (e.g., industrial) and 
for the aquifer-wide groundwater use.  

This should not consider site-specific conditions that limit risks.  

This is a straightforward hazard identification (potential risks under possible 
exposure scenarios).  

Media listed in guidance.  

Groundwater, air (indoors), surface soil  (e.g., <2 ft), surface water/sediment, 
subsurface soil  (e.g., >2 ft), Air (outdoors) 

_____  If no (for all media) - skip to Question 6, and enter "YE,” status 
code after providing or citing appropriate "levels,” and 

referencing sufficient supporting documentation demonstrating that these 
"levels" are not exceeded.

_____  If yes (for any media) - continue after identifying key 
contaminants in each "contaminated" medium, citing 
appropriate "levels" (or provide an explanation for the 
determination that the medium could pose an unacceptable risk), 
and referencing supporting documentation.

_____  If unknown (for any media) - skip to Question 6 and enter "IN" 
status code.
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HUMAN EI - Question 3

Are there “complete pathways” between 
“contamination” (“Above Levels of Concern” 
ALC) and human receptors *

• such that exposures can be reasonably 
expected?

• under the current land- and groundwater-use 
conditions?

Summary Exposure Pathway Evaluation Table (CA725 Question 3, Page 3)

Potential Human Receptors (Under Current Conditions)

“Contaminated" Media Residents     Workers     Day-Care     Construction     Trespassers     Recreation     Food3

Groundwater ___ ___ ___ ___ ___                              

Air (indoors) ___ ___ ___ 

Soil  (surface, e.g., <2 ft) ___ ___ ___ ___ ___ ___ ___

Surface Water ___ ___ ___ ___ ___

Sediment ___ ___ ___ ___ ___

Soil (subsurface e.g., >2 ft) ___ ___

Air (outdoors)                         ___ ___ ___ ___ ___
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• An opportunity to use professional qualitative 
judgment and not require a Quantitative Risk 
Assessment for every complete pathway

• Most difficult portion of Human EI

• If there is any question consult a Risk 
Assessment specialist

HUMAN EI - Question 4

Can the exposures reasonably be expected to be 
significant, i.e., magnitude (intensity, frequency 
and/or duration)?
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HUMAN EI - Question 4 (Cont.)

• Semi-quantitative tool for assessing 
combination of concentrations and exposure 
magnitudes

• See-Saw Analogy 

– As concentrations go up (above “levels”), 
exposures had better go down (<< in “levels”)

Suggested:

Notes:
The “levels” used are developed from assumed exposure magnitudes, including 
some rate of intake (intensity), frequency, and duration of exposures (typically 
lifetime or carereer).  

If the concentration of contaminants where exposures occur are 10 times the 
acceptable “levels,” then the exposure magnitudes (intensity times the sum of 
lifetime or career frequency and durations) had better be less than 1/10 of that 
assumed in the derivation of the accpetable “levels” to retain the ‘acceptable” 
product (risk) of concentrations times exposures.
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HUMAN EI - Question 5

• Have the “significant” exposures (identified in 
Question 4) been shown to be within acceptable 
limits (i.e., is there a Quantitative Risk Assessment 
(QRA) demonstrating their acceptability)? 

• What exposure limitations/controls are assumed in 
the QRA? 

• What confidence is there in these, and what 
notification procedures for changes?
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HUMAN EI - Question 6

• Check the appropriate RCRIS status codes 
for Human Exposures EI event code CA 725, 

• Obtain supervisor (or appropriate manager) 
signature and date on the EI determination 

• Attach 
– appropriate supporting documentation 

– a map of the facility.
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GROUNDWATER EI
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In-depth Review of 
GROUNDWATER EI

• Migration of Contaminated Groundwater Under 
Control 

• RCRIS code CA750 

• Background/Cover memo

• Flowchart

• Questions - slightly abbreviated in slides

• Response criteria - abbreviated in notes

• Full text in 2/5/99 Guidance

Reference
“RCRA Corrective Action Environmental Indicator (EI) RCRIS code (CA750),” US 
EPA, Interim Final 1/5/99.
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GROUNDWATER EI - Question 1

• Has 
– all available relevant/significant information 
– on known and reasonably suspected releases 

– subject to RCRA Corrective Action (e.g., SWMU, 
RU, AOC)

been considered in this EI determination?

• A “no brainer” gentle reminder
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GROUNDWATER EI - Question 2

Is Groundwater

• known or reasonably suspected to be 
“contaminated" 

• above appropriately protective “levels” (i.e., 
standards, guidelines, guidance, or criteria for 
protection of resource & beneficial uses)

• from releases subject to RCRA Corrective Action

• anywhere at or from the facility? 
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GROUNDWATER EI - Question 3

Has the migration of contaminated groundwater 
stabilized

• within “existing area of contaminated 
groundwater”

• as defined by the monitoring locations 
designated at the time of this determination              
(i.e, monitoring locations that define the 
plume)

• both horizontal and vertical dimensions?
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GROUNDWATER EI - Question 4

• discharge into surface water bodies?  

• “contaminated” = > aquifer “levels” (stds)

• aquifer “levels” (stds) may be for the 
protection of surface water

Does “contaminated” groundwater
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GROUNDWATER EI - Question 5

• likely to be “insignificant” (i.e., maximum 
concentration <10x the appropriate groundwater 
“level”)  

• and there are no “other conditions”
– which significantly increase the potential for 

unacceptable impacts to surface water, sediments, or 
ecosystems?

Is the discharge of “contaminated” groundwater 
into surface water
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GROUNDWATER EI - Question 6

• be shown to be “currently acceptable” 
– not cause impacts to surface water, sediments, or 

ecosystems

– that should not be allowed to continue until a final 
remedy can be implemented?

Can the  discharge of “contaminated” groundwater into 
surface water

• this is a rapidly developing field, look to the 
latest guidance on methods and scale of 
demonstration
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GROUNDWATER EI - Question 7

• be collected in the future to verify that 
“contaminated” groundwater has remained 
within 
– the horizontal (or vertical, as necessary) 

dimensions of the “existing area of contaminated 
groundwater?” 

Will groundwater monitoring/measurement data (and 
surface water/sediment/ecological data, as necessary) 
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GROUNDWATER EI - Question 8

• Check the appropriate RCRIS status codes for 
Migration of Contaminated Groundwater Under 
Control EI event code CA750 

• Obtain supervisor (or appropriate manager) 
signature and date on the EI determination below 

• Attach appropriate supporting documentation as 
well as a map of the facility
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Conceptual Site Model
(Part I)

This document is part of the training materials for the RCRA Corrective Action Workshop 
on Results-Based Project Management.  It contains summaries of EPA statutory authorities, 
regulations, and guidance materials.  This document does not substitute for any of these 
authorities or materials.  In addition, this document is not an EPA regulation and therefore 
cannot impose legally binding requirements on EPA, States, or the regulated community.  
EPA may change this document in the future, as appropriate.
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CSM Module Objectives (Part I)

Participants will:

• be able to Define a “Conceptual Site Model”, 
and describe how it can help focus resources

• be able to describe how action levels, 
problem statements, and decision rules 
enhance a Conceptual Site Model

• be introduced to the Workshop Case Study 
(AMT, Inc.)
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What is a Conceptual Site Model?

Tool to help us:

• Organize and communicate 
information

• Focus resources on contamination 
that represent most significant 
“problems” at any given point in 
time

Notes:
.
The CSM is used to organize and communicate information about site 
characteristics. It should reflect the best interpretation of available information at 
any point in time.  As a consequence, if new data are inconsistent, either the data 
need evaluation, or the model needs to be revised.

The CSM is a primary vehicle for communicating technical data.  It provides a good 
summary of how and where contaminants are expected to move and what impacts 
such movement may have.  Hence, it supplies additional information to explain why 
a problem is a problem, why it is inconsistent with Corrective Action Results, and, 
therefore, why a response is anticipated.  By highlighting Human receptors and 
groundwater releases, the CSM facilitates identification of environmental indicator 
concerns.

The CSM can help, for example, to establish whether there is a likelihood of 
imminent and substantial endangerment; justify characterization approaches; and 
prioritize investigation and remedial resources.
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What is a “problem” in context of 
Results-Based Project Management?

• Condition(s) that likely warrants a response to 
achieve interim or final Corrective Action 
Results

• Defining the problem early in a Corrective 
Action is possible and prudent

• Defining problems helps prioritize resources

• Problem definition will evolve as data are 
collected

Notes:

The definition of a “problem” is presented in the context of “Results-Based Project 
Management.”

Problems are conditions that require a response that will remove, modify, or 
otherwise reduce the impact of the problem.  Problems are a subset of releases or 
potential releases.  For example, contamination below an action level may indicate 
that a release has occurred, but it may not be at a concentration that would 
constitute a problem and warrant a response.  Problems are what must be 
characterized, evaluated, and ultimately resolved.

In many cases, existing data will suggest a problem may exist, but the problem 
cannot be substantiated until additional site characterization is conducted.  The 
CSM is a tool to help visualize and prioritize actual and potential problems and 
what should be done about them.
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What Type of Information?

• General site information

• Site characteristics 

• Actual/potential receptors,  and release 
and transport mechanisms

• Soil contaminant source characteristics

Notes:

• CSM can be initially based on limited information, then developed as data 
needed to make decisions are collected and analyzed.

• CSM guidance can be found in Appendix A to “Soil Screening Level User’s 
Guide” (EPA 9355.423, July, 1996).

• General site information involves information relevant to site operations and past 
investigations.

• Site characteristics include a wide range of information related to geology, 
hydrogeology, and meteorology.

• Actual or potential receptors focus on identifying current, surrounding, and 
future land uses; and potential for acute effects and ecological concerns, based on 
potential media affected and exposure pathways.

• Soil contaminant source characteristics include process history of past releases 
and spills, including area effected, contaminants present, identification of 
possible NAPL presence, soil characteristics, and contaminant-specific 
properties.
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How is the CSM Portrayed?

A
“Good”

CSM

Narrative Description

Site M
aps

Vertical Profiles

A
nalytic D

ata

Fl
ow

 D
ia

gr
am

Si
te

 V
is

its

Other

Notes:

A CSM benefits from use of multiple formats to best portray available information.
A good narrative description is the best means of describing the site, its history, the 
nature of sources, quantitative aspects of migration pathways, and the identity of 
ecological and human receptors as well as the circumstances under which exposure 
is anticipated.  
Maps should always be included in a CSM.  At a minimum, maps should include 
relative position of sources, pathway determinants and near-field boundary 
constraints, surface water features, prevailing wind pattern, and plume contours. 
If subsurface contamination is present, vertical profiles of the site should be 
included.  These profiles should be supported by boring logs.  
Tabular data should be included to support groundwater flow and contaminant 
distribution maps, but tables should be keyed to map features and should contain 
representative data only, not an exhaustive display of all data.
Flow diagrams are often helpful to illustrate the “interrelationships” from the 
original sources to the final receptors.
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Picture Version of CSM
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Flow Diagram Version of CSM

Notes:

For non-artists, you can use a flow diagram version of a CSM to illustrate the same 
questions as the previous pictorial CSM.  
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How can a CSM Help a Project 
Manager?

It provides a rational framework to organize
• what you know
• what you don’t know
• what you need to know
• questions asked
• answers given
• decisions made

Notes:

If what you ask, answer, and decide flow from a CSM, then other stakeholders  
likely would benefit from also using the CSM as the primary 
organization/communication tool.

A CSM can be used to help justify what information is essential for successful 
management of actual/potential risks.
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Ultimately, a CSM can Help 
Avoid...

“Traditional Approach” where:

• Process drives program focus and goals

• Workplans/reports often become major 
endpoints/milestones

• Focus is on eliminating “all” uncertainties 
before proceeding to remedy evaluation and 
selection

• Emphasis is on releases/SWMUs that can be 
quickly resolved, often lower risk ones

Notes:

The intent to characterize the full nature and extent of contamination has lost its 
context and become an end in its own right.  Many current investigations go well 
beyond necessary and sufficient data to determine if a problem exists and what to 
do about it.  
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... And Forms the Foundation for...

Alternative Results-Based approach:

• Focusing on interim or final results that need 
to be achieved and the decisions that need to 
be made to achieve those results

• Asking the right questions at the right time

• Identifying and filling data gaps that need to 
be reduced to make decisions

• Making decisions in the presence of 
remaining unknown conditions, when 
adequate contingencies are provided
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What are Three Other Tools That 
Work Well to Enhance the CSM?

• Action Levels

• Problem Statements

• Decision Rules

Notes:
EPA continues to support the concept of action levels (or screening levels) as a 
trigger mechanism for conducting additional corrective action activities (e.g., 
additional  investigations, evaluation of remedial alternatives, site-specific risk  
assessments). Contamination found in a particular  medium below an appropriate 
action level would not generally be subject  to remediation or further study.   
Action levels are health- or environmental-based concentrations  derived using 
chemical-specific toxicity information and standardized  exposure assumptions. 
Action levels are often established at the more  protective end of the risk range (e.g., 
10(-6)) using conservative  exposure and land use assumptions; however, action 
levels based on less conservative assumptions could be appropriate based on site-
specific conditions. For example, if the current and reasonably anticipated  future 
uses of a site are industrial, an action level based on industrial exposure scenarios 
could be appropriate.  
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Action Levels

• Action or screening levels are a very 
helpful streamlining tool

• Superfund Soil Screening Guidance 
represents EPA HQ’s most current 
approach

Notes:
EPA HQ lastest guidance associated with action levels is the “Soil Screening 
Guidance” which is included behind the CSM tab of the Workshop toolbook.  More 
detailed guidance assocaited with soil screening levels can be found at 
http://www.epa.gov/superfund/resources/soil/index.htm.  Presently, the Soil 
Screening guidance is based on residential exposure scenarios; however, new 
guidance is being developed for non-residential exposure.  

Program implementers and facility owners/operators should ensure that action 
levels used at  RCRA Corrective Action facilities reflect up-to-date toxicity  
information and that action level assumptions are consistent with the physical 
conditions and current or reasonably anticipated exposure  assumptions at any given 
facility.  For example, risk to ecologic receptors is not accounted for in the action 
levels included in the  1990 proposal.  If ecologic risks are a concern at a given 
Corrective Action facility, program implementers and facility owners/operators  
should consider developing facility-specific action levels to account  for ecologic 
risk issues.  
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Problem Statements Effectively Communicate 
the Focus of Corrective Action

• A problem statement is a clear, concise 
format for communicating the condition 
that needs a response

• Example of a problem statement:

– Lead above the preliminary 
remediation goal of 400 ppm is found 
in the upper 2 feet of soil

Notes:

Problem statements are an effective tool for communication because they focus on 
participating in the decision-making process, and on what specific problem(s) need 
to be addressed.  

Problem statements can be unit- or area-specific or can apply to a broader site-wide 
problem.  An example of a site-wide problem statement could be:  Contaminated 
groundwater is migrating beyond the facility property.
A problem statement provides linkage to the key decisions that need to be made at 
any point in time by:

–Specifying the condition requiring a response
–Reflecting current understanding 
–Evolving with our knowledge of the site
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Decision Rule

• When coupled with probable response, the 
problem statement becomes a 

“DECISION RULE”
• A decision rule is an if/then statement that 

clearly indicates what decision will be made 
when specified conditions are encountered

• Decision rules clearly communicate 

– why response is needed, and 

– what that response will need to accomplish

Notes:
Decision rules are an effective tool for communication because they provide the 
stakeholder with information on the criteria on which a decision is being made, as 
well as the response that likely will result from the decisions.
The problem statement is the conditional “if” element of the decision rule.  As such, 
it provides the justification for collecting additional data and/or making a remedial 
response.  Decision rules can be used to focus both investigation and remediation 
resources.   To focus an investigation, for example, a decision rule could read: “If 
contamination is found in excess of 5 ppb in groundwater, then additional samples 
will be collected down-gradient to define the extent of the plume.” Owner/operators 
have often complained about not knowing when “enough is enough” with regard to 
data collection.  Decision rules provide the basis for giving the owner/operators an 
end point. Generally, owners/operators should prepare problem statements.  In 
particular, the site manager must be prepared to redirect efforts that are improperly 
focused or prioritized. Decision rules can be general, such as in the first example, 
where the type of response to halt further migration of contaminated groundwater is 
not specified.  However, the more specific the problem statement is, the clearer 
interested stakeholders are with respect to both the nature of the problem and of the 
response.  For example, the second example dealing with chromium contamination 
clearly indicates the type of response that will be used for soil found with chromium 
in excess of the preliminary remediation goal.
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Introduction to Case Study
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Conceptual Site Model
(Part II)

This document is part of the training materials for the RCRA Corrective Action Workshop on 
Results-Based Project Management.  It contains summaries of EPA statutory authorities, 
regulations, and guidance materials.  This document does not substitute for any of these 
authorities or materials.  In addition, this document is not an EPA regulation and therefore 
cannot impose legally binding requirements on EPA, States, or the regulated community.  EPA 
may change this document in the future, as appropriate.
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CSM Module Objectives (Part II)

Participants will:

• be able to describe how “mass balance 
approach” using “Fugacity” helps us 
understand chemical occurrence, transport, 
and exposure potential 

• discuss additional data needs for case study



19

19

Focusing on EIs First, What are the 
Two Most Important Questions?

• Is contaminated groundwater 
migrating above levels of concern?

• Are current human exposures 
under control?

Notes:

Recall the two environmental indicators:

- Migration of contaminated groundwater under concern;
- Current human exposures under control.

If EIs have been achieved, then the key questions should be related to final remedial 
objectives..
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Some Type/Amount of Data is Generally 
Needed to Answer Key Questions...

• But how much?

• Results-Based Focus directs data collection 
on what is necessary and sufficient to:

– enable identification and implementation of 
interim and/or final remedies, and/or

– determine that Corrective Action is 
complete.

• CSM is useful tool to identify “necessary and 
sufficient.”

Notes:
Uncertainties with environmental characterization, especially when dealing with the 
subsurface, are inherent and will always exist.  Knowing when “enough is enough” 
with regard to data collection has historically been the subject of significant 
contention between owner/operators and regulators.  Understanding the concept of 
“necessary and sufficient” can minimize these conflicts and accelerate cleanups in 
general. 

Latest Agency position on the objective for site characterization:
Site characterization should describe the facility and identify and describe releases 
and potential releases of hazardous waste and hazardous constituents at the facility, 
including releases from solid waste management units and materials posing 
principal threats, as necessary to enable identification and implementation of 
interim and/or final remedies and/or to determine that Corrective Action is 
complete.

The focus of a results-based approach to site characterization is identifying the 
necessary and sufficient information to answer important questions at a given point 
in time, without being tied to traditional processes or specific documents.  When 
filling a data gap will not change your answer to a question, the missing data is not 
needed and may serve only to divert time and resources from higher priorities.
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How do We Focus Data Collection?

• Again, focus on EIs first!

• Helpful to understand what phase 
(soil, water, NAPL, air) chemicals 
want to be in

• Ultimately, understanding phases 
helps understand 
migration/exposure potential

Notes:

Focusing data collection on final results is appropriate if EIs have already been 
achieved. 

NAPL (Non-Aqueous Phase Liquid):  Contaminants that remain undiluted as the 
original bulk liquid in the subsurface, (e.g., spilled oil).
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Components of Soil Phases

Sand

Sand

Soil Organic Matter

Clay Minerals

Air Space

Silt

Non-Aqueous Phase Liquid

Soil Water

Range Soil 1 Aquifer

Soil Organic Matter 0-5 3 0.5
Mineral Matter 45-60 47 59.5
Water 0-50 25 40
Air 0-50 25 0
NAPL 0-50 0 0

1Vadose Zone

Typical

Soil Phase % (Vol)
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Graphical Illustration of Phases

water 
leachate

non-aqueous
phase liquid
(NAPL)

gas
carbon dioxide
oxygen
organic volatiles
methane

soil organic
matter (SOM)

texture
sand
silt

clay

Notes:

Chemicals are associated with physical phases for exposure to receptors.

CSM considers chemicals in association with physical phases, including water, air, 
NAPL, and subsurface solid phase (soil-solid and aquifer-solid).

One or more physical phases link sources to receptors.  Receptors become exposed 
to chemicals /contaminants through one or more physical phases.
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Thinking of phases in terms of a 
“Mass Balance Approach”

• “Mass Balance Approach” attempts to answer 
how the chemicals are distributed among physical 
phases (i.e., air, water, solid, oil)? 

• Where are the phases going (release/transport)?

• What are the exposures to phases (risks)?

• Which phases to manage with interim/final 
Corrective Actions?

• Which phases have the potential to prevent 
meeting EIs?

Notes:

Based on a general understanding of the chemicals managed at a facility, we can 
use a “mass balance” approach to determine which chemical wants to be in which 
phase.  Likewise, the mass balance approach can help determine whether the phases 
could move and be available for exposure.
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Cl Cl
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What are the Three Primary Clues 
to Tell us Which Phase?

• What chemicals in what 
phases were used at the 
facility and likely released

• Existing analytical data
• “Fugacity” for Organics
• MINTEQA2 for Inorganics

Notes:
Clue 1
A good file review and narrative history will often provide information about the 
phases of chemicals used and likely released at a facility.  For example, processes 
that would lead one to believe that organics were likely to be mixed in water, as 
compared to organics being used and likely released as a separate phase, include 
petroleum wastewaters, MTBE (methyl tert-butyl ether), water soluble herbicides 
such as 2,4-dichlorophenol, and water soluble chemical feedstocks such as organic 
acids.  Examples of organics likely to be released as a separate phase (NAPL) 
include chlorinated solvents, fuels, coal tars, etc.
Clue 2
Existing data can be useful in judging the phase of contamination.  For example,  
past data confirming the presence of contaminants in soil gas would also confirm 
that the contaminant is available for transport and exposure via the air phase.  
However,  existing data isn’t always reliable because it depends on a number of 
factors such as where and how the sample was collected.  In general, a positive 
detection in a phase confirms the chemical’s existence and availability for transport 
and exposure in that phase; but not finding a chemical in a phase does not mean that 
it is not present in another phase.  A potentially common example of this generality 
is when a certain concentration present in
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What is Fugacity?

• Fugacity uses partition coefficients to 
describe the distribution of chemicals in a 
multi-phase site with regard to:
– Sources; 

– Transport and transformation; and 

– Exposure 

• User-friendly computer software available 

Notes:
We are spending more time on this third clue because understanding a chemical’s 
inherent properties helps us focus investigations on the most likely problems.

The fugacity tool for conducting a mass-balance analysis is readily available 
through publications in books, in scientific journal articles, and electronic 
publication via the internet.  

Fugacity
Donald Mackay, Professor of Chemical Engineering at the University of Toronto, 
Canada, introduced the concept of fugacity in the 1970’s to express the distribution 
of organic pesticides among various phases of the environment.  His book 
Multimedia Environmental Models - The Fugacity Approach, 1991, Lewis 
Publishers, Inc., describes the basis and applications of fugacity for handling 
chemical reaction, advective flow, and diffusive and nondiffusive transport in 
multimedia environments.  
Fugacity was introduced by G.N. Lewis in 1901 and has been widely used in 
chemical process calculations.  Its convenience in environmental partitioning 
calculations became apparent only after 1980.
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Results of Mass Balance Analysis 
Using Fugacity

Physical Phase
% Chemical Associated with each 
Phase

Air

Aqueous

Solid

NAPL

Notes:

Mass Balance in a Four-Phase Physical System
NAPL, Water, Solid, Gas (Air)
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Pathways for the Anaerobic 
Transformation of TCA

Cl H

Cl
Cl H

H

1,1,1-Trichloroethane
TCA Cl

Cl

H

H
1,1-Dichloroethene

DCE

H

H
H

Cl

Cl

H

1,1-Dichloroethane
DCA

H

H
H

Cl
H

H

Chloroethane
CA
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Using the CSM to Focus on 
“Problems”

Facility History
+

Existing Data
+

Understanding Chemical Properties  

Focusing communication,  investigation, and 
remediation resources on key “problems”  

Notes:

CSM can help focus responses to problems.  For example, if a response is needed, 
decision makers should be asking as early as possible:

What are the most likely responses?
What additional data are needed, if any, to evaluate/select responses?
What is the preferred response that will achieve interim or final Corrective Action 
results?
Has the response achieved the desired results?
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Data Needs Exercise

• Work in small groups to discuss  
data needs to support EI evaluation 
(15 minutes)

• Volunteer table report back to large 
group (5 minutes)

Notes:

Use available information from case study and information developed from fugacity 
exercises to predict the phases of contaminants that could represent a “problem.”

Make sure to think of primary sources (i.e., original release location), release 
mechanism (e.g., leaching, volatilization, etc.), secondary sources (e.g., high 
concentration areas that represent continued subsurface source), exposure 
mechanism (e.g., ingestion, inhalation),  and actual or potential receptors.
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Managing Risks and Uncertainties

Project Managers are also Risk and Uncertainty 
Managers, and sometimes Risk Assessors, for RCRA 

Corrective Action Projects

This document is part of the training materials for the RCRA Corrective Action Workshop on 
Results-Based Project Management.  It contains summaries of EPA statutory authorities, regulations, 
and guidance materials.  This document does not substitute for any of these authorities or materials.  
In addition, this document is not an EPA regulation and therefore cannot impose legally binding 
requirements on EPA, States, or the regulated community.  EPA may change this document in the 
future, as appropriate.
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Managing Risks and Uncertainties

What uncertainties 
and risks must I 

understand?

What information must 
be communicated among 

key parties?

Notes:

Data collection and risk management decisions are often the focus of many 
corrective action project meetings, discussions, and disagreements.

Data collection and risk management decisions are often best addressed by focusing 
on three sub-elements:

1. What results need to be achieved and what decisions need to be made to   
achieve these results? 

2.  What amount and type of information is needed to make the decision? 
3.  What tools are available to identify, assess, and manage actual or potential 

risks?
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Objectives

Participants will be able to:

• Understand and use tools to address technical 
uncertainties that exist in Corrective Action 
projects

• Define risk-related terminology and describe 
typical roles and responsibilities of regulators

• Decide the level of risk expertise needed and 
apply proper tools to assist in risk assessment 
and risk management activities

Notes:

Guidance on uncertainties is found in the reference materials provided for this 
module.

A list of internet sites with risk assessment and risk management tools also is 
included on pages 27 and 28.
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What are “Uncertainties”?

• Things you do not know and may need to know 
to make project decisions

• Found in all Corrective Action projects

Notes:

Project managers should:
- Identify and understand uncertainties
- Understand whether uncertainties matter for decisions being 

made at the time
- If they do matter, decide what to do about them
- Communicate the answer

Why do uncertainties matter?
- Often the source of technical disagreements
- Failure to understand them leads to a conclusion that all 
uncertainties need to be eliminated before project decisions 
can  be made
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Uncertainties at the AMT Site

What is 
extent of 
xylene 
plume?

Have 
contaminants 

reached surface 
water?

Does TCA 
extend 
beyond 
facility  

boundary?

Is a NAPL 
present?  

Could it be 
mobile?

Is there 
another 

source of 
TCA?

5
WHAT ARE SOME OTHERS?

Notes:

The relevant case study information from the last module helps to understand the nature 
of these uncertainties:

• Contaminants are not currently detected in wells MW 19A-21A nor in the 
Smith well.  Are these results sufficient to conclude that the plume has not 
reached surface water?

• The monitoring well and borings around the hit of xylene in MW-6A show 
no migration of xylene.  Are these data sufficient to define the extent of the 
xylene contamination?

• The lateral extent of the TCA plume is inferred from the wells located along 
the eastern boundary of the property and no detection of TCA at the Smith 
well.  Is this adequate to determine whether the TCA plume extends beyond 
the boundary?

• MW-13A and 1A may indicate another source of TCA outside of the known 
plume.  Is this significant?

• Fugacity analysis shows TCA, DCA, and DCE can be present as a NAPL.  Is 
it important to know whether a mobile NAPL is present?
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How to Think About Uncertainties

2. Do these 
uncertainties 

matter?

“Presentation”

“Decision”

1. What 
uncertainties 

exist?

CSM List

Matters a lot 
to making a 

decision

Matters little to 
making a 
decision

Notes:

Identification of uncertainties is a central part of a good Conceptual Site Module.  
Documentation can be aided by other tools, such as an uncertainty matrix, an 
example of which is included in the reference fact sheet.

The first decision about how to manage uncertainties relates to their significance 
given the decision being addressed.
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Uncertainty Outcomes Depend on the 
Decision Being Made

Uncertainties that 
matter right now

Uncertainties that 
may matter later 
in the project

Uncertainties that do 
not matter

7 7/20/99

“Significance” of an uncertainty is simply an indicator of how important the 
uncertainty is to the decision and the management strategy to be considered.
Uncertainties take on significance relative to the decision being made and the 
timing in the process of that decision.  An uncertainty about the viability or long-
term effectiveness of a long-term remedy, for example, is less significant (or 
insignificant) in the context of an environmental indicator determination.

“Significance” is also often an indication of whether additional data collection is 
needed to reduce or eliminate the uncertainty.  It is much less likely that additional 
data collection is needed for an uncertainty that is insignificant, or for one that can 
be effectively managed through a contingency plan or additional monitoring. 
At any time, uncertainties can be:

- insignificant (although potentially later they will be important)
- significant and need to be reduced or eliminated (e.g., through

additional data collection)
- significant but chosen not to be reduced or eliminated, but rather managed

in other ways (e.g., contingency planning, additional monitoring)    
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How to Think About Uncertainties

8

Rely on 
contingency 

plans

3. If they matter, 
what should I do?

4. Who needs to 
understand my 
analysis?

“Strategy”

“Communication”

Collect more 
data

Available Strategies

Who needs to know

Only my 
project team

All stakeholders 
and decision 

makers

2. Do these 
uncertainties matter?

“Presentation”

“Decision”

1. What uncertainties 
exist?

CSM List

Matters a lot 
to making a 

decision

Matters little 
to making a 

decision

7/20/99
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What to do if Uncertainties Matter

Example:
Are there exposures to 
residents at the Smith 
home?

• Options to address this 
uncertainty:
– Collect additional data on 

possible vapors
– Monitor routinely and 

develop contingency plan if 
future sampling shows 
vapors in home or detects 
in well

• Communicate decision to 
appropriate parties
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Example #1:  Are Contaminants 
Reaching Surface Water?

• Determination is   
important for making both 
the human exposure and 
groundwater controlled EI 
determinations
• Known conditions

–data from MW-19A - 21A 
show no detection at entry 
to marina
–sampling at Smith well 
shows no detection

Have 
contaminants 
reached the 

surface water?
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• Uncertainty:  are current 
data sufficient to make a 
decision?

• Available strategies:
– additional sampling 

points
– continue monitoring at 

current points and 
develop contingency 
response if detected

Example #1:  Are Contaminants 
Reaching Surface Water? (cont.)

Have contaminants 
reached surface 

water?
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Example #2:  Are Vapors from the TCA 
Release Affecting Workers in the Plant

• Small Group 
Exercise:  Use the 
uncertainty 
management matrix 
to analyze this 
uncertain condition.

Are vapors affecting 
workers?
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Example # 3:  Is a NAPL Present?  
Could it be Mobile?

• Is this a significant 
uncertainty for making 
an EI determination?  
For a final remedy?

• What are appropriate 
uncertainty 
management 
strategies?

Is there a NAPL?
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What is Risk?

“RISK” is the likelihood or probability 
that a given contaminant exposure 

or series of exposures may damage 
human health or the environment.
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Uncertainty and Risk

15

Is the current TCA 
management 
approach an 
adequate risk 
management 
strategy?

Does metals 
contamination in 
surface soils pose 
an unacceptable 
risk?

Does the TCA 
plume pose a 
risk to receptors?

7/20/99
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Probability 
of Harmful 

Impacts

Types of 
Impacts to 
Receptors

Sensitive 
Populations

Pathways

What Does Assessing and 
Managing Risks Involve?

16 7/20/99

Notes:
Here are some traditional definitions of risk. 
Risk is “a measure of the probability that damage to life, health, property, and/or the 
environment will occur as a result of a given hazard.” 

U.S. EPA Terms of Environment, May 1998

Risk is “the probability of injury, disease, or death under specific circumstances.  In 
quantitative terms, risk is expressed in values ranging from zero (presenting the 
certainty that harm will not occur) to one (representing the certainty that harm will 
occur).  The following are examples showing the manner in which risk can be 
expressed:  E-4 = a risk of 1/10,000; E-5 = a risk of 1/100,000; E-6 = a risk of 
1/1,000,000.  Similarly, 1.3E-3 = a risk of 1.3/1,000 =1/770; 8E-3 = a risk of 1/125; 
and 1.2E-5 = a risk of 1/83,000.”

U.S. EPA Glossary of Risk Assessment Related Terms, February 1994

Risk is “the probability of a specific outcome, generally adverse, given a particular 
set of conditions.”

Risk Assessment and Risk Management in Regulatory Decision-Making, 
The Presidential/Congressional Commission on Risk Assessment and Risk Management, 1997

Risk is “the likelihood that adverse ecological effects may occur or are occurring as 
a result of exposure to one or more stressors.”

EPA’s Proposed Guidelines for Ecological Risk Assessments, September 1996
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What are Risk Roles of Regulators?

• Vary among Regions, States, and individuals

• Always risk managers
– They make decisions (or review owner/operator 

proposed decisions) regarding risk activities

Notes:
Regulators also have a role in risk assessment activities (even if it is to verify risk 
assessment assumptions) before they can make risk management decisions.

Project managers need to realize that many key aspects of Corrective Action are risk 
activities.  For example, setting media cleanup objectives in many cases is a risk-
based activity.  

Practical examples of the range of activities where regulators may be involved in 
conducting risk assessment activities include the following:

• Selecting an action level at a site where conditions are consistent with 
use of those action levels, their assumptions, and the decisions they 
support.

• Reviewing and recommending modifications to an ecological risk 
assessment data collection workplan.

• Using a risk assessor’s expertise to calculate a media cleanup standard 
for a given set of pathways affecting a single receptor as illustrated in a 
conceptual site model.
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What are Risk Roles of 
Regulators? (cont.)

• May be risk assessors
– May use available tools or rely on the expertise of 

risk assessors

– Often review results of owner/operator risk 
assessments

– May conduct a range of risk assessment activities

Notes Continued:
What level of risk expertise is needed?

- Type of expertise varies with site conditions and decisions that
need to be made
- Standardized tools can help project managers review or make risk
assessment or risk management decisions

Some situations support a straightforward risk evaluation.  For example, where:
- a single contaminant is the primary driver
- toxicity information is available
- fate and transport to receptors are well understood
- standard exposure pathways exist 

Many situations will warrant more consultation or involvement of trained risk assessors.  Examples 
include:

- Multiple contaminants could have synergistic effects
- Controversial chemicals pose issues (e.g., dioxins)
- No standardized toxicity information exists for human or 
environmental receptors

Other examples of situations that typically warrant more consultation or involvement of trained risk 
assessors may include:

- Unusual pathways (e.g. subsistence fishing) are present
- Level designed to be protective of humans does not address 
impacts to ecological receptors
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Let’s Make a Risk Decision!

1. What type of risk 
decision am I making?

2. Are exposure 
pathways/assumptions well 
defined and standard?

3. Is contaminant toxicity 
information accessible/easily 
used?

4. Is standard tool 
available/applicable?

Project 
Manager

Notes:

No single set of rules will determine when or how much to involve risk assessors.

- Recognize that owners/operators often use formal techniques and risk                                             
assessors in their work

Use the tools that follow to help define general conditions or tasks where more or 
less regulator risk assessor involvement may be helpful
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Let’s Make a Risk Decision!, cont.

5. What ecological 
impacts may exist?

6. What is owner/operator’s 
expertise and approach?

7. Are data available/usable 
to make risk decision?

Project 
Manager
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Let’s Make a Risk Decision!, cont.

Newer Project 
Manager Has 

the Risk 
Expertise

“It works 
often at 
many 
sites…”

Door #1

Experienced 
Project Manager 
With Some Risk 

Expertise

“I can help 
with risk 
too…”

Door #2

Professional 
Risk 

Assessment

“Help’s 
always 
available (if 
you can 
find me)…”

Door #3

What door do 
I pick?

What is my 
level of 

expertise?Project 
Manager

Are there unique site 
issues that require a 
risk professional?
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Are Exposure Pathways and Assumptions 
Well Defined and Standard?

What exposure 
pathways exist 

at my site?

Ingestion of Volatiles

In
ha

la
tio

n 
of

 V
ol

at
ile

s

DNAPLs?

Ecological Im
pacts

Sensitive Populations

Plant Uptake

Exposure 

Pathways

Before

Notes:

• Guidance of defining pathways and assumptions can be found in Soil Screening 
Guidance:  Fact Sheet, Publication 9355.4-14FSA, July 1996, and Soil 
Screening Guidance:  User’s Guide, Publication 9355.4-23, July 1996. 

• Pathways addressed by SSLs for residential scenarios include: 
1.  Direct ingestion;  
2.  Inhalation of volatiles and fugitive dusts;
3.  Ingestion of contaminated groundwater caused by migration of

chemicals through soil to an underlying potable aquifer;  
4.  Dermal absorption;  
5.  Ingestion of homegrown produce that has been contaminated via plant 

uptake; and 
6.  Migration of volatiles into basements.
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3. Review Standard
Exposure Pathways 
(Action Levels)

• Ingestion from drinking

• Inhalation of volatiles

• Dermal absorption

After

• Ingestion from drinking
• Inhalation of volatiles
• Ingestion via plant, meat, 

and dairy

2. My List of Exposure Pathways

1. Conceptual Site Model

Are Exposure Pathways and Assumptions 
Well Defined and Standard?, cont.

Notes:

• Pathways addressed by action levels may differ, as can the standard assumptions 
that underlie their use.

• Action levels such as SSLs still are based on the reasonable maximum exposure 
(RME) concept.  Although they may correspond to a 1 x 10-6 risk for carcinogens 
and a hazard quotient of 1 for noncarcinogens, some uses of action levels may be 
based on other levels depending on assumptions and uses.

• Action levels for ecological impacts are also available under some circumstances 
( see tools on pages 27-28).
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What Type of Risk-Related Decision 
Am I Making?

Near-Term Priorities

Screening to 
Determine if 
Problem Exists

Evaluating if 
Environmental 
Indicators are Met

EPA, Region, or 
State action levels 
(if applicable)

EPA Environmental 
Indicator 
Guidance

May or may not 
involve risk 
professional 
depending on site 
circumstances

EI Module of 
this course 
evaluates 
this in detail

Some
obvious 

starting points

Do I need 
help from

a risk 
professional?

Risk 
decisions
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Seldom needed if 
standards clearly 
defined

What Type of Risk-Related Decision 
Am I Making?, cont.

Ultimate Long-Term Objectives

Setting Final Cleanup 
Standards for 
Human/Ecological 
Receptors

Evaluating if Final 
Cleanup has been 
Achieved

EPA Program 
Expectations for 
Final Remedies

May or may not 
involve risk 
professional

Some
obvious 

starting points
Do I need 
help from

a risk 
professional?

Risk 
decisions

25 7/20/99
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Where Are My Risk 
Assessment Tools?

26 7/20/99

Risk Assessment and Risk Assessment Tools:

Risk Assessment Guidance for Superfund, Volumes 1-3, EPA/540/1-89/001-004, 
March 1989 (www.epa.gov/cgi-bin/claritbw?op-Display&Document=clserv:epa-
cinn:5561;&rank=4&template=epa)

Risk Assessment Guidance for Superfund (RAGS), Part D,
(www.epa.gov/superfund/resources) - a standardized approach for assessing, 
documenting, and communicating risk assessment activities for hazardous waste 
sites

Soil Screening Guidance: Fact Sheet (www.epa.gov/superfund/resources) - an 
approach to using action levels for making risk decisions at hazardous waste sites

ECOTOX (www.epa.gov/superfund/resources) - software for evaluating ecological 
toxicity thresholds at hazardous waste sites
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Risk Assessment and Risk Assessment Tools (cont.)

Center for Risk Excellence, compendium of risk assessment and risk management 
tools (http://riskcenter.doe.gov/cre) - links to software, databases, and other tools for 
risk professionals, including an on-line calculator for action levels

Regional and State Action Level Policies.  For example, EPA Region IX 
Preliminary Remediation Goals (www.epa.gov/region09/waste/sfund/prg)

Risk Management Plan Data Elements, EPA/550/3-96/012, May 1996 
(www.epa.gov/clhtml/pubalpha.html)

Integrated Risk Information System (IRIS), (www.epa.gov/iris) - toxicity 
information for contaminants

American Society for Testing and Materials, Risk-Based Corrective Action 
(www.ucop.edu/facil/eps/astm.html) - information on the use of risk-based 
Corrective Action concepts as developed by ASTM

Elements to Consider When Drafting EPA Risk Characterizations, March 1995 
(www.epa.gov/ORD/spc/rcelemen.html)
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Tool for Evaluating Risk Expertise

Few ecological impacts Substantial potential 
ecological impacts

Ecological impacts exist

Relies on standard tools or 
easily understood 

assumptions
Relies on professional risk 
assessor/uses nonstandard 
assumptions

Expertise and approach of 
owner/operator

Data are readily 
available and usable

Data are not currently 
available

Element

28

Simpler — Risk 
Guidance Available 
and Generally Limited 
Help is Needed

May Need Some 
Assistance on Risk 

Issues

More Complex —
Generally Need 
Assistance of a 

Risk Professional

Many final cleanup decisions, 
some EIs/ screening decisions

Type of Risk DecisionMost EIs, some screening 
and final cleanup decisions

No standard tool applicable
Standard tool available 

and applicable
Action level available

Several nonstandard 
pathways presentStandard pathways exist

Several contaminants with 
synergetic effects or no 
toxicity data

Common, well-
understood contaminants 

are present

Toxicity information for 
contaminants accessible 

and easily used

Exposure pathways/ 
assumptions well defined 

and standard

Data available and 
usable to make a risk 

decision
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Conceptual Site Model
(Part III)

This document is part of the training materials for the RCRA Corrective Action Workshop 
on Results-Based Project Management.  It contains summaries of EPA statutory authorities, 
regulations, and guidance materials.  This document does not substitute for any of these 
authorities or materials.  In addition, this document is not an EPA regulation and therefore 
cannot impose legally binding requirements on EPA, States, or the regulated community.  
EPA may change this document in the future, as appropriate.
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CSM Module Objectives (Part III)

Participants will:

• practice using a publicly available 
computerized “Site Conceptual Exposure 
Model Builder” to visually capture 
environmental conditions for the case study
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SCEM Exercise 

• Working with the instructor and via 
large group interaction, build a 
computerized SCEM CSM at the 
laptop at your table.
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Recent Developments in 
Innovative Treatment 

Technologies

This document is part of the training materials for the RCRA Corrective Action Workshop on 
Results-Based Project Management.  It contains summaries of EPA statutory authorities, regulations, 
and guidance materials.  In addition, this document is not an EPA regulation and therefore cannot 
impose legally binding requirements on EPA, States, or the regulated community.  EPA may change 
this document in the future, as appropriate.
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Module Objectives

Participants will:
• Be provided an overview of several 

Innovative Treatment Technologies
– Monitored natural attenuation; 
– Passive treatment walls;
– Vapor extraction; 
– Bioventing; 
– Phytoremediation;



3

3

Module Objectives, (Cont’d)…

– Soil washing;
– Solvent extraction; and
– Non-aqueous phase Liquid (NAPL) 

recovery

• Be provided an overview of EPA policies 
associated with natural attenuation
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Exercise for Application of ITT to 
Case Study Site

With the case study as context for this 
exercise, evaluate the Innovative 
Treatment Technologies we have 
discussed.   
List “pros” and “cons” for each ITT; 
and, identify information needs, 
where appropriate, in order to 
determine applicability for each ITT.
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Why ITT?
Innovative Treatment Technologies

• Can achieve the same results as established 
technologies, but at a LOWER cost

• Can be MORE EFFECTIVE than established 
technologies at the same cost

Notes:

A course on Innovative Technologies is sponsored by the Technology Innovation 
Office (TIO) in the Office of Solid Waste and Emergency Response (OSWER), 
U.S. Environmental Protection Agency (EPA), and by EPA’s Office of Research 
and Development (ORD).  Its purpose is to enhance the ability of participants to 
consider innovative treatment technologies as cost-effective alternatives to 
conventional technologies.

For additional information, please reference the following URL:
http://www.epa.gov/swertio1/index.htm



6

6

General Features of ITT

• Lack full-scale cost and performance data

• May be new technologies or new applications 
of existing technologies

• Generally do not include:
– incineration
– ex situ solidification and stabilization
– pump-and-treat systems
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Examples of ITT

1. Monitored Natural Attenuation (MNA)
2. Passive Treatment Walls
3. Soil Vapor Extraction (SVE) with enhancements
4. Bioventing
5. Phytoremediation
6. Soil Washing

Notes:

Additional Innovative Treatment Technologies addressed in the course sponsored 
by TIO include:

Thermal, Physical, and Chemical Technologies
- Thermal desorption
- Soil flushing and surfactant enhancements
- Soil washing and Solvent extraction
- Electrokinetic remediation
- Chemical oxidation

Bioremediation Technologies
- Solid-phase bioremediation
- Bioslurping
- Enhanced in situ groundwater remediation
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Examples of ITT (Cont’d)…

7. Solvent Extraction
8. In-Situ Oxidation
9. Enhanced In-Situ Bioremediation of 

Groundwater
10.NAPL Recovery

• Bioslurping
• Gravity
• Surfactant and Cosolvent Flushing
• Six Phase Heating
• Dynamic Underground Stripping
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Monitored Natural Attenuation

Is defined as a:
Variety of in situ processes that act without 
human intervention to reduce the:

-mass;

-toxicity;

-mobility;

-volume; and

-concentration

of contaminants in soil or groundwater

Notes:

The term “monitored natural attenuation” refers to the reliance on natural 
attenuation processes, within the context of a carefully monitored site cleanup 
program, to achieve site-specific remedial objectives within a timeframe that is 
reasonable when compared with other more active methods.
In situ natural attenuation processes include:
-biodegradation
-sorption
-dispersion
-volatilization
-dilution
-chemical transformation

Reference:  Monitored Natural Attenuation Final Policy OSWER Directive 9200.4-
17P, dated April 21, 1999, EPA document number EPA-540-R-99-009.  Hardcopy 
available in Workshop Toolbook.  The document also can be downloaded from the 
EPA web site at:  www.epa.gov/swerust1/directive/d9200417.html
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MNA Demonstration Through Site 
Characterization

1. Historical groundwater and/or soil data 
demonstrate declining trend in 
concentrations

2. Geological and/or geochemical data 
demonstrate natural attenuation processes 
and rates

3. Field or microcosm studies

Notes:

Unless #1 is of sufficient quality and duration, #2 and possibly #3 will be required.

Historical data may include soil, groundwater, air, and NAPL phases, and three-
dimensional profiles of contaminant concentration changes with time.  Once it is 
known what chemicals and phases were used at the site, the Conceptual Site Model 
approach may be useful to evaluate chemical distribution among physical phases at 
the site as part of a monitoring program.  Fugacity is one tool for evaluating the 
distribution of chemicals among physical phases at the site.

Geochemical data includes changes in concentrations of oxygen, iron, nitrate, 
sulfate, manganese, and methane (terminal electron acceptors).

Field or microcosm studies involve demonstration of biodegradation using site 
samples with naturally occurring microbial populations.  Mineralization studies 
may be conducted to show biodegradation to CO2, transformation intermediates 
may be characterized, and toxicity tests may be used to demonstrate decrease in 
toxicity.  Poisoned control microcosms are used to separate abiotic chemical 
transformation from biological transformation.
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Field-Scale Evaluation of MNA

1. Determine if natural attenuation is occurring using 
geochemical data

2. Determine groundwater flow and solute transport

3. Locate sources, releases, and receptors

4. Estimate the rate of natural attenuation

5. Compare the rate of transport to the rate of 
attenuation

6. Compare conditions at point of discharge to 
acceptable criteria

Notes:
1. Geochemcial data refers to use of oxygen, iron, nitrate, manganese, sulfate, and carbon dioxide 

by microorganisms to degrade organic contaminants.  Decreases in concentration may indicate 
use by microorganisms, and therefore add evidence for biodegradation.

2. Groundwater flow and solute transport data are used to determine the rate of transport of the 
target contaminants taking into account the influence of dilution, sorption, dispersion, and 
volatilization.

3. Sources, releases, and receptors are identified as part of the Conceptual Site Model and 
Environmental Indicators evaluation.  The absence of contamination in a 

downgradient well means nothing until it is demonstrated that the downgraident well is in a flow 
path from the source of contamination.  The absence of evidence is not the evidence of absence.

4. Rate of natural attenuation using first order rate kinetic approach is used in the model Bioscreen
to evaluate natural attenuation, and has been found appropriate for a variety of sites.

5. Compare rate of transport of target chemicals (plume) to rate of attenuation to determine if plume 
is expanding or contracting.  Can use this information in the evaluation of 

Environmental Indicators.

6. Are conditions at the point of discharge protective of public health and the environment?  
Does discharge meet regulatory criteria?
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Use of Monitoring Wells in 
Determination of Natural Attenuation

The absence of evidence 
is NOT

evidence of absence

Notes:

The absence of contamination in a downgradient monitoring wells means nothing 
until it is demonstrated that the downgradient well is in a flow path from the source 
of contamination.
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Final EPA Directive 9200.4-17P

• Title:  “Use of Monitored Natural Attenuation at 
Superfund, RCRA Corrective Action, and 
Underground Storage Tank Sites”

• Signed on April 21, 1999

• Available at: 
www.epa.gov/swerust1/directiv/d9200417.htm

• Hard copy also available in Workshop CD

13

Notes:
Directive signed by Acting Assistant Administrator, and Directive cover memo 
signed by EPA Directors from the Office of Solid Waste (RCRA Corrective 
Action), Office of Emergency and Remedial Response (Superfund), Office of 
Underground Storage Tanks, Federal Facilities Restoration and Reuse Office, and 
Technology Innovation Office.   Sign-off by these Directors reflects the cross-
program coordinated effort that went into the development of the Directive.  

Cover memo also includes names and phone numbers of EPA Headquarters, 
Regional and Office of Research and Development (ORD) contacts representing 
Superfund, RCRA, and UST programs.
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What is the Purpose of Directive?

• Clarifies EPA’s policies regarding use of MNA 
for soils and groundwater 

• Appropriate to use as guidance for developing, 
evaluating, and approving MNA remedies

• Not intended to be detailed technical guidance

• Does not scale back EPA goals for remediation 
of soils or groundwater

14

Notes:
While the directive does not focus in detail on technical aspects of MNA remedies, 
it does provide an extensive list of references for users to pursue technical guidance.  

“EPA remains fully committed to its goals of protecting human health and the 
environment by remediating contaminated soils, restoring contaminated
groundwaters to their beneficial uses, preventing migration of contaminant plumes, 
and protecting groundwaters and other environmental resources,” - EPA Directive 
7200.4-17P, page 1.
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Definition of MNA in Directive

“The term ‘monitored natural attenuation’ refers 
to the reliance on natural attenuation processes 
(within the context of a carefully controlled and 
monitored site cleanup approach) to achieve
site-specific remediation objectives within a 
time frame that is reasonable compared to that 
offered by other more active methods.”

15

Notes:
The Directive continues with the following statement regarding natural attenuation 
processes:

“The ‘natural attenuation processes’ that are at work in such a remediation approach 
include a variety of physical, chemical, or biologic processes that, under favorable 
conditions, act without human intervention to reduce the mass, toxicity, mobility, 
volume, or concentration of contaminants in soil or groundwater. These in-situ 
processes include:  biodegradation; dispersion; dilution; sorption; volatilization; 
radioactive decay; and chemical or biological stabilization, transformation, or 
destruction of contaminants.” 
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Provides Useful Background 
Information Dealing With...

• Contaminants of concern, including 
transformation products

• Specific characteristics associated with MNA 
for petroluem-related contaminants, chlorinated 
solvents, and inorganics

• Cross-media transfer of contaminants

• Advantages and disadvantages of MNA

16

Notes:
The Directive cautions those considering MNA to recognize that while some 
(perhaps the more obvious) contaminants may be attenuating, other (perhaps less 
obvious) contaminants may be resistant to attenuation processes. For example, 
those considering MNA for gasoline often focus on the benzene, toluene, 
ethylbenzene, and xylene (BTEX) component, which has been found in a significant 
number of settings to attenuate sufficiently to afford adequate protection.  However, 
a common additive to gasoline, methyl tertiary-butyl ether (MTBE), has been found 
to migrate significant distances and threaten down-gradient water supplies in the 
same settings where the BTEX component of the plume has stabilized or 
diminished due to MNA.  

MNA remedies, involving cross-media transfer of contamination, should include a 
site-specific evaluation of the potential risks posed by the contaminant(s) once 
transferred to a particular medium.  The Directive states EPA’s preference for MNA 
remedies that rely more on those processes that destroy or degrade contaminants 
rather than just transfer them from one medium to another.   
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Guidance Deals With Topics 
Including...

• Role of MNA in EPA 
cleanup programs

• Demonstrating the 
efficacy of MNA

• Sites where MNA may 
be appropriate

17

• Reasonable timeframe

• Remediation of 
sources

• Performance 
monitoring

• Contingency remedies
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Some Major Messages

• MNA is appropriate at many, but NOT all, sites

• MNA is not a walk-away, no-action,  or 
presumptive remedy 

• MNA needs to be technically justified by the 
proponent 

• MNA needs to address all contaminants of 
concern, not just most obvious

18
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Some Major Messages (Cont’d)...

• MNA used typically with other “active” 
measures, especially those focused on 
sources

• MNA is most appropriate for groundwater 
where plume is already stable or shinking
(i.e., where plume is not migrating)

• MNA should be able to achieve objectives in 
a reasonable timeframe 

19

Notes:
Determining  what is a reasonable timeframe should be a site-specific decision; 
however, the Directive recommends that the following factors be considered when 
evaluating the “reasonableness” of a proposed timeframe associated with an MNA 
remedy:

• Current as well as future use of the affected resource;
• Relative timeframe in which the aquifer may be needed;
• Subsurface conditions and plume stability, which can change over an 

extended timeframe;
• Whether the contamination, either by itself or as an accumulation with 

other nearby sources (on-site or off-site), will exert a long-term 
detrimental impact on available water supplies or other environmental 
resources;

• Uncertainties regarding the mass of contamination in the subsurface and 
predictive analyses; 

• Reliability of monitoring and institutional controls over long periods;
• Public acceptance of the timeframe likely needed to reach objectives; 

and 
• Availability of adequate funding of monitoring over the expected

timeframe.    
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Some Major Messages (Cont’d)...

• Progress should be carefully monitored

• Contingency measures should be included 
when MNA is selected based mostly on 
predictive analysis

• A cleanup is not completed until cleanup 
objectives set by implementing Agency have 
been achieved 

20
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Passive Treatment Walls

Notes:

An in situ permeable reactive wall is installed downgradient of a groundwater 
containment plume.  The wall will intercept and react with contaminated 
groundwater.  The process represents a low-cost, low-maintenance, remedial 
alternative for groundwater treatment.

The barrier material consists of a reactive medium that will degrade or retain the 
containment plume.  Construction specifications for the barrier are based on the 
retention time required for specific contaminants.

Some reactive walls containing zero valent iron have been used to dechlorinate 
solvents dissolved in groundwater such as trichloroethylene and dichloroethylene.
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Passive Wall Process 
Components

• Reactive media
– zero valent metals (for example, iron filings)
– chelators
– sorbent materials (for example, activated carbon)
– oxygen releasing compounds (ORC)

• Vertical barrier and “funnel and gate” 
components

Notes:
Passive walls use reactive media to treat contaminant plumes.  Such media have 
included:

-zero valent metals to treat halogenated compounds
-chelators to treat metals
-sorbent materials
-gravel or other porous media through which air is sparged

Design and construction techniques for vertical barrier walls are used to   “key” the 
treatment wall into the aquitard or lower confining layer.
Engineered fill materials commonly are used to construct “funnel and gate” systems 
to direct groundwater through a relatively impermeable funnel to the permeable and 
reactive wall (gate), reducing the amount of reactive media needed.  The low-
permeability funnel is typically constructed of sheet piling or soil-bentonite.  Low-
permeability capping material, such as concrete or bentonite, is recommended to 
cover and protect the wall and limit surface infiltration.
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Example Process of Using Passive 
Treatment Walls

Notes:

Reactive walls may be staged in series to remediate different types of contaminants 
consecutively or to provide secondary or further treatment.  For example, in the 
illustration above an iron reactive wall could dechlorinate chlorinated 
hydrocarbons.  The resulting hydrocarbon plume could be bioremediated by 
introducing oxygen.  The oxygen could be introduced, for example, through using 
oxygen-releasing compounds or by sparging with air.  The extent and rate of 
treatment would be monitored through a series of groundwater monitoring wells.
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Applications of Passive Treatment 
Walls

• Contaminated groundwater in shallow 
contained aquifers

• Organic and inorganic substances

• High concentrations of contaminants

Notes:

To ensure capture of the contaminant plume, the contaminated water-bearing 
zone should be isotropic and have a laterally contiguous confining unit.  It is 
important to have site characterization data on groundwater flow rate and 
direction, hydraulic conductivity, and integrity of the confining layer.

Volatile chlorinated hydrocarbons are easily degraded using iron filings.  
Sorptive media, such as granular activated carbon (GAC), can treat petroleum 
hydrocarbons, chlorinated hydrocarbons, and SVOCs.  Oxygen-releasing 
compounds can effectively promote the bioremediation of petroleum
hydrocarbons.  Research also has been done to demonstrate aerobic 
co-metabolism of chlorinated solvents.  Selected metals such as chromium 
have been treated in the dissolved phase and converted to less toxic and less
mobile valence states.

Concentrations of contaminants generally are not a limiting factor.  The size 
of the contaminant plume and retention time required within the reactive 
medium dictate the thickness of the wall.  Dense nonaqueous phase liquids 
(DNAPLs), if present, could exhaust or migrate through the permeable 
treatment media. 
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Advantages of Passive Treatment 
Walls

• Effective in meeting contaminant reduction goals

• Minimal Operation and Maintenance (O&M ) 
requirements

• Effective in both high- and low-permeability soils

Notes:
Passive treatment walls are an in situ technology that leaves little or no  treatment 
residuals.  Pilot and full-scale projects have shown excellent results in the treatment 
of volatile organic compounds (VOCs), including perchloroethylene (PCE), 
trichloroethylene (TCE), and vinyl chloride (VC).

Operation and Maintenance (O&M) requirements for the wall itself are minimal.  
Monitoring requirements vary according to the specifications of the regulatory 
authority.

Unlike pump-and-treat systems, SVE, or air sparging, which work best in         high 
permeability soils, passive treatment walls can work well in low- permeability soils 
as well.
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Limitations of Passive Treatment Walls

• Need contiguous confining layer
• Reactive media may lose reactive capacity in 

time
• Sorptive media must be replaced periodically
• Biofouling may occur
• Chemical precipitation of dissolved solids may 

occur
• May not be cost-effective for deep confining 

layers
• Thorough groundwater modeling is essential

Notes:
Subsurface characteristics can be limiting.  The medium must have a contiguous 
confining layer into which the wall can be keyed.

Reactive media may lose reactive capacity over time.  The medium must be 
replaced periodically as sorptive sites become saturated.

Biofouling of the medium can occur in the presence of naturally occurring 
microbial activity and limit the chemical reactivity of the medium.

Depth to the confining layer affects cost.  Sheet piling can be used to place barriers 
inexpensively to depth of about 30 feet.  A backhoe and slurry can be used to reach 
depths of about 50 feet, and a clamshell or longstick backhoe can reach a depth of 
about 80 feet.  However, at depths greater than 30 feet, placement costs increase 
exponentially.

Groundwater modeling is essential to ensure capture of the plume and adequate 
retention time in the wall.  Funnel and gate systems alter groundwater flow patterns.
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Soil Vapor Extraction (SVE)
with Enhancements

• SVE is a physical separation technique that 
volatilizes and recovers contaminants from 
the soil

• SVE processes include:
– air sparging
– directional drilling

Notes:

SVE is an in situ process that removes volatile organic compounds (VOCs) from the 
vadose zone by application of vacuum through a system of extraction wells placed 
in the unsaturated zone.

SVE is known by several other names:
-soil venting
-vacuum extraction
-in situ air stripping
-in situ volatilization
-enhanced volatilization
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Air Sparging System
(Common Perception)

Notes:
Air sparging is a physical separation process that involves injecting air into the 
saturated zone to volatilize dissolved contaminants.  The principle of air sparging is 
based on the relative tendency of a compound to exist in the vapor phase rather than 
the dissolved (water) phase.  This concept is expressed as Henry’s Law.

The technology is particularly applicable for compounds with Henry’s Law 
Constant values greater than 10-3 atm-m3/mole.  Refer to TOOLBOOK, tab labeled 
“Conceptual Site Model (CSM),” and document “SUBSURFACE 
CONTAMINATION REFERENCE GUIDE,” Section 2.2 titled SOIL VACUUM 
EXTRACTION.

When air sparging is employed, compressed air is forced into the saturated zone 
through an injection well screened beneath the water table.  As air moves through 
the saturated zone, VOCs present in the water are stripped and travel to the 
unsaturated zone.  The sparged vapors are captured in the unsaturated zone by vapor 
extraction wells and treated above ground.  

Injection wells may be either vertical or horizontal.  Refer to the next section on 
directional drilling.
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Air Sparging System
(More Accurate Perception)
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Applications of Air Sparging

• Unconfined aquifer

• Permeable (coarse-grained) soils

• Shallow contaminant plumes

Notes:

Air sparging is applicable only under unconfined aquifer conditions.  Confining 
layers restrict vertical air flow and prevent the recovery of sparged contaminants.

Air sparging is implemented most easily and effectively in homogenous, coarse-
grained (permeable) soils.  Coarse soils provide a medium for even distribution of 
air, allowing for optimum mass transfer efficiencies and more effective removal of 
VOCs.

Air sparging is employed most commonly for contaminant plumes present at less 
than 30 feet below the water table.  Although air sparging can be implemented at 
greater depths, the potential for uncontrolled migration of sparge vapors increases 
with increasing depth because of the potential for channeling along subsurface 
features.  Sufficient vadose zone depth is also required to enable the vapor recovery 
system to perform adequately.

Applications at field scale has been primarily for BTEX contamination. 
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Limitations in Air Sparging

• Contaminant mobilization

• Limited effectiveness in heterogeneous soils

• Limited effectiveness in impermeable, fine-grained 
soils

Notes:
Sparging may influence the movement of contaminants in an aquifer more than the 
natural gradient.  The lateral migration of air within the saturated zone generally 
will be accompanied by a lateral spread of the dissolved contaminant plume.  Where 
dense nonacqueous phase liquids (DNAPLs) are present, air sparging activities have 
been observed to disperse the separate phase, increasing the size and concentration 
of the VOC plume.  The overall design of all remediation systems should 
incorporate measures to control the potential spread of the contaminants.

The effectiveness of air sparging is limited by the presence of soil heterogeneities, 
which can channel sparge vapor flow and result in inefficient mass transfer.  As a 
result, the remediation time frame in heterogeneous soil may be dictated by the time 
required for contaminants to diffuse from zones of lower permeability to those of 
higher permeability.

Sparging in impermeable, fine-grained soils may result in formation of fractures or 
development of gas pockets.  Injection of high-pressure air into an impermeable soil 
may cause fracture paths and vapors flow, resulting in poor contact between sparge 
vapors and contaminated soils.  Pockets of gas may decrease soil permeability and 
impede the effectiveness of an air sparge system.  They can also cause lateral 
displacement of groundwater, which, in the absence of groundwater controls, can 
result in lateral displacement of contaminants.
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DIRECTIONAL DRILLING 
Horizontal Drilling Process

Notes:

Directional drilling employs specialized drill bits to advance curved boreholes in a 
controlled arc for installation of horizontal wells or manifolds for SVE and sparging 
technologies.

The borehole is initiated at a shallow angle, typically 5 to 30 degrees to the ground 
surface.  After the arrival at a target depth, the drilling tool is reoriented to drill a 
horizontal borehole.  Electronic sensors located in the drill tool guidance system 
provide orientation, location, and depth data to the driller.

Directionally drilled boreholes can be completed blind, terminating in the 
subsurface, or can be reoriented upward to return to the ground surface. 
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Advantages of Directional Drilling

• Allows application of SVE in areas not 
accessible by vertical drilling

• Concentrates remediation along the geometry 
of the contaminated zone and eliminates 
need for multiple vertical wells

• Allows placement of well screen immediately 
above the water table and over an extended 
area

Notes:
Directional drilling technologies allow application of SVE in areas not generally 
accessible by vertical drilling techniques, such as under large aboveground 
structures.

Directional drilling can also increase the efficiency of SVE by concentrating 
subsurface remedial activities along the geometry of the contaminated zone and by 
increasing the zone of influence of a single extraction well.  In extensive operations, 
use of horizontal wells can eliminate the need for numerous vertical wells, 
eliminating the need for redundant hardware for SVE systems.

Horizontal wells allow the placement of extraction well screens immediately above 
the water table and over an extended area.
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Limitations of Directional Drilling

• Installation difficult for:
- Low permeability soils

- Cobbles and coarse gravels

• Costs increase dramatically with depth

Notes:

Installation of horizontal wells in soils and clays can be difficult because of the 
reduction of the specific capacity of the well caused by the smearing of silts and 
clays against the borehole wall.  This can result in lower effective permeabilities.  

The presence of cobbles and coarse gravels may complicate horizontal drilling and 
result in increased costs for well installation.

Horizontal wells are most commonly installed to depths of 50 feet to 80 feet, but 
have been installed to depths of 235 feet.  Approach lengths and installation costs 
increase considerably with well depth.
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Bioventing

• Treatment supplies oxygen in the vadose 
zone

• Oxygen is used by microorganisms in soil to 
initiate aerobic biochemical conversion and 
degradation of hydrocarbons

For benzene, complete biodegradation 
(biological mineralization) is described as 

follows:
C6H6  +   7.5 O2 6 Co2 +   3 H2O

Notes:

Bioventing is an in situ technology that supplies oxygen to the subsurface vadose 
zone to enhance the aerobic microbial biodegradation of contaminants.

Bioventing provides oxygen to unsaturated soils by injection of air or another 
source of oxygen, such as hydrogen peroxide or oxygen releasing compounds 
(ORCs).  Oxygen also can be introduced by vacuum extraction wells that simply 
draw air from the surface or from inlet wells.  The oxygen is used by indigenous 
microorganisms.  

Bioventing generally is effective for nonchlorinated hydrocarbons, such as
petroleum and creosote compounds, and hydrocarbons with low numbers of 
chlorine atoms, such as vinyl chloride.

Research has shown that oxygen concentrations as low as 2% by volume in soil are 
sufficient to stimulate aerobic biodegradation.



36

36

Schematic of Bioventing

Notes:

Bioventing may incorporate air extraction wells or air injection wells.  Air 
extraction wells draw air from the ground surface through contaminated soils,
while air injection wells push air into the subsurface.

If volatile contaminants can be controlled as shown in the diagram above, 
VOCs can also be treated using bioventing to biodegrade contaminants below
ground surface, thus eliminating emissions to the surface and the need for 
above-ground treatment systems.

Sometimes SVE systems are used in conjunction with bioventing systems. 
Following removal of volatile contaminants, SVE systems may be converted
to bioventing systems by reducing extraction flow rates.  Use of an 
SVE system in a bioventing capacity targets less volatile contaminants, and
may reduce operating costs by decreasing vapor treatment requirements or 
eliminating them altogether.
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Application of Bioventing

• Permeable unsaturated soil

• Temperature affects rate of reaction

• Aerobically biodegradable fuel hydrocarbons 
and some chlorinated VOCs

• Hydrocarbons that cannot be removed by 
SVE alone

Notes:

Bioventing is most appropriate for permeable, unsaturated soil where air (as the 
carrier for oxygen) can be moved through the soil to supply oxygen for 
biodegradation to the contaminated area. 

The temperature of the subsurface generally affects the rate of biodegradation.  The 
higher the temperature, over the range of 5º to 35º centigrade, the faster the rate of 
treatment.   However, where subsurface environments are naturally cold (e.g., 
Alaska) indigenous microorganisms are acclimated to optimum performance at 
natural environmental temperatures.

Bioventing is designed primarily to treat aerobically biodegradable and semivolatile 
fuel hydrocarbon constituents (BTEX).  However, some chlorinated volatile organic 
compounds (e.g., vinyl chloride) are aerobically biodegradable and are appropriate 
for the application of bioventing.  And some chlorinated compounds, such as TCE, 
can be co-metabolically biodegraded under aerobic conditions when a substrate is 
provided (methane for TCE).

Bioventing is also applicable to less volatile compounds, for example, higher 
molecular weight polycyclic aromatic hydrocarbon (PAH) compounds, that do not 
readily partition to the air phase, but are aerobically biodegradable.
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Limitations of Bioventing

• Limited to aerobically biodegradable 
chemicals

• Limited effectiveness in:
– Low permeability soils
– Soil with low moisture content

Notes:

Chemicals that are not aerobically biodegradable are not amenable to treatment 
using bioventing (for example, perchloroethylene (PCE) or carbon tetrachloride 
(CT)).

Low-permeability soils limit the ability to supply oxygen to the contaminated area, 
thus reducing or eliminating biodegradation.

Low moisture content in soil reduces microrganism activity and results in reduced 
biodegradation rate and extent, even when oxygen is present through the application 
of bioventing.  Because bioventing tends to dessicate soils, moisture may need to be 
added to soil through surface irrigation to maintain adequate moisture for 
microorganisms.
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Phytoremediation

Notes:

Phytoremediation is the use of plants to remove, contain, accumulate, or degrade
environmental contaminants in soil, groundwater, surface water, sediment, and air.  
That definition applies to all biological, chemical, and physical processes that are 
influenced by plants and that aid in the cleanup of contaminated substances.

Plants can be used in site remediation through degradation and mineralization of 
organic chemicals and through accumulation and concentration of inorganic 
chemicals, including heavy metals, from soil into above ground plant tissues.

Phytoremediation is still in the relative early stages of development and is being 
field-tested at various sites in the United States.
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Types of Contaminants and Plants

Contaminants
BTEX
PAH
Chlorinated Solvents
Metals
Nutrients 
Pesticides 
Explosives
Radionuclides

Plants
Trees (poplar, willow, 

cottonwood, birch)

Grasses (Bermuda, rye, 
sorghum, fescue)

Legumes (clover, alfalfa)

Notes:

Contaminants that are potentially treatable using phytoremediation include 
nonhalogenated and halogenated organic chemicals, inorganic chemicals 
(nutrients, metals, and radionuclides), pesticides, and explosives.  For chemicals 
that are hydrophobic (associated with the soil solid phase), plant roots may be used 
to bring microorganisms in the plant root zone (rhizosphere) into contact with the 
chemicals.

Plant types that are used depend upon the depth of contamination, ability of plants 
to grow in a given climate, and site specific situations.

At Aberdeen Proving Grounds, 183 hybrid poplars were planted at a cost of 
$15,000 over a one-acre site to remediate groundwater contaminated with 170 
mg/L 1,1,2,2-tetrachloroethane and 61 mg/L trichloroethyene (TCE).  Although 
groundwater concentrations have not been reported, tree tissue data indicate that 
evapotranspiration of volatile contaminants occurs.

At the Edward Sears site in New Jersey, 208 hybrid poplars were planted at a cost 
of $25,000 over a one-half-acre area to remediate groundwater contaminated with 
PCE and TCE.  While TCE was reduced from 28 ug/L to 1 ug/L in 9 months, 
results thus far cannot be used to differentiate between evapotranspiration or soil 
volatilization.
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Mechanisms of Phytoremediaton

• Extraction of chemicals
• Stabilization of soils
• Degradation of chemicals within the plant or 

root zone
• Volatilization of chemicals
• Hydraulic control of leachate
• Vegetative caps

Notes:

Hyperaccumulators are defined as plants that transport metals from the soil and 
contain more than 0.1 percent, dry-weight basis, of Ni, Co, Cu, Cr, or Pb, or 1.0 
percent of Zn or Mn.

Volatilization of chemicals, while less desirable than degradation, may be 
preferable to the prolonged risk of groundwater contamination.

Hydraulic control (phytohydraulics) uses plants with high transpiration rates to take 
up large quantities of water and reduce subsurface water content, thereby achieving 
hydraulic control of the site to prevent further migration of contaminants.
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Limitations of Phytoremediation

• Limited to shallow soil, streams, and 
groundwater

• Longer remediation time

• Toxicity and fate of degradation products is 
unknown

• Potential for contaminants to enter food chain

• Design must incorporate soil and climate 
conditions

Notes:

Phytoremediation is limited to the depth and extent of root zone establishment. For 
hydraulic control, it is limited to the depth to which it can affect water movement.

Longer remediation times are required due to several factors, including rate of plant 
establishment, rate of growth of the root zone, and low biological activity (low rate) 
in colder seasons.

Degradation products may be toxic and more mobile or less amenable to 
phytoremediation than the parent contaminant.  More research is necessary to 
address this topic.

Contaminants may enter the food chain through uptake into grasses and parts of 
trees that are subsequently consumed.

In matching a species for a particular containment application at a site, criteria 
related to site soil and climate must be considered.  Locally available indigenous 
plants are generally best suited for establishment and growth.
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Soil Washing

• Soil washing is an aqueous based ex situ 
technology that uses mechanical processes to 
separate and wash soil particles

Notes:
Soil washing removes contaminants in two ways:  (1) dissolution or suspension of 
contaminants in the wash solution, and (2) separates particles by size.

Contaminants associate more with organic carbon, silt, and clay by sorption (fine 
grained soil mineral fraction)

Contaminants associate less with sand and gravel (coarse grained soil mineral 
fraction
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Aqueous Soil Washing Process

Notes:  
Four phases of soil washing:
1. Soil Preparation.  Pretreatment of soil to remove oversized material.  Creates a more 

homogeneous feed stream for delivery to the soil washing/scrubbing plant.  Common sizes 
removed are ½ inch and larger.  Example, at the Libby Montana, wood preservative site, 
contaminated soil was deparated into two classes: (1) materials larger than ½ inch 
diameter, and (2) materials smaller than ½ inch. Example, soil for the Electric Power 
Research Institute was separated into two fractions:  (1) larger than soil particles (2 
millimeters in diameter), and (2) soil particles (sand, silt, and clay).  Particle classification 
and separation is a function of the type and requirements of the soil washing unit.

2. Soil Washing.  Aqueous washing solution removes pollutants from solids.  Washing 
methods include surface attrition, acid or base amendment for solubilization, mixing with 
solvents for dissolving contaminants released from solid to the liquid fraction.  Solids are 
separated and sent for further processing.

3. Wastewater Treatment.  Wastewater will contain primarily fine-grained solids, dissolved 
salts, organic humic compounds, free floating hydrocarbons, etc.

4. Management of Residuals.  May be disposed in a regulated landfill, or may require further 
treatment.
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Advantages of Soil Washing

• Relatively low-cost alternative for separating 
wastes

• Closed treatment system that permits control 
of ambient volatile emissions

• Can reduce the volume of contaminated 
media and the concentrations of 
contaminants

Notes:

Soil washing can be used as a pretreatment step to concentrate contaminants and 
reduce the volume of wastes that require further treatment, thereby reducing the 
overall costs of a cleanup project.

Because the technology is primarily a separation and volume reduction process, it 
frequently is used with other technologies.

Examples:  Wood preserving site (Libby, Montana), and EPRI sites with PCP 
contamination.  Separation by material sizes provided a strategy to both reduce the 
volume of more highly contaminated materials, and concentrate contaminants for 
treatment in smaller reactors where better process control could be applied. 
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Limitations of Soil Washing

• Wash-water additives may make it necessary to 
treat wastewater before discharge.

• Effectiveness very much depends on soil 
conditions and nature of contaminants.

• Further treatment is usually required.

Notes:

Introduction of additives such as surfactants, acids, bases, etc., may require treatment of wastewater be

Most soil washing processes are relatively ineffective on soils with high clay and silt content.

Further treatment on concentrated contaminants, fine-grained soils, and wash-water may be required.

Costs quoted by soil washing vendors included in EPA REACH IT range from $30 to $195 per ton.
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Solvent Extraction Process

Notes:

Process description:
1. Feed preparation
2. Extraction
3. Recovery of solvents and organic compounds
4. Separation of solids

Methanol has been used at Hill Air Force Base, Utah, for sites contaminated by fire 
training activities.  Methanol partitions the contaminants from the solid soil 
phase into the solution phase. The solution phase is recovered and reused.

Methanol has been used to treat containerized soil contaminated with PCP and other 
wood preservative chemicals including PAHs.  The solvent extraction process 
was combined with photodegradation technology to degrade the organic 
chemicals in the extracted solvent on site within a period of a few hours.
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Advantages of Solvent Extraction

• Reduces the volume of hazardous wastes 
to be treated

• Adaptable for different contaminants, 
concentrations, and soil conditions

• More effective than aqueous soil washing 
for hydrophobic contaminants

Notes:

Extraction efficiencies of 90 to 98 percent on PCB sediments have been reported.

Vendors costs range from $30 to $800 per ton of contaminated soil.

Example of the application of the solvent ethanol for pentachlorophenol (PCP) 
removal from contaminated soil.  Treatment combination used was solvent 
extraction, followed by photodegradation of chemicals in the solvent phase.



49

49

Limitations of Solvent Extraction

• Traces of solvent may remain in the treated solids

• Least effective on very high molecular weight 
organics

• Can become expensive if solvent reuse is not 
possible

• Generally not applicable for inorganic 
contaminated soil

Notes:

Traces of organic solvent may remain in the treated soils, therefore, toxicity of the 
solvent is an important consideration.

Often high ratios of solvent:soil are required for contaminant removal.

Often a combination of solvents are best, rather than one solvent, which can 
increase costs of treatment.

Treatability studies should be performed to determine effective combinations of 
solvents, rate of extraction, and solvent reuse aspects.
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In Situ Oxidation

DescriptionDescription
• Injection of strong 

oxidants
– Fenton’s 

Reagent, 
hydrogen 
peroxide, or 
potassium 
permanganate

• Oxidation and/or 
dechlorination process

• Best for compounds 
with unsaturated 
carbon-carbon bonds

Contaminants TreatedContaminants Treated
• VOCs
•SVOCs
•Petroleum hydrocarbons

Fenton’s Reagent - reaction between hydrogen peroxide and ferrous iron (II) to 
generate a hydroxyl radical (this radical is second only to fluorine in oxidation 
potential)

Complete oxidation of organic compounds yields innocuous by-products commonly 
founds in nature, primarily carbon dioxide and water
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In Situ Oxidation:
Status

• Over 50 full-scale cleanups for BTEX

• 42 field demonstrations on chlorinated 
solvents

• At least four vendors

• More study needed on long-term 
effectiveness on chemicals not oxidized 
initially (rebound)

Vendors:
In-Situ Oxidative Technologies
- ISOTEC process using Fenton’s reagent chemistry (hydrogen peroxide and proprietary iron-based 
catalysts) - can completely oxidize most petro and aromatic hydrocarbons, chl solvents, pesticides and 
herbicides
- 3 full scale projects in design, 14 full scale projects constructed (primarily in NJ), 3 full scale cleanups

Geo-Cleanse International, Inc. (GCI)
- Geo-Cleanser Process uses Fenton’s reagent chemistry (H2O2 and ferrous sulfate)
- injected reagents are not envr hazardous, intermediate products are natural, nonhazardous mono and fatty 
acids, end products are CO2 and H2O, and in the case of chl solvents, chloride ion.  Remaining reagents 
decompose to water and O2 and provide nutrients for natural remediation processes, or precipitate as
nonhazardous metallic salts
- been applied successfully at 40 commercial sites for full scale cleanups
- cost is $2 - $25/lb/contaminant (excludes excavation, permitting, and disposal of residues)

Potential Vendor:
BSI Environmental 
- uses Fenton’s for soil and sludge contamination (ex situ)
- potential for in situ gw treatment
- 1 full scale
- cost is 100K - 220K/yd3 (excluding excavation, permitting, and disposal of residues)
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ProsPros
• Destroys NAPL
• Permanent solution
• Low capital
• Low energy
• Rapid cleanup and 

closure
• Enhances existing 

pump and treat systems 
with little modification

In Situ Oxidation
ConsCons
• Contaminant volatilization 

(BTEX)
• May require large quantities of 

oxidizing agent
• Possible incomplete oxidation or 

formation of intermediate 
contaminants

• Other carbon sources compete 
for oxidant

• May require multiple injections

Pros:

low cost - no permanent structures or monthly maintenance fees

minimal site disruption - ability to remediate under structures and pavement, 
around utilities, and without interrupting site operation or closing facilities

time - reduces contaminant levels within hours and contaminant reduction is 
verifiable within days

Cons:

certain organics can not be effectively oxidized by Fenton’s reaction including
methylene chloride, alcohols, and ketones
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Enhanced In Situ Bio-Remediation 
of Groundwater

53

Groundwater
Treatment

Nutrients and 
Oxygen

Treated water 
to disposal

Contaminated 
Groundwater

Extraction Well

Treated Groundwater

Injection 
Well

New 
Water 
Table

ContaminantOriginal Water TableBioactive Zone

Notes:

Promotes and accelerates the natural biodegradation process in saturated soil.

Generally consists of a water recirculation system, aboveground treatment of 
ground water, conditioning infiltrating water with nutrients, and an oxygen source.

One design option consists of central withdrawals of ground water and reinfiltration 
through injection wells, surface ponds, or infiltration galleries at several locations 
around the outer border of the treated area.  Hydrological control or engineered 
barriers (slurry wall) can be used to isolate the site.

Generally, the groundwater is withdrawn at a higher rate than it is infiltrated.  
Surplus is discharged off-site after being treated to meet permit requirements.

To support biodegradation in the subsurface, and aboveground treatment system 
may be used to degrade contaminants in the withdrawn ground water and to 
condition the water before reinfiltration.
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Types of In Situ Bioremediation 
Processes

• Aerobic processes

• Anaerobic processes

• Cometabolic processes

54

Notes:

Aerobic biodegradation involves the use of dimolecular oxygen (O2) by 
microorganisms and the oxidation of organic contaminants.  Highly oxidized 
compounds such as PCE and TCE are impossible or difficult to biodegrade 
aerobically because they cannot donate electrons.  These oxidized compounds can, 
however, be reduced under anaerobic conditions.

Anaerobic biodegradation occurs without O2 as the electron acceptor.  Inorganic 
electron acceptors in the subsurface include:  nitrate (NO3-) ferric iron (Fe+³), 
sulfate (SO4-²), and manganese (Mn+4).  Adequately characterizing a plume for 
electron acceptors is critical to understanding , predicting, and controlling the likely 
bioremediation processes.

Cometabolism is a process in which organic contaminants are degraded fortuitously 
(by accident) by the enzymes of microbes metabolizing substrates for food and 
energy.  Therefore, the chemical undergoing cometabolism does not provide energy 
or food for the microorganism, and actually microbial energy and enzymes in the 
process of transformation.
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Important Factors in Enhanced In 
Situ Groundwater remediation

• Infiltration

• Electron acceptor

• Nutrients

55

Notes:
Infiltration:
Injection wells drilled into the saturized zone are the most direct method for providing electron 
acceptor and nutrients.
Infiltration galleries or surface applications can reduce installation costs, however, direct contact 
with ground water is less assured.

Electron acceptor:
Aerobic biodegradation provides the most rapid reactions, and the amount of contaminant 
biodegraded is proportional to the amount of oxygen added.  Oxygen concentrations that can be 
achieved at 50 F include:  for air, 10mg/L; for oxygen saturated water, 40 mg/L, and for 
hydrogen peroxide at 200 mg/L, 94 mg/L of oxygen.
A method to potentially improve the delivery of oxygen is through the use of oxygen releasing 
compounds (ORC) that are placed in the bottom of injection wells.
Hydrogen peroxide at less than 100 mg/L can inhibit bacterial activity, and upon reaction to 
provide O2 may “degas” oxygen out of the saturated zone and into the unsaturated zone.  An 
example of this occurred at the Champion International Site in Libby, Montana, where 
concentration of O2 in the unsaturated soil above the H2O2 injection well was up to 40% by 
volume.
The reaction of NO3- (electron acceptor) with toulene, is shown below:

Toulene + NO3- → CO2 + N2
About 4 – 7 ppm NO3- are required to degrade 1ppm of hydrocarbon

The need for addition of nutrients depends upon the amount and bioavailability of nutrients 
present at the contaminated site.  Nitrogen (N) and phosphorus (P) are generally considered to be 
required to accomplish aerobic biodegradation of carbon and the amount of N and P required is 
based on the amount of carbon contaminant.  The ratio that is generally used is:  C:N:P = 
100:10:1 (by weight)
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Applications of Enhanced In Situ 
Groundwater Remediation

• Treats two media (soil and water) 
simultaneously

• Broadly applicable for organic compounds

• Considered a natural process with public 
acceptance

• Routinely used at UST sites and wood 
preserving sites

56

Notes:

Technology is more cost effective at sites where both soil and ground water are 
treated that, for example, conventional pump and treat technology where the water 
is first pumped from the subsurface, and then must be treated separately in an above 
ground reactor.

The process also reduces toxicity upon biodegradation of the parent compounds and 
intermediates.

Example includes the Champion International Site in Libby, Montana, for treatment 
of wood preserving wastes including creosote, containing PAHs and 
pentachlorophenol (PCP).  Reference:  Champion International Superfund Site, 
Libby, Montana Field Performance Evaluation.  Bioremediation Unit:  In Situ 
Bioremediation of the Upper Aquifer.  EPA/600/R-97/044, U.S. EPA Office of 
Research and Development, Washington, D.C. August, 1997.  Another example is 
traverse city, Michigan, under the direction of the Kerr Environmental Research 
Laboratory, Ada, Oklahoma (Dr. John Wilson).
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Limitations of Enhanced In Situ 
Groundwater Remediation

• Contaminants must be biodegradable

• Requires extensive site characterization

• Mobility of contaminants may require the use of 
an aboveground water treatment system

• Depth to groundwater and cleanup levels may 
limit applicability

Notes:

Site characterization is required to determine both applicability and performance of 
the technology.

Addition of water witrh nutrients and oxygen (or other electron acceptor) may 
increase the level of the water table and cause spreading/mobilization of 
contaminated water at the site.  This would generate the need for contaminant, 
either hydraulic or structural, or both.

Careful process control is critical to technology performance.  For example, 
addition of too much H2O2 may inhibit biodegradation and addition of any oxygen 
may oxidize reduced iron that causes precipitation and reduce water flow rates.  
H2O2 may degas in the subsurface and influence permeability and release oxygen 
into the vadose zone.
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NAPL Recovery

• Bioslurping

– Enhanced recovery using applied vacuum

– Compare with conventional gravity removal 
technique
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Bioslurping

• Product and water are withdrawn as a liquid 
column, slugs, droplets, or vapor

• Smearing of LNAPL product minimized

– Water table not depressed

– Horizontal permeability > vertical permeability

• Applied to LNAPLs including petroleum 
hydrocarbons, gasoline, jet fuels, diesel, and 
heating oils

Notes:

Product and water are drawn up the slurp tube as a liquid column, slugs, droplets, or 
vapor.  Product and water can be drawn up as a column provided liquid flows into 
the well fast enough and depth below the ground surface does not exceed roughly 
25 feet; otherwise, product is “slurped” up through the entrainment.

Because the water table is not depressed, vertical “smearing” of light nonaqueous 
phase liquids (LNAPLs) is minimized.  In almost all natural settings, horizontal 
permeability is greater than vertical permeability.

The liquid stream extracted from the bioslurper well flows through a vapor-liquid 
separator to the vacuum pump and to an oil-water separator.

Bioventing of soils in the vadose zone is achieved by withdrawing soil vapor from 
the recovery well.
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Bioslurper System

Notes:

Components of the bioslurping system include:
•Slurp tube extending to LNAPL
•Vacuum extraction pump
•Vapor-liquid separator
•Oil-water separator

A bioslurper system consists of a “slurp” tube that extends into the LNAPL free 
product layer in the well.

Product is drawn up by the vacuum extraction pump.  The system pulls a vacuum of 
as much as 500 millimeters of mercury (mm Hg) on the recovery well to create a 
pressure gradient to draw LNAPL into the well.  The bioslurper is operated to cause 
little drawdown in the aquifer, minimizing the quantity of extracted groundwater
requiring treatment.

Recovered fluids and vapors are separated so free product can be recovered and 
recycled.  Ground water and soil vapors may be treated (when required) and 
discharged.
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Gravity Recovery of LNAPL
Ground Surface Original NAPL level

NAPL

NAPL

Smear 
Zone

Smear 
Zone

Notes:

Gravity LNAPL recovery is conventional, not innovative, and is shown for 
comparison with Bioslurping.  Water tables depression pump lowers water level and 
causes of “cone of depression” for LNAPL to enter the recovery well.  Change in 
hydraulic gradient provided by lowering the level of water and LNAPL provides to 
driving force for LNAPL movement into the recovery well.

Drop in LNAPL level causes “smearing” of NAPL across aquifer due to capillary 
forces in aquifer material, creating residual saturation of NAPL in pores of aquifer.  
Residual saturation is more difficult to remove than free product.

The trapped residual in the aquifer material constitutes a continuous source of 
contamination to groundwater that will persist after product removal from the water 
table is completed.
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Advantages of Bioslurping

• Enhanced recovery due to vacuum driving 
force

• Non-smearing of aquifer since LNAPL flows 
horizontally

• Minimal ground water extracted

• Promotes biodegradation

• System can be reconfigured for bioventing

Notes:

Recovery of product is enhanced over conventional methods because, as opposed to 
gravity alone (groundwater cone of depression), the vacuum provides a driving 
force.

Containment flow proceeds along a horizontal flow path that reduces entrapment of 
product or the “smearing” that is typical of dual pump systems.

Minimal ground water is extracted.  Extraction of ground water usually increases 
costs significantly because of the need for aboveground treatment and potential 
additional permitting requirements.

As vapor is extracted from the subsurface, oxygen in air drawn from the surface 
promotes aerobic biodegradation (bioventing) throughout the vadose zone and 
capillary fringe.

After product recovery is completed, bioslurper system can be reconfigured into a 
full-time bioventing system to remediate the contamination in the vadose zone.
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Limitations of Bioslurping

• Works only with LNAPLs

• Not effective at depths of greater than 25 feet 
below ground surface

• Requires close monitoring and frequent 
maintenance

Notes:

Bioslurping works only with LNAPLs.

Contaminants cannot be drawn (pumped) as a column if the free-phase layer is at a 
depth of  greater than 25 feet below ground surface (bgs)

Bioslurping requires close monitoring and frequent maintenance to keep the system 
operational, because three media (product, vapors, water) must be treated or 
disposed of simultaneously.
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Surfactant and Cosolvent Flushing:
Status

• Over 30 field/pilot scale completed or in 
progress

• About 10 full scale/commercial completed or 
in progress

• Majority of projects target DNAPLs (TCE)
• Few cosolvent-only projects
• Major Issues

– Recovery and re-injection (recycling)
– How surfactants affect bioremediation
– How flushing can be coupled with other 

technologies

Definitely  need more cost data.  One report on costs from a demonstration site 
indicated that it was quite expensive, but this was at a demo which is typically an 
expensive undertaking to demonstrate the efficacy of a technology, not the costs.

Also need to develop uniform ways of determining costs.  This is an ongoing 
battle with many technologies  - do you report in $/gall treated or $/soil treated or 
$/cont. removed or others?  Many of the projects report costs in different ways. 
(RTDF is working on this)

It is also hard to determine how effective the technology was - if you don’t know 
how much dnapl was there to begin with, how do you know the removal 
efficiency.(RTDF is working on this)

There is a question as to when do you cease application of the s/c.  How clean is 
clean and what are the better technologies to use a polishing steps after bulk napl
is removed? (RTDF)

Each state has different reg. On re-injecting treated gw.  It is difficult (and 
expensive) to design systems if in some states you can re-inject h20 that still has 
cont. in it but in others you can virtually only inject clean h20. (TIO working on 
this)
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DescriptionDescription
• Added through

trenches or injection 
wells to mobilize or 
solubilize NAPLs

• Surfactants enhance
mobility of hydrophobic
organic compounds by 
lowering interfacial tension 
between water and NAPL

• Cosolvents increase solubility
• Recent applications use 

surfactant/cosolvent mixtures

Contaminants TreatedContaminants Treated
• VOCs, SVOCs
• Petroleum 

hydrocarbons
• PCBs
• Pesticides

Surfactant and Cosolvent Flushing

First field tests performed 7 years ago.  Most projects are for DNAPLs, but some for 
LNAPLs. 

This is a bulk or residual NAPL removal process more than a polishing step.

Technology under development by various industries and academic institutions.  
Funding has come from EPA, DOE, DOD.  Several consulting firms now do this 
commercially (INTERA,RADIAN).

Developed mainly because p&t have failed

Many field tests conducted solely for the purpose of feasibility and research and 
demonstration of the technology.  Now the field tests are focused on actually 
cleaning up sites - one being used at a dry cleaners site in FL.

Surfactants:  DOWFAX 8390, Sulfosuccinate, OT/Tween, Triton-x-100
Cosolvents: Alcohol, ethanol, n-pentanol

Often a mixture of surfactants/cosolvents is used
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ProsPros
• Treats wide range of 

contaminants
• Removes NAPLs
• Enhances existing 

pump and treat 
systems with little 
modification

Surfactant and Cosolvent Flushing
ConsCons
• Can increase plume 

size and 
concentrations

• Difficult to recover 
surfactants; recovery 
increases costs

• Difficult to remove 
contaminants from 
extracted groundwater 
with surfactants

• Can cause well fouling
• Some regulatory 

hurdles for reinjecting 
treated groundwater

The hardest part is to identify the DNAPL and quantify how much is there. 
Several tests have been developed to help with this process

difficult to use in heterogeneous low permeability soils

Lab studies need to be performed to determine the correct surfactant/cosolvent for 
the project.  Each project may require different s/c mixtures due to nature of cont. 
and site geochemistry.

Large volumes of water, contaminants, and s/c are generated that must be separated 
and treated at the surface (this is a v. costly step)

Some investigators are looking into ultrafiltration, solvent extraction, air stripping, 
vacuum steam stripping, photochemical treatment to separate h20/cont./s/c.

Because many flushing projects are targeted at DNAPLs there is a concern about 
mobilizing the dnapl to a clean part of an aquifer or into a new aquifer.  This is a 
significant concern.  You need to get hydraulic control to make sure that you are not 
going to lose any dnapl
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Questions for Case Study Site

Which of the following are potentially 
applicable to the Site?

! Passive Treatment Walls
! MNA
! SVE
! Bioventing
! Phytoremediation
! Soil Washing
! Solvent Extraction
! Product Recovery
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“Open Window” 
Communication 

This document is part of the training materials for the RCRA Corrective Action Workshop on 
Results-Based Project Management.  It contains summaries of EPA statutory authorities, regulations, 
and guidance materials.  This document does not substitute for any of these authorities or materials.  
In addition, this document is not an EPA regulation and therefore cannot impose legally binding 
requirements on EPA, States, or the regulated community.  EPA may change this document in the 
future, as appropriate.
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Objectives

You will be given an opportunity to:

• Learn about a factor affecting many interactions 
between the regulator and regulated

• Learn to use a communication tool to more 
proactively improve coordination between the 
regulator and regulated

• Practice using this tool to enhance communication 
with the facility, public, and other regulatory 
agencies 

Notes:
In this module, you will be introduced to a tool to help you channel the emotions, 
energy, and natural conflicts inherent in a Corrective Action toward a focus on the 
substantive and technical issues.  This improves your ability to achieve Corrective 
Action Results more easily, effectively, and quickly.

You may use this tool to reduce the amount of unknown information in a Corrective 
Action project.    As you reduce the amount of unknown information, you can better 
reduce or manage the level of uncertainty in a Corrective Action project.  

You will practice using this tool to enhance  communication between the facility, 
the public, and other regulatory agencies to achieve a Corrective Action Result. 
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A task 
of a RCRA Corrective 

Action Project Manager
is to influence another

to change.
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Resistance

• Often a person’s first response to making a 
change

• Natural human tendency when faced with:
– uncertainty
– unfamiliarity
– the unknown
– being “pushed” or forced
– areas where one has been “burned”
– no valid options or the opportunity to make a 

choice
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Reducing Resistance

• Resistance results from:
• Uncertainty

• Unfamiliarity

• The Unknown

• Perception of being 
thwarted or disregarded

• Pushing or forcing

• No valid options or the 
ability to make a choice

• Resistance reduced by:
• Managing uncertainty

• Gaining knowledge

• Removing surprises

• Involve early and 
continuously

• Trying other solutions

• Options and flexibility
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A Tool - The Johari Window

• Tool to help you manage uncertainty, gain 
knowledge, remove surprises 

• Dr. Joseph Luft and Dr. Harrington V. Ingham

• Johari Window Operator = YOU 

Notes:
The word “Johari” is a combination of the names “Joe” and “Harry,” Joseph Luft, 
Ph.D., and Harrington V. Ingham, M.D., of the University of California at Los 
Angeles.  Drs. Luft and Ingham developed the Johari Window model during a 
summer laboratory session in the 1950’s.  It first appeared in the Proceedings of the 
Western Training Laboratory in Group Development issued by the University of 
California at Los Angeles.

The Johari Window model addresses awareness in interpersonal relationships.  The 
Johari Window is a tool to help you increase your understanding and skill in 
interpersonal relationships, such as those between the public, facility, and 
regulatory agencies in Corrective Action.

Although the facility and public can also operate the Johari Window, for the 
purposes of this presentation, assume the “operator” of the Johari Window is YOU.   
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JOHARI WINDOW

4 
“Windows” 
represent

the the 
location of location of 
ideas and ideas and 

informationinformation

Notes:
The Johari Window is a model that includes four “windows” to represent the 
location of ideas and information available within a group of people who are 
dependent upon one another to achieve a common outcome.  In the case of a 
Corrective Action, the group represented by the Johari Window is the  regulatory 
agency, the facility, and the public.  At any one time during a Corrective Action, 
information important to the success of the project is available in one of four 
“windows:”

• Open Window;
• Blind Window;
• Hidden Window; or 
• Unknown Window 
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The OPEN WINDOW

• Information that is 
KNOWN or SHARED 
by all parties

• Clarity in what you 
want and what others 
want

• Examples ?

OPEN
WINDOW

Notes:
The Open Window contains information that is known or shared by all parties.  In a 
Corrective Action, it is information that is readily known to the regulatory agencies, 
the facility, the public, and any other involved party. 

Examples of information typically in the Open Window in a Corrective Action 
include information as written in a RCRA Facility Assessment that is both 
understandable and available to all parties, the publicly stated concerns of an 
environmental group, or an annual  report made available by a facility.  
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The BLIND WINDOW

• Information OTHERS 
KNOW but YOU DO NOT 

• Cannot address what you 
do not know

BLIND
WINDOW

Notes:
The Blind Window contains information that others know but you do not know, 
information that others  have but you do not have.  Lacking certain information, you 
may be “in the dark” when it comes to making certain educated decisions.

Examples of information that may be in a Blind Window in a Corrective Action 
include specific public needs and concerns, site characterization data or information 
regarding a facility’s past history that the facility may be reluctant to reveal, or the 
results of another regulatory agency’s recent facility inspection.   
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The HIDDEN WINDOW

• Information YOU know  
but OTHERS DO NOT 

• Others cannot use 
information they do not 
have

HIDDEN
WINDOW

Notes:
The Hidden Window contains information you know but others do not know, 
information that is visible to us but not to others.  Lacking certain information, 
others may be “in the dark” when it comes to making certain educated decisions.

Examples of information that may be in a Hidden Window in a Corrective Action 
include a pending enforcement action on the facility,  the stated concerns of an EPA 
or State technical support group that likely will significantly impact the facility’s 
proposed technical approach, or the lack of EPA or State resources to conduct 
significant public participation efforts.
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The UNKNOWN WINDOW

• Unknown data
• Unknown solutions
• Unknown 

opportunities
• Everyone is “in the 

dark”

UNKNOWN
WINDOW

Notes:
The Unknown Window contains information not yet available to either you or 
others.  This information may be in the form of data, solutions, or opportunities.  In 
a Corrective Action, this information may be an innovative technical approach to a 
Corrective Action, a new available technology developed yet not known by the 
particular  facility, regulatory agency, or public.  Or, it may be site characterization 
data, such as buried drums, as yet completely unknown to anyone.
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SMALL OPEN WINDOW

UNKNOWN
WINDOW

BLIND
WINDOW

HIDDEN
WINDOW

• High uncertainty
• Low level of 

familiarity
• Limited 

knowledge 
sharing

• Large unknown
• Little flexibility
• Fewer options

OPEN
WINDOW

Notes:
Generally, in a new or difficult working relationship, the Open Window is small.  
Communication is superficial and guarded. Suggestions are not implemented and 
often left undeveloped.  Productivity is low.  Much information is kept hidden or is 
unknown, and people are often blind to information that others have.  

Your task in building open and productive communication is two-fold:  to reduce 
the size of the Hidden Window, and to reduce the size of the Blind Window.  
Through reducing the size of the Hidden and Blind Windows, the size of the 
Unknown Window is automatically decreased. 
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OPEN
WINDOW

LARGE OPEN WINDOW

• Easier to 
manage  
uncertainty

• Familiarity
• Knowledge 

sharing
• Little that’s not 

known
• More options
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JOHARI WINDOW FOR YOUR 
PROJECT

• Your space to draw 
JoHari Window for 
your project

Notes:
The Open Window contains information that is known or shared by all parties.  In a 
Corrective Action, it is information that is readily known to the regulatory agencies, 
the facility, the public, and any other involved party. 

Examples of information typically in the Open Window in a Corrective Action 
include information as written in a RCRA Facility Assessment that is both 
understandable and available to all parties, the publicly stated concerns of an 
environmental group, or an annual  report made available by a facility.  
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GOAL: Increase Size of 
Open Window by ...

UNKNOWN
WINDOW

BLIND
WINDOW

HIDDEN
WINDOW

OPEN
WINDOW

OPEN
WINDOW

Notes:
As the size of the Open Window increases, the size of the Unknown Window 
automatically decreases.  New solutions,  unknown data, and unforeseen 
opportunities become known by either yourself, the public, the facility, or another 
regulatory agency.  As more information is both shared and sought out by these 
parties, innovative solutions become more and more available.
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REDUCING HIDDEN Window

• Goal - come to a 
mutual understanding

HIDDEN

UN-
KNOWN

BLIND

OPEN

You SHARE AND You SHARE AND 
DISCUSS your DISCUSS your 
informationinformation

Notes:
You reduce the size of the Hidden Window by  SHARING AND DISCUSSING 
INFORMATION that you or your agency knows but that the public, facility, or 
other regulatory agencies may not know.  Such information might include your 
personal goals and expectations regarding a particular corrective action, the 
requirements of your agency or of the regulations, or technical information in a 
form that is both understandable and useable.  
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TOOLS TO HELP YOU COME TO A 
MUTUAL UNDERSTANDING

• Conceptual Site Model
• Your Environmental Indicator Forms 
• Letter of Expectations
• Site Visits, Interactive Briefings, Working Meetings
• Core Technical Group 
• Public Availability/Poster Sessions
• Interagency committees

Notes:
Some means for you to SHARE AND PROVIDE INFORMATION with the public, facility, and other regulatory 
agencies regarding a Corrective Action include:
The EPA or State’s Conceptual Site Model for the Facility.  This is a tool to help focus discussions on 
substantive and technical issues versus personalities.  
Environmental Indicators. The facility and public may benefit from being made aware of the EPA or State 
regulatory agency assumptions regarding the corrective action.
Letter of Expectations. This describes your agency’s primary expectations for a facility deliverable or activities, 
such as a focused RCRA Facility Investigation or a Facility-led (Voluntary) Corrective Action.
Site Visits, Interactive Briefings, Working Meetings. Early, regular, and routinely scheduled opportunities for 
the facility, regulatory agency, and public to interface provide the means for the exchange of information.
Core Technical Group. This is a group of designated representatives from the facility, regulatory agency, and 
public that meets on a routine basis to discuss the goals and progress of a corrective action.  The Core Group 
minimizes opportunities for the spread of misinformation or miscommunication by serving as a focal point for 
the exchange of information between the regulatory agency, the facility, and the public.
Public Availability/Poster Sessions. These offer an opportunity to share information with the public, and to seek 
information from the public.
Interagency Committees. These offer an opportunity to share information with other regulatory agencies 

relevant to a corrective action project or program.
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REDUCING BLIND Window

• Their assumptions, 
questions, 
understanding

• Goal - come to a 
mutual understanding

BLIND

OPEN

HIDDEN

You You SEEKSEEK
information from information from 
facility, public, facility, public, 
regulatory agenciesregulatory agencies

Notes:
You reduce the size of the Blind Window by SEEKING INFORMATION. You 
seek information from the facility and the public, information you need to know that 
you don’t currently know that will help achieve a Corrective Action.  Such 
information might include the specific goals of the facility (near and long-term) for 
the corrective action, the facility’s predicted end land use, the public’s specific 
questions and concerns, and the facility’s risk assessment assumptions that help 
determine a Corrective Action decision.
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TOOLS TO HELP YOU COME TO A 
MUTUAL UNDERSTANDING

• Facility’s Conceptual Site Model
• Facility’s Environmental Indicator Forms
• Monthly Progress Reports
• Site visits, Interactive Briefings, Working 

Meetings
• Inter-Agency Workgroups
• Questions, such as, “When you said/offered such 

and such, did you mean [my interpretation]?”

Notes:
Some means for you to share, discuss, and more easily come to a mutual understanding with the 
facility, the public, or other regulatory agencies for a Corrective Action include:
Conceptual Site Model.  This is a tool to help focus discussions on substantive and technical issues 
versus personalities.  It helps you understand the facility’s fundamental technical assumptions for a 
Corrective Action.  Many of these are obtained in a facility’s conceptual site model.  Through 
seeking a facility’s assumptions, you begin to understand where the assumptions (yours, the 
facility’s, and even the public’s) differ.   
Facility’s Environmental Indicator Forms. Some EPA Regional Project Managers have suggested 
facilities complete Environmental Indicator (EI) forms for the purpose of comparing their (Project 
Manager) technical assumptions with those of the facility.  This helps identify the specific areas of 
agreement and disagreement which in turn helps focus the discussions on the technical issues. 
Site Visits, Interactive Briefings, Working Meetings.  A site visit to the facility can provide you 
with valuable information.  The old adage “a picture is worth a thousand words” appropriately 
describes the value of getting information firsthand, seeing with your own eyes, and hearing with 
your own ears.  As with opening the Hidden Window, interactive briefings and working meetings 
with the facility, public, or other regulatory agencies is a means to exchange (provide and seek) 
information relative to a Corrective Action.
Teleconferences.  Regular and routine teleconferences with the facility, the public, or the other 
regulatory agencies afford you the opportunity to continually build your knowledge base. 
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Communication with the Public

• Early participation

• Consistency with 
Superfund

• Shared responsibility for 
public participation 
activities

Lead Agency

PublicFacility

Chapter 4 of the RCRA 
Public Participation 
Manual calls for:

Notes:
EPA’s most comprehensive public involvement guidance for RCRA Corrective Action under permits 
and 3008(h) orders is outlined in Chapter 4 of RCRA Public Participation Manual, EPA 530-R-96-
007, September 1996.  Following are the overarching principles outlined in this manual for you to 
consider in developing effective communication between the regulatory agency, facility, and public.
Early participation.  The need for public information and involvement varies from site to site.  By 
canvassing the public early in the Corrective Action process, the regulatory agency and facility can 
determine the level of public interest and need for information. This, in turn, increases the likelihood 
of a public participation effort tailored to meet the specific community needs.
Public participation is often most effective if initiated early in the Corrective Action process.  An 
important benefit of early participation is an increased likelihood of gaining the public’s trust.  Parties 
that trust one another can more easily communicate and cooperate to achieve a Corrective Action.
Consistency with Superfund.  EPA encourages permitting agencies and facilities to make public 
participation activities during Corrective Action consistent with those activities required under 
Superfund.  For example, public participation activities for a significant interim action would equal or 
exceed those required for a Superfund removal action.  
Shared responsibility for public participation activities.  The Corrective Action process may involve 
several steps initiated by a regulatory agency or a facility.  Thus, public participation is an activity 
shared by the regulatory agency and the facility.  Public participation activities will often be more 
useful if initiated by the party who performed the latest cleanup step.



21

21

Minimum Public Participation

• At the initiation of Corrective Action

• At selection of significant interim measures

• Prior to remedy proposal, when community 
acceptance is weighed as a remedy 
balancing factor

• At selection of a final remedy

• At completion of Corrective Action
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Early and Continuous Participation 

• Public Availability/Poster Sessions
• Public Meetings
• Comprehensive Goal Setting-Community 

Visioning Process
• Community Advisory Groups
• Community Remediation Committee
• Others ???

Notes:
You can refer to the following documents to learn more about some means to SEEK (and share) 
INFORMATION from the public.  Although many of these are Superfund documents, the same 
fundamental principles and practices apply to developing open and productive communication with the 
public in a RCRA Corrective Action.
The Superfund Community Involvement Handbook and Toolkit Dec 15, 1998 includes the following 
sections: 
• Public Availibility/Poster Sessions
• Public Meetings
• The Community Visioning Process
• Risk Communication
• Facilitation
• Conflict Resolution/ADR

“About the Community Advisory Group Toolkit: A Summary of the Tools,” EPA 540-K-97-007, 
September 1998
“Guidance for Community Advisory Groups at Superfund Sites,” EPA 540-K-96-001, December 1995
“Community Advisory Groups (CAGs) at Superfund Sites,” EPA 540-F-96-016, August 1996
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Reducing Resistance

• Resistance results from:

• Uncertainty

• Unfamiliarity

• The Unknown

• Perception of being 
thwarted or disregarded

• Pushing or forcing
• No valid options or the 

ability to make a choice

• Resistance reduced by:

• Managing uncertainty

• Gaining knowledge

• Removing surprises

• Involve early and 
continuously

• Trying other solutions
• Options and flexibility
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• Now, build on 
areas of 
agreement

• “Break off a 
small piece”

• Look for small 
successes

• Take change 
in “chunks”

• Be flexible

OPEN
WINDOW

LARGE OPEN WINDOW
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“Imagination is more 
important than knowledge.”

Albert Einstein
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Additional Communication Tools

• “Working with Resistance”

• “Effective Meetings with the Facility”

• “Effective Group Participation Skills”

Notes:
These Communication Tools are designed specifically for a RCRA Corrective Action Project 
Manager.   You can find these communication tool sheets in your Handbook.
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Table Exercise Using Case Study

• Pick ONE of the following:
– AMT Inc.
– Mr. and Mrs. Smith
– Another regulatory agency.

• Draw the JoHari Window.
• Brainstorm some options to open the Johari 

Window and reduce resistance with this 
party. 

• Write a group report, and be prepared to 
report out to the larger group. 
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Managing 
Remediation Waste

This document is part of the training materials for the RCRA Corrective Action Workshop on 
Results-Based Project Management.  It contains summaries of EPA statutory authorities, regulations, 
and guidance materials.  This document does not substitute for any of these authorities or materials.  
In addition, this document is not an EPA regulation and therefore cannot impose legally binding 
requirements on EPA, States, or the regulated community.  EPA may change this document in the 
future, as appropriate.
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Objectives

Participants will be able to:

• Identify the subset of remediation waste that is 
subject to RCRA hazardous waste requirements

• Apply some commonly used Federal remediation 
waste regulations and policies to tailor RCRA 
hazardous waste requirements to the 
circumstances of remediation
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What Are We Going to Do?

• Discuss regulations and policies that guide 
your decisions about whether remediation 
waste is subject to regulation under RCRA

• Discuss regulations and policies that allow 
you to tailor RCRA requirements to the 
circumstances of remediation

• Give you an opportunity, working in small 
groups, to apply these remediation waste 
regulations and policies to an example from 
your work experience or a case study
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Early Identification of Remediation 
Waste Requirements

• Typically, cleanup sites generate cleanup 
wastes commonly called “remediation wastes”

• Failure to identify the subset of remediation 
waste that is subject to RCRA requirements 
early in cleanup often leads to delay

• What types of remediation waste are usually 
regulated as hazardous waste under RCRA?

Notes:
Project Managers for cleanup sites typically have to oversee management of
contaminated soil, groundwater or other environmental media, contaminated
debris, and other cleanup wastes.  These materials are commonly called
"remediation wastes."  Some remediation wastes are subject to regulation as
hazardous waste under RCRA.  The subset of remediation waste that is subject
to regulation as hazardous waste under RCRA is commonly called "hazardous
remediation waste.”

Because of the nature of the RCRA requirements, many project managers find
that a small volume of hazardous remediation waste drives their cleanup
decisions, often to the detriment of the larger cleanup action. For many years, EPA has 
recognized the barriers the RCRA requirements can present during
cleanup actions.  In an effort to overcome these barriers, EPA has established many rules 
and policies specific to hazardous remediation waste.  These include: (1) the contained-in 
policy, (2) the area of contamination policy, (3) site-specific land disposal restriction 
treatment variances, and (4) the recently promulgated hazardous waste identification rule.

We will focus on successful early identification of  hazardous remediation waste and 
appropriate application of EPA’s regulations and policies for remediation waste.
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For Waste: Normal RCRA Applies

• Use the waste designation process under 
RCRA to determine if non-media, non-debris 
remediation wastes are hazardous

• Remember retroactivity of listings

Notes:
As with any other waste designation, first evaluate whether the material is 
considered solid waste, then, if solid waste, evaluate whether it is hazardous waste.

Look at:  listings; characteristics.

For wastes disposed of prior to 1980, that were then treated, stored, disposed of or 
otherwise handled after 1980 (e.g., removed from the land and re-disposed off-site), 
RCRA listings may apply depending on the specifics of the handling.
See 55 FR 8762-8763 (March 8, 1990)
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For Environmental Media and Debris: 
Contained-In Policy

• Contaminated environmental media is not solid 
waste, so it cannot be hazardous waste.

• Is subject to regulation if it “contains” 
hazardous waste

• EPA and authorized States make “contained-
in” decision

Notes:
Contaminated environmental media (soil, groundwater, surface water, sediments) are not solid wastes 
and therefore cannot be hazardous wastes.  However, when contaminated environmental media 
"contain" hazardous waste, EPA's policy is that the media must be managed as if they were hazardous 
waste unless and until they no longer contain hazardous waste.  This is known as the "contained-in 
policy.”  The contained-in policy therefore governs when contaminated environmental media must be 
managed as if they were hazardous waste.  EPA's policy is that contaminated environmental media 
generally contain hazardous waste when:  (1) the media exhibit one of the characteristics of hazardous 
waste (usually one of the toxicity characteristics), or (2) when hazardous constituents from listed 
hazardous waste are present in the media at concentrations greater than health-based levels calculated 
using a reasonable maximum exposure scenario (for example, protective, site-specific, risk-based 
cleanup levels).  It is critical that contained-in decisions be made as early as possible in a cleanup.  
Ideally, the decisions should be made before or at the same time as contaminated environmental media 
are removed from the land.  The contained-in policy also applies to man-made and environmental 
debris.
Environmental media and debris that do not or no longer contain hazardous waste are generally not 
subject to RCRA requirements (except, under certain circumstances, the land disposal restrictions).

References:  The contained-in policy was first articulated in a November 13, 1986 EPA memorandum, 
“RCRA Regulatory Status of Contaminated Groundwater.”  It has been updated many times in 
Federal Register preambles, EPA memos and correspondence, see, e.g., 53 FR 31138, 31142, 31148 
(Aug. 17, 1988), 57 FR 21450, 21453 (May 20, 1992), and detailed discussion in HWIR-Media 
proposal preamble, 61 FR 18795 (April 29, 1996).  
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For Environmental Media and 
Debris: Contained-In Policy (Cont.)

• Environmental media and debris that do not 
or no longer contain hazardous waste are 
generally not subject to RCRA requirements 
except, under certain circumstances, the land 
disposal restrictions
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Do Media Contain 
Hazardous Waste?

ALL MEDIA REGARDLESS OF SOURCE OF 
CONTAMINATION

MEDIA CONTAMINATED WITH LISTED 
HAZARDOUS WASTE

MEDIA CONTAMINATED WITH CHARACTERISTIC 
HAZARDOUS WASTE ONLY

1

2

3

If concentrations of hazardous constituents are 
determined to be above health based levels

If concentrations of hazardous constituents are 
determined to be below health based levels No

If media fails one or more characteristic test

If media does not exhibit a hazardous 
characteristic No

Yes

Yes

If media fails one or more characteristic test

If media does not exhibit a hazardous 
characteristic No

Yes
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Management of Contaminated 
Media – EPA Region 4

Is the Medium Contaminated with a listed Hazardous Waste?

Are Concentrations > 
Risk- Based Levels?

Does the Medium Exhibit a 
Hazardous Characteristic?

Medium Contains a 
Hazardous Waste and Must 
be Managed as Haz Waste

Treat to Below Risk-Based 
Standards and Remove any Haz. 
Characteristics. [Then Ask] Are 

Concentrations for all Haz 
Constituents < LDR Standards*?

Treat to Meet LDR Standards* 
or Obtain an LDR Variance

Manifest to a Subtitle C 
facility (to treat below 

LDR Standards*)

Manage in an AOC, 
an approved CAMU 

or Staging Pile

Best Management Practices

Y N

N

Y Y

Y

N

N

Or Or

* LDR Standards may be Universal Treatment Standards or, when applicable, the Alternate LDR Treatment Standards 
for Contaminated Soil (40 CFR 268.49

Area where LDR Applies
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For Waste: Do LDRs Apply?

• Use the normal process for LDRs
– Check to see if waste prohibited (by waste code)
– Look up treatment standards

Notes:
Waste prohibitions are listed, by waste code, in 40 CFR part 268 Appendix VIII, 
Table 1.

This table also lists the dates the prohibitions become effective.

Treatment standards are generally listed in 40 CFR 268 40.
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For Media - Do LDRs Apply?

ALL MEDIA REGARDLESS OF 
SOURCE OF CONTAMINATION

MEDIA CONTAMINATED WITH 
LISTED HW WHEN THE LISTED HW 

WAS LAND DISPOSED BEFORE
EFFECTIVE DATE OF APPLICABLE 

TMT. STANDARD

MEDIA CONTAMINATED 
WITH LISTED HW WHEN THE

HW WAS LAND DISPOSED 
AFTER EFFECTIVE DATE OF 

APPLICALBLE LDR TMT 
STANDARD

ARE CONTAMINATED MEDIA 
CONSIDERED TO “CONTAIN” 

HAZARDOUS WASTE?

ARE THE CONTAMINATED 
MEDIA SUBJECT TO LDR 

TREATMENT STANDARDS?

1

2A

2B

3

If media fail one or more 
characteristic test

If media does not exhibit a 
hazardous characteristic No

Yes

MEDIA CONTAMINATED WITH 
CHARACTERISTIC HW ONLY

If concentrations of hazardous 
constituents are determined to be 
above health based levels

If concentrations of hazardous 
constituents are determined to be 
below health based levels No

Yes

Because media contain 
HW

Because media do not 
contain HW

Yes

No
Yes

Because LDRs had already 
attached to the 
contaminating HW

Because contaminated media 
contain prohibited HW when first 
removed from the land, LDRs 
attach

No
Yes

If concentrations of hazardous 
constituents are determined to be 
above health based levels

If concentrations of hazardous 
constituents are determined to be 
below health based levels No

Yes

Because media contain 
HW

Because media do no t 
contain HW No

Yes

Because contaminated media  do 
not contain HW when first removed 
from the land there is no prohibited 
HW to which LDRs could attach

If media fail one or more 
characteristic test

If media does not exhibit a 
hazardous characteristic No

Yes

Notes:
Three principles informed EPA’s policies on application of LDRs to contaminated media.

First – LDRs attach only to prohibited hazardous waste (including hazardous waste contained in 
environmental media) when it is (1) “generated,” and (2) subsequently placed in a land disposal unit.  
Therefore, if contaminated environmental media is not removed from the unit (i.e., “generated”) 
LDRs do not apply.  Similarly, if contaminated environmental media is removed from the land (i.e., 
“generated”) yet never placed in a land disposal unit, LDRs do not apply.

Second – once a decision has been made to “generate” and land-dispose contaminated environment 
media, LDRs generally apply only to contaminated environmental media that contain hazardous 
waste.  Exception to this rule flows from principle three.

Third – once LDRs attach to any given hazardous waste (including hazardous waste contained in 
environmental media) the LDR treatment standards continue to apply until they are satisfied and 
elimination of the “hazardousness” of the waste or contaminated environment media does not 
automatically satisfy LDRs.  Application of this principal is covered in more detail on the next slide.
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When do LDRs Apply to Treated 
Media?

No No

Soil is still subject to 
RCRA, including LDRs
Soil is still subject to 

RCRA, including LDRs
Soil is not 

subject to RCRA
Soil is not 

subject to RCRA

Yes Yes

Does soil still contain 
hazardous waste per 

the contained-in 
policy?

Have LDR  
treatment 

standards been 
met?

Soil must still meet 
LDR treatment

standards prior to  
land disposal

Notes:
One of the principles that governs EPA’s policies on application of LDRs to contaminated 
environmental media is that once LDRs attach to any given volume of hazardous waste (or 
environmental media that contain hazardous waste) the LDR treatment standards continue 
to apply until they are satisfied.  In other words, elimination of the property that caused the 
waste to be hazardous in the first instance (or the environmental media to contain 
hazardous waste in the first instance) does not automatically satisfy LDRs and the LDR 
treatment standards may, in fact, continue to apply to the decharacterized waste or to the 
environmental media that no longer contains hazardous waste.

This principle comes from application of the logic of the Chemical Waste opinion #l.  In 
that opinion the D.C. Circuit held that land disposal prohibitions attach at the point that a 
hazardous waste is generated and continue to apply until threats posed by land disposal of 
the waste are minimized.  (Chemical Waste Management v. EPA, 976 F.2d at 13, 14, and 
24.)  In illustration of this principle, the court held that (in the case of characteristic 
hazardous waste) elimination of the property that caused EPA to identify a waste as 
hazardous in the first instance does not automatically eliminate a duty to comply with 
LDRs.

For a detailed discussion of application of LDRs to contaminated environmental media (in 
the context of contaminated soil) see the preamble to the Soil Treatment Standards 
Regulations, 63 FR 28671 – 28620 (May 26, 1998).



13

Alternative LDR Treatment Standards
If LDRs And If LDRs And If Then you

Applied to the
listed waste when
it contaminated
the soil*.

Apply to the listed
waste now ............ ............................. Must comply with

LDRs.

Didn’t apply to the
listed waste when
it contaminated
the soil*.

Apply to the listed
waste now ............

The soil is
determined to
contain the listed
waste when the
soil is first
generated.

Must comply with
LDRs.

Didn’t apply to the
listed waste when
it contaminated
the soil*.

Apply to the listed
waste now ............

The soil is
determined not to
contain the listed
waste when the
soil is first
generated.

Needn’t comply
with LDRs.

Didn’t apply to the
listed waste when
it contaminated
the soil*.

Don’t apply to the
listed waste now ............................. Needn’t comply

with LDRs.

* For dates of LDR applicability, see 40 CFR Part 268 Appendix VII.  To
determine the date any given listed hazardous waste contaminated any given
volume of soil, use the last date any given listed hazardous waste was placed
into any given land disposal unit or, in the case of an accidental spill, the date
of the spill.
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Management of Contaminated 
Media – EPA Region 4

Is the Medium Contaminated with a listed Hazardous Waste?

Are Concentrations > 
Risk- Based Levels?

Does the Medium Exhibit a 
Hazardous Characteristic?

Medium Contains a 
Hazardous Waste and Must 
be Managed as Haz Waste

Treat to Below Risk-Based 
Standards and Remove any Haz. 
Characteristics. [Then Ask] Are 

Concentrations for all Haz 
Constituents < LDR Standards*?

Treat to Meet LDR Standards* 
or Obtain an LDR Variance

Manifest to a Subtitle C 
facility (to treat below 

LDR Standards*)

Manage in an AOC, 
an approved CAMU 

or Staging Pile

Best Management Practices

Y N

N

Y Y

Y

N

N

Or Or

* LDR Standards may be Universal Treatment Standards or, when applicable, the Alternate LDR Treatment Standards 
for Contaminated Soil (40 CFR 268.49

Area where LDR Applies
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Review

• Cleanup sites will typically generate remediation 
waste

• Not all remediation waste is hazardous, even at a 
TSDF

• To figure out if remediation waste is hazardous, it 
helps to divide it into media and non-media

• LDRs generally apply only to hazardous 
remediation waste

• Early identification of the subset of remediation 
waste that’s hazardous at any given site is 
important
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You’ve Got Hazardous 
Remediation Waste - Now What

• Waste can be managed in certain types of 
units that limit or tailor RCRA requirements

• Special LDRs for some hazardous 
remediation waste, and LDR treatment 
variences

• Permit waivers and other special forms of 
permits and approvals are available
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Area of Contamination 
(AOC) Policy

• Equates areas of dispersed contamination 
with a RCRA unit

• Consolidation and/or in situ treatment of 
hazardous waste within an AOC are not 
“placement” under RCRA

Notes:
The “Area of Contamination Policy” equates areas of dispersed contamination with 
a RCRA unit.

Consolidation of waste within an AOC and treatment of waste in situ within an 
AOC are not considered “placement” of hazardous waste, therefore a duty to 
comply with LDRs is not triggered.

Many people confuse the AOC policy with the regulations for Corrective Action 
management units (CAMU).  Generally, wastes must be managed in situ to be 
covered by the AOC policy.  With CAMUs wastes may be treated in non-land-
based units, then placed or replaced in a CAMU.  The differences between CAMUs 
and AOCs will be covered in more detail later.

References:  The AOC policy was first articulated in the National Contingency Plan 
(NCP).  See 53 FR 1444 for detailed discussion in proposed NCP preamble; 55 FR 
8758-8760, March 8, 1990 for final NCP preamble discussion.  See also, most 
recent EPA guidance, March 13, 1996 EPA memo, “Use of Area of Contamination 
Concept During RCRA Cleanups.”
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Example of how an AOC may be 
used at a Corrective Action Site

Before Remedial 
Activities

The Resolution 
Using an AOC

PRODUCTION 
BUILDING

PRODUCTION 
BUILDING

NEW 
ENGINEERED 

UNIT

Notes:
Before remedial activities:
Remediation waste, in the form of old, weathered sludges, is distributed
among three solid waste management units.  Each unit has an apron of
contaminated soil.  There is also contaminated soil outside of the process building.  
This soil contamination overlaps with the contamination from some of the solid 
waste management units, creating a large area of dispersed soil contamination by 
various organic constituents, from various sources, at various concentrations.

The remediation goal at the facility is to consolidated all contaminated
soil and other remediation waste into a land-based, lined unit, cap, and leave in 
place.

The resolution using AOC:
A land-based, lined unit  is constructed within the area of soil contamination.  
Sludges from SWMUs 1, 2, and 3 are consolidated into the unit.  Contaminated soil 
is also consolidated into the unit.  
The unit is capped.
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Corrective Action Management 
Unit (CAMU) 

• A specific type of land-based unit that can be 
used to treat, store, or dispose of hazardous 
remediation wastes

• Minimum technological requirements may be 
tailored to site- and waste-specific 
circumstances

Notes:
The CAMU rules went into effect in 1993.

CAMUs may be approved at any cleanup site where hazardous remediation waste 
will be treated, stored, or disposed.  EPA recently clarified the CAMU definition to 
emphasize that CAMUs are available for all hazardous remediation waste.

CAMUs do not have to meet the existing minimum design, operating, closure, and 
post-closure requirements for hazardous waste units; instead, they have to meet 
design, operating, closure, and post-closure performance standards in the CAMU 
rule. 
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Corrective Action Management 
Unit (Cont.)

• Placement of waste in a CAMU does not 
trigger a duty to comply with LDR treatment 
standards

• CAMUs must be approved by EPA or a State 
in a permit, order, or other enforceable 
document

Notes (Cont’d):
Although there is a preference for use of CAMUs to facilitate treatment, placement 
of remediation waste into a CAMU does not trigger a duty to comply with land 
disposal restriction treatment standards.
CAMUs must be approved by EPA or a State in a permit, order, or other 
enforceable document.  For example, the CAMU requirements can also be applied 
as applicable, relevant, and appropriate requirements under CERCLA and approved 
in records of decision or applied as ARARs under a State cleanup program similar 
to CERCLA and approved in enforceable State documents.
References:  See 58 FR 8677, February 16, 1993; appropriate use of RCRA Section 
7003 orders and comparable state orders are discussed in an EPA guidance memo 
from J. Winston Porter to EPA Regional Administrators, “RCRA Permit 
Requirements for State Superfund Actions,” November 16, 1987, OSWER 
Directive 9522.00-2.  CAMU regulations are at 40 CFR 264.552, promulgated 
February 16, 1993 (58 FR 8658).  The differences between CAMUs and AOCs are 
discussed in more detail in the March 13, 1996 EPA guidance memo, “Use of the 
Area of Contamination Concept During RCRA Cleanups.”
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Example of how a CAMU may be 
Used at a Corrective Action Site

Before Remedial
Activities

The Resolution Using 
CAMUs

Notes:
Before Remedial Activities
The remedial goal at this facility is to treat the waste in each of the solid waste 
management units and consolidate the wastes from the SWMUs in the flood plain to 
a more protective location.
The Resolution Using CAMUs
(A)  The Regional Administrator or State Director designates SWMU #4 as a 
CAMU.
(B)  The remediation waste from the four SWMUs are then removed and treated in 
a temporary on-site treatment unit.
(C)  SWMU #4 is retrofitted with a liner.
(D)  The treatment residuals can be placed in the CAMU without meeting the land 
disposal restrictions.  Specific treatment standards and other design, operation, 
closure, and post-closure requirements for CAMU would be specified according to 
the criteria in the CAMU regulation.  EPA strongly encourages use of CAMUs for 
treatment.
Reference:  Fact Sheet,  “EPA Issues Final Rules for Corrective Action 
Management Units and Temporary Units”  (Washington, D.C.: United States 
Environmental Protection Agency, EPA/530-F93-001, 1993), p.4.
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What is a Corrective Action 
Temporary Unit (TU)

• A specific type of RCRA unit for non-land-
based treatment or storage of hazardous 
remediation waste

• Allows tailoring of the design and operating 
requirements for tanks and containers (e.g., 
secondary containment)

• Must be approved by EPA or a State in a 
permit, order, or other enforceable document

Notes:
The TU regulations were published with the CAMU regulations and went into effect 
in 1993.
TUs may be approved at any site where hazardous remediation waste will be stored 
in tanks or containers.
A Temporary Unit (TU) is a tank or container storage unit used for treatment or 
storage of remediation wastes.
EPA or a State may determine that a design, operating, or closure standard normally 
applicable to a tank or container storage unit does not apply to a TU provided they 
replace the requirement with an alternative requirement that is protective of human 
health and the environment.
References:  See, 58 FR 8677, February 16, 1993; appropriate use of RCRA Section 
7003 orders and comparable state orders is discussed in an EPA guidance memo 
from J. Winston Porter to EPA Regional Administrators, “RCRA Permit 
Requirements for State Superfund Actions,” November 16, 1987, OSWER 
Directive 9522.00-2.  The TU regulations are at 40 CFR 264.553, promulgated 
February 16, 1993 (58 FR 8658).
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SWMU 2

SWMU 1

SWMU 2

SWMU 1

Example of how a Temporary Unit may 
be Used at a Corrective Action Site

Before Remedial 
Activities

Resolution 
Using a TU

Contaminated 
Soil

TU

Off-Site Disposal Following 
Treatment

PRODUCTION 
BUILDING

SWMU 3

Contaminated 
Soil

SWMU 3

PRODUCTION 
BUILDING

Notes:
Before remedial activities:
Remediation waste, in the form of old, weathered sludges, is distributed
among three solid waste management units.  Each unit has an apron of
contaminated soil.  There is also contaminated soil outside of the process building.  
This soil contamination overlaps with the contamination from some of the solid 
waste management units, creating a large area of dispersed soil contamination by 
various organic constituents, from various sources, at various concentrations.

The remediation goal at the facility is to treat all contaminated soil and other 
remediation waste on-site in a tank until the applicable land disposal restriction 
treatment standards have been achieved, then to send the treated remediation waste 
off-site for disposal.

The resolution using TU:
A tank-based treatment unit is constructed in an area of the site that is already 
contaminated.  
Contaminated soil and other remediation wastes are treated, by batch, in the 
treatment unit.  The treatment results in compliance with applicable LDR treatment 
standards.
Following treatment the material is manifested and sent off-site for final disposal.
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Generator 90-Day Units

• Generator 90-day units do not need interim 
status or a hazardous waste permit

• Generator 90-day units include:
– Tanks
– Containers
– Containment buildings
– Drip pads

• Hazardous waste removed from generator 
90-day units must meet applicable land 
disposal restriction treatment standards 
prior to land disposal

Notes:
Generators of hazardous waste may accumulate (treat, store) hazardous waste on-
site in such units for up to 90 days without interim status or a hazardous waste 
treatment storage or disposal permit.

Because they are not considered land disposal units, placement of hazardous waste, 
including hazardous remediation waste, into a generator 90-day unit does not 
constitute land disposal.  Therefore, wastes may be placed in generator 90-day units 
without first being treated to comply with land disposal restriction treatment 
standards.

If hazardous waste is removed from generator 90-day units it must be treated to 
comply with applicable land disposal restriction treatment standards prior to land 
disposal.

Reference:  40 CFR 262.34, associated preamble at 51 FR 10168 (March 24, 1986).
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Example of how a Generator 90-Day Unit may be 
Used at a Corrective Action Site

Before Remedial 
Activities

Resolution Using a 
Generator 90-Day 

Unit

CONTAMINATED 
SOIL

OFF-SITE 
DISPOSAL

CONTAMINATED 
SOIL

PRODUCTION 
BUILDING

PRODUCTION 
BUILDING

SWMU 1

SWMU 2

SWMU 3

SWMU 1

SWMU 2

SWMU 3
GENERATOR 
90-DAY UNIT

SOIL

(TREATMENT)

Notes:
Before Remedial Activities
The remedial goal at this facility is to treat material on-site and ship off-site for 
disposal at a Subtitle D facility.
The Resolution Using a Generator 90-Day Unit
(A)  A soil washing unit is constructed using a tank that meets the requirements for 
a generator 90-day unit.
(B)  Remediation waste from throughout the facility is sent to the unit in batches.  
Each batch is treated for 90 days or less.
(C)  Following treatment, the remediation waste is determined no longer to contain 
hazardous waste and to comply with LDR treatment standards.
(D) Treated material is sent off-site as non-hazardous waste for disposal in Subtitle 
D facility.
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Staging Piles

• Staging piles may be used for short-term 
storage of remediation waste

• Staging piles must meet specified performance 
standards for design and operation

• Because they are not land disposal units, 
placement of remediation waste in staging piles 
does not trigger a duty to comply with LDR 
treatment standards

Notes:
The HWIR-Media Rule established a new type of unit for remediation waste –
the staging pile.  Staging piles may be used for short-term, land-based storage of remediation 
waste.

A staging pile is defined as an accumulation of solid, non-flowing remediation waste that is 
not a containment building and is used only during remediation.

Because staging piles are not considered land disposal units, placement of remediation waste 
in a staging pile does not trigger a duty to comply with land disposal restriction treatment 
standards.  

Staging piles do not have to meet the existing minimum technology requirements for 
hazardous waste units (e.g., groundwater monitoring requirements); instead, they have to meet 
design, operating, and closure performance standards established in the HWIR-Media rule.  
Staging piles must be clean closed.

Staging piles may be used only for storage.  They cannot be used for treatment.  

Staging piles may be used for up to 2 years, with an opportunity for one 180-day extension.

References:  The regulations for staging piles are at 40 CFR 264.554
promulgated on November 30, 1998 (63 FR 65909).
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Example of how a Staging Pile may be 
Used at a Corrective Action Site

Before Remedial 
Activities

Resolution Using 
a Staging Pile

CONTAMINATED 
SOILCONTAMINATED 

SOIL

PRODUCTION 
BUILDING

PRODUCTION 
BUILDING

Notes:
Before Remedial Activities
The remedial goal at this facility is to treat material on-site and ship off-site for 
disposal at a Subtitle D facility.
The Resolution Using a Staging Pile
(A) A Staging Pile is constructed within the area of contaminated soil.
(B) Remediation wastes from throughout the site are consolidated into the staging 
pile.
(C) A soil washing unit is constructed using a tank that meets the requirements for a 
generator 90-day unit.
(D) Remediation waste from the staging pile is treated in batches in the generator 
90-day unit.
(E)  Following treatment, the remediation waste is determined no longer to contain 
hazardous waste and to comply with LDR treatment standards.
(F) Treated material is sent off-site as non-hazardous waste for disposal in Subtitle 
D facility.
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Some Differences Between CAMUs, TUs, 
Generator Accumulation Units and AOCs

Some Differences Between CAMUs, TUs, Generator Accumulation Units and AOCs.

CAMU TU Gen. Acc. Unit AOC

Advance Agency approval required. X X

Land-based unit for treatment, storage, or disposal. X

Tank or container unit for treatment or storage. X X 

Material is located in different areas of a facility and not connected by
contiguous contamination and will be consolidated on-site.

X X X

Material is located in contiguous area of contamination and will be
consolidated on-site.

X

Material was generated on-site and will be treated in tank or container. X X X

Material will be treated on-site in situ. X

Material was generated off-site and will be treated, stored or disposed at
your site.

Material was generated on-site and treated in a tank or container on-site
and will be returned to the land on-site.

X X X

Treatment or storage limited to 90 days or less X

Operation of unit (and treatment and storage) limited to 1 year or less
with opportunity for one extension of an additional year.

X

Treatment, storage, and disposal timeframe unlimited. X

X

Notes:
This table illustrates some differences between:
Corrective Action Management Units (CAMU):  land-based unit that can be used to 
treat, store, or dispose of hazardous remediation waste.
Temporary Units (TU):  tanks and container storage units used for the treatment and 
storage of remediation wastes.
Generator Accumulation Units:  tanks, containers, containment buildings, and drip 
pads used for accumulation (including treatment) of hazardous waste, including 
remediation waste.
Areas of Contamination (AOC):  areas of generally dispersed contamination that 
can be used for consolidation and other in situ management approaches.
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LDR Treatment Standards – Debris

• Established in 1992

• Optional

• Based on application of common extraction, 
destruction, and containment debris 
treatment technologies

• Expressed as specific technologies rather 
than numeric criteria

See regulations at 40 CFR 268.45, promulgated August 18, 1992 and associated 
preamble discussion at 57 FR 37194 and 27221.
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LDR Treatment Standards – Soil

• Established 1998

• Optional

• Based on performance of remediation 
technologies

• Achieve either 90% reduction from initial 
concentrations of hazardous constituents or 
10 times the universal treatment standard, 
whichever is higher

See regulations at 40 CFR 268.49 promulgated May 26, 1998 and associated 
preamble discussion at 63 FR 28602 - 28622.
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Establishment of Site-Specific LDR 
Treatment Variances

When can site specific LDR treatment variances

• When the nationally applicable treatment 
standard is unachievable or physically or 
environmentally inappropriate

• For contaminated soil only, when compliance 
with the nationally applicable treatment 
standard would result in treatment beyond the 
point at which threats are minimized

be established?

Notes:
Site-specific LDR treatment variances allow establishment of an LDR treatment standard that is site-
and waste-specific.  Site-specific LDR treatment variances can be approved only if the following 
eligibility criteria are met:  the nationally applicable treatment standard must be either unachievable 
for the waste in question or must be physically or environmentally inappropriate for the waste in 
question.

Alternative treatment standards established through site-specific LDR treatment variances must meet 
the statutory standard of minimizing short- and long-term threats to human health and the 
environment.  Site-specific LDR treatment standards may be risk- or technology-based.

For contaminated soil only, a site-specific LDR treatment variance can be approved if  application of 
the nationally applicable treatment standard will result in treatment beyond the point at which short-
and long-term threats to human health and the environment are minimized. This is commonly 
known as the "site-specific minimize threat variance."

Site-specific LDR treatment variances can be used to bring LDR treatment requirements into closer 
harmony with other remediation requirements.  The site-specific minimize threat variance for soil is 
especially helpful since it can be used to cap LDR treatment requirements for soil at health-based 
levels. 
References: Regulations governing site-specific LDR treatment variances are at 40 CFR 268.44(h), 
promulgated August 17, 1988 (53 FR 31199) and clarified December 5, 1997 (62 FR 64504). 
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Process for Approval of a Site-Specific 
LDR Variance

• Non-rulemaking variance

• Approval process should be streamlined, and 
integrated into ongoing cleanup processes

• Public notice/opportunity for comment 
required

• Documentation that alternative LDR 
treatment standard “minimizes threats”

Notes:
Decisions to approve site-specific LDR treatment variances must undergo
public notice and an opportunity for public comment.

The application process for a site-specific LDR treatment variance, if any,
should be as streamlined as possible.  The public notice and comment associated 
with LDR treatment variances should be combined with other public notices and 
opportunities for comment that are associated with cleanups.

References:  The most recent EPA guidance on site-specific LDR treatment 
variances, which includes information on establishing alternative LDR treatment 
standards, is in the January 8, 1997 guidance memo, “Use of Site-Specific Land 
Disposal Restriction Treatability Variances Under 40 CFR 268.44(h) During 
Cleanups.”  In 1996, EPA clarified its policy on state authorization for site-specific 
LDR treatment variances and began encouraging states to become authorized to 
approve variances.  See, HWIR-Media proposal, 61 FR 18828 (April 29, 1996).
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EPA’s Policy on Groundwater 
Reinjection

Contaminated groundwater can be reinjected 

• Reinjection is part of a CERCLA cleanup or 
RCRA Corrective Action, and

• The groundwater is substantially treated prior to 
reinjection, and 

• Upon completion, the cleanup is protective of 
human health and the environment

without meeting LDR treatment standards if:

Notes:
Generally, disposal of hazardous waste (including ground water that contains hazardous waste) 
by underground injection into or above formations which contain an underground source of 
drinking water is prohibited by RCRA Section 3020(b)

Contaminated groundwater that contains hazardous waste may be reinjected into the aquifer 
from which it was withdrawn without first being treated to meet LDR treatment standards if it 
meets the above requirements.

RCRA Section 3020(b)  can be especially useful for groundwater pump and treat sites.

Approval of reinjection under RCRA Section 3020(b) can be included in approval of other 
cleanup activities, for example, as part of approval of a RCRA Statement of Basis or CERCLA 
Record of Decision.  

References:  See, RCRA Section 3020(b), established as part of the 1984 HSWA amendments.  
See also, OSWER Directive 9234.1-06, “Application of Land Disposal Restrictions to RCRA 
and CERCLA Ground Water Treatment Reinjection Superfund Management Review:  
Recommendation No. 26,” November 27, 1989. 
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Two Commonly Used Federal 
Permit Waiver Authorities

• CERCLA Section 121(e)

• RCRA Section 7003

• Permit waivers are good for streamlining 
cleanups by avoiding application of a 
duplicative administrative process 

Notes:
Two types of permit waivers are most commonly used:  the CERCLA permit waiver 
under CERCLA Section 121(e) and RCRA Section 7003.

Under CERCLA Section 121(e), EPA does not have to obtain permits for CERCLA 
actions.  The Agency does have to ensure that the substantive requirements that would 
have been imposed through permits are met.

Under RCRA Section 7003, in situations which may present imminent and substantial 
endangerment to human health or the environment, EPA can waive both the 
requirement to obtain a permit and any substantive requirement that would have been 
imposed through a permit (EPA, however, seldom waives substantive requirements).

References:  See, “Guidance on the Use of Section 7003 of RCRA,” U.S. EPA, Office 
of Enforcement and Compliance Assurance, October 1997.  See, EPA guidance memo 
from J. Winston Porter to EPA Regional Administrators, “RCRA Permit Requirements 
for State Superfund Actions,” November 16, 1987, OSWER Directive 9522.00-2.



35

35

State Permit Waivers

States that have permit waiver authorities

• the State is authorized for the RCRA permitting 
program, and

• the State applies its permit waiver authorities in 
a manner no less stringent than that allowed 
under corresponding Federal authorities

similar to CERCLA Section 121(e) and 
RCRA Section 7003 may waive permits if:

Notes:
States that have a State Superfund-like program or other State program with
a permit waiver authority analogous to CERCLA Section 121(e) and that are
authorized to implement the RCRA permitting program can exercise their State 
permit waiver authority to waive the requirement to obtain a RCRA permit, 
provided the State uses its CERCLA 121(e)-like permit waiver authority in a 
manner no less stringent than the manner in which EPA uses CERLA Section 
121(e).

Similarly, States that have a State authority analogous to RCRA Section 7003
and are authorized to implement the RCRA permitting program can exercise
their RCRA Section 7003-like authority, provided the State uses its
authority in a manner no less stringent than the manner in which EPA uses
RCRA Section 7003. 

References:  See 58 FR 8679 (February16, 1993); EPA guidance memo from J. 
Winston Porter to EPA Regional Administrators, “RCRA Permit Requirements for 
State Superfund Actions,” November 16, 1987, OSWER Directive 9522.00-2.
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Streamlined Permit / Remedial 
Action Plan (RAP)

• In final HWIR-Media Rule, EPA established a 
new type of RCRA permit for remediation 
waste treatment, storage, and disposal

• This new type of RCRA permit is called a 
Remedial Action Plan or RAP

• RAP approval process is more streamlined 
than the generally applicable RCRA 
permitting process

Notes:
RAPs may be used only to permit treatment, storage, and disposal of remediation waste.  They cannot be used for 
non-remediation hazardous wastes.

RAPs are a type of RCRA permit.  For that reason, RAPs must comply with the minimum statutory requirements 
for RCRA permits, most notably, the statutory public participation requirements.  EPA or the authorized State 
must publish a notice of its intent to approve or deny a RAP in a major local newspaper of general circulation; 
broadcast its intention to approve or deny a RAP over a local radio station; and send a notice of its intention to 
approve or deny a RAP to each unit of local government having jurisdiction over the are in which the facility is 
located, to each State agency having any authority under State law with respect to any construction or operations 
at the site, and to the applicant.  The public notice/comment period must be at least 45 days.  If a hearing is 
requested, it must be held.  See 40 CFR 270.145.

RAPs do not provide an opportunity to waive applicable RCRA requirements.  They provide only a streamlined 
permitting mechanism for imposing/defining applicable RCRA requirements.

The information submission requirements for RAP applications are reduced compared to the information 
submission requirements for other RCRA permits.  Generally, RAP applications must only:  (1) identify the 
facility and remediation wastes that the RAP will cover; (2) describe the treatment, storage, and disposal practices 
that the RAP will cover; and, (3) include information demonstrating that facility operations will comply with 
applicable RCRA requirements.  RAPs can be used to approve Corrective Action management units, temporary 
units, and staging piles and can be used to record site-specific land disposal restriction treatment variances and 
contained-in determinations.  Any document that meets RAP requirements can function as a RAP.  RAPs can be 
included in any cleanup document or can be stand-alone documents.

References:  Regulations governing RAPs are at 40 CFR 270.2, 270.68, and 270.80 – 270.230, promulgated 
November 30, 1998 (63 FR 229).
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Other Approvals

• Changes during interim status to comply with 
corrective action requirements
40 CFR 270.72(a)(5)

• Emergency permits 40 CFR 270.61
• Temporary authorization at permitted facilities 

40 CFR 270.42(e)
• Treatability studies 40 CFR 261.4(e)
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Review

• When treating, storing, or disposing of 
hazardous remediation waste you generally 
need a unit (AOC, CAMU, e.g.) and an 
approval (permit, permit waiver, order, e.g.)

• LDRs can be tailored.  LDR treatment 
variences can be approved without 
rulemaking

• You generally have many options, try to work 
backwards from your desired remedial action 
to find the RCRA compliance approach that 
best supports your cleanup
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Practice/Case Study 

• You will now have an opportunity, working in 
your table group, to practice deciding whether 
remediation waste is hazardous and developing 
a remediation waste management strategy

• As a table, decide whether you are going to 
work on an example from someone’s experience 
or a case study.  You may have time to do both.

• Tomorrow, each table will report to the group 
and we’ll discuss.
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Tips

• Not all remediation waste is hazardous

• Good decisions about remedy selection should 
drive cleanups.  When thinking about hazardous 
remediation waste management options work 
backwards from desired result.
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Tips (Cont.)

• These are site-specific choices that will be 
influenced by:
– Regulatory and policy factors
– Owner/operator concerns and preferences
– Community concerns and preferences

• Consider “radical” options/approaches if you 
need to support timely implementation of 
good remedies



1

Administrative 
Approaches

This document is part of the training materials for the RCRA Corrective Action Workshop on 
Results-Based Project Management.  It contains summaries of EPA statutory authorities, regulations, 
and guidance materials.  This document does not substitute for any of these authorities or materials.  
In addition, this document is not an EPA regulation and therefore cannot impose legally binding 
requirements on EPA, States, or the regulated community.  EPA may change this document in the 
future, as appropriate.
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Objectives

Participants will be able to:

• Recognize the menu of potential State and/or 
Federal administrative/enforcement approaches 
(including facility-lead) for implementing 
Corrective Action 

• Make an informed selection from that menu for a 
particular site

• Learn of successful approaches that have been 
used to encourage efficient Corrective Action

• Share approaches that are being used in the 
Regions
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Introduction

• Objectives for Corrective Action should be  
the same whether implementation occurs 
through:
– A permit
– Enforcement mechanism
– Other approach

• No matter which approach you choose, EPA 
believes public participation is critical
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What are the administrative 
tools available to achieve 

the goals of RCRA 
Corrective Action at any 

given site?

4

Notes:
The Corrective Action program faces challenges over the next several years to meet 
GPRA goals for the high priority sites identified across the country.  Regions should 
continue to use traditional regulatory tools (permits and administration orders)  
flexibly to require corrective action, and in appropriate cases use innovative 
approaches such as Facility-lead Corrective Action to achieve Corrective Action 
completion.

The goal of protecting human health and the environment from the effects of 
releases of hazardous waste or constituents may also be achieved, in appropriate 
circumstances, by tools outside the statute such as: 

• Coordination with other Federal cleanup programs (e.g., Superfund); 
• Coordination with analogous State cleanup programs; and 
• Facility lead Corrective Action 

There are advantages and disadvantages to each of these tools that should  be 
weighed in any given decision.
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Picking the Right Implementation Approaches 
& Authorities for Site Cleanup
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Administrative Tools Available

• RCRA Corrective Action permit

• RCRA Corrective Action order

• CERCLA

• State-lead

• Facility-lead
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Region I Program Structure and Focus

• Performance standard based letters of agreement

• All project managers involved

• Used at any site matching “criteria;” no designated 
target group*

• Currently the mechanism governing Corrective 
Action at 18% of active facilities (anticipate it will 
always be around 20-25%)

Notes:

* We do use to help meet the needs of beneficial reuse sites that are not on the 
GPRA baseline.
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Region III – Program Structure and 
Focus

• Performance standards based letters of 
agreement

• New Position created to address the Region 
III non-addressed high priority facilities

• Assistance from Army Corps or Engineers, 
States, and other RPMs

Notes:

• In March, 1998, there were 170 non-addressed sites in Region III
• Accelerated inspection schedule has addressed 70 of these sites with the       

remainder being addressed in FY 2000 and FY 2001
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Region III – Program Structure and 
Focus continued…

• 30% unaddressed facilities do not need 
Corrective Action, already addressed

• 10% unaddressed facilities transferred to 
CERCLA

• 60% need Corrective Action 

• Facility-lead used at high priority sites 
meeting criteria

• Currently facility-lead governing Corrective 
Action at 10% of high priority facilities 
(anticipated to be 20% by FY 2001)

Notes:

• Corrective Action permits/orders for 10% of facilities needing Corrective       
Action

• State-lead should account for 25% of facilities needing Corrective Action

• Facility-lead should account for the remaining 25% of facilities needing 
Corrective Action
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What is a Facility-Lead 
Agreement?

Notes:

Facility-lead Corrective Action agreements are simple letters of intent containing 
broad performance standards to provide the framework for guiding Corrective 
Action.  The agreements express EPA’s expectations regarding the facility’s self-
directed cleanup activities.  These expectations are generally issued in the form of a 
letter from EPA and responded to by a facility’s return letter of commitment.  
Model agreements currently in use in Regions I and III are included in the workshop 
handbook.  The major topics covered in these agreements are:

• investigation performance standards,
• guidance sources to be utilized,
• public involvement expectations,
• interim measure and final remedy decision making criteria,
• stabilization and final remedy measures of success,
• project schedule expectations, 
• reporting and coordination expectations, and
• reservation of rights.
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Comparison of Mechanisms

• Facility-Lead 
Agreements
– Set goals
– Process flexible
– Authority & penalties 

implicit
– Discuss actual data gaps 

during updates
– More focus on EIs

• Typical Permits and 
Orders
– Set process
– Process controlled
– Authority & penalties 

explicit
– Discuss potential data 

needs at start
– No focus on EIs

Notes:

Identification of issues, recommended criteria for selecting remedies, data to 
support decision making, and data quality control is generally the same.
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What are the Potential 
Advantages of Facility-Lead 
Initiated Corrective Action?

Notes:

• Reduced administrative burden

• Field work focused oversight

• Greater schedule flexibility

• Greater budget control

• Opportunity to be pro-active and co-operative

• Creates positive common goals

• Reduced time and cost



13

13

What are the Potential 
Disadvantages of Facility-Lead 
Initiated Corrective Action?

Notes:

• Agreement will not survive a property transfer

• Agreement may not survive bankruptcy

• No ability to enforce quickly with direct financial disincentives

• May pose problems in taking advantage of some regulatory flexibility (e.g., 
need an order to create a Corrective Action management unit)

• Facility incentive may change and is difficult to accurately gauge

• The current owner may need an enforceable document to negotiate with   
former owner responsible for environmental problems

• Facility may need enforceable document to receive funding

• Difficulty for EPA  to convert numerous non-performers to permits/orders 
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Recommended Factors to look for in Facility-
Lead Corrective Action – Region I

• Good enforcement record

• Financial capability

• Technical capability

• Motivation
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Recommended Factors to Look for in Facility-
Lead Corrective Action – Region III

• Corrective Action started
• Good enforcement record
• State approval
• Financial capability
• Technical capability
• Limited releases
• Small number of Solid Waste Management 

Units (SWMUs)
• Motivation
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Additional Information 

Region I:
• Ernie Waterman (617) 918-1369, or

waterman.ernest@epa.gov

Region III:
• Denis Zielinski (215) 814-3431, or 

zielinski.denis@epa.gov

• www.epa.gov/reg3wmcd/correctiveaction.htm



17

17

Improving Pace of Cleanups

• Corrective Action enforcement authorities 
provide tools to compel and enforce 
remediation of hazardous releases

• Authorized States have their own 
enforcement authorities

Notes:
The RCRA Corrective Action program is designed to identify and remediate
releases of RCRA hazardous wastes or hazardous constituents.  The Corrective 
Action enforcement authorities are tools for remediating such releases depending on 
the type, location, and character of the release and the type of site involved.

In addition to EPA's enforcement authorities, authorized States have their own 
regulations and enforcement authorities that can be used, in appropriate 
circumstances, to require Corrective Action.  For authorized States, both Regional 
and State personnel should look at those regulations and authorities in considering 
the appropriate Corrective Action enforcement vehicle.  For example, some States 
have imminent and substantial endangerment authorities that may be used to require 
interim measures.
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Improving Pace of Cleanups 
(Cont.)

• Enforcement authorities can accelerate the 
pace of a cleanup under two general 
scenarios:

– Encouraging/compelling a reluctant/recalcitrant 
party to perform investigative and/or cleanup work

– Expediting cleanup where awaiting issuance of a 
permit would slow a cleanup that would otherwise 
be proceeding rapidly

Notes:

The Corrective Action enforcement authorities are used to address releases sooner 
rather than later and the enforcing agency should proceed with that objective in 
mind.  In particular, with a noncooperative party, EPA and/or the authorized State 
should act quickly to gather necessary information and make decisions regarding 
the appropriate enforcement vehicle(s) for ensuring a timely cleanup.
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Enforcement Scenarios

• At sites that are not required to have a permit

• At facilities requiring a permit, when the facility is 
not operating with a permit

• At facilities with permits

RCRA enforcement authorities are 
generally exercised at three categories 
of sites

Notes:
In general, the first category involves any sites where hazardous waste and, in some 
cases, solid waste are handled (e.g., generator sites).  

The second category involves facilities “authorized to operate” in interim status—
facilities that have interim status, facilities that should have had interim status, and 
some facilities that had interim status at one time.

The third category includes treatment, storage, or disposal facilities that have a 
permit containing Corrective Action conditions. 
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Site Categories

• Waste Generators 
or Handlers

• Interim Status 
Facilities

• TSDFs with Permit
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Waste Generators or Handlers

• §3007 - Information gathering

• §3013 - Information and investigation

• §7003 - Imminent and substantial 
endangerment

Notes:
§3007 provides a broad information-gathering and investigation authority allowing 
inspections and sampling at most past or present hazardous waste handlers.  Its 
foremost limitation is that it cannot be used to require cleanup activities.

§3013 provides a broad information-gathering and investigation authority allowing 
monitoring, testing, analysis, and reporting, and can be used at most past or present 
hazardous waste handlers.  

The primary advantages of using §3013 are that it:  (a) has a very low threshold for 
obtaining relief — a situation that “may present a substantial hazard,” and (b) 
provides EPA with broad discretion to require activities as necessary to evaluate the 
hazard.  

The primary disadvantage is that §3013 cannot be used to require actual cleanup.
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Notes (Cont.):
§7003 provides a broad cleanup authority applicable to all solid or hazardous waste 
handlers.  The advantages of the §7003 authority are that it:  
(a) applies to any person who is or has contributed to waste handling;  
(b) has a low threshold for obtaining relief — a situation “may present an imminent 
and substantial endangerment;” 
(c) applies to both hazardous and solid waste; 
(d) applies “notwithstanding” any other RCRA provision; and 
(e) provides EPA with broad discretion to both restrain and require actions, 
including activities necessary to evaluate or monitor or protect against a hazard.

These authorities may also be used at interim status or permitted facilities and are 
discussed in more detail in the background materials.
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Interim Status Facilities

• Subpart F* - Regulatory groundwater 
monitoring requirements

• §3008(h)    - Statutory corrective action 
authority

• §3007, §3013 and §7003 may also be used

* States may be authorized for implementing 
analogous statutes and programs

Notes:
Subpart F - groundwater monitoring requirements applicable to all “regulated units” 
at interim status facilities.

§3008(h) has been the most commonly used Corrective Action authority and is used 
to clean up releases from interim status facilities.  The primary advantages of 
§3008(h) are that:  (a) there need only be a determination of a release into the 
environment, not a finding of a violation; and (b) there is  broad discretion to order 
Corrective Action as necessary to protect human health and the environment.

The primary limitation of §3008(h) is that it applies only to facilities “authorized to 
operate” in interim status.

These authorities are discussed in more detail in the background materials.
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Treatment, Storage, and Disposal 
Facilities (TSDFs) With Permits

• §3004 (u)&(v)* - Statutory corrective 
action requirements

• Subpart F*  - Regulatory groundwater 
monitoring and cleanup 
requirements

• §3008 (a) - Statutory enforcement/cleanup 
authority

• §3007, §3013 and §7003 may also be used

* States may be authorized for implementing 
analogous statutes and programs

Notes:
§3004(u) & (v) - cleanup authority used to impose permit conditions requiring 
facilities to address releases.  

§3008(a) - authority used to require compliance with a RCRA Subtitle C permit 
requirement when a violation occurs.  The advantage of using §3008(a) is that there 
is broad authority to require any actions necessary to ensure compliance.  The 
primary limitation is that there is a higher threshold for requiring corrective action, 
a finding of a violation.

Subpart F - groundwater monitoring requirements for regulated units and cleanup 
requirements applicable to solid waste management units (SWMUs).

These authorities are discussed in more detail in the background materials.
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Parting Thought 

“You don’t screw nails and you don’t 
hammer screws.  Think about what 
you are trying to do and choose the 

right tool for the job.” 
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Background for Group 
Exercise
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§3007 - Information Authority

• Information gathering authority

• Can be used to inform Corrective Action 
decisions

• Applies to handlers of hazardous waste

Notes:
For purposes of enforcing RCRA requirements, EPA may obtain information from 
“any person” who handles hazardous waste, including generators and transporters.

Authority allows inspection and sampling related to the hazardous waste handling 
activities.
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§3013 - Information and 
Investigation Authority

• When the presence or release of hazardous 
waste may present a substantial threat to 
human health or the environment, the 
following can be required:
– Monitoring

– Testing

– Analysis

– Reporting

Notes:
§3013 provides EPA with the authority to require investigation where the presence 
or release of hazardous waste may present a substantial hazard to human health or 
the environment.
§3013 may be used at either RCRA generator sites or RCRA TSDFs. It is not a full 
blown “remediation” authority - a §3013 Order can require monitoring, testing, 
analysis, and reporting, but not actual cleanup.  Nonetheless, it is an important tool 
for investigations (e.g., RFIs) and studies (e.g., CMSs).
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§3013 - Information and 
Investigation Authority (Cont.)

• Order may be issued to a past or present 
owner/operator of a facility or site

• EPA investigation costs recoverable

• Civil penalties for noncompliance available

Notes:
§3013 is a convenient tool to require confirmatory sampling/analysis to determine if 
environmental indicators have been met.
Either the EPA or the facility can perform the investigation study, although a past or 
present facility owner/operator should be provided the opportunity to perform the 
work before EPA undertakes the work.  If EPA performs, §3013 can be used to seek 
recovery of such costs from the respondent.
References:  EPA issued guidance entitled “Issuance of Administrative Orders 
Under Section 3013 of the Resource Conservation and Recovery Act.” [September 
26, 1984.  EPA Memorandum from Courtney M. Price (Assistant Administrator for 
Enforcement and Compliance Monitoring) and Lee M. Thomas (Assistant 
Administrator, Office of Solid Waste and Emergency Response).]  
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Subpart F and 3004(u) and (v) -
Cleanup Authorities

Subpart F Regulations

• Regulated Units (40 CFR 264.90-100; 
265.90-.94)

• Solid Waste Management Units (SWMUs) -
permitted facilities only (40 CFR 264.101)

RCRA Section 3004(u) and (v)

• Statutory authority for 40 CFR 264.101

Notes:
The majority of 40 CFR Part 264 Subpart F applies only to surface impoundments, 
waste piles, land treatment units or landfills that received hazardous waste after July 
26, 1982 and require groundwater monitoring and remediation (if necessary). 
All permitted TSDFs must perform Corrective Action to address any releases from 
SWMUs (regardless of when the waste was placed in SWMUs).  SWMUs include 
regulated units.  See 40 CFR Section 264.101.
Sections 3004(u) & (v) require permitted facilities to remediate releases of 
hazardous waste or hazardous constituents from SWMUs regardless of when waste 
was placed in the units and remediation may be required within (u) or beyond (v) 
the facility boundaries.
RCRA Subtitle C permits must require Corrective Action “as necessary to protect 
human health and the environment.”  Additionally, remediation may be required 
pursuant to EPA’s “omnibus” permit authority.  See RCRA Section 3005(c)(3).
Interim status (Part 265) Subpart F regulations apply to any surface impoundment, 
land treatment unit, or landfill that is either seeking a permit or is operating under 
interim status or intends to close under interim status.  
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§3008(a) - Enforcement/Cleanup 
Authority

• Administrative order or judicial actions

• Violations of RCRA Subtitle C, RCRA 
regulations, authorized State regulations, or 
permit conditions

• Civil penalties for noncompliance

Notes:
When RCRA has been violated, §3008(a) provides EPA with the authority to issue 
an administrative order requiring compliance, including compliance with Corrective 
Action regulatory requirements, authorized states’ RCRA regulations, and 
Corrective Action permit conditions.  In the alternative, EPA can initiate a court 
action seeking a court order requiring compliance with applicable Corrective Action 
requirements.

States may use analogous authorities to take enforcement actions for violations of 
Corrective Action requirements, including Subpart F.
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§3008(h) - Cleanup Authority

• Administrative order or judicial action for 
remediation of releases:

– Of hazardous wastes or hazardous 
constituents

– From facilities that have, should have had, and 
some facilities that had interim status

• Authorizes civil penalties for non-compliance

Notes:
Where there is or has been a release of hazardous waste or hazardous constituents, 
§3008(h) provides EPA with the authority to issue an administrative order, or 
initiate a court action to require an owner/operator to perform a Corrective Action 
or take other measures EPA deems necessary to protect human health or the 
environment. 

§3008(h) Orders may be issued to Loss of Interim Status (LOIS) facilities.

§3008(h) is the most commonly used RCRA Corrective Action enforcement 
authority.

References:  EPA issued a final RCRA §3008(h) Model Consent Order on 
December 15, 1993 (OSWER Directive #9902.5A) and an Interim Final Model 
3008(h) unilateral order on January 23, 1989 (OSWER Directive #9902.5).
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§7003 - Cleanup Authority

• Administrative order or judicial action

• Solid or hazardous waste

• Past or present handling “may present an 
imminent and substantial endangerment to 
health or the environment”

• Any handler of these wastes

Notes:
Section 7003 provides the enforcement authority to issue an administrative order, or 
initiate a court action, where past or present solid or hazardous waste handling 
practices may present an imminent and substantial endangerment to human health 
or the environment.

The authority is broader in scope than other RCRA enforcement options because it 
can be used to require Corrective Action by RCRA generators and transporters as 
well as at RCRA treatment, storage or disposal facilities, and can address solid 
waste (not just hazardous waste).

References: A comprehensive §7003 guidance document is available for additional 
information on this authority.  The guidance was issued on October 20, 1997 from 
the Office of Enforcement and Compliance Assurance.  
“Guidance on the Use of Section 7003 of RCRA,” U.S. EPA, October 1997.
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Facility-Lead Corrective Action 
Agreements

• May be used at any amenable facility

• Can be implemented very quickly

Notes:
Facility Lead Agreements are a convenient tool for rapidly implementing Corrective 
Action at self-motivated, technically capable facilities.



Background for Group Exercise

10

10

Analogous State Programs

• Many States have cleanup programs with 
goals similar to Corrective Action and 
structural differences from Corrective Action 
which may offer specific advantages or 
disadvantages in achieving Corrective Action 
goals at a given facility
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Analogous State Programs

• The questions we need to ask at every site 
include:

• Which partner in the State/EPA partnership 
should manage Corrective Action at this site?

• Which of the tools available to the partnership 
should we use?
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Institutional Controls For Final 
Remedies

This document is part of the training materials for the RCRA Corrective Action Workshop on 
Results-Based Project Management.  It contains summaries of EPA statutory authorities, regulations, 
and guidance materials.  This document does not substitute for any of these authorities or materials.  
In addition, this document is not an EPA regulation and therefore cannot impose legally binding 
requirements on EPA, States, or the regulated community.  EPA may change this document in the 
future, as appropriate.
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Objectives

• To define EPA’s expectations for using 
institutional controls in final RCRA corrective 
action remedies

• To address common myths about ICs

• To provide an approach to the design, 
implementation, and maintenance of ICs 

References:  
“Institutional Controls:  A Remedial Project Manager’s Guide to Identifying, 
Evaluating, and Selecting Institutional Controls.”  Draft Fact Sheet, October 1999.

“Institutional Controls: A Reference Manual.”  USEPA Workgroup on Institutional 
Controls, Draft, March 1998.

Two main messages of this module are:

1.  Institutional controls are generally a component of a remedy that are used to 
supplement other controls to achieve protection of human health and the 
environment.  They are seldom, if ever, a sole remedy.

2.  Institutional controls should be evaluated using the same approaches and criteria 
as other parts of a remedy.

This module is based on draft EPA institutional control guidance and is not intended 
to be a legal primer on different controls, nor is it designed to teach which controls 
are most appropriate given a site-specific situation.  Rather, the guidance 
summarizes key aspects of thinking about ICs from a project manager’s perspective.
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What are Institutional Controls?

• Non-engineering measures, usually legal 
controls, that minimize the potential for 
exposure to contamination by limiting land or 
resource use

• Example types
– Government controls

– Proprietary controls

– Enforcement tools

– Informational Devices

Notes:
Please see attached matrix for more information.
Government controls -- Existing or future state or local authorities that restrict 
property use (traditional police powers).  Examples include zoning, laws regarding 
well drilling or water usage, and legal authorities involving licensing or permitting 
processes.

Proprietary ICs – Legal instruments placed in the chain of title for the subject real 
property that convey a property interest from the owner to a second party, for the 
purpose of imposing restrictions on land and/or water use.  Examples include 
restrictive easements and covenants.  These property interests often include the 
right of access to inspect and monitor the restrictions.

Enforcement tools – Federal, state and local governments can, in some 
circumstances, direct a property owner (usually a responsible party or “RP”) to 
refrain from using a property in specific ways.  Also, contractual agreements can be 
reached with property owners either through an enforcement settlement process if 
owner is a RP or in a separate agreement with non-RPs.  Agreements can also be 
reached between federal, state or local authorities to ensure enforcement of ICs.
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Notes (Cont’d)…
Informational Devices – Notice of land use restrictions (sometimes referred to as a 
deed notice) may be placed in land records by the owner of the subject property.  
Also, some states provide for notices to be placed in a statewide registry.  Such 
notices are usually not enforceable long-term proprietary controls, but have 
informational value for persons searching the appropriate records.  Generally, unless 
statutory authority exists, a governmental body should not place a notice of land use 
restrictions in the land records without the owner’s consent, as such action may give 
rise to a takings claim.

*  Fences that restrict access to sites are often mistaken as ICs.  Because fences are 
physical barriers instead of administrative or legal measures, they are not 
considered to be ICs.

*  “Deed restriction” is not a traditional property law term, but rather is used in the 
NCP as a shorthand way to refer to types of ICs.  To avoid confusion, site managers 
should avoid the term and instead be specific about the types of ICs under 
consideration and their objectives.
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Important Role of Institutional 
Controls

• Inevitable part of many waste-in-place 
remedies

• May also be needed until final, unrestricted 
release conditions are in place

• However, not a substitute for active measures 
(e.g., to address principal threat wastes)

• Should work in combination with treatment 
and engineering approaches

Notes:
• Whenever wastes remain in place as part of a remedy in concentrations above a 
restricted resource use, some form of ICs are likely to be needed to complement 
other controls.  That is, ICs should be used at all sites where contamination is left in 
place as part of a final remedy that does not allow for unrestricted use and unlimited 
exposure.  ICs are compared to the most restrictive criteria (residential)—not 
present or future use.

• Even when unrestricted resource use is planned, ICs may be part of an interim 
approach until the desired conditions are achieved.

•EPA expects active measures often to be needed.  For example, EPA expects 
treatment of principal threat wastes and Ics would not be an appropriate control for 
these wastes.  
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Thinking About ICs in Corrective 
Action

• Mix of institutional controls may be needed to 
meet the desired objectives (“layering” is the 
commonly used term)

• ICs vary temporally, geographically, and by 
the type of action being taken (interim, final)

• Implementation of ICs may differ between 
RCRA and CERCLA

Notes:
Examples of ICs available to use in RCRA Corrective Action:
-Restricting groundwater use by stopping use of a municipal well field until MCLs
have been met
-Creating an easement or permit program to prohibit well-drilling on the property
-Prohibiting residential development in an area of contamination through use of a 
zoning restriction

Institutional controls may be part of both for short and long-term periods, be applied 
to a portion or an entire site, and be part of interim or final actions.  All aspects of 
these choices should be thought through in line with the approach outlined in this 
presentation

What is Allowable Under RCRA
-Under RCRA the permitting authority can itself be used as an IC. Prohibitions on 
certain land uses or activities can be made a condition of the permit.  But care 
should be taken to ensure that the ICs will survive property transfer and/or permit 
termination.

-Because there is no federal mechanism allowing the Agency to acquire an interest 
in property to implement an IC under RCRA, EPA must rely on third parties 
(typically, the relevant state or local government) to exercise its authority to hold 
the property interest.  Because the third parties will hold the interest, they will be 
able to enforce the IC.
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Thinking About ICs in Corrective 
Action (Cont’d)…

• You should start considering ICs as soon as 
you think about any remedial options that 
would leave waste in place greater than an 
acceptable, conservative, direct exposure 
level (i.e., residential)

• ICs are actions (they don’t actively clean up 
waste, but they do control exposure)
– Subject to same criteria used to evaluate 

engineering controls

Notes:

The need for institutional controls may be anticipated as early as facility investigations when problems are 
defined and initial evaluations of technologies are initiated.  At this time, the focus should be on 
identifying any information that will be necessary to determine what controls may be appropriate and key 
data needed to support their selection.

As evaluation of technologies proceeds, instititutional controls should be similarly considered.   If a 
corrective measures study (or equivalent document) is prepared, institutional controls should be evaluated 
similar to engineering options.

The Statement of Basis must clearly outline the purpose of the IC and identify expected standards of 
performance.

The basis for evaluating institutional controls as part of a remedy is the same performance standard and 
balancing/evaluation criteria used for other types of final remedies.  These are outlined in more detail in 
the Quick Reference Tables and the next module, Remedy Selection.
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Common Myths About ICs

1) The lawyers can deal with ICs later

2) Don’t sweat the cleanup standards; ICs can 
always address residual contamination

3) The project manager promised to implement 
ICs later; that’s good enough for now

4) I’ll just use a model IC; after all, if it works at 
a site in one State, it should work at another

Notes:
1) Wrong – Just like engineering controls, ICs need to be carefully designed, constructed and 
implemented.  Early consideration of these details is critical. Remember, Agency attorneys don’t 
charge by the hour; call them early in the process!

2) Wrong – While there is a time and a place for ICs, they are not a catch-all that can be relied upon 
to address all concerns about long-term exposure pathways.

3) Wrong – Many project managers do not realize that there must be two parties (and EPA does not 
count) to create an effective, enforceable IC (other than informational notices).  To create a valid 
real property interest, there must be a conveyance by one property owner (grantor) to another entity 
(the grantee).  The conveyance results in the property owner agreeing to do or refrain from doing 
specific activities and granting a right of enforcement to the grantee.  Unlike Superfund, EPA cannot 
purchase the property interest.  So even the project manager’s good faith pledge is useless without 
the cooperation of an appropriate third party.

4) Wrong – The terminology, enforceability and effect of each real property interest is largely 
dependent on state common law of real property.  For example, in most states, in order for an 
easement to bind subsequent purchasers, the grantor and grantee must be adjacent property owners 
(with one parcel getting the benefit of the easement and the other the burdens).  This may have 
negative implications for restrictions placed on property for protection of public health and the 
environment since the grantee is not typically an adjacent property owner.
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ICs Should Resemble Engineering Controls 
in the Way They Are Considered

Design 
Phase

Construction
Phase

O & M
Phase

Like engineering controls, institutional controls involve:

Engineering Controls Institutional Controls
• Evaluate feasibility
• Conduct design
• Evaluate interaction with 

other parts of remedy

• Build/test
• Make visible/

enforceable

• Monitor, adjust, ensure
effectiveness for 
appropriate time frame

[Same considerations
apply]

• Draft/establish/test 
• Make visible/enforceable

[Same considerations
apply]

Notes:
Design Phase – Involves evaluating the need for and appropriateness of an 
institutional control, determining the type of control needed, and identifying the 
third parties necessary to successfully implement IC.

Construction Phase – Involves negotiating, drafting, and recording legal documents 
to transfer property interest from property owner to third party (i.e., creating 
industrial use only easement held by the state environmental agency).

O & M Phase – Involves implementing visibility measures to ensure that the 
community is informed about the IC (i.e., recording with Dig Safe, adding to state 
web page, etc.) and inspecting and enforcing IC.

Like engineering controls, ICs can work well, work somewhat, or not work.
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Elements When Developing ICs

• ICs often may need to be “layered” (i.e., more 
than one type of IC used simultaneously) or 
used in a series depending on site-specific 
conditions

• To evaluate use of ICs, the project manager 
should look at four elements:
– Objective of the IC

– Mechanism(s) available

– Timing (when and for how long IC is needed)

– Responsibility (who will make it work)

Notes:
Objective—Clearly state the goals and what will be accomplished through the use of ICs. 
Example: Restrict the use of ground water as a drinking water source until the MCLs are met.

Mechanism—Determine the specific types of ICs required to meet the objective (i.e., access is 
often a contractual right whereas land use restrictions are a property right).
Example: Choose several types such as an easement, a zoning change and a deed notice to 
simultaneously restrict land use and provide notification on the limitation of a site for a specific 
use (“layering”).

Timing—Investigate when the IC needs to be implemented and/or secured. 
Example: A deed notice may be required in the short-term and a formal petition for a zoning 
change may be necessary in the long-term.

Responsibility—Think about who will be responsible for securing and maintaining the control.
Example: Compel the potentially responsible party to ensure appropriate land use on their site 
through an enforceable agreement in addition to relying on local policing of zoning requirements.
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Notes:
Some Rules of Thumb About Proprietary Controls

1)  Is a property right (as opposed to a mere contractual right) really necessary
Generally, proprietary controls are advisable when the restrictions will be:

a)  Long-term (15-30 years)
b)  Permanent (contaminants will be let in place that prevent unrestricted use),
OR
c)  Other controls are deemed unreliable
If duration is more short-term (4-5 years to treat soil), restrictions may not need to “run 
with the land.”

2)  When should property restrictions be implemented/secured?
Timing should be evaluated as part of the remedy selection process

3)  Who will be responsible for securing and maintaining the controls?
a)  Party responsible for the cleanup at the site
b)  Other parties such as federal, state, or local government, if appropriate

4)  Who should be the grantee?
Unlike CERCLA, RCRA does not authorize EPA to hold property interests. Thus, EPA 
should look towards other potential grantees such as states, stable companies (Fortune 
500), local government organizations, conservation organizations, etc.

5)  How should potential holder be evaluated?
a)  Is entity likely to be in existence for the duration of the remedy?
b)  Would entity be willing and/or capable of enforcing?
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Uncertainty Management in 
Institutional Controls

• Like engineering or treatment approaches, 
ICs will result in uncertainties that need to be 
managed

• In many cases, the effectiveness of the 
control and issues about responsibility and 
enforceability will be long-term uncertainties

• In general, any IC will require active 
uncertainty management (continuous 
monitoring)

Notes:

• Layering of controls is an uncertainty management strategy.

•Controls can be established early in the process and revised later to become more 
or less restrictive as data are collected and risks to human health and the 
environment are better understood
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Summary Slide

• ICs will be a part of many RCRA interim and 
final remedies

• ICs should be evaluated in terms similar to 
those of engineering controls (effective 
design, good operation, long-term monitoring)
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Final Remedy Selection

This document is part of the training materials for the RCRA Corrective Action Workshop on 
Results-Based Project Management.  It contains summaries of EPA statutory authorities, regulations, 
and guidance materials.  This document does not substitute for any of these authorities or materials.  
In addition, this document is not an EPA regulation and therefore cannot impose legally binding 
requirements on EPA, States, or the regulated community.  EPA may change this document in the 
future, as appropriate.
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Objectives

Participants will:

• Know where to find recommended 
performance standards and supporting 
information for final remedies

• Know when formal evaluation of alternative(s) 
should be conducted for final remedies

• Know the factors to consider when evaluating 
final remedies

Notes:
This module describes remedy selection processes, criteria, and tools for final 
remedies at RCRA Corrective Action sites. 

This module also provides some tools that project managers can use to organize and 
assess the information they need to consider when documenting and implementing 
remedies.

This module does not provide guidance on how to conduct detailed technical 
evaluations of different potential remedies, however, the toolbook provides helpful 
exercises dealing with remedial technologies.
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Regulator Choices for Remedy Selection

• Review remedy recommendation (see case 
study at end of module)

• Given owner/operator recommendation, 
would you:
– approve it?

– request modifications?  If so, which ones?

– request an additional approach be considered?    
If so, what approach?
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Key Questions to Address

• What are lead agency roles and 
responsibilities?

• Against what performance standard and 
criteria do you evaluate a remedy?

• What are expectations for the number of 
remedial alternatives to evaluate?

• What administrative process should you use 
to evaluate a final remedy?

Notes:
A major cross-cutting factor in addressing several of these questions is how certain 
do you need to be in the data you have, and how much uncertainty can you live with 
now and manage when the remedy is being implemented?
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Summary of Roles and 
Responsibilities

• Owner/operator should recommend a remedy; 
lead agency evaluates it

• Number of alternatives can vary

• Lead agency role(s) vary from review/approval 
of the details of remedy selection to 
review/approval of performance basis

Notes:
Owner/operator should prepare a remedy recommendation, based on data that are 
submitted as part of the corrective measures summary (CMS), or are sufficient in 
their own right to be submitted without a formal CMS.   

For some sites (e.g., low priority), paperwork supporting the remedy 
recommendation may remain in site files unless the lead agency requests to see it.

Lead agency evaluates the remedy recommendation using criteria that will be 
discussed in more detail later.  The number of alternatives an owner/operator 
evaluates may vary with:

- size/complexity of site
- ability of a single technology to adequately meet criteria
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Final Remedy Selection

Lead Agency 
Remedy 
Evaluation 
and Selection

Owner/Operator 
Corrective 
Measures Study 
(if needed)

Detailed 
Analysis 
(for one 
or more 
alternatives)

Owner/
Operator 
Remedy 
Recommend-

ation

Comparative 
Analysis 
(if more 
than one 
alternative)

Notes:

Remedy Selection Fact Sheet, found in the back of this module, describes each of 
these elements in more detail.
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Summary of Responsibilities and 
Elements for Final Remedies

Owner/Operator Remedy Recommendation

Owner/ Operator Corrective
Measures Study (CMS)

(if necessary)

Detailed Analysis (for one
or more alternatives)

Comparative Analysis (if
more than one alternative)

Lead
Agency Remedy
Evaluation and

Selection

K
ey

 E
le

m
en

ts

Identification and sufficient description
of corrective measure
alternative(s) to determine whether it
meets overall remedy performance
standards and remedial expectations

Provides key information to compare
the corrective measure alternative(s)
to appropriate threshold remedy
selection criteria

Evaluation of alternative against
each performance standard and
evaluation/balancing criterion

Evaluation of each remedy against
evaluation/balancing criteria to
determine “best” remedy (if
multiple alternatives are proposed)
or evaluation against each
balancing criteria to ensure a
single remedy would meet remedy
performance standards

Select and provide
documented rationale for
remedy recommendations

R
ol

es
/ R

es
po

ns
ib

ili
tie

s Owner/Operator prepares CMS or
equivalent documentation as part of
another document

EPA/State reviews CMS or equivalent
against elements to
determine adequacy

Owner/Operator prepares
remedy recommendation

EPA/State reviews remedy
recommendation for
completeness and sufficiency to
be able to determine advantages
and disadvantages of each
alternative against each criterion

Owner/Operator prepares
necessary comparative analysis to
identify preferred alternative or to
show acceptability of a single
alternative

EPA/State reviews comparison of
alternatives or acceptability
analysis

Owner/Operator provides
support and input to
remedy selection process

EPA/State, after reviewing
public input, makes final
remedy decision

Notes:

Corrective measures studies (CMS) provide, to the degree necessary, the 
evaluation of remedial alternatives against the appropriate criteria.  They also 
serve to design the alternative(s) to a sufficient degree to allow remedy review 
and approval.

CMSs are initiated early on in concept, although much of the site-specific 
documentation may not be available until some investigation steps are 
conducted.

Where problems are definable early in site planning activities and a problem 
statement can be written, the major focus of the investigation may be what is 
traditionally thought of as the CMS.  That is, the investigation can focus on data 
needs relating to evaluating and recommending/approving technologies to 
remediate the problem.

The degree of lead agency oversight may vary depending on the priority of the 
site, the desire of the regulators to be involved, and cooperation by the 
owner/operator.
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Expectations for Remedy Evaluation 
(CMS or Equivalent)

• Evaluate only appropriate, implementable
approaches, consistent with expected future land 
uses
– Scope and substance of CMS tailored to the 

extent, nature, and complexity of problems 
• Overlap with site characterization
• Limited agency oversight, as appropriate, if 

releases and performance measures are well 
defined 

• Evaluation of multiple alternatives not required if 
single alternative meets performance standard

Notes:
The CMS obviously should provide the data and evaluation to support the decision-
making criteria.  This includes Corrective Action Results, performance standards, 
criteria, and media cleanup objectives.

Where technical impracticability (TI) recommendations are made by 
owner/operators, lead agency role may include evaluation of possible technologies 
that could be effective.

Primary references on the use of institutional controls include: “Institutional 
Controls:  A Reference Manual,” US EPA Workgroup on Institutional Controls, 
Draft, March 1998.

Establish Performance Monitoring Systems as Part of the Remedy
Data collection decisions do not stop with characterization (pre-remedy).  
Performance monitoring plans are a part of the remedy recommendation, and should 
be able to answer whether or not the remedy is implemented:
– The remedy is working as desired (short term); 
– The remedy has met performance standards; and 
– Whether new conditions affect long-term achievement of 

Corrective Action Results.
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Using Criteria for Remedy Selection —
Remedy Performance Standard

First — Remedy Performance Standard
Alternatives (as few as appropriate)

A D E

EDCBA

PERFORMANCE STANDARDS — Do alternatives:
1. protect human health and the environment?

2. attain media cleanup objectives?
3. control sources of release 

(principal threats)?

FILTER
IN

G

Notes:
The criteria for evaluation of remedies have evolved.  Three performance standards  
now comprise the threshold that any remedy proposed or selected should  meet, and 
seven criteria comprise the evaluation/balancing criteria.  
The concept of the performance standard as a “filter” and the evaluation/balancing 
criteria as a “scale” is an appropriate analogy.  That is, remedies should meet all 
three performance standards.  Those that provide the best balance among the other 
criteria are preferred.
For a single alternative, these criteria:

•Serve as basis to determine if EPA judges the remedy recommendation adequate

•Result is approval, recommended modification, or request that the owner/operator 
to develop additional alternatives

For multiple alternatives:

•Allows identification of “recommended” or “best” approach
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Next -- Evaluate Using Evaluation/Balancing Criteria

Owner/Operator Remedy Recommendation

Long-term 
Effectiveness

Short-term 
EffectivenessImplementability

Community
Acceptance

State
Acceptance Cost

Toxicity, Mobility, 
and Volume 
Reduction

Using Criteria for Remedy Selection -
Evaluation/Balancing Criteria

Notes:

EPA intends to place small emphasis in selecting remedies on the long-term 
effectiveness criterion, that is the ability of any remedial approach to provide 
adequate protection of human health and the environment over the long term.  
Thus, source control technologies that involve treatment of contamination, or 
that otherwise do not rely on containment structures or systems to ensure 
against future releases, will be strongly preferred to those that offer more 
temporary, or less reliable, controls.  Long-term effectiveness should consider 
reasonably anticipated future land uses.

Reduction of toxicity, mobility, or volume is directly related to the concept of 
long-term reliability of remedies.  As a general goal, remedies are preferred 
that employ techniques that are capable of permanently reducing the overall 
degree of risk posed by the wastes and constituents at the facility.  Reduction 
of toxicity, mobility or volume is this a means of achieving the broader 
objective of long-term reliability.

Short-term effectiveness may address factors such as magnitude of reduction 
of existing risk, and time until full protection is achieved.  It also addresses 
risks that might be posed to community, workers, or the environment during 
implementation.
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Notes (Cont.):

Implementability will often be a determining variable in shaping remedies.  For 
example, some technologies will require State or local permits prior to construction, 
which may increase the time needed to implement the remedy.  Also, the evaluation 
should include an assessment as to whether the remedy is implementable with 
respect to future land use.

Community acceptance should include an analysis of the local planning agency’s 
plan for potential reuse of the property.
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Comparative Analysis of 
Alternatives

Long-Term 
Effectiveness

Best

Worst

Opt. 1

Opt. 3
Opt. 2

Toxicity, Mobility,
Volume 

Reduction
Best

Worst

Opt. 1

Opt. 3

Opt. 2

Short-Term 
Effectiveness

Best

Worst

Opt. 1

Opt. 3

Opt. 2

State 
Acceptance

Best

Worst

Opt. 1

Opt. 3

Opt. 2Implementability

Best

Worst

Opt. 1

Opt. 3

Opt. 2

Community 
Acceptance

Best

Worst

Opt. 1

Opt. 3

Opt. 2

Cost 

Best

Worst

Opt. 1

Opt. 3

Opt. 2

Notes:

This tool portrays a qualitative use of the balancing criteria when more than one 
alternative is being considered.

The intent is to determine whether one alternative or option offers an overall 
“better” balance of the seven criteria.
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Approach for Analyzing Single 
Alternative

Long-Term 
Effectiveness

Acceptable

Unacceptable

Toxicity, Mobility,
Volume 

Reduction
Acceptable

Unacceptable

Implementability

Acceptable

Unacceptable

Cost

Acceptable

Unacceptable

Community 
Acceptance

Acceptable

Unacceptable

State 
Acceptance

Acceptable

Unacceptable

Short-Term 
Effectiveness

Acceptable

Unacceptable

Notes:

This tool portrays a qualitative evaluation of how acceptable a single alternative is 
against the seven criteria.  The outcome can be a judgement that certain 
modifications to the remedy might make it more acceptable.
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The Statement of Basis/Response 
to Comments

• The purpose is to document and 
communicate the proposed and selected final 
remedy to the public

• It is a combination of existing information from 
planning, investigations, and evaluations

– Problem statements

– Residual uncertainty management strategies

– Alternative analysis tools

Notes:
The Statement of Basis/Response to Comments summarizes the:

• Facility background
• Environmental setting for the site
• Problems for the site
• Corrective Action activities already conducted (e.g., interim measures and 

stabilization techniques)
• EPA’s public participation activities (communication blueprint)
• Applicable Corrective Action Results
• Type and concentration of contaminants present
• Exposure pathways, including those based on current as well as reasonable 

expected future uses
• Carcinogenic and non-carcinogenic risks to be addressed
• Ecological risks to be addressed
• Cleanup levels or goals
• Innovative technology considerations
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Notes (Cont’d):
The Statement of Basis/Response to Comments also identifies other information 
including:

• Remedy selection
• Residual uncertainties
• Final remedy

References:  “RCRA Corrective Action Decision Documents: the Statement of Basis 
and Response to Comments. Directive No. 9902.6,” April 29, 1991.
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Remedy Completion

This document is part of the training materials for the RCRA Corrective Action Workshop on 
Results-Based Project Management.  It contains summaries of EPA statutory authorities, regulations, 
and guidance materials.  This document does not substitute for any of these authorities or materials.  
In addition, this document is not an EPA regulation and therefore cannot impose legally binding 
requirements on EPA, States, or the regulated community.  EPA may change this document in the 
future, as appropriate.
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Objectives

Participants will be able to:
• Incorporate remedy completion considerations 

early in cleanups
• Apply EPA’s guidance on when remedies are 

complete
• Efficiently use administrative processes to seek 

public participation in and record remedy 
completion decisions
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Remedy Completion is the 
Ultimate Goal of Corrective Action
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Remedy Completion

Remedy 
Completion 
can be for...

an entire 
Facility...

a portion of a Facility...

or an 
Individual 

Unit.
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What Constitutes Remedy 
Completion?

• The elements of remedy completion depend 
on the remedy selected for:
– a facility; 
– portion of a facility; or
– individual unit

• For all remedies, EPA believes a remedy 
should be considered complete only when 
certain conditions are met

Notes:
EPA believes that for remedies to be considered complete the lead agency 
should have necessary and sufficient information about a facility and remedy to: 

– Document the facility, portion of facility, or unit for which the decision 
is made; 

– Document that the remedy was selected and implemented properly; 
– Document any land use assumptions or restrictions used to inform the 

remedy selection and document any associated long-term care 
requirements for the facility, portion, or unit;

– Ensure that remedy is consistent with anticipated future land use; and
– Document that cleanup standards or other remedial goals are achieved.
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Planning Remedy Completion

• Decisions about what will constitute remedy 
completion should be incorporated into 
cleanups as early as possible 

• At a minimum, decisions as to what will 
constitute remedy completion should be 
explicitly included in remedy selections

Notes:
Making early decisions about what will constitute remedy completion is important 
so the public, the facility owner/operator, and the project manager all will 
understand and agree on what the cleanup is going to accomplish.

Examples:
1. For a groundwater cleanup, remedy completion might be monitoring that 

shows cleanup standards are achieved at the point of compliance in 
groundwater for 3 consecutive years;

2.  For a soil cleanup, remedy completion might be sampling that confirms all soil 
above site-specific cleanup standards has been removed or that confirms 
cleanup standards have been achieved;
3.  For a remedy that includes capping or containment, remedy completion 

might be construction of the containment system, documentation that the 
containment system is functioning properly, notification of the 
containment system, and that remaining hazardous wastes and 
hazardous constituents are included on the property deed.
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Three Suggested Steps to 
Determine Remedy Completion

• Gather and assess data and information 
necessary to make a tentative decision as to 
whether a remedy is complete

• Make a tentative decision and provide that 
decision to the public, including the facility 
owner/operator, for review and comment

• Respond to public comments and make a 
final decision as to whether a remedy is 
complete
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• Information can come from facility 
owners/operators, State and Federal 
regulators, and contractors

• Facility owners/operators’ final documentation 
of remedy completion should be certified by 
an independent registered professional

• Information gathered by State and Federal 
regulators should be shared with the facility 
owner/operator

Step 1:  Gathering and Assessing 
Data and Information

Notes:

Part of remedy completion decisions will generally be a determination of
whether cleanup levels have been achieved at points of compliance.  This will
typically require application of a statistical methodology.

There are many statistical methods that may be used.  It is important for
project managers and facility owners/operators to discuss and make clear
which the statistical methods will be used to support remedy completion
decisions.  This should be done when remedy completion criteria are set.
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• Evaluate information/data to determine if the 
conditions established at remedy selection 
are met

• Make a tentative decision about whether the 
remedy meets the conditions

• Invite public review and comment on tentative 
remedy completion decision, and the 
information supporting the decision

Step 2:  Making a Tentative Decision 
for Public Review and Comment

Notes:
If Corrective Action is occurring under a RCRA permit, EPA recommends that 
public notice be accomplished through a Class III permit modification.  The 
procedures for Class III permit modifications are found at 40 CFR 270.42(c).

Class III permit modification requires that a notice of the modification be sent to all 
people on the facility mailing list and to appropriate units of State and local 
governments.  Notice must also be published in a local newspaper of general 
circulation.  A 60-day public comment period and a public meeting are required.

If Corrective Action is occurring under an order or other nonpermit mechanism, 
public notice should be accomplished using a process that is similarly inclusive.

If a remedy completion decision is based, in part, on any assumptions about 
nonresidential future land use, the land use assumptions should be highlighted in the 
public notice so the community can evaluate and comment on the validity of the 
assumptions.  Also check with appropriate land use planning agency to ensure that 
remedy is consistent with community development plans.
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Step 3:  Responding to Public 
Comments and Final Decision

• Carefully evaluate public comments

• Make necessary adjustments to the tentative 
remedy completion decision

• Final decision about remedy completion 
should:
– include a response to all significant comments; 

and 
– be made available to the public

Notes:
Examples of modifications to remedies in response to public comment:
1.  Public does not agree with the amount of waste that would be left in 

place—asks for additional removal.
2.  Public does not agree with the long-term care mechanisms in place to 

maintain land use assumptions—asks for more long-term care or more 
conservative land use.

3.  Public does not agree with the amount of restoration the remedy 
provides—asks for additional landscaping/plantings. 
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Remedy Completion Decisions

• Modify facility permit simultaneously with remedy 
completion decision if facility is operating/ 
conducting post-closure care under a permit.

• Terminate interim status using permit denial 
procedures simultaneously with remedy 
completion decision if:
– Remedy completion decision is for entire facility; and

– Closure/post-closure care are complete for entire facility

Notes:

For Federal actions under RCRA, permit denial procedures are generally set forth in 
40 CFR Part 124.

For permit denial, 40 CFR Part 124 regulations require that EPA publish a notice of 
intent to deny a facility permit in accordance with 40 CFR 124.6(b).  A notice of 
intent to deny a permit is a type of draft permit and must follow the same 
administrative procedures as other draft permits.  A notice of intent to deny a 
facility permit must be accompanied by a statement of basis (40 CFR 124.7) or a 
fact sheet (40 CFR 124.8) and must be based on the administrative record for the 
facility in question (40 CFR 124.9).  A notice of intent to deny a facility permit 
must be published for public comment and an opportunity for a public hearing is 
required (40 CFR 124.10 through 124.12).  After public notice and comment on a 
notice of intent to deny a facility permit, final decisions must be made in accordance 
with 40 CFR 124.15 and opportunities for appeal of final decision provided in 
accordance with 40 CFR 124.19.

States that are authorized to implement the RCRA permitting program will have 
equivalent administrative procedures that must be used for permit denial.
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Remedy Completion Decisions (Cont.)

• If a remedy completion decision is not for an 
entire facility, make clear exactly what:

– portions of the facility; or 
– units at the facility

are covered by the decision
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Remedy Completion Decisions (Cont.)

Remedy completion decisions are:

• Based on information available at the time; 
and 

• Do not preclude future additional cleanup 
actions, as appropriate, in response to  new 
information
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• Complications caused by the administrative 
status of individual facilities and the 
authorization status of a State in which a facility 
is located

• Complications caused by future land 
use/institutional controls issues

Decisions About Remedy 
Completion Can Be Complicated

Notes:
Complications caused by the administrative status of a facility or the authorization 
status of a State.

– Who makes completion decisions?
– What administrative processes apply?

States should work with Regions to resolve these issues.

Complications caused by future land use/institutional controls issues:
– Responsibility for recording future land use assumptions
– Responsibility for monitoring/enforcing future land use 

limitations/institutional controls
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FACT SHEET #1

HISTORY OF 
RCRA CORRECTIVE ACTION 

Congress, the general public, EPA, and State agencies believe the rate and pace of RCRA
cleanups should be increased.  Speaking at the RCRA National Program meeting on
January 12, 1999, Acting Assistant Administrator Tim Fields indicated that Corrective Action
progress was the RCRA program’s highest priority in 1999.  One of the efforts designed to
improve Corrective Action progress is a new workshop titled, “RCRA Corrective Action
Workshop on Results-Based Project Management.”  This is the first in a series of fact
sheets supporting the Workshop.

WHAT IS THE PURPOSE OF THIS FACT SHEET?
This fact sheet 1 provides an overview of the main events that have shaped the current
RCRA Corrective Action Program.  It also provides a brief history of the statutory
authorities, regulations, and policy that form the framework for the program.  A
misconception concerning the Corrective Action Program through the years has been that
implementation can only be accomplished through an inflexible, prescriptive, step-by-step
process.  This fact sheet points out that since1990, the Program has emphasized site-
specific flexibility aimed at achieving both interim and final Corrective Action results. 
Today’s Corrective Action Program continues to emphasize flexibility and results!

WHAT DOES THE CORRECTIVE ACTION PROGRAM DO?
The RCRA Corrective Action Program evaluates releases of hazardous wastes and
hazardous constituents at hazardous waste treatment, storage and disposal facilities, and
develops and implements remedial measures to protect human health and the
environment.  Currently, EPA believes that there are approximately 6,400 facilities subject
to RCRA Corrective Action.  Of these, approximately 3,600 facilities have Corrective
Action already underway or will be required to implement Corrective Action as part of the
process to obtain a permit to treat store or dispose of hazardous waste.   
  
WHY IS THE RCRA CORRECTIVE ACTION PROGRAM IMPORTANT?
The program addresses risk-reduction and final cleanup at facilities that treat, store, or
dispose of hazardous waste.  EPA has identified rapid remediation of RCRA Corrective
Action facilities as one of its highest priorities.   
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HOW DOES EPA IMPLEMENT THE CORRECTIVE ACTION PROGRAM?
EPA implements the program principally through permits and orders issued under
statutory authorities established by the Hazardous and Solid Waste Amendments of 1984
(HSWA).  Prior to HSWA, EPA’s authority to compel remediation of RCRA facilities was
limited to:  

! Section 3004(a) - required the Agency to promulgate regulations establishing standards for hazardous
waste treatment, storage and disposal facilities (TSDFs); the Agency promulgated regulations under this
statutory authority that requires cleanup of certain releases from hazardous waste treatment, storage, and
disposal units.   

! Section 3013 - monitoring, testing, analysis and reporting of information for facilities that may present a
substantial hazard to human health or the environment; and 

! Section 7003 -  cleanups of situations that may present an imminent and substantial endangerment to
human health and the environment.

 
HSWA added statutory provisions  to RCRA that gave EPA substantial authority to
develop a broader Corrective Action Program than previously existed; however, the pre-
HSWA authorities are still available for use where appropriate.  Corrective Action
provisions added to RCRA include: 

! Section 3008(h) - provides authority to require Corrective Action, as necessary to protect human health
and the environment, at facilities authorized to operate under interim status;

! Section 3004(u) - requires that when Corrective Action, as necessary to protect human health and the
environment cannot be finished before permits are issued, permits contain Corrective Action schedules of
compliance.  

! Section 3004(v) - requires corrective action for releases migrating beyond the facility boundary;
! Section 3005(c)(3) - requires that permits contain all conditions EPA or the State determines is

necessary to protect human health and the environment.  This provision is often referred to as EPA’s
“omnibus” authority and has been used, for example, to require Corrective Action at “areas of concern”
(AOCs).  

Note: Direct quotes of the relevant statutory language are attached to this fact sheet.   

EPA expects that the States will be the primary implementers of the Corrective Action
Program.  Currently, 33 States have already received authorization for RCRA Corrective
Action and use their own Statutory and regulatory authorities to implement the program.  
A number of additional States are also in the process of receiving Corrective Action
authorization.   

WHAT ARE THE MAJOR DEVELOPMENTS THAT HAVE SHAPED THE
PROGRAM SINCE 1984?

1990 - SUBPART S PROPOSAL (55 FR 30798, July 27):  EPA proposed detailed
regulations to govern the technical (e.g., cleanup levels, site characterization, etc.) and
procedural (definitions, permitting, oversight, etc) elements for implementing RCRA
Corrective Action.  The 1990 proposal was intended to be similar  to the Superfund
Program’s National Contingency Plan (NCP) in scope and level of detail.   However, the
proposal also emphasized the need for site-specific flexibility stating "EPA believes a
flexible approach, based on site-specific analysis is necessary.  No two cleanups will
follow exactly the same course, and therefore, the program has to allow significant latitude
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to the decision maker in structuring the process, selecting the remedy, and setting cleanup
standards appropriate to the specifics of the situation."  (55 FR 30802.) 

The 1990 Subpart S proposal
encouraged project managers to
focus on cleanup results and
emphasized procedural flexibility.  At
the same time it also provided
substantial detail on common
cleanup elements.  These common
elements are identified in Highlight 1
along with corresponding elements
from the EPA’s Superfund cleanup
program.  After considering many
significant and diverse public
comments, EPA decided not to
immediately finalize the majority of
the proposal (e.g., see discussion
below on CAMUs and TUs which
were finalized in 1993).  It is the
Agency’s current intention not to
finalize comprehensive Corrective
Action Regulations.  A Federal
Register notice formally withdrawing
the 1990 proposal is anticipated in
the near future.  In the absence of detailed Corrective Action regulations, since 1990, EPA
has issued guidance, policy directives and related regulations all of which were designed
to increase the effectiveness, efficiency and pace of Corrective Action.

1991 - Stabilization Initiative (October 25): The stabilization initiative encouraged
program implementers to use flexible approaches aimed at  near-term activities to control
or abate threats to human health and the environment and prevent/minimize movement of
existing contamination at many facilities rather than only focusing on final, facility-wide,
cleanups for relatively few facilities.  

1991 - National Corrective Action Prioritization System (NCAPs):  NCAPs established
a ranking system for facilities subject to Corrective Action.  Using NCAPs, facilities subject
to Corrective Action are divided into high, medium, and low priority categories to help
implementers focus resources on the worst facilities first.   Of these 3600 facilities
mentioned previously, the division among high, medium and low priority based on NCAPs
scoring is 1500, 1100, and 1000, respectively.   

1993 - Corrective Action Management Unit and Temporary Unit Regulations (55 FR
8658, February 16):  The regulations, which were promulgated based on the 1990
Subpart S proposal, created two new types of units designed to increase flexibility in the
way remediation wastes are managed.   

HIGHLIGHT 1
Common Elements of RCRA Corrective
Action as Described In 1990 Proposal

• RCRA Facility Assessment (RFA) - similar to
Superfund's Preliminary Assessment/Site Inspection
(PA/SI)

• RCRA Facility Investigation (RFI) - similar to
Superfund's Remedial Investigation (RI)

• Corrective Measures Study (CMS) - similar to
Superfund's Feasibility Study

• Statement of Basis (SB) and Response to Comments
(RTC)  - similar to Superfund Record of Decision
(ROD)

• Remedy evaluation and selection based on four
proposed standards for all remedies and six decision or
balancing factors - similar in scope to Superfund
remedy selection criteria

• Corrective Measures Implementation (CMI) - similar to
Superfund's Remedial Design/Remedial Action
(RD/RA)
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1994 - Environmental Indicators:  EPA established two environmental indicators as
results-based measures for Corrective Action to aid the site decision maker in focusing on
cleanup outcomes rather than process.  These two indicators focused on preventing
unacceptable exposure to humans and preventing the continued migration of
contaminated ground water.  

1994 - RCRA Corrective Action Plan (CAP, EPA 520-R-94-004):  The CAP provides
guidance to program implementers on a comprehensive menu of possible elements for
implementing Corrective Action.  For example, the CAP provides an extensive list of
activities that might be associated with facility investigations.  The intent is to select the
elements of an actual facility investigation on a site-specific basis.    

1994 - Subpart S Initiative:  The Subpart S Initiative was created in response to concerns
about the slow pace of RCRA Corrective Action.  This initiative centered around 5 major
objectives: create a consistent, holistic approach to cleanups; establish protective,
practical cleanup expectations; shift more responsibility to the regulated community;
streamline cleanups and reduce costs; and increase opportunities for meaningful public
involvement throughout cleanups.  The major product of the Subpart S Initiative was the
May 1, 1996 Advance Notice of Proposed Rulemaking (ANPR, see below).

1996 - Advance Notice of Proposed Rulemaking  (61 FR 19432, May 1):  The three
primary purposes of the ANPR were to:  discuss improvements to the Corrective Action
Program that were underway;  update the 1990 proposal and other  documents by
providing the Agency's current guidance on Corrective Action implementation; and, request
comments on many issues that could affect
future corrective action rulemakings and
policies. The ANPR also conveyed seven
implementation principles (see Highlight 2)
that continue to reflect the Agency’s most
recent guidance for implementing the RCRA
Corrective Action Program.  Subsequent to
issuing the ANPR, the Agency issued a
memorandum (January 17, 1997)
emphasizing the expectation that the ANPR
should be used as guidance for
implementing the RCRA Corrective Action
Program.

1998 - Post-Closure Regulations (63 FR
56709): This regulation provides flexibility to
EPA and authorized States agencies by
removing the requirements to obtain a
permit for the post-closure period.  It also
allows EPA or authorized State agencies to
use other available authorities to address
post-closure needs under certain
circumstances, thus removing impediments that have been encountered when one unit is
subject to Post-Closure and other units are subject to Corrective Action.  

HIGHLIGHT 2
Corrective Action Operating

Principles from 
May 1, 1996 ANPR

• Corrective Action decisions should be based on
risk.

• Program implementation should focus on results.
• Interim actions and stabilization should be used to

reduce risks and prevent exposures.
• Activities at Corrective Action facilities should

be phased.
• Program implementation should provide for

meaningful inclusion of all stakeholders.
• Corrective Action obligations should be addressed

using the most appropriate tool for any given
facility.

• States should be the primary implementers of the
Corrective Action Program
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1998 - Hazardous Waste Identification Rule for Contaminated Media (HWIR - Media,
November 30, 63 FR 65874): This regulation makes it faster and easier to obtain permits
for treating, storing, and disposing of hazardous remediation wastes.  It allows facility
owner/operators to seek a streamlined permit called a “Remedial Action Plan” to address
remediation wastes.  In addition, it removed the requirement that “cleanup only” TSDF’s
conduct facility-wide Corrective Action.   Other key concepts addressed in the rule include
the creation of a special type of unit called a “staging pile”, exemption from RCRA Subtitle
C for certain dredged materials, and streamlined authorization procedures for revisions to
State RCRA programs.

1998 - Management of Remediation Waste Under RCRA (October 14, 
EPA 530-F-98-026):  This guidance provides a very useful consolidation of existing
statutes, regulations, policies and guidance which can be used to tailor RCRA hazardous
waste requirements when applied to remediation waste.  Some examples of the 18
different approaches addressed in the guidance include:  area of contamination, CAMUs, 
permit waivers, contained-in policy, and exemptions for less-than 90 day accumulation of
hazardous waste.   

1999 - Interim Final Guidance for RCRA Corrective Action Environmental Indicators
(February 5):  This guidance updated the 1994 guidance (see above) for evaluating sites
to determine whether they meet the RCRA Corrective Action Program’s two environmental
indicators.  Specifically, these indicators are called, “Current Human Exposures Under
Control” and “Migration of Contaminated Ground Water Under Control.” These  two EIs
represent the primary goals for the RCRA Corrective Action Program.  Furthermore, they
are serving as the measures for tracking the Program’s performance in accordance with
the Government Performance and Results Act of 1993.  

The Corrective Action Program’s goals are by the year 2005 to have 95% of the high
priority facilities to achieve the human exposure indicator, and 70% of  high priority
facilities to achieve the contaminated ground water indicator.  The percentages are based
upon a baseline established in 1999 of 1712 facilities which is comprised of approximately
1500 high priority facilities plus approximately 200 other Regional and State priorities.  The
importance of this guidance was further emphasized in a February 11, 1999 EPA memo
requesting EPA Regions to provide a commitment to the national EI goals, along with
details as to how they intend to meet the goals.  

1999 - Improving the Accuracy of RCRA Corrective Action Program Data  
(February 11):  This EPA memo was issued to the Regions to emphasize the importance
of accurately reflecting program achievements at 1700 high priority facilities in the RCRA
Corrective Action Information System database.  Accuracy in this database is important
because it is being used by interested stakeholder to judge the progress of the program.   

WHAT DOES “FOCUS ON RESULTS” MEAN? 
As emphasized in the ANPR, EPA believes that program implementation should focus on
results rather than on any one prescriptive linear process.  For example, EPA is most
interested in knowing that the two Environmental Indicators have been achieved at
facilities, as opposed to the number or sequence of events and reports leading up to
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achieving the EIs or the Federal or State authority under which cleanup requirements are
imposed or overseen.  Therefore, it is imperative that program implementers have a clear
understanding of the “interim” and “final” results that the Corrective Action program seeks
to achieve.  While interim measures are particularly important to achieve the
Environmental Indicator goals, Corrective Action obligations remain until final
remedial measures are complete.

Interim (or near-term) remedial measures should be used to control, minimize or
eliminate releases(es) and potential releases that pose an actual or potential threat to
human health and the environment.  Common examples of interim measures include
actions designed to cut-off an exposure pathway (e.g., temporary cover of contaminated
soil), or installation of a containment system designed to prevent the further spread of
contaminated groundwater. To the extent practicable, interim measures should be
consistent with final remedies.

Final remedial measures should (1) protect human health and the environment; (2) attain
media cleanup objectives; and (3) remediate the sources of releases to eliminate or further
reduce threats to human health and the environment, and use treatment to address
principal threats , unless alternative approaches are determined to be appropriate by the
Regional Administrator.   The following evaluation/balancing criteria were developed to help
program implementers determine the optimum alternative:  (1) long-term reliability and
effectiveness; (2) reduction of toxicity, mobility and volume through treatment; (3) short-
term effectiveness; (4) implementability; (5) cost; (6) community acceptance; and (7) State
acceptance (in states not authorized for Corrective Action).  As an additional tool to aid in
remedy evaluation and selection, the Agency has developed a series of expectations for
final remedies.  These expectations are described in Corrective Action Workshop Fact
Sheet #2.

WHERE DO I GET MORE INFORMATION?
For more information about RCRA Corrective Action and the Results Based Site
Management Workshop,  visit the Corrective Action Internet Home Page at
http://www.epa.gov/correctiveaction.  

Notes:

1. This document provides guidance to EPA and States on how best to implement RCRA Corrective Action. 
It also provides guidance to the public and the regulated community on how EPA intends to exercise its
discretion in implementing its regulations.  The document does not, however, substitute for EPA’s
regulations, nor is it regulation itself.  Thus, it cannot impose legally-binding requirements on EPA, States,
or the regulated community, and may not apply to a particular situation based upon the circumstances. 
EPA may change this guidance in the future as appropriate. 



RCRA Corrective Action Workshop on Results-Based Project Management
Fact Sheet No. 1, History of RCRA Corrective Action, Page 7

Statutory References (exerpts)

RCRA Section 3013(a):  "If the Administrator determines, upon receipt of any information that (1) the presence of
any hazardous waste at a facility or site at which hazardous waste is, or has been, stored, treated, or disposed of;
or (2) the releases of any such waste from such facility or site may present a substantial hazard to human health
or the environment, he may issue an order requiring the owner or operator of such facility or site to conduct such
monitoring, testing, analysis, and reporting with respect to such facility or site as the Administrator deems
reasonable to ascertain the nature and extent of such hazard."

Under  certain circumstances, EPA can use RCRA Section 3013 to issue orders to the "most recent previous owner
or operator.  . .who could reasonable be expected to have [knowledge of the presence of hazardous waste at the facility
or site]."

RCRA  Section 7003(a):  "Notwithstanding any other provision of this Act, upon receipt of evidence that the past or
present  handling, storage, treatment, transportation, or disposal of any solid waste or hazardous waste may present
an  imminent and substantial endangerment to health or the environment, the Administrator may bring suit on behalf
of the United States in the  appropriate district court against any person (including any past or present generator, past
or  present transporter, or past or present owner or operator of a treatment, storage, or disposal facility) who has
contributed  or who is contributing to the alleged disposal to restrain such person from such handling, storage,
treatment,  transportation, or disposal to order such person to take such other action as may be necessary, or both.
. .."

RCRA Section 3004(u):  "Standards promulgated under this section shall require, and a permit issued after the date
of enactment of the Hazardous and Solid Waste Amendments of 1984 by the Administrator or a State shall require,
corrective  action for all releases of hazardous waste or constituents from any solid waste management unit at a
treatment, storage, or disposal facility seeking  a permit under this subtitle, regardless of the time at which waste was
placed  in such unit.  Permits issued under section 3005 shall contain schedules of compliance for such corrective
action (where such corrective action cannot be completed prior to issuance of the permit)  and assurances of financial
responsibility for completing such corrective action."

RCRA  Section 3004(v):  "As promptly as practicable after the date of enactment for the Hazardous and Solid Waste
Amendments  of 1984, the Administrator shall amend the standards under this section regarding corrective action
required  at facility for the treatment, storage, or disposal of hazardous waste listed or identified under section 3001
to require that corrective action be taken beyond the facility boundary where necessary to protect human health and
the  environment unless the owner or operator of the facility concerned demonstrates to the satisfaction of the
Administrator  that, despite the owner’s or operator's best efforts, the owner or operator was unable to obtain the
necessary permission to undertake such action.”  

RCRA section 3005(c)(3) : “Any permit under this section shall  be for a fixed term, not to exceed 10 years in the case
of any land disposal facility, storage facility, or incinerator or other treatment facility.  Each permit for a land disposal
facility  shall be reviewed 5 years after date of issuance or reissuance and shall be modified as necessary to assure
that  the facility continues to comply with the currently applicable requirements of this section and section 3004.
Nothing in this subsection shall preclude the Administrator from reviewing  and modifying a permit at any time during
its  term.  Review of any application for a permit renewal shall consider improvements in the state of control and
measurement  technology as well as changes in applicable regulations.  Each permit issued under this section shall
contain  such terms and conditions as the Administrator (or the State) determines necessary to protect human health
and the environment.”

RCRA  section 3008(h)(1): “Whenever on the basis of any information the Administrator determines that there is  or
has  been a release of hazardous wastes into the environment from a facility authorized to operate under section
3005(e)  of this subtitle, the Administrator may issue an order requiring corrective action or such other response
measure as the Administrator deems necessary to protect human health or the environment or the Administrator may
commence  a civil action in the United States district court in the district in which the facility is located for appropriate
relief, including a temporary or permanent injunction.”
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MEMORANDA 

OFFICE OF 
S0i.U~ WASTE AND EMERGENCY 

RPSPCNSE 

SUBJECT: Meeting RCRA 

FROM: Timothy Fields, 

TO: Regional Administrators . 
Regions l-10 

Achievement of the 2005 Government Performance and Results Act (GPU) Corrective 
Action goals is my highest priority for the national RCRA Program. With this n.emorarrdunq I 
am seeking a commitmetit from each region rb i3lE.H its share of our important go& for 
significantly reducing human exposure and controlling groundwater releases at F.CIU facilities. 
I would like the Regions to provide me with their specific commitments, along with details of 
how they will be achieved, by March 22,1999. A reIated request concerning improving the 
accuracy of our GPRA baseline will be coming to yoqbhortly. . 

I know that co-implementation of the R‘cv program by EPA and the States makes 
planning and coordination to meet the GPRA goals especially challenging. I woilld therefore 
appreciate your including in your plan a description of issues pertaining to oversight coorcimation 
and work sharing with the States in your Region. 

- I am dso aware that many regions be examined and sign&&y overhuuled their 
corrective action programs to speed cleanups and eliminate procedurzti bratriers. 1 am particularly 
interested to hear about innovative and succes&i approaches that you believe arc making a 
difference, and that can be shared with other regions and the States. 

My request for your strategy or plan is detailed in the attachment along with the annual 
targets each Region must achieve to reach the national 2005 goals. The 2005 goals require that 
human exposures be controlIed at 95% of our highest priori’ty fkcjbks and tit contaminated 
groundwater be controlled at 70% of our bigbest priority facilities. After we receive your plans, 
my staff and I wiil be negotiating with you to ensure that we are collectively making the strongest 

Recyc&dlRecyclabls; RImed wilh Vegtic (II Bassd InIs on 100% R~?~/ded Paper (40% Posmnsumer) 
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*2 * . . . . 
and most realistic efforts to further the RCU corrective a&ion program. Once the specifk 
regional commitments are agreed to, my offi& wilI be closel$ tracking regional progress towards 
those commitments. Thank you in advance for your efforts to’heelp the cone&e action program 
meet its commitments for human health and environmental protection. 

Ifyou have any questions gr would like to discuss thi9 request further, please let me 
know, or your staff may contact Robert KaU of the Corrective Action Programs Branch of the 
O ffice of Solid Waste ‘bt (703) 308-8432. 

CC: RCIU Senick Policy Advisors and,RCRA Program Contacts (via electronic mail) 

Attachments I 

- 



U.S. ENVIRONMENTAL PROTECTION AGENCY 
RCRIS NATIONAL OVERSIGHT DATABASE 

HANDLERS IN THE CORRECTIVE ACTION GPRA UNIVERSE 

EPA ID HANDLER NAME 
--____ -----_----__ 

EPA REGION: 05 
STATE: ILLINOIS 

ILD055409940 
ILD006278170 
ILD980503106 
ILD980700967 
ILD043369446 
ILD980700538 
ILD005238159 
ILDOOO819946 
ILD980700751 
ILD009033341 
ILD980700728 
ILD042075333 
IL0052664604 
ILDOO5141726 
ILD048843809 
ILD010284248 
ILD000608471 
ILD074411745 
ILD980700710 
ILD087157251 
ILD005078126 
ILD000672139 
ILD005109525 
ILR000007203 
ILD990783995 
ILD000781591 
ILD020367561 
ILD000714881 
ILD006280606 
ILDOOS476882 
ILD005092135 
ILDOO5172325 
ILD006536239 
IL0000060392 
ILD006271696 
ILD062480850 
ILD041539230 
ILD048296180 
ILDOO1756675 
ILDO93862811 
ILDOOO805911 
ILDOOO805929 
ILD005456439 

ABBOTT LABORATORIES 
ALLIED CORP METROPOLIS WORKS 
AMOCO OIL CO RIVERFRONT 
AMOCO OIL CO WOOD RIVER REFINERY 
ASHLAND CHEMICAL CO 
ASHLAND CHEMICAL CO 
AUBREY MFG INC 
BEAEER EAST INC 
BFI OF ILL INC OGLE CTY LANDFILL 
BIGARD OIL & MFG INC 
BROWNING FERRIS IND OF ILLINOIS INC 
CABOT CORP 
CATERPILLAR INC 
CCL CUSTOM MFG INC 
CHEMETCO INC 
CID LANDFILL 
CLEAN HARBORS OF CHICAGO 
CWM LARAWAY RDF 
ENSIGN-BICKFORD CO 
ENVIRONMENTAL WASTE RESOURCES INC 
EQUISTAR CHEMICAL LP 
ESCAST INC 
GILBERT & BENNETT MFG CO 
ILLIANA HEAT TREATING INC 
J AND M PLATING INC 
JONES & LAUGHLIN STEEL CORP HENNEPIN WKS 
KERR MCGEE CHEMICAL CORP 
KEYSTONE GROUP BARTONVILLE PLT 
LACLEDE STEEL CO ALTON WORKS 
MARATHON ASHLAND PETROLEUM LLC 
METHODE ELECTRONICS INC 
MODERN PLATING CORP 
MOTOR WHEEL CORP 
NORTH BRANCH CHICAGO RIV RESERVIOR 29A 
OLIN CORP 
PHIBRO TECH INC 
PIERCE CHEMICAL CO 
QUANTUM CHEMICAL/US1 DIVISION 
ROCKFORD POWER MACHINERY 
SAFETY KLEEN CORP 5 136 01 
SAFETY KLEEN SYSTEMS INC 

CITY 
--__ 

NORTH CHICAGO 
METROPOLIS 
WOOD RIVER 
WOOD RIVER 
CALUMET CITY 
WILLOW SPRINGS 
UNION 
CARBONDALE 
DAVIS JUNCTION 
NEWTON 
ZION 
TUSCOLA 
EAST PEORIA 
DANVILLE 
HARTFORD 
CALUMET CITY 
CHICAGO 
ELWOOD 
WOLF LAKE 
COAL CITY 
TUSCOLA 
ADDISON 
BLUE ISLAND 
DANVILLE 
ROCKFORD 
HENNFaPIN 
MADISON 
PEORIA 
ALTON 
ROBINSON 
CHICAGO 
FREEPORT 
MENDOTA 
NORTHBROOK 
EAST ALTON 
JOLIET 
ROCJSFORD 
MORRIS 
ROCKFORD 
PEKIN 
ELGIN 

SAFETY-KLEEN CORP ARLINGTON HEIGHTS 
SHERWIN WILLIAMS KENSINGTON DSC CHICAGO 

U.S. ENVIRONMENTAL PROTECTION AGENCY 



EPA ID 
------ 
1N-D005460209 
IN-DO00646950 
INDO16584641 
INDO 
IN1210022272 
IN-DO72051394 
INDOOO199653 
1ND005477021 
INDOO6061477 
IN-DO04320032 
IN-D984894527 
INDOOO718130 
INDOO1859032 
IN-DO77042034 
INDOO5447537 
INDOO5213715 
IN-DO72081169 
IN9210020443 
IN5170023498 
INDO 
IN-DO05444062 
INDO16627333 
INDO 

RCRIS NATIONAL OVERSIGHT DATABASE 

HANDLERS IN THE CORRECTIVE ACTION GPRA UNIVERSE 

HANDLER NAME 
------------ 
MASON CORP 
METALWORKING LUBRICANTS 
MIDWEST STEEL CO 
ML KS BEARINGS INC 
NEWPORT CHEMICAL DEPOT 
PURDUE UNIVERSITY 
QUEMETCO INC 
RADIO MATERIALS CORP 
RAYBESTOS PRODUCTS CO 
REA MAGNET WIRE CO 
RECLAIMERS INC. 
REFINED METALS CORP 
RHODIA INC 
SAFETY KLEEN OIL RECOVERY CO 
SLATER STEELS CORP 
STEWART WARNER 
ULRICH CHEMICAL INC 
US ARMY INDIANA ARMY AMMO PLT 
US NAVAL SURFACE WARFARE CTR CRANE DIV 
USS LEAD REFINERY INC 
USSC GARY WORKS 
VAN WATERS AND ROGERS S BEND 
WOLF LAKE TERMINALS INC 

STATE: MICHIGAN 

MID080358351 
MID005379607 
MID006026793 
MID047173653 
MID048223986 
MID064197742 
MID060197662 
MID005044813 
MID096963194 
MID005510805 
MID005356647 
MID017079625 
MID099114704 
MID005356803 
MID000724724 
MID000809632 
MID017422304 
MID088754668 
MID005363114 
MID072589328 

AGREVO USA CO 
ALPENA PLANT LAFARGE CORP 
AMWAY CORP 
ASHLAND CHEMICAL co 
BASF CORP 
BASF CORP 
BLUE COW INC 
BUCKEYE PRODUCTS CORP 
CHEM MET SERVICES INC 
DEARBORN REFINING CO 
DELPHI ENERGY & ENGINE MGMT SYSTEMS 
DELPHI ENERGY & ENGINE MGMT SYSTEMS 
DETROIT COKE CORP 
DETROIT DIESEL CORP 
DOW CHEMICAL CO THE 
DOW CORNING CORP MIDLAND PLT 
DSC LTD TRENTON PLANT 
EDWARDS OIL SERVICE INC 
ELF ATOCHEM NORTH AMERICA 
FENSKE ENTERPRISES 

CITY 
---- 
SCHERERVILLE 
INDIANAPoLIs 
PORTAGE 
GREENSBURG 
NEWPORT 
WEST LAFAYETTE 
INDIANAFoLIs 
ATTICA 
CRAWFORDSVILLE 
FT WAYNE 
KFNDALLVILLE 
INDIANAFOLIS 
HAMMOND 
EAST CHICAGO 
FT WAYNE 
INDIANAPOLIS 
TERRE HAUTE 
CHARLESTOWN 
CRANE 
EAST CHICAGO 
GARY 
SOUTH BEND 
HAMMOND 

MUSKEGON 
ALPENA 
ADA 
LANSING 
HOLLAND 
WYANDOTTE 
MIDDLEVILLE 
ADRIAN 
BROWNSTOWN TWP 
DEARBORN 
FLINT 
GRAND RAPIDS 
DETROIT 
DETROIT 
MIDLAND 
MIDLAND 
TRENTON 
DETROIT 
RIVERVIEW 
GRAND RAPIDS 

U.S. ENVIRONMENTAL PROTECTION AGENCY 



EPA ID 
------ 
MID005057005 
MID006407597 
MID005356902 
MID005356886 
MID005356860 
MID005356712 
MID041793340 
MID082771700 
MID058723867 
MID099124299 
MID006020895 
MID006025217 
MID006014666 
MID080359433 
MID006017966 
MID000809665 
MID094549425 
MID981192347 
MID060975844 
MID082767591 
MID053343976 
MID980825632 
MID005380134 
MID005069257 
MID006014906 
MID006013643 
MID047153077 
MID020087128 
MID087738431 
MID981000359 
MID980499735 
MID099113128 
MID094553419 
MID006407597 
MID005358130 
MID000820381 
MID005477773 
MID004508628 

RCRIS NATIONAL OVERSIGHT DATABASE 

HANDLERS IN THE CORRECTIVE ACTION GPRA UNIVERSE 

HANDLER NAME 
----------_- 
FORD MOTOR CO MONROE PLT 
GENERAL DYNAMICS LAND SYSTEMS 
GM TRUCK GROUP PONTIAC EAST ASSEM. 
GMC CPC PONTIAC 
GMC DELPHI INTERIOR & LIGHTING SYSTEMS 
GMC NAO FLINT OPERATIONS 
GMC POWERTRAIN SAGINAW METAL CASTINGS OP 
GRANGER LAND DEVELOPMENT CO 
HENKEL SURFACE TECHNOLOGIES 
JOHNSON CONTROLS INC 
KHI INC 
KURDZIEL IRON INDUSTRIES INC OF ROTHBURY 
LACKS INDUSTRIES INC 
LACKS INDUSTRIES INC 
LAMINA INC LAMINA BRONZE PROD DIV 
LEVY EDW C CO PLT 3 
LEVY EDW C CO PLT 6 
MICHIGAN MARINE TERMINAL INC 
MICHIGAN RECOVERY SYSTEMS 
MICHIGAN SPECIALTY TUBE 
MICHIGAN STATE UNIVERSITY 
MIDNR STORAGE FACIL ROSCOMMON 
MOTOR WHEEL CORP 
NATIONAL STANDARD NILES CITY COMPLEX 
OCCIDENTAL CHEMICAL CORP 
PARKE DAVIS & CO 
PRODUCTION PLATED PLASTICS INC 
REICHHOLD CHEMICALS INC 
ROUGE STEEL COMPANY 
SAFETY KLEEN SYSTEMS INC 
SEALED POWER DIV DANA CORP SANFORD ST 
SELFRIDGE AIR NATIONAL GUARD ANGB 
ST MARYS PEERLESS CEMENT CO 
TELEDYNE ADVANCED MATERIALS 
TOTAL PETROLEUM INC ALMA REFINERY 
UPJOHN CO THE 
WHIRLPOOL CORP ST JOSEPH DIV PLT 3-6 
WYCOFF STEEL INC 

STATE: MINNESOTA 

MN-DO81138604 ALLIANT TECHSYSTEMS INC PROV GRND 
MNDO06449649 CYPRUS NORTHSHORE MINING 
MNDOO6161756 IBM INTL BUSINESS MACHINES CORP 
MNDOOO823914 LOCKHEAD MARTIN TACTICAL DEF 
MNDOO6162820 -MARATHON ASHLAND PETROLEUM LLC 

CITY 
--__ 
MONROE 
MUSKEGON 
PONTIAC 
PONTIAC 
FLINT 
FLINT 
SAGINAW 
LANSING 
MORENCI 
FOWLERVILLE 
HOLLAND 
ROTHBURY 
GRAND RAPIDS 
SARANAC 
BELLAIRE 
ECORSE 
DETROIT 
RIVER ROUGE 
ROMULUS 
SOUTH LYON 
EAST LANSING 
ROSCOMMON 
LANSING 
NILES 
MONTAGUE 
HOLLAND 
RICHLAND 
FERN-DALE 
DEARBORN 
MASON 
MUSKEGON 
SELFRIDGE AFB 
DETROIT 
MUSKEGON 
ALMA 
KALAMAZOO 
ST JOSEPH 
PLYMOUTH 

ELK RIVER 
SILVER BAY 
ROCHESTER 
EAGAN 
ST PAUL PARK 

U.S. ENVIRONMENTAL PROTECTION AGENCY 



RCRIS NATIONAL OVERSIGHT DATABASE 

HANDLERS IN THE CORRECTIVE ACTION GPRA UNIVERSE 

EPA ID 
------ 
OHDOOO817312 
OHDO 
OHDO 
OHDOO5050273 
OHDOO4462131 
OHDOO1926740 
oHDoo4495545 
OHD987048733 
OHDOO4290078 
oHDo 
OHDOO4289450 
OHD980569388 
OHDOOO724138 
OHDO 
OH3800015379 
OHDOO1876267 
OHD990747859 
OHDO 
OHDO 
OH-DO04198917 
OHDOO4304689 
OHDO 
OHDOO4228003 
oHDo 
OHDOO4178612 
OH0980793384 
OHDOOO384248 
OH0004187035 
OHD980683544 
OHDOOO810242 
OHDO48415665 
OHD980587364 
OHD990834483 
oHDoo4343117 
OHDOOO816629 
OHDOO4461711 
0HD068901610 
OBDOOO821348 
OHDO 
OH33043736644 
OHDO 
0HD004209094 
OHDOO4153854 
OHDO 
0BD060409521 
OHDO 

HANDLER NAME CITY 

GENERAL ELECTRIC CO AIRCRAFT ENGINE 
GM N A 0 LORDSTOWN ASSEMBLY 
GM NORTH AMERICAN TRUCK PLATFORMS MORAIN 
GMC POWERTRAIN DIV GMC 
HOOVER CO THE PLT 1 
HUKILL CHEM CORP 
INDUSTRIAL RECOVERY CAPITAL CO OF OHIO 
LAFARGE CORP PAULDING PLANT 
MALTA CO DIVISION OF TOMKINS INDUSTRIES 
MEAD CORF MEAD STORAGE DEPOT 
MERITOR HEAVY VEHICLE SYSTEMS 
MORAINE ENGINE PLANT POWERTRAIN GMC 
MORTON INTERNATIONAL INC 
MORTON INTERNATIONAL INC WEST 
NASA LERC PLUM BROOK STATION 
NCR CORP E AND M CAMBRIDGE 
OCCIDENTAL CHEMICAL CORP 
OWENS CORNING SCIENCE & TECH CTR 
PLM PROPERTIES LLC 
PPG INDUSTRIES INC 
PPG INDUSTRIES INC 
R AND D CHEMICAL CO 
REPUBLIC ENGINEERED STEELS INC 
REPUBLIC ENVIRONMENTAL SYSTEMS 
RESEARCH OIL CO RESEARCH TRANSPORATION C 
RESERVE ENVIRONMENTAL SERVICES 
RICHLAND COUNTY LANDFILL 
RIVER RECYCLING INDUSTRIES INC 
RMI TITANIUM CO EXTRUSION PLANT 
RMI TITANIUM CO SODIUM PLT 
ROSS INCINERATION SERVICES INC 
SAFETY KLEEN SYSTEMS INC 
SCOTT 0 M AND SONS CO 
SHELL CHEMICAL CO 
SPRING GROVE RESOURCE RECOVERY 
STARK CERAMICS 
TELEDYNE MONARCH RUBBER PLANT 1 
TELEDYNE MONARCH RUBBER PLANTS 2 AND 5 
THOMAS STEEL STRIP CORP 
THOMSON CONSUMER ELECTRONICS INC 
U S CERAMIC TILE CO 
UNION CAMP CORP 
UNITED MUSICAL INSTRUMENTS USA INC 
WASTE MANAGEMENT OF OHIO 
WC1 STEEL INC 
WEAR EVER 

---- 
EVEN-DALE 
WARREN 
MORAINE 
DEFIANCE 
NORTH CANTON 
BEDFORD 
MARYSVILLE 
PAULDING 
MALTA 
CHILLICOTHE 
HEATH 
MORAINE 
CINCINNATI 
ALEXANDRIA 
SANDUSKY 
CAMBRIDGE 
KENTON 
GRANVILLE 
SPRINGFIELD 
BARBERTON 
CIRCLEVILLE 
MANSFIELD 
CANTON 
BEDFORD 
CLEVELAND 
ASHTABULA 
MANSFIELD 
CLEVELAND 
ASHTABULA 
ASHTABULA 
GWTON 
HEBRON 
MARYSVILLE 
BELPRE 
CINCINNATI 
EAST CANTON 
HARTVILLE 
HARTVILLE 
WARREN 
CIRCLEVILLE 
EAST SPARTA 
DOVER 
EASTLAKE 
VICKERY 
WARREN 
CHILLICOTHE 

U.S. ENVIRONMENTAL PROTECTION AGENCY 



RCRIS NATIONAL OVERSIGHT DATABASE' 

HANDLERS IN THE CORRECTIVE ACTION GPRA UNIVERSE 

EPA ID HANDLER NAME 
---___ ------______ 
STATE: WISCONSIN 

WID006125215 
. WID053689196 

WID980615439 
WID006144737 
WID086686003 
WID006075352 
WID000808824 
WID006091425 
WID076171008 
WID006073225 
WID006179493 
WID098547854 
WID023350192 
WID988643169 
WID059972935 
WID980896641 
WID000668822 
WID980896633 
WID981097769 
WID020488011 
w19210020054 
WI3210020563 
WID046536231 
WID000808568 
WID006133441 
WID063379796 
WIDO94361458 
WID990829475 

ANSUL INC STANTON ST 
ASHLAND CHEMICAL INC 
COOK COMPOSITES AND POLYMERS CO 
CURWOOD INC 
GENBRAZl ELECTRIC CO 
HACCO INC 
HYDRITE CHEMICAL CO 
JOHNSON S C AND SON INC 
KESTREL HAWK PARK LiFILL 
KOHLER CO 
KOPPERS INDUSTRIES INC 
METRO RECYCLING AND DISPOSAL FACILITY 
MILWAUKEE SOLVENTS AND CHEMICALS CGRP 
MPM INC 
PPG INDUSTRIES INC 
SAFETY KLEEN CORP 5 046 21 
SAFETY KLEEN SYSTEMS INC 
SAFETY KLEEN SYSTEMS INC 
SAFETY KLEEN SYSTEMS INC 
STRESAU LABORATORY INC 
US ARMY BADGER ARMY AMMO 'PLT 
US ARMY GARRISON FORT MCCOY 
VULCAN MATERIALS CO 
W M W I OMEGA HILLS LANDFILL 
WAUFACA FOUNDRY INC 
WEISENBERGER TIE AND LUMBER CO INC 
WITCO CORP 
WRR ENVIRONMENTAL SERVICES CO INC 

CITY 
---- 

MARINETTE 
MILWAUKEE 
SAUKVILLE 
NEW LONDON 
WEST MILWAUKEE 
RANDOLPH 
COTTAGE GROVE 
STURTEVANT 
RACINE 
KOHLER 
SUPERIOR 
FRANKLIN 

MENOMONEE FALLS 
FREDERIC 
OAK CREEK 
LA CROSSE 
SHAWANO 
MADISON 
WAUKESHA 
SPOONER 
BARABOO 
FORT MCCOY 
PORT EDWARDS 
GERMANTOWN 
WAUFACA 
MARATHON 

'JANESVILLE 
EAU CLAIRE 
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EPA's Brownfields Economic Redevelopment Initiative is designed to empower states, communities, 
and other stakeholders in economic redevelopment to work together in a timely manner to prevent, 
assess, safely clean up, and sustainably reuse brownfields. A brownfield is a site, or portion thereof, 
that has actual or perceived contamination and an active potential for redevelopment or reuse. EPA's 
Brownfields Initiative strategies include funding pilot programs and other research efforts, clarifying 
liability issues, entering into partnerships, conducting outreach activities, developing job training 
programs, and addressing environmental justice concerns. 

Many areas across the country that were once used for industrial and commercial purposes have been 
abandoned—some are contaminated. Because lenders, investors, and developers fear that involvement 
with these sites may make them liable for cleaning up contamination they did not create, they are more 
attracted to developing sites in pristine areas, called "greenfields." The result can be blighted areas rife 
with abandoned industrial facilities that create safety and health risks for residents, drive up 
unemployment, and foster a sense of hopelessness. These areas are called "brownfields." 

OBJECTIVE 

EPA's Brownfields Economic Redevelopment Initiative is designed to empower States, cities, Tribes, 
communities, and other stakeholders in economic redevelopment to work together in a timely manner 
to prevent, assess, safely clean up, and sustainably reuse brownfields. 

ACTIVITIES 

EPA's Brownfields Initiative identifies and addresses barriers to cleanup and redevelopment. It 
recommends swift, aggressive measures for change within the context of the existing Superfund law. 
Four broad activities serve as the cornerstones of EPA's Brownfields Initiative: 

Brownfields Assessment Demonstration Pilots—To date, EPA has awarded more than 220 
Brownfields Assessment Demonstration Pilots that are funded through cooperative agreements of up 
to $200,000 each for a twoyear period. The pilots are exploring innovative approaches to solving 
brownfields problems and providing a growing knowledge base to help direct the Brownfields 
Initiative. These pilots have been testing redevelopment models, directing efforts at removing 
regulatory barriers, and bringing together community groups, investors, lenders, developers, and other 
affected parties to address brownfields issues. EPA expects to award up to 100 Assessment Pilot 
grants during fiscal year 1999. 

  United States
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Protection Agency
Washington, D.C. 20460  
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Response (5101)  
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Clarification of Liability Issues—EPA has developed a number of tools to address the liability 
concerns of lending institutions, municipalities, property owners, developers, prospective purchasers, 
and others. For example, EPA may enter into agreements with prospective purchasers of property, 
providing a covenant not to sue for existing contamination. EPA also issues comfort letters to parties 
clarifying, among other things, the Agency's involvement at a particular site. In addition, EPA has 
archived approximately 30,000 sites from the Superfund site inventory (CERCLIS) indicating that 
there is no further Federal Superfund interest, thereby removing the stigma of potential contamination 
and liability associated with these sites. 

Partnerships and Outreach—EPA is building partnerships with Federal agencies, States, Tribes, 
cities, and other organizations to ensure a coordinated approach to addressing brownfields. In July 
1996, the Interagency Working Group on Brownfields was established as a forum for Federal agencies 
to exchange information on brownfieldsrelated activities and to establish a national coordinated 
strategy for addressing brownfields. This strategy led to the development of the National Partnership 
Action Agenda, the centerpiece being the Showcase Communities initiative. 

National Partnership Action Agenda—The Clinton Administration has launched a landmark effort to 
improve communities by building partnerships between public and private organizations to link 
environmental protection with economic development and community revitalization. The Brownfields 
National Partnership Action Agenda includes more than 100 commitments from more than 25 
organizations, including more than 15 Federal agencies. These commitments represent a $300 million 
investment in brownfields communities by the Federal government and an additional $165 million in 
loan guarantees. The participating Federal agencies include the following: 

Executive Office of the President
Federal Deposit Insurance Corporation
Federal Housing Finance Board
General Services Administration
Office of Management and Budget
U.S. Department of Agriculture
U.S. Department of Commerce
U.S. Department of Defense
U.S. Department of Education
U.S. Department of Energy
U.S. Department of Health and Human Services
U.S. Department of Housing and Urban Development
U.S. Department of Interior
U.S. Department of Justice
U.S. Department of Labor
U.S. Department of Transportation
U.S. Department of Treasury
U.S. Department of Veterans Affairs
U.S. Environmental Protection Agency
U.S. Small Business Administration

Brownfields Showcase Communities—In March 1998, as part of the National Partnership Action 
Agenda, the Federal partners designated 16 Brownfields Showcase Communities that will serve as 
models to demonstrate the benefits of collaborative activity on brownfields. The communities are 
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distributed across the country and vary by size, resources, and community character. This multi-
agency partnership will provide a wide range of support depending on the particular needs of each 
Showcase Community. The goals of the project are to: promote environmental protection and 
restoration, economic redevelopment, job creation, community revitalization, and public health 
protection through the assessment, cleanup, and sustainable reuse of brownfields; link Federal, State, 
local and non-governmental action supporting community efforts to restore and reuse brownfields; 
and develop national models demonstrating the positive results of public and private collaboration in 
addressing brownfields challenges. The Showcase Communities will provide a pattern for future 
interagency cooperative efforts in addressing environmental and economic issues. 

Workforce Development—EPA is working with community colleges and others to foster workforce 
development in brownfields communities through environmental education, recruitment of students 
from disadvantaged communities, and quality worker training. In July 1998, EPA awarded 11 Job 
Training and Development Demonstration Pilots. The goals of the Job Training Pilots are to facilitate 
cleanup of brownfields sites contaminated with hazardous substances and prepare trainees for 
employment in the environmental field, including training in alternative or innovative treatment 
technologies. EPA expects to award up to 10 Job Training Pilot grants in fiscal year 1999. 

MILESTONES AND OTHER ACTIVITIES 

Brownfields Tax Incentive—On August 5, 1997, President Clinton signed the Taxpayer Relief Act 
(PL 10534/HR 2014), which included a new tax incentive to spur the cleanup and redevelopment of 
brownfields in distressed urban and rural areas. Under the tax incentive, environmental cleanup costs 
for properties in targeted areas are fully deductible in the year in which they are incurred, rather than 
having to be capitalized. The tax incentive will help bring thousands of abandoned and underused 
industrial sites back into productive use, providing the foundation for neighborhood revitalization, job 
creation, and the restoration of hope in our nation's cities and distressed rural areas. EPA is providing 
technical assistance to the States as they implement the new tax incentive. 

Brownfields Cleanup Revolving Loan Fund Pilots—EPA's Brownfields Cleanup Revolving Loan 
Fund (BCRLF) Demonstration Pilot program is designed to enable eligible States, cities, towns, 
counties, and Tribes to capitalize revolving loan funds that will be used to safely clean up brownfields 
so as to facilitate their sustainable reuse. EPA provides financial assistance to an eligible entity (e.g., a 
municipality) to establish its own revolving loan fund that will be used to make loans for authorized 
purposes (i.e., brownfields cleanups). A revolving loan fund charges interest on the loans, generally at 
a low rate. This fund is termed revolving because it uses loan repayments to make new loans for the 
same authorized purposes. EPA awarded 23 BCRLF Pilots in fiscal year 1997. Each BCRLF Pilot was 
funded at $350,000. EPA expects to award up to 60 BCRLF Pilot grants in fiscal year 1999 at up to 
$500,000 each. 

Clean Air/Brownfields Pilots Partnership—EPA has partnered with the U.S. Department of 
Commerce's Economic Development Administration (EDA) to fund the Clean Air/Brownfields 
Partnership Pilots. The project is designed to demonstrate the effectiveness of innovative strategies 
designed to enhance both air quality and economic vitality. The Clean Air Pilots will study the 
relationship between clean air, brownfields assessment and cleanup, and economic development 
issues. The project also seeks to quantify the air quality and other environmental and economic 
benefits of redeveloping brownfield sites within a city instead of developing new sites in the suburbs, 
and to make it easier for urban developers to offset emissions from new development by reducing it 
elsewhere in the city. Once the pilot objectives are met, the partners will develop plans, specific to 
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each city, that satisfy both EPA Clean Air Act requirements and restoration and reuse needs. These 
plans may be used as models by other cities to protect the health of their citizens while revitalizing 
their economies. 

Targeted Brownfields Assessments—EPA's Targeted Brownfields Assessments (TBA) program is 
designed to help States, Tribes, and municipalities—especially those without EPA 

Brownfields Assessment Demonstration Pilots—minimize the uncertainties of contamination often 
associated with brownfields. Under the TBA program, EPA provides funding and/or technical 
assistance for environmental assessments at brownfields sites throughout the country. Targeted 
Brownfields Assessments supplement and work with other efforts under EPA's Brownfields Initiative 
to promote cleanup and redevelopment of brownfields. 

Fiscal Year 1999 Brownfields Funding—For fiscal year 1999, Congress appropriated $91 million to 
EPA for the brownfields program. This includes $20 million to award up to 100 additional 
Assessment Pilots, $35 million to award up to 60 BCRLF Pilots, $3 million for targeted brownfields 
assessment work, $10 million for States to support voluntary cleanup programs, and $5 million for job 
training and workforce development. In fiscal year 1999, HUD will have available $25 million for its 
Brownfields Economic Development Initiative (BEDI) grants. These grants are awarded on a 
competitive basis and must be used to enhance projects financed with Section 108 loan guarantees. 
BEDI grants and Section 108 loan guarantees provide communities with a source of financing for 
economic development, public facilities, and large-scale physical development projects. For more 
information on HUD programs, visit www.hud.gov/bfields.html 

Contact 

U.S. EPAOSWER Outreach and Special Projects Staff (202) 2604039 

For additional information on EPA's Brownfields Economic Redevelopment Initiative, contact the 
RCRA/Superfund Hotline at: (800) 4249346 or visit the EPA Brownfields web site at: 

http://www.epa.gov/brownfields/ 

http://www.epa.gov/swerosps/bf/html-doc/econinit.htm
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ADVANCED SEARCH? 
Using the advanced search function 

allows you to search the database using 
specific criteria. You may locate documents 
by date, author, recipient, title, regulatory 
part and subpart, regulatory section, statu- 
tory citation,, fax-on-demand code, RCRA 
Permit Policy Compendium (RPPC) number, 
National Technical Information Service 
(NTIS) number, or EPA Document Number. 

HELP FINDING DOCUMENTS 
CONTAINED IN RCRA ONLINE? 

For more information, call the RCRA 
Hotline at (800) 424-9346 or 703-412-9810 
(from the Washington, DC area). The Hotline 
is open Monday though Friday, 9:00 a.m. to 
6:00 p.m. eastern time. 

WHERE CAN I DIRECT 
SUGGESTIONS AND PROBLEMS? 

United States EPA 530-F-98022 
Environmental Protection September 1998 
Agency www.epa.gov/osw -___--__-.-.. __.-_ --...___. 
Solid Waste and Emergency Response (5305W) 

SEPA 

- I 
Please direct technical problems about 

RCRA Online to the RCRA bnline 
Administrators. 

Simply click, “RCRA Online 
Administrators” at the bottom of the page 
under “How To Use.” 

The advanced search also allows search- 
es by keyword or keywords. When using the 
keyword field, the advanced search provides 
the option to search for word variants and 
for word synonyms. The database will dis- 
play a list of all the documents that meet 
the search parameters. To view detailed 
information on a particular document, sim- 
ply click on the document title. 



L7n 

-Iw,, Pue ,,‘sa~n3, u ‘wxod~A,,Sp~OM aI.JJ MOYS 
OS@ II!M“S&i,, PlOM ayl ‘*%a) SPJOM pa 

-)EIal 10 suI~uouLs ~03 pun (,,sa!laUeq,, put2 
,,fiawq,, 03 sa=ew MorIs 111~ ,,~awq,, 

'-8-a) s~.IB~?~A plot .103 qa-reas 01 uogdo 
ayl nolCsaA@ OSIB yamas Jxal IIn aq,j, 

yury pa+sap aql Bu~sooy~ pun nuaur UMOP 
IInd ayJ %!sndq pug II~M aste?qEJEp ay$ 

sluawnaop30 laqurnu ay~l!wg ut33 noA 
.(,aysEM 

P!IOS,, ‘%a) SyDXU uoge$onb UrlJJjM SplOM 
ayl dno&l 'saswyd $aexa JOJ ywzas OJJO 

'laplo -IvInagled F! u! S~JOMJO %x!qs 1? 103 
yareas 0~ .(,,awId p=aI rCralJ=q,, ‘*%a) awds 

B qq~ PJOM yX?a %uyslEdas ‘PIag yXsas 
ayl OJU! sp.IoMllay 10 plo&ay ayl adQ, 

Llx31llnzl 
H3W3S I oa MOHl 

Y,, .13eq,, adAl sauaneq ~0 haueq ~01 

6u!!./OJEaS 4.1 ‘.6.a) f3JQ3 p/!M &? Se (Z+S,Ja)Se) 

I l.s~!y ay$ /c/U0 6ysn PJOM e ~01 y3Jeas 01 yaleas a!do$ aq$ Bufsn *suogaun3 ywzas 
paDuEApe pu~‘IIty 'IEa!do$ ySnoy$ sluawn 

-30~ alsDoI 0~ slasn SMOG auguo ~3a 

iS3BdOl H3HV3S I Qa MOH 

.pauuyd ale 
sa~spdnleIn?.la~ '(~~~)J~v &aAoDaa PUB 

uoyzs~aAuo3 azkInosaa ay3 dq payzI&al 
a4seM Ie3!paw put? ‘snop~tzey ‘snop~sz~q 
-uou30 Juaura%sueur ayq 134103 sJuawnDop 

asaw, -0861 aauys awm P!I~S 30 aq30 
(Vd3) s,l(~uai%j uogzla)oJd pk?~uatUuol~Au~ 

ayl dq ua)l!.w sJaMsue pun suog 
-sanb pue ‘Epuelouraw 'slallaI paJaaIas30 
asaqE$ep a!uol)zaIa ue sr auguo m3~ 



References for Introduction

Module References

! Progress Under Corrective Action is Limited, but New Initiatives May Accelerate Cleanups,
GAO/RCED-98-3, October 1997.

! Remediation Waste Requirements Can Increase the Time and Cost of Cleanups, GAO/RCED-98-
4, October 1997. 

! History of Corrective Action, Fact Sheet #1, RCRA Corrective Action Workshop on Results-
Based Project Management: Fact Sheet Series, March 1999.

 
Supplemental References and Resources

! Corrective Action for Solid Waste Management Units at Hazardous Waste Management Facilities;
Advanced Notice for Proposed Rulemaking (ANPR), May 1, 1996 (61 FR 19432).  Available to
download from the Internet: http://www.epa.gov/epaoswer/hazwaste/ca/subparts.htm

! EPA Implementation of Government Performance and Results Act (GPRA), U.S. EPA Available
to download from the Internet: http://www.epa.gov/oigearth/gprasum.htm

! GPRA: Available to download from the Internet:
http://www.epa.gov/ooaujeag/notebook/gpranew.htm

! OSW Waste Cleanup Website:  http://www.epa.gov/epaoswer/osw/cleanup.htp

! RCRA Corrective Action Internet Homepage:  http://www.epa.gov/correctiveaction

! Hazardous Waste Clean-Up Information (CLU-IN) Website:  http://www.clu-in.org

! CLU-IN Electronic Bulletin Board System (BBS) - (301) 589-8366

! Superfund Hazardous Waste Clean-Up Website:  http://www.epa.gov/superfund/

! EPA/OSW - Corrective Action Home Page:  http://www.epa.gov/epaoswer/hazwaste/ca/index.htm

! Brownfields Economic Redevelopment Initiative, Quick Reference Fact Sheet.  OSWER Directive
No. EPA500-F-98-273, November 1998.

! General information is available on the Agency’s Brownfields home page on the Internet at
http://www.epa.gov/brownfields/.  The Agency’s Brownfields Action Agenda is located at
http://www.epa.gov/swerosps/bf/aa.htm and the text of the Action Agenda can be found at
http://www.epa.gov/swerosps/bf/ascii/action.txt.

! Corrective Action for Solid Waste Management Units at Hazardous Waste Management Facilities:
Proposed Rule

! Introduction to: CRA Corrective Action.  RCRA, Superfund & EPCRA Hotline Training Module,
U.S. EPA, Office of Solid Waste, EPA530-R-97-065, July 1997.  (Available to download from
the Internet:  http://www.epa.gov/epaoswer/hotline/modules.htm)



References for Introduction

! RCRA Hotline Phone Number - (800) 424-9346

! RCRIS User Support Phone: (800) 767-7274

! Resource Conservation and Recovery Information System (RCRIS), U.S. EPA, 1998. Available to
download from the Internet:  http://www.epa.gov/epaoswer/hazwaste/data/#rcris

! RCRIS Hazardous Waste Reports: Corrective Action Sites.  Available for download from the
Internet at http://www.epa.gov/epaoswer/hazwaste/data/ca.htm
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UNITED STATES ENVIRONMENTAL PROTECTION AGENCY 

V/A=YlNGTON. 0.C. 20460 . - . 

-- 
. . 

MEMORAM)ZIM . . c 
. 

. . SUBJECT: ‘Use of the Corrective Action Advance Notice of Proposed Rulemaking as . 
. . Guidance . . ’ ., 

. . 
.‘- . . 

, - . . . . . 
- FROM:’ . 1 . . 

Office of Soiid Waste and 

Office.of Enforceme? and Compliance Assurance . . 

TO: RCRNCERCLA Senior Policy Managers 
Regions I - X 

On by 1,1996 we published an a$anct notice of proposed rulemaking (“ANPR”) for 
corrective action for releases from solid waste management units at hazardous waste 
management fbciIitics, (61 E& 19432). The MR has-severai purposes: it introduces oti 

. strategy for improving the corrective action program (the Subpart S Initiative), rqubts 
information to assist.in identi@ing and developing program i&provements, provides a status 

. repoit on the conective action.p~gram and guidance on’prograxi implementation, and highlights 
are& of flexibility within the p~gram and program improvements currently underway. This 

. -- memorandum emphasizes our expectation that the ANPR will be used as guidance. . . 

Background 

In the 1984 Hazardous and Solid Waste Amendments to the.Resource Conserktion and 
Recovery Act (RCRA), Congress directed EPA io require corrective action for all r&ases of 

a kardous~waste or constituents from solid waste management units at fkcilitie seeking KC&4 ’ 
permits (i.e., hazardous waste treatmen& storage or disposal fkiiities) regardless of the time at 
which waste was piaced in the units. ~whtn.corrective action cannot be completed priqr to permit 

* issuance the statute dkts.EPA to specify co&&e action schkdules of compliance and 
* fi+ncid dssurante, as necessary to protect human health and the environment, in all permits 

. 
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issued under RCRA 3 3005. In addition, EPA is directed to require that corrective action, as - e 
necessary to protect hum@ health and the environment, be taken beyond facility boundaries 
unless facility owners/operators demonstrate to the Agency’s satisfaction that, despite their best 
efforts, they wefe unable to obtain the necessary permission to undertake off-site correctivti 
a&on. See, RCRd $0 3004(u) and (v), 42 U.S.C. 6924(u) and (v). At the same time. Congress I ’ enacted the RCRA permit omnibus provision directing that, “each permit issued under [RCRA 
‘Section 3005] shalI &main such terms and conditions as the Administrator determines necessary 
to protect human he&h and the environment.” See, RCRA 5 3005(c)(3), 42 U:S.C. 6925(c)(3). 
EPA is aiso authorized to require corrective action ar interim status facilities by issuing orders 

. under RCRA Q 3008Qi), 42 U.S.C. 6928(h). 

..I& July 1985, EPA codified corrective a&on requi&ents.at 40 CFR 26490(a)(2), 
264. IO 1, .270.60(b), and 270.60(c). These regulations essentially reiterated the statutory 
language of RCRA Section 3004(u). In December 1987, EPA promulgated addition&! corrective 
action regulatioF to address the’requirements of RCEL4 Section 3004(v). Because je regulatory 

. language goveming the corrective action&ram is minimal, program implementation has 
largtly been addressed in guidance. Over the years, EPA has published a number of major 
corrective action g-tiidance documents and, in 1990, proposed detailed comctive action 
.regulations. See, 55 a 30798, July 27,199O. As discussed in the ANPR many of these 
documents, inch&g the 1990 proposal, continue to provide useful information and guidance for 
comcctive action implementation. Hbwever, the ANPR up&s our position on many of the 

.  

.  - 

_’ 

issues discussed in the 1990 proposal, and sho&d be considered the primary corrective action 
implementation guidance. . . 

‘Content of the ANPR, 

The ANPR introduces our st+egy for ider&fLing and developing improvements to the 
corrective action program, provides guidance, and requests public comments on a variety of 
corrective action. issues and concepts. !ktion I identifies the statutory and regula+y basis of 
the kcctive @on program Section II inchades discussions of miijoi corrective action 
programguidance hi policy milestosus that have occurred since 1990. Section III f* on ’ 
co&c action impleq&iorL It descxibes how certain progmn elements have evolved since. 
1990, offers guichkc on corrective action implementation, and highlights approaches some. 
program implemea~ and facility ~wners/opcratorj: have used to expedite cieanups. Section IN ’ 
.builds on the ckussions in Section III by summar&g our cmective action implementation 
goals and strategies. Section V requests comments and data &a! will help us idenw and 
implement improvanents to the corrective actioa $rom 

. Most important, the ANPR articulates our corrective action program hement 
philosophy.. As wu know, more thax 5,000 fhilitks are subject to corrective action. Tq account ’ 
for the variety ofcorr+ivc action fGlities and site-specific circ~ces, EPA has consistently 
emphasi& a fkxiil+cility-specific z~~proach to.comctive action. Because of site- and 
‘cqmrmmity-@c circumstances, few cieaqups will follow.exactly the same course; therefore, . 

* . 2 
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program implementers and facility owners/operator- ThouId be allowed significanr latitude to . 
structure the corrective action process, develop cleanup objectives, and select appropriate e * 
remedies. At the same time, a number of basic operating principles should 
guide corrective action implementation and program development. As discussed in the ANPR 

(6 1 E& 19440 - 4l), these principks are: . . 

0 

l 

l 

0 

. 

Corrective action decisions should be based on risk 

Corrective a&ion implementation shouId focus on results rather than process. 

Inter& act& an$‘stabii;tatidn shotid &- used to ,reduce risks and preverit exposure 
, 

Corrective action activities shotid be phased to focti resources on thi areas or pathway; 
ofhighestconcem. . . . 

Corre@ve action implementation should provide for meaningful incfusion of aI . - I 
kakehoIders through full, fair, and equilabie-public’ participation. . . 

Corrective.ac@on requirements should.be addressed using the most appropriate authority, 
ikluding state au&o&es, for any given facility. ’ 

. 

States will be the primary implementers of the corrective action prOgram 

._ 

Section III of the ANPR provides guidke on our goals and expectations for various 
elements of corrective action, such as the initial investigation and remedy seiection. *It also 
summarizts our approach to the cotive action process, emphasizing that the various elements 

, of the comctive action process “should not become ends in thcmsclves...EPA continues to 
. encourage program implementors and ficility owners/operators to focus on the desired result of a 

ckanup rather than a mechanistic cleanup pro&s.” (61 FR page 19443, cohunn 3.) Section III 
ako includes information on a number of wrrective action concepts that have evolved in recent 
years and highlights approaches or activities that some progxam implementors and fa*ty 
owners/operaton ha+e &cessfklly used to expedite or improve ckanups. For example, it 

. emphasizes that current and reasonably expected fkture land use shotid be considered when 
selectkg corrective &ion remedies. (6 I FR page 19452, column I .) It eniouages use of 
innovative site chamcwon techniques to expedite site investigations. (6 I FR page 19445, 
column 1.) And, it recognizes that, in appropriate &es, states may rely on non;RCRA state 
authorities to satisfy corrective action requirements. (61 FR pages 19441- 19442.) 

The ANPR as’Guidance . 

- . ‘The ANPR is our effort.to compile ovq ten years of comctive action implementation 
ex$eAence and represents our most recent wg on corrective action. It was deveioped by a 
workgroup that included representatives from each of the regions, intmstcd states, and other 

” 

. 
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offices here at headquarters. We expect program implementors to become FamiIiar with our’ 
positions on corrective action as recorded in the ANPR and, exciuding S&ion V which is a 
request for comment to use the information in the ANPR ks guidance. 

Disclaimer . 

This memorandum and the NR provide guidance to EPA persokel on how to best. 
implement RCFU corrective act& requirements. It is not a reguktion, and it does not substitute 

I for applicable statutes or regulations. Thercfon,.it cannot impose Iegaily binding requirements 
6x1 EPA, States, or the reguked community, and may nit appIy:to a particular situation based on 

. . -, consideration of specific circumstan ca., EE’A may change this guidance. in t& fiuure. 

Additional Information 
. 

Each month, regional and headquaanspersonnel have an oppommity to discuss 
corrective action implementation on the Corrective Action Conference Call. We encourage you 
to use this calI as a forum to’share your experiences with using the A.llPR ti guidance and 
discuss the continuing evolution of the cppcttive action program. For more information on the 
corrective action conference call, piease contact Colin Apse, in the Office of Solid Waste, at 

-’ (703) 308608 1. . 

You also have an opportunity to participate in identification and development of 
. improvements to the corrective action program through your continued support of the Subpart S 

‘Initiative. As diksed in the ANPR the Subgist S Initiative inchdes both ruknakhg and don- 
ruler&king (e.g., guidaixx, train&) aspects of improving the corrective action program. For 
more information on the ANPR or th6 Subpart S Initiative please contact Hugh Davis, also in the 

‘Office of Solid Waste, at (703) 308-8633. 

For questions on legal issues, picase contact Dawn Messier, in the office of General 
Counsei, at (202) 260-9733. . 

Cc: SusanBromm,OSRE 
. . Elizabeth Cotsworth, OSW 

’ Matthew Hale, OSW 
PeterNeves,OSRE ’ 
Bruce Means, OEREt 
Dawn Mess& OGC 
LarryReed,OERR . 
Larry St&e& OGC 

’ Jii Woplford, FFRRO 
. Regional RCRA Branch Chiefs 

Regional CERCLA Branch Chieefs ’ * ’ ’ 
Tom Kennedy, Association ofStates and ‘kit&l Solid Waste h$magement Officials 
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ENVIRONMENTAL PROTECTION
AGENCY

40 CFR Ch. I

[FRL–5460–2]

RIN 2050–AB80

Corrective Action for Releases From
Solid Waste Management Units at
Hazardous Waste Management
Facilities

AGENCY: Environmental Protection
Agency (EPA).
ACTION: Advance notice of proposed
rulemaking.

SUMMARY: Today’s action has three
purposes. First, it introduces EPA’s
strategy for promulgating regulations
governing corrective action for releases
from solid waste management units at
hazardous waste management facilities
under the Resource Conservation and
Recovery Act (RCRA) and requests
information to assist in identification
and development of potential
improvements to the protectiveness,
responsiveness, speed or efficiency of
corrective actions. The Agency
originally proposed corrective action
regulations on July 27, 1990. Second, to
provide context for potential revisions
to the corrective action program, today’s
Notice includes a general status report
on the corrective action program and
how it has evolved since the 1990
proposal, and provides guidance on a
number of topics not fully addressed in
1990. Third, it emphasizes areas of
flexibility within the current program
and describes program improvements
currently underway or under
consideration.
DATES: To ensure consideration,
information and data must be received
on or before July 30, 1996.

EPA will hold a public hearing on this
Notice on June 3, 1996.
ADDRESSES: Written comments
responding to today’s Notice should be
addressed to: Docket Clerk, U.S.
Environmental Protection Agency,
RCRA Docket (OS–305), 401 M Street
SW, Washington, D.C. 20460. Comments
sent by special delivery, such as
overnight express services, should be
addressed to: RCRA Docket Information
Center (RIC), Crystal Gateway One, 1235
Jefferson Davis Highway, First Floor,
Arlington, VA 22202. Electronic
comments should be addressed to:
RCRA-Docket@epamail.epa.gov.

The June 3, 1996 public hearing will
be held at the Key Bridge Marriott,
located at 1401 Lee Highway, Arlington,
VA 22209. Advance requests to speak at
the hearing should be submitted, in

writing, to: Hugh Davis (5303W) U. S.
Environmental Protection Agency, 401
M Street, SW, Washington, DC 20460.

For important additional instructions
on submitting comments or making a
request to speak at the public hearing,
see Supplementary Information.
FOR FURTHER INFORMATION CONTACT: For
general information, contact the RCRA
Hotline at (800) 424–9346 (toll-free) or
(800) 553–7672 (hearing impaired), or
(703) 412–9810 (locally), Monday–
Friday, 8:00–5:00 eastern standard time.
For technical information, contact Hugh
Davis, Office of Solid Waste (5303W),
U.S. Environmental Protection Agency,
401 M Street SW, Washington, D.C.
20460. Phone, (703) 308–8633. E-mail
address, davis.hugh@epamail.epa.gov.

SUPPLEMENTARY INFORMATION:

Instructions for Submitting Comments
and Requests To Speak at the Public
Hearing

Commenters should place the docket
number (F–96–CA2P–FFFFF) on all
comments and submit an original and
two copies. Comments also may be
submitted electronically, through the
Internet. Comments submitted
electronically should be in ASCI to
avoid the use of special characters and
encryptions.

The official record for this action will
be kept in paper form. EPA will transfer
all comments received electronically
into paper form and place them, with
comments submitted directly in writing,
in the official record. EPA responses to
comments will be recorded in a notice
in the Federal Register or in an official
record for this action. EPA will not
immediately reply to electronic
comments other than to seek
clarification of comments that may be
garbled in transmission or during
conversion to paper form.

Confidential business information
(CBI) may be included in comments,
however, to ensure continued
confidentiality, it must be submitted
under separate cover. If including CBI,
commenters should submit an original
and two copies to: U.S. Environmental
Protection Agency, RCRA CBI
Document Control Officer, OSW
(5303W), 401 M Street SW, Washington,
D.C. 20460. Place the docket number (F–
96–CA2P–FFFFF) on the CBI and
include a reference to any non-CBI
comments submitted. Do not submit CBI
electronically.

Docket materials may be reviewed by
appointment by calling (703) 603–9230.
The docket is located on the first floor
of the Crystal Gateway building at 1235
Jefferson Davis Highway in Arlington,
Virginia and is open from 9:00 a.m. to

4:00 p.m., Monday through Friday,
excluding Federal holidays. A
maximum of 100 pages of material may
be copied at no cost from any one
regulatory docket. Additional copies are
$0.15 per page. The main switchboard
number for the hotel is (703) 524–6400.

Individuals interested in directions to
the June 3, 1996 public hearing at the
Key Bridge Marriott or room
reservations should contact the hotel
directly at (703) 524–6400. Registration
for the hearing will begin at the hotel at
8:30 am. The hearing will begin at 9:00
am. and end at 5:00 pm unless
concluded earlier. Oral and written
statements may be submitted at the
public hearing. Time for the public
hearing is limited; oral presentations
will be made in the order that requests
are received and will be limited to 15
minutes, unless additional time is
available. Advance requests to speak at
the public hearing should be clearly
marked as a request to speak at the
public hearing and include the
scheduled date of the hearing (June 3,
1996) and the docket number for this
action (F–96–CA2P–FFFFF). Requests to
speak at the public hearing may also be
made on the day of the hearing, by
registering at the door; request to speak
by individuals who choose to register at
the door on the day of the hearing will
be granted in the order received, as time
permits. All individuals who choose to
speak at the public hearing are
requested to provide a paper copy of
their testimony for the record.

Internet Access
This notice is available on the

Internet. To access today’s Notice
electronically:
Gopher: gopher.epa.gov
WWW: http://www.epa.gov
Dial-up: (919) 558–0353

From the main EPA Gopher menu,
select: EPA Offices and Regions/Office
of Solid Waste and Emergency Response
(OSWER)/Office of Solid Waste (RCRA)/
Hazardous Waste/Corrective Action.
FTP: ftp.epa.gov
Login: anonymous
Password: your Internet address
Files are located in /pub/gopher/

oswrcra

Glossary of Commonly Used Acronyms
ASTM—American Society for Testing and

Materials
ASTSWMO—Association of State and

Territorial Solid Waste Management
Officials

CAMU—Corrective Action Management Unit
CAP—Corrective Action Plan
CERCLA—Comprehensive Environmental

Response, Compensation and Liability Act
CMI—Corrective Measures Implementation
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CMS—Corrective Measures Study
CSGWPP—Comprehensive State

Groundwater Protection Program
DQO—Data Quality Objective
EAB—Environmental Appeals Board
FACA—Financial Assurance for Corrective

Action
HSWA—Hazardous and Solid Waste

Amendments
LDR—RCRA Land Disposal Restrictions
MCL—Maximum Contaminant Limit
MTR—RCRA Minimum Technology

Requirements
NCAPS—National Corrective Action

Prioritization System
NPL—National Priorities List
NCP—National Oil and Hazardous

Substances Pollution Contingency Plan
OSW—EPA Office of Solid Waste
OSWER—EPA Office of Solid Waste and

Emergency Response
POC—Point of Compliance
RBCA—Risk Based Corrective Action (refers

to ASTM standard E1739–95)
RCRA—Resource Conservation and Recovery

Act
RFA—RCRA Facility Assessment
RFI—RCRA Facility Investigation
RU—Regulated Unit
SWMU—Solid Waste Management Unit
SSG—EPA Soil Screening Guidance
TI—Technical Impracticability
TSDF—Treatment, Storage, or Disposal

Facility
UST—Underground Storage Tank
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I. Background

A. Statutory and Regulatory
Requirements

In the 1984 Hazardous and Solid
Waste Amendments (HSWA) to the
Resource Conservation and Recovery
Act (RCRA), Congress directed EPA to
require corrective action for all releases
of hazardous waste and hazardous
constituents from solid waste
management units at facilities seeking
RCRA permits (i.e., hazardous waste
Treatment, Storage or Disposal Facilities
or TSDFs) regardless of the time at
which waste was placed in the units.
When corrective action cannot be
completed prior to permit issuance, the
statute directs EPA to specify corrective
action schedules of compliance and
financial assurance in all permits issued
under RCRA section 3005. In addition,
EPA is directed to require that
corrective action be taken beyond
facility boundaries unless facility
owners/operators demonstrate to the
Agency’s satisfaction that, despite their
best efforts, they were unable to obtain
the necessary permission to undertake
off-site corrective action. (See, RCRA
section 3004 (u) and (v), 42 U.S.C. 6924
(u) and (v).) At the same time, Congress
enacted the RCRA permit omnibus
provision directing that, ‘‘each permit
issued under [RCRA Section 3005]
contain such terms and conditions as
the Administrator determines necessary
to protect human health and the
environment.’’ (See, RCRA sections
3005(C)(3), 42 U.S.C. 6925(c)(3).) EPA is
authorized to require corrective action
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1 See 58 FR 8658, February 16, 1993, ‘‘Corrective
Action Management Units’’ where EPA finalized
regulations addressing the creation, management,
and closure of units created specifically for
purposes of managing remediation wastes.

at interim status facilities under RCRA
section 3008(h), 42 U.S.C. 6928(h).

At the time the new corrective action
provisions were enacted, corrective
action for releases to groundwater from
RCRA regulated units was already
required under 40 CFR part 264, subpart
F. RCRA regulated units are defined in
40 CFR 264.90 as surface
impoundments, waste piles, land
treatment units, and landfills that
received hazardous waste after July 26,
1982; they are a subset of the universe
of solid waste management units. The
1984 HSWA amendments extended
corrective action authority at TSDFs to
all waste management at units that
received solid or hazardous waste at any
time. In the legislative history of RCRA
section 3004(u), Congress noted that one
purpose of the new corrective action
requirements was to ensure that RCRA
facilities did not become Superfund
cleanup sites. The legislative history
records that, ‘‘Unless all hazardous
constituents released from solid waste
management units at permitted facilities
are addressed and cleaned up the
Committee is deeply concerned that
many more sites will be added to the
future burdens of the Superfund
program with little prospect for control
or cleanup. The responsibility to control
such releases lies with the facility
owner and operator and should not be
shifted to the Superfund program,
particularly when a final permit has
been requested by the facility.’’ (See,
H.R. Rep. No. 198, 98th Cong., 1st Sess.,
part 1, 61 (1983).)

In July 1985, EPA codified corrective
action requirements at 40 CFR
264.90(a)(2); 264.101; 270.60(b) and
270.60(c). (See, 50 FR 28702, July 15,
1985.) These regulations reiterate the
statutory language of RCRA section
3004(u) by requiring facility owners/
operators seeking RCRA permits to
institute corrective action, as necessary
to protect human health and the
environment, for all releases of
hazardous waste and constituents from
solid waste management units at the
facility. When corrective action cannot
be completed prior to permitting, EPA
requires that all permits contain
corrective action requirements,
schedules of compliance, and financial
assurance. In 40 CFR 270.60(b) and
270.60(c), EPA clarified that corrective
action is also required for some facilities
with RCRA permits-by-rule, including
hazardous waste management facilities
with permits issued under the
Underground Injection Control program
and the National Pollution Discharge
Elimination System (NPDES) permitting
program.

In December 1987 (52 FR 45788,
December 1, 1987), EPA promulgated
additional corrective action regulations
to codify the statutory language of RCRA
§ 3004(v), requiring corrective action for
releases beyond the facility boundary.
EPA also established permit application
requirements necessary to support
corrective action implementation, and
modified the corrective action
requirements for underground injection
wells with RCRA permits-by-rule.

On July 27, 1990 (55 FR 30798), EPA
proposed detailed regulations to govern
the RCRA corrective action program.
The 1990 proposal was designed to be
the analogue to the CERCLA program’s
National Oil and Hazardous Substances
Pollution Contingency Plan (NCP). As
such, it addressed both technical (e.g.,
cleanup levels, remedy selection, points
of compliance) and procedural (e.g.,
definitions, permitting, reporting)
elements of the corrective action
program. In the 1990 proposal, EPA
emphasized the need for site-specific
flexibility in cleanup programs. The
Agency stated, ‘‘Because of the wide
variety of sites likely to be subject to
corrective action, EPA believes that a
flexible approach, based on site-specific
analyses is necessary. No two cleanups
will follow exactly the same course, and
therefore, the program has to allow
significant latitude to the decision
maker in structuring the process,
selecting the remedy, and setting
cleanup standards appropriate to the
specifics of the situation.’’ (See, 55 FR
30802.)

The 1990 proposal was the subject of
significant public comment. Although
EPA has finalized only a few sections of
the 1990 proposal,1 the bulk of the
proposal is routinely used as guidance
during corrective actions.

B. Summary of Today’s Notice
Today’s Notice introduces EPA’s

strategy for promulgation of corrective
action regulations and requests public
input on a variety of issues and
concepts associated with corrective
action. To provide context for potential
revisions to the corrective action
program and because the Agency’s
philosophy and strategies have evolved
in many respects since 1990, today’s
Notice also includes a general status
report on the corrective action program
and how it has grown since the 1990
proposal, and provides guidance on a
number of topics not fully addressed in
1990. Finally, today’s Notice

emphasizes the flexibility inherent in
the existing corrective action program,
discusses steps EPA is already taking to
improve corrective actions and requests
comments on new approaches to
expedite and simplify facility cleanups.

In Section I of today’s Notice, EPA
identifies the statutory and regulatory
basis of the corrective action program.

Section II of today’s Notice introduces
EPA’s Subpart S Initiative. Through the
Subpart S Initiative the Agency intends
to identify and implement
improvements to the protectiveness,
responsiveness, speed and efficiency of
the corrective action program. Section II
includes discussions of the Subpart S
Initiative objectives, outreach, and
schedule. It also includes discussions of
major corrective action program
guidance and policy milestones that
have occurred since 1990, and the
relationship of the Subpart S Initiative
to other agency rulemakings and
initiatives.

In Section III, EPA discusses
corrective action implementation,
describes how certain program elements
have evolved since 1990, and provides
guidance on a number of topics that
were not fully addressed in the 1990
proposal. This section emphasizes areas
of flexibility in the current corrective
action program and highlights
innovative approaches some program
implementors and facility owners/
operators have used to expedite
cleanups. Readers are urged to pay
particular attention to Section III in
order to gain an overall understanding
of the Agency’s latest thinking on
corrective action implementation.

Section IV of today’s Notice builds on
the detailed discussions in Section III by
providing concise statements of EPA’s
corrective action implementation goals
and strategies.

In Section V of today’s Notice, EPA
requests comments and data on a variety
of issues to assist it in identifying and
developing improvements to the
corrective action program. In some
cases, the Agency raises new concepts
that would likely warrant re-proposing
regulations or developing new guidance
documents; in other cases, concepts
were addressed in the 1990 proposal but
are included in Section V because the
Agency is requesting additional
comment and data at this time.

II. Subpart S Initiative
EPA and the states have made

considerable progress in implementing
the corrective action requirements;
however, despite this progress, the
overall implementation of the corrective
action program has been subject to
considerable criticism. States,
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environmental groups and the regulated
community have raised many concerns,
including: slow progress in achieving
cleanup or other environmental results;
an emphasis on process and reports over
actual work in the field; unrealistic,
impractical or overly conservative
cleanup goals; excessive and detailed
oversight; reluctance to authorize or
recognize the work of state cleanup
programs; and, lack of meaningful
public participation. EPA believes that
many of these concerns have been
overstated; however, at the same time, it
recognizes that improvements to the
corrective action program are necessary.
EPA and the states now have more than
ten years experience in implementing
the corrective action requirements. EPA
believes the time has come to reevaluate
the RCRA corrective action program to
identify and implement improvements
to the program’s speed, efficiency,
protectiveness and responsiveness, and
to focus the program more clearly on
environmental results. The reevaluation
effort is known as the Subpart S
Initiative.

As part of the Subpart S Initiative,
EPA has been working with states and
other stakeholders to develop a
comprehensive strategy to identify and
develop improvements to the corrective
action program and promulgate final
corrective action regulations. The
Subpart S Initiative involves assessment
of the current corrective action program,
outreach to stakeholders, finalization of
some elements of the 1990 proposal,
development of new proposals and
guidance documents, and today’s
Notice.

EPA is committed to substantive
consistency among its cleanup
programs. For that reason, the Subpart
S Initiative is being coordinated closely
with the Superfund program, including
the Superfund administrative
improvements efforts and Superfund
reauthorization activities.

A. Objectives
Taking into consideration corrective

action implementation experience,
recent feedback from stakeholders, and
the comments received on the 1990
proposal, EPA has developed five
objectives for the Subpart S Initiative:

(1) Create a consistent, holistic
approach to cleanups at RCRA facilities;

(2) Establish protective, practical
cleanup expectations;

(3) Shift more of the responsibilities
for achieving cleanup goals to the
regulated community;

(4) Focus on opportunities to
streamline and reduce costs; and,

(5) Enhance opportunities for timely,
meaningful public participation.

Implementation of these five
objectives will involve new approaches
to corrective action and may necessitate
significant revisions to the existing
corrective action program. In adopting
any new approach, EPA will not
sacrifice protection of human health and
the environment or the meaningful
involvement of the public and affected
communities.

B. Outreach
EPA believes the experiences of

states, the regulated community, other
Federal agencies, and environmental
and public interest groups will be
tremendously valuable as it works to
identify and develop improvements to
the corrective action program. Today’s
Notice reflects the involvement of
interested stakeholder groups, as
discussed below. EPA is committed to a
continuing and meaningful dialogue
with these groups as the Subpart S
Initiative develops. As the Subpart S
Initiative progress, EPA will continue to
identify interested stakeholder groups
and invite their input and involvement.

1. States
In December and January 1995, EPA

met twice with interested state
representatives to solicit their early
input in the Subpart S Initiative. In
general, these state representatives
advised that the corrective action
program: Retain considerable flexibility;
emphasize results over process; be
generally consistent with the CERCLA
program; address consistency issues
within the RCRA program (e.g., between
cleanups at SWMUs and regulated
units); address risk assessment and risk
management, including ecological risk;
empower states and expedite state
authorization; and, encourage
stabilization without discouraging final
cleanups. State representatives also
strongly advised against finalizing
corrective action regulations in pieces,
favoring the comprehensive approach
reflected in today’s Notice. The ongoing
role of the states in the Subpart S
Initiative is discussed below.

2. Environmental and Public Interest
Community

EPA wrote nine environmental and
public interest groups requesting their
early involvement in the Subpart S
Initiative. To date, EPA has met with
one environmental group, the
Environmental Defense Fund (EDF). The
Environmental Defense Fund expressed
support for changes in the corrective
action program to improve the speed
and efficiency of cleanups and increase
opportunities for meaningful public
participation. Their suggestions include:

tailoring the level of public
participation to the level of community
interest; including opportunities for
public participation throughout the
cleanup process; using risk goals and
clearly defined cleanup standards to
make cleanups more efficient;
maintaining a throughout-the-plume/
unit boundary cleanup point of
compliance; and, using deed restrictions
at non-residential cleanups. While EDF
expressed general support for
consistency in technical matters
between RCRA and CERCLA, they also
expressed the opinion that operating
hazardous waste management facilities,
such as those typically addressed by
RCRA corrective action, have an
ongoing responsibility to their
communities and should, perhaps, be
held to higher cleanup standards than
abandoned (i.e., Superfund) sites. EPA
welcomes the continued involvement of
EDF in the Subpart S Initiative and will
continue to look for opportunities to
involve other environmental and public
interest groups.

3. Regulated Community
EPA met with and received written

materials from a variety of industry
groups which offered their suggestions
for improvements to the corrective
action program. In general, industry
groups expressed frustration with the
pace and cost of corrective actions and
what they perceive as overly stringent
cleanup criteria. Their suggestions
include increased reliance on
performance standards, more emphasis
on non-residential future land use
scenarios, and improved coordination
with other applicable cleanup
authorities (e.g., the Superfund program
and state cleanup programs). EPA
welcomes the continued involvement of
the regulated community in
development of the Subpart S Initiative.

4. Other Federal Agencies
During Spring and Summer 1995,

EPA held a series of meetings with other
Federal agencies, including, the
Department of Defense (DOD), the
Department of Energy (DOE), the
Department of Agriculture, the Council
on Environmental Quality (CEQ), and
the Office of Management and Budget
(OMB). Many of these agencies own or
operate facilities which are subject to
RCRA corrective action. During these
meetings, EPA and the other Federal
agencies discussed potential
improvements to the RCRA corrective
action and Superfund programs. EPA
will continue these discussions during
development of the Subpart S Initiative.

The Department of Defense and the
Department of Energy reviewed and
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2 These states are: Wisconsin, Texas, Georgia,
Idaho, Florida, Colorado, New York, California,
Utah, Oklahoma, North Carolina, Delaware, and
Missouri.

provided comments on a draft version of
today’s Notice and EPA met with DOD
and DOE representatives to discuss their
comments and suggested changes.

C. On-Going Role of the States
The states are the primary

implementors of the corrective action
program. Because of this, EPA has
actively solicited state input and
participation in the Subpart S Initiative
and is developing the Initiative in full
partnership with the states. As of
today’s Notice, thirteen states 2 have
agreed to participate in the Subpart S
Initiative as co-regulators. During the
co-regulation process, state
representatives participate actively in
development of policy and regulatory
options and analyses. As discussed
above, EPA has held two meetings with
state representatives to discuss
development of the Subpart S Initiative;
three additional meetings and a fifty-
state review of any regulatory proposals
are planned. In addition, representatives
of interested states participated actively
in development of today’s Notice and
reviewed and provided comment on
numerous drafts.

D. Strategy and Schedule
The Subpart S Initiative will include

development of guidance and policy
documents and rulemaking. EPA
intends to publish rule language in fall
1997. In order to present the Agency’s
visions for the corrective action program
and regulations in totality, the 1997
publication will promulgate elements of
the 1990 proposal that the Agency
believes do not need additional public
review and will re-propose other
program elements. Based in part on
comments received in response to
Section V.B of today’s Notice, EPA will
determine which elements of the 1990
proposal will be finalized without
further comment and which elements
will be re-proposed.

Guidance and policy development
will play an important role in the
Subpart S Initiative. The balance
between guidance and policy
development and rulemaking will be
determined, in part, by comments
received on today’s Notice. Section V.A
of this Notice requests specific
recommendations for additional policy
or guidance development.

E. Major Corrective Action Program
Developments Since 1990

The Subpart S Initiative builds on
several recent and important

developments in the corrective action
program. Many of these program
developments are addressed in the EPA
guidance documents discussed below;
other program developments were
associated with promulgation of the
Corrective Action Management Unit
(CAMU) regulations, also discussed
below. A complete list of corrective
action guidance documents is available
in the ‘‘RCRA Corrective Action Plan,’’
EPA/520–R–94–004, OSWER Directive
9902.3–2A, May 1994, included in the
docket for today’s Notice.

1. Stabilization Initiative
EPA’s early implementation of the

corrective action program focused on
final, comprehensive cleanups at a
limited number of facilities. As EPA and
states gained more experience, it
became clear that, at many sites, final
cleanups were difficult and time-
consuming to achieve and that an
emphasis on final remedies at a few
sites could divert limited resources from
addressing ongoing releases and
environmental threats at many other
sites. As a result, in 1991, the Agency
established the Stabilization Initiative as
one of the primary implementation
objectives for the corrective action
program. The goal of the Stabilization
Initiative is to increase the rate of
corrective actions by focusing on near-
term activities to control or abate threats
to human health and the environment
and prevent or minimize the further
spread of contamination. Through the
Stabilization Initiative, the Agency is
seeking to achieve an increased overall
level of environmental protection by
implementing a greater number of
actions across many facilities rather
than following the more traditional
process of pursuing final,
comprehensive remedies at a few
facilities.

Controlling exposures or the
migration of a release may stabilize a
facility, but does not necessarily mean
that a facility is completely cleaned up.
At some stabilized facilities,
contamination is still present and
additional investigations or remediation
may eventually be required; however, as
long as the stabilization measures are
maintained, stabilized facilities should
not present unacceptable near-term risks
to human health or the environment and
program implementors and facility
owners/operators have the opportunity
to shift their resources (either at the
stabilized facility or among facilities) to
additional health or environmental
concerns. Stabilization actions should
be a component of, or at least consistent
with, final remedies. More information
on the Stabilization Initiative is

available in the 1991 guidance
memorandum ‘‘Managing the Corrective
Action Program for Environmental
Results: The RCRA Facility Stabilization
Effort’’ and in Section III.C.3 of today’s
Notice.

2. Environmental Indicators for
Corrective Action

Critics of the corrective action
program have often charged that EPA
focuses too much on administrative
processes rather than actual cleanups.
As an example of this problem, critics
cite Agency management systems which
often track the number of paperwork
deliverables (e.g., work plans approved)
rather than achievement of
environmental results. In response to
these concerns and the Government
Performance and Results Act of 1993,
EPA is moving the corrective action
program away from more traditional
management systems and, consistent
with a broader Agency-wide effort, now
focuses management of the corrective
action program on environmental
indicators. Two specific environmental
indicators have been developed for the
corrective action program. These
indicators are: Human Exposures
Controlled Determination and
Groundwater Releases Controlled
Determination. The environmental
indicators are facility-wide measures.
Human Exposures Controlled is attained
when there are no unacceptable risks to
humans due to releases of contaminants
at or from the facility subject to RCRA
corrective action. Groundwater Releases
Controlled is attained when the
migration of groundwater contamination
at or from the facility across designated
boundaries (these boundaries may be
facility boundaries or specified
boundaries within a facility) is
controlled.

The environmental indicators are not
tied to specific program activities or
paperwork deliverables. In the course of
implementing final remedies, the
environmental indicators will be
achieved; however, the implementation
of stabilization measures can also result
in achieving the environmental
indicators. EPA is striving to make the
corrective action program more
performance based. Because the
environmental indicators focus on
results, they can serve well as
performance measures for remedial
activities. Further guidance on the
environmental indicators is available in
the July 29, 1994 memorandum ‘‘RCRIS
Corrective Action Environmental
Indicator Event Codes CA725 and
CA750,’’ which has been placed in the
docket for today’s Notice.
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EPA is committed to using the
corrective action environmental
indicators to increase the efficiency of
the corrective action program by
focusing on results. Although EPA has
developed only two environmental
indicators for corrective action to date,
additional indicators may be developed
to address factors such as ecological risk
or source control. EPA requests
comments on the development of
additional environmental indicators in
Section V.C.1 of today’s Notice.

3. Corrective Action Plan
Another concern in the corrective

action program has been consistency.
While no two cleanups will follow the
exact same course, EPA recognizes that
some level of consistency in cleanup
processes can help to ensure that all
cleanups will achieve the same overall
level of protection. The RCRA
Corrective Action Plan or CAP (OSWER
Directive 9902.3–2A, May 1994),
provides guidance which program
implementors and facility owners/
operators can use to develop and direct
the specific corrective action activities
which might be necessary at any given
facility. The CAP provides an overall
program implementation framework and
model scopes of work for site
characterizations, interim actions,
evaluation of remedial alternatives and
remedy implementation. Program
implementors and facility owners/
operators can use these model scopes of
work when developing site-specific
strategies, work plans, and schedules of
compliance.

The CAP is not meant to be a cleanup
prescription. The model scopes of work
in the CAP present a range of activities
which might be necessary at a corrective
action facility. Program implementors
and facility owners/operators should
choose carefully from this range when
developing facility specific work plans.

4. CAMU Rule
Program implementors and facility

owners/operators have long recognized
that certain RCRA Subtitle C hazardous
waste requirements can significantly
complicate or delay cleanups when
applied to remediation wastes. To
address this problem, EPA promulgated
regulations for corrective action
management units (58 FR 8658,
February 16, 1993). The CAMU rule
provides relief from specific RCRA
standards that can preclude desirable
remediation options or unnecessarily
add to the cost of remedies (e.g., the
RCRA land disposal restrictions when
applied to remediation waste) by
creating a new type of RCRA unit. EPA
and authorized states may choose to

designate a CAMU for management of
remediation waste during RCRA
corrective actions and other cleanups.
When designating CAMUs, EPA and
authorized states have the flexibility to
establish site-specific design, operating,
closure and post-closure requirements
instead of using the existing RCRA
requirements for land-based units.
Remediation wastes (i.e., media and
debris which contain hazardous waste
or exhibit a hazardous waste
characteristic) may be consolidated into
a CAMU before or after treatment. In
addition, remediation wastes may be
treated in a CAMU or moved (again,
before or after treatment) between
CAMUs at the same facility without
automatically triggering otherwise
applicable RCRA land disposal
restrictions or minimum technology
requirements.

The CAMU rule was challenged in
1993; however, the challenge has been
stayed pending publication of the final
Hazardous Waste Identification Rule for
Contaminated Media (HWIR-Media).
EPA expects that the HWIR-Media rule
will largely obviate the need for the
CAMU rule, and is planning to propose
withdrawal of the CAMU regulations as
part of the HWIR-Media proposal (for a
discussion of the HWIR-Media proposal,
see Section II.F.1 of today’s Notice). In
the meantime, CAMUs may be used to
support efficient and protective
cleanups.

5. Other Developments
In addition to the examples discussed

above, program implementors and
facility owners/operators are using the
existing flexibility in the corrective
action program to explore a range of
new approaches in an effort to improve
the corrective action process and
expedite cleanups at a facility-specific
level. These include: using performance
standards to set goals for site
investigations and cleanups;
encouraging innovative technical
approaches; facilitating voluntary or
accelerated cleanups, when a facility
owner/operator wants to move ahead of
a regulatory agency; the use of third-
party oversight; expanded public
participation, including use of citizen
advisory boards; innovative
coordination with or deferral to other
programs, including state cleanup
programs; and, many other efforts. In
accordance with EPA’s emphasis on
consistency of results between the
RCRA and CERCLA programs, many of
these approaches are being developed in
cooperation with the Superfund
program or state remedial programs.

EPA encourages program
implementors and facility owners/

operators to continue to explore new
approaches to corrective action and to
share their successes and failures. Some
of the innovative approaches which
have proved most successful at
individual facilities are discussed later
in today’s Notice; EPA is looking
forward to receiving information on
other new approaches in response to
today’s Notice. One of the purposes of
today’s Notice is to gather information
on successful facility-specific
approaches to corrective action so EPA
can build on implementation experience
as it identifies and develops
improvements to the national program
during the Subpart S Initiative.

F. Relationship to Other Agency
Initiatives and Rulemakings

EPA is involved in several
rulemakings and other activities which
will have particular impact on the
Subpart S Initiative. Coordination with
these other rulemakings and activities is
ongoing.

1. HWIR Media
The Hazardous Waste Identification

Rule for Contaminated Media (HWIR-
Media) is a regulatory reform proposal
that reexamines the application of many
of the RCRA hazardous waste treatment
and management standards to
contaminated environmental media
(e.g., soil and groundwater) managed
during Agency or authorized state
overseen cleanups. Under current
regulations, environmental media that
contain (or are contaminated by)
hazardous wastes must be managed as
hazardous waste (this is known as the
‘‘contained-in policy’’). In developing
the HWIR-Media proposal, EPA, in
partnership with the states, is
examining a number of reforms
designed to allow program
implementors to tailor treatment and
management requirements for
contaminated media to site- and media-
specific conditions. EPA is proposing
several types of reforms and seeking
comment on a number of alternatives.
The Agency may finalize any one or
combinations of these reforms or
alternatives.

The first major area of reform that
EPA is considering would revise the
Land Disposal Restrictions (LDRs)
Minimum Technological Requirements
(MTRs) and permitting requirements
that apply to contaminated media
currently subject to hazardous waste
management requirements, to make
them more appropriate for the types of
contaminated media and concerns
typically addressed at cleanup sites.
Currently, large volumes of
contaminated media are subject to
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hazardous waste requirements, notably
LDR, MTR and permitting, that were
originally designed for newly generated
or process wastes, where the concerns
are different from those at cleanup sites.

More broadly, EPA is also proposing
to exempt some contaminated media
from RCRA Subtitle C hazardous waste
management requirements. This reform
would allow authorized states or EPA to
determine contaminated media
management standards for those
exempted media on a site-specific basis.
EPA is considering two exemption
options. First, EPA is considering
exempting media by determining, often
based on management conditions, that
the media do not contain hazardous
wastes (this is commonly known as the
‘‘contained-out’’ approach); second,
EPA is considering exempting media
only if certain conditions were met (this
is commonly known as the ‘‘conditional
exclusion’’ approach). Under the
options that would exempt only some
contaminated media from hazardous
waste management requirements, EPA is
proposing to use a set of constituent
concentrations known as a ‘‘Bright
Line’’ to divide the media that would
and would not be eligible for
exemption. Media with concentrations
of constituents below Bright Line
concentrations would be eligible for
exemption; media with constituent
concentrations above the Bright Line
would not be eligible. Finally, in the
HWIR-Media proposal, EPA is
requesting comment on exempting all
cleanup wastes, including contaminated
media, sludges, debris, and other wastes
managed during the course of a cleanup,
based on a conditional exclusion. Under
this option, authorized states or EPA
would set all management and
treatment requirements for cleanup
wastes on a site-specific basis.

The HWIR-Media proposal in
particular will complement the Subpart
S Initiative by potentially providing
program implementors with the
flexibility to tailor requirements for
management of contaminated media to
the risks posed by any given medium
and the circumstances at any given
corrective action facility.

2. Post-Closure Rule
EPA has long recognized the need to

more effectively integrate corrective
action and closure activities. Toward
this end, the Agency proposed a rule
entitled ‘‘Standards Applicable to
Owners and Operators of Closed and
Closing Hazardous Waste Management
Facilities; Post-Closure Permit
Requirement; Closure Process; State
Corrective Action Enforcement
Authority’’ (59 FR 55778, November 8,

1994). In this notice, the Agency
proposed revisions to the current
requirements applicable to facilities
with closed and closing land disposal
units, and revisions to the requirements
for state authorization for corrective
action. These provisions, described in
more detail below, were proposed as
part of the Agency’s efforts to create a
consistent approach to cleanups at
RCRA facilities.

a. The Post-Closure Permit
Requirement. The current regulations at
40 CFR Part 270.1(c) require owners and
operators of surface impoundments,
landfills, land treatment units, and
waste pile units that received wastes
after July 26, 1982, or that certified
closure after January 26, 1983 to obtain
a post-closure permit for the facility,
unless they demonstrate closure by
removal at those units. For facilities that
did not receive an operating permit, and
closed under interim status standards,
this post-closure permit serves to
impose several critical statutory and
regulatory requirements, including the
requirements for corrective action.

The November 8, 1994 proposal
would allow a regulatory agency (e.g.,
EPA or an authorized state) to address
these facilities using the best available
regulatory or enforcement authority,
instead of requiring that agencies issue
post-closure permits in all cases. While
the proposal would not otherwise
modify the applicable cleanup
requirements at these facilities, it would
remove the requirement that they be
imposed through the post-closure
permitting process. Under the proposal,
a regulatory agency could require post-
closure care (including corrective
action) at the facility under an
enforcement mechanism, a state cleanup
authority, or Federal Superfund
authority. This flexibility contributes to
the Agency’s efforts in the Subpart S
Initiative.

b. Applicability of 40 CFR Parts 264
and 265 to Regulated Units Requiring
Corrective Action. Under the current
regulations, the requirements that apply
to closed and closing land disposal
units depend on their legal status.
Regulated units, defined in 40 CFR
264.90 as surface impoundments, waste
piles, land treatment units, or landfills
that received waste after July 26, 1982,
are subject to the fairly specific closure,
post-closure, financial assurance,
groundwater monitoring and corrective
action requirements of 40 CFR Parts 264
and 265. Non-regulated solid waste
management units are not subject to 40
CFR Parts 264 and 265; consequently,
environmental risks at those units are
determined and addressed on a site-

specific basis through the corrective
action process.

Despite this regulatory distinction,
these units are often indistinguishable
in terms of environmental risk. EPA is
concerned that this dual regulatory
scheme can, in some cases, limit its
authority to determine the best remedy
at regulated units. In the November 8,
1994 proposal, the Agency expressed
this concern, and solicited comment on
whether the regulations should be
modified to give overseeing agencies the
discretion to remove or modify all or
part of the Part 264 and 265
requirements described above at a
facility that is undergoing cleanup using
the RCRA corrective action process.

c. State Corrective Action
Enforcement Authority. Under the
current Federal authorization process,
states are required to obtain
authorization for implementing
provisions of HSWA, such as Section
3004(u), to address corrective action at
permitted facilities. However, states
have never been required to obtain
authority to address corrective action at
interim status facilities. On November 8,
1994, EPA proposed that states be
required to upgrade their judicial or
administrative enforcement authority to
respond to releases of hazardous waste
or hazardous constituents at interim
status facilities as provided by Section
3008(h). This provision was designed to
provide consistent and complete
delegation of the corrective action
program to states.

EPA is completing its review of
comments on the proposed provisions
and plans to proceed with promulgation
of the final rule in the near future.

3. RCRA Statutory Reform
On March 16, 1995 the President

committed to identify high cost, low
benefit provisions of the Resource
Conservation and Recovery Act (RCRA)
for legislative reform. After an extensive
stakeholder outreach process, the
Administration selected two issues. The
first issue for legislative reform, an
exemption for certain low risk wastes
from costly regulation under RCRA’s
land disposal restrictions program, was
signed into law—the Land Disposal
Flexibility Act—by the President on
March 26, 1996.

The second topic identified for
legislative reform was the application of
RCRA hazardous waste management
requirements to cleanup wastes. The
Administration currently is discussing
with stakeholders and Congress the
possible development of bipartisan
legislation to expedite the safe and cost-
effective management of cleanup wastes
that are currently subject to RCRA
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hazardous waste management
requirements. In addition to RCRA
cleanup sites, the type of reform being
discussed would benefit site cleanups
under Superfund, Brownfield and State
voluntary programs.

4. Improvements to the Procedures for
Authorization of State Hazardous Waste
Program Revisions

Under RCRA Section 3007, EPA is
charged with authorizing equivalent
state hazardous waste programs
including corrective action programs.
Authorized states administer and
enforce the RCRA program within the
state in lieu of the Federal program (see
40 CFR Part 271); authorized states have
primary enforcement responsibility,
although EPA retains enforcement
authority under RCRA sections 3008,
7003, and 3013.

Following their initial authorization,
states are required to periodically revise
their hazardous waste programs to
remain equivalent to the Federal
program. Since EPA is continually
revising the RCRA program in response
to statutory changes, court ordered
deadlines and evolving priorities, states
are continually updating their
authorized programs. Preparation,
review and approval of changes to
authorized state hazardous waste
programs represents a significant
workload for states and EPA. In
addition, states have often expressed the
concern that EPA review of changes to
authorized hazardous waste programs is
too detailed, resource intensive, and
time consuming. To increase the pace
and efficiency of authorization of state
program revisions and respond to state
concerns, EPA proposed changes to the
regulations for processing state program
revision applications in the Land
Disposal Restrictions Phase IV rule (60
FR 43654, August 22, 1995). Additional
provisions to streamline authorization
of state program revisions are under
consideration for inclusion in the
HWIR-Media rule, currently under
development. Improvements proposed
in the LDR Phase IV rule and under
consideration for the HWIR-Media rule
include: creating a tiered approach to
tailor authorization to the complexity
and impact of the program revisions at
issue; increasing reliance on state
certifications; and placing more
emphasis on time-frames for processing
of authorization applications.
Improvements to the procedures for
state program revisions would apply to
all state program revisions, including
revisions made necessary by
promulgation of corrective action
regulations.

5. Superfund Reauthorization

As a general philosophy, EPA believes
that the RCRA and CERCLA remedial
programs should operate consistently
and result in similar environmental
solutions when faced with similar
circumstances. Currently, Congress is
considering legislation to reauthorize
CERCLA. If CERCLA is amended, EPA
believes that parallel changes in the
corrective action program should
generally be adopted. Changes to the
CERCLA program which might impact
the RCRA corrective action program
include new approaches to setting
cleanup standards and factoring risk
into remedial decision making.

6. Superfund Administrative
Improvements and Reforms

Independent of reauthorization of the
CERCLA statute, EPA’s Superfund
program has undertaken a number of
administrative initiatives to streamline
the Superfund program and increase the
fairness, effectiveness, and efficiency of
CERCLA cleanups. Several of the
proposals developed as part of the
administrative reform and improvement
efforts also apply to RCRA cleanups, as
discussed below.

a. Guidance on Land Use. On May 25,
1995, EPA issued a Directive titled,
‘‘Land Use in the CERCLA Remedy
Selection Process.’’ The directive has
two primary objectives. First, to
promote early discussions between EPA
and local land use planning authorities,
local officials, and the public regarding
reasonably anticipated future land uses.
Second, to promote the use of the
information from those discussions to
formulate realistic assumptions
regarding future land use, and to clarify
how land use assumptions influence
risk assessment, development of
remedial alternatives, and remedy
selection.

The directive was developed
primarily to address land use
considerations under the CERCLA
program; however, the principle of early
and complete involvement of
stakeholder groups to develop realistic
land use assumptions is equally
applicable to the RCRA corrective action
program. EPA recognizes that RCRA
facilities are often industrial properties
that are actively managed, rather than
the abandoned sites typically addressed
under CERCLA. Because of this
consideration, the directive stated that
non-residential use considerations
might be especially appropriate at many
RCRA corrective action facilities.
Consideration of non-residential land
use in RCRA corrective actions was
addressed in the 1990 proposal and is

discussed further in Sections III.C.5.j
and V.E.1 of today’s Notice.

b. Soil Screening Guidance. In
December 1994, EPA issued a draft
‘‘Superfund Soil Screening Guidance,’’
(SSG) for public review and comment.
The SSG was developed to accelerate
decision making at CERCLA and other
cleanup sites by focusing investigations
on exposure pathways and
contaminated areas of concern and
eliminating certain pathways, areas, and
contaminants not of concern from more
detailed assessments. The SSG provides
a framework for developing site-specific
screening levels for residential-based
exposure scenarios.

Specific soil screening levels (SSLs),
derived in accordance with the SSG, are
defined as contaminant concentrations
in soil below which no further action or
study would generally be warranted
under CERCLA. They are not intended
to be cleanup levels. According to the
SSG, where soil contaminant
concentrations equal or exceed SSLs,
further assessment, but not necessarily a
cleanup, would likely be warranted.

EPA is evaluating comments on the
draft guidance and intends to issue final
soil screening guidance in the near
future. The Agency anticipates that the
SSG may also be used to develop action
levels for certain RCRA corrective action
facilities. For more information on the
role of action levels during corrective
actions, see Section III.C.2.e of today’s
Notice.

c. Presumptive Remedies. The
Superfund program began developing
presumptive remedy guidance in 1991,
to use past experience to streamline
cleanups. Presumptive remedies are
preferred technologies for common
categories of sites, based on historical
patterns of remedy selection and EPA’s
scientific and engineering evaluation of
performance data on technology
implementation. The Agency expects
that presumptive remedies will be used
at all appropriate sites, including RCRA
facilities, to help ensure consistency in
remedy selection and implementation
and to reduce the cost and time required
to investigate and remediate similar
types of sites. Several presumptive
remedy guidance documents are
available and have been placed in the
docket for today’s Notice, including:
Presumptive Remedies: Policies and
Procedures; Presumptive Remedy for
CERCLA Municipal Landfill Sites;
Presumptive Remedies: Site
Characterization and Technology
Selection for CERCLA Sites with
Volatile Organic Compounds in Soils;
and, Presumptive Remedies for Soils,
Sediments and Sludges at Wood
Treating Sites. Future presumptive
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remedy guidance documents may
address sites with groundwater
contamination, sites contaminated with
polychlorinated biphenyl compounds
(PCBs), and manufactured gas sites.

d. Community Based Remedy
Selection. In an effort to increase
community involvement, EPA plans to
pilot a new community-based
Superfund remedy selection process.
Under this process, EPA will assist
community groups, local governments
and other stakeholders in developing
consensus and becoming more directly
involved in remedy selection at select
Superfund sites.

During the first half of fiscal year
1996, EPA will develop guidelines and
options for community-based remedy
selection pilot programs at specific sites.
These pilot programs will empower
affected parties to play a direct role in
finding a protective, cost-effective
remedy for a Superfund site in their
community, inform affected parties of
the applicable statutory and regulatory
requirements, and improve community
understanding and acceptance of
Superfund remedies. EPA will use the
results of the Superfund community-
based remedy selection pilot programs
as it works to improve public
participation at RCRA corrective action
facilities.

7. Brownfields Initiative

EPA developed the Brownfields
Economic Redevelopment Initiative to
help communities revitalize abandoned,
idled, or under-used industrial and
commercial sites where expansion or
redevelopment is complicated by
environmental contamination. Through
the Brownfields Action Agenda, the
Agency committed to fund up to 50
Brownfield Pilot Programs to explore
brownfield characterization and
redevelopment strategies at the local
level. The brownfields pilots will test
redevelopment models, direct special
efforts toward removing regulatory
barriers without sacrificing
protectiveness, and facilitate
coordinated environmental cleanup
efforts at the Federal, state and local
levels. The Pilots are intended to
provide EPA, states, tribes,
municipalities, and communities with
useful information and strategies as they
continue to seek new methods to
promote a unified approach to site
assessment, environmental cleanup, and
redevelopment. To date, EPA has
awarded 40 pilots.

EPA anticipates that many approaches
to cleanup and site redevelopment
evolving from the Brownfields Initiative
will have direct application to the

corrective action program and the
Subpart S Initiative.

8. Environmental Justice
Executive Order 12898, ‘‘Federal

Action to Address Environmental
Justice in Minority Populations and
Low-Income Populations,’’ directs each
Federal Agency to ‘‘. . . make achieving
environmental justice part of its mission
by identifying and addressing, as
appropriate, disproportionately high
and adverse human health and
environmental effects of its programs,
policies and activities on minority
populations and low income
populations.’’ In response to the
Executive Order and to concerns voiced
by many groups outside the Agency,
EPA issued a Directive on September
21, 1994 which required that
environmental justice issues be
considered at all stages of policy,
guidance and regulation development.

EPA has identified four main areas of
environmental justice concerns within
the Subpart S Initiative: (1) outreach to
stakeholders, including members of
affected communities, during the
rulemaking process; (2) public
participation on a site-specific level
during the corrective action process; (3)
public participation in future land-use
and associated remedial decisions; and
(4) ensuring the continued effectiveness
of any institutional controls. The
Agency recognizes that discussions of
streamlining, such as those in today’s
Notice, often raise concerns in
environmental justice communities. The
Agency remains committed to
identifying and addressing
environmental justice concerns and to
expanding public participation in the
corrective action process, and would
welcome the involvement of the
environment justice community in
development of the Subpart S Initiative.

9. Permits Improvement Team
In July 1994, EPA organized a group

of state, tribal and local government
officials to examine and propose
improvements to EPA’s permit
programs. This group is known as the
Permits Improvement Team. The
Permits Improvement Team is
examining ways to streamline the
permitting process, exploring
alternatives to individual permits, and
evaluating ways to enhance public
participation in permitting. For RCRA
corrective action, the emphasis is on
addressing RCRA and non-RCRA
facilities in order of environmental
priority, rather than having a state’s
priorities skewed by the RCRA permit
process. For example, the RCRA permit
could include a general provision to

require compliance with the state’s
existing environmental cleanup
program. Any changes to the RCRA
permitting program that result from the
Permits Improvement Team’s efforts
will be considered as EPA implements
the Subpart S Initiative.

III. Corrective Action Implementation
As discussed in Section II of today’s

Notice, EPA generally uses the 1990
corrective action proposal,
supplemented by later guidance, as a
guideline for corrective action
implementation. The 1990 proposal was
intended to support a flexible approach
to corrective action. Unfortunately, EPA
believes the proposal has at times been
interpreted too narrowly, and much of
the intended flexibility has been under
used. In addition, the nature of the
corrective action program and some of
EPA’s positions have evolved since
1990.

For the benefit of those involved with
the corrective action program, and to
provide context for the requests for
comment in Section V of today’s Notice,
this section provides a general status
report on the corrective action program,
and how it has evolved since the 1990
proposal and includes guidance on a
number of topics not fully addressed in
1990. It also emphasizes the flexibility
inherent in the current corrective action
program and encourages program
implementors and facility owners/
operators to take advantage of this
flexibility to improve the corrective
action process and expedite cleanups.

A. Program Management Philosophy
More than 5,000 facilities are subject

to RCRA corrective action, over three
times the number of sites on CERCLA’s
National Priorities List (NPL). The
degree of investigation and subsequent
corrective action necessary to protect
human health and the environment
varies significantly across these
facilities. Some facilities may require no
cleanup at all or only minor corrective
action, while others are as complex and
highly contaminated as any Superfund
site. To account for the variety of
corrective action facilities and site-
specific circumstances, EPA has
emphasized a flexible, facility-specific
approach to corrective action. Few
cleanups will follow exactly the same
course; therefore, program
implementors and facility owners/
operators must be allowed significant
latitude to structure the corrective
action process, develop cleanup
objectives, and select remedies
appropriate to facility-specific
circumstances. At the same time, a
number of basic operating principles
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3 In some cases specific releases or constituents
are not ‘‘solid wastes’’ under RCRA. For example,
RCRA excludes from the definition of solid waste
certain source, special nuclear, or byproduct
material as defined by the Atomic Energy Act 42
U.S.C. § 2011.

guide corrective action program
implementation and development.

(1) Corrective Action Decisions Should
Be Based on Risk

As in most EPA programs, the
Agency’s fundamental goal in the
corrective action program is to control
or eliminate risks to human health and
the environment. Risk-based decision
making is especially important in the
corrective action program, where it
should be used to ensure that corrective
action activities are fully protective
given reasonable exposure assumptions
and consistent with the degree of threat
to human health and the environment at
a given facility.

(2) Program Implementation Should
Focus on Results

The purpose of the corrective action
program is to stabilize releases and
clean up RCRA facilities in a timely
manner, not to ensure compliance with
or fulfillment of a standardized process.
Program implementors and facility
owners/operators should focus on
environmental results rather than
process steps and ensure that each
corrective action related activity at any
given facility directly supports cleanup
goals at that site. In focusing on results,
program implementors are encouraged
to use innovative approaches to
management and oversight.

(3) Interim Actions and Stabilization
Should Be Used To Reduce Risks and
Prevent Exposures

A primary implementation strategy of
the corrective action program is to focus
resources first on stabilizing continuing
releases and controlling exposure at
facilities undergoing corrective action.
Once a facility is stabilized, Agency
oversight at that facility can be reduced
and resources shifted to other facilities
of concern. By focusing on stabilizing
many facilities, rather than pursuing a
final cleanup at a few facilities, EPA can
achieve a greater overall level of human
health and environmental protection in
the near-term.

(4) Activities at Corrective Action
Facilities Should Be Phased

Significant efficiencies can be gained
by phasing corrective action at
individual facilities to focus on areas of
the facility that represent the greatest
risk to human health and/or the
environment. Phasing allows
information obtained from previous
phases to be used for planning and
refining subsequent investigations or
responses. Using a phased approach,
response actions can be taken at some
high-priority areas of the facility while

other lower-priority areas are addressed
at a later time.

(5) Program Implementation Should
Provide for Meaningful Inclusion of All
Stakeholders

EPA is committed to including all
stakeholders in the corrective action
process. Stakeholders are included in
both facility-specific decision making
through public participation activities
and in the development of the national
corrective action program. The Agency
believes stakeholder involvement is
essential in all corrective action
cleanups, regardless of the oversight
mechanism used (e.g., order, permit,
state authority, voluntary action).

(6) Corrective Action Obligations
Should Be Addressed Using the Most
Appropriate Tool for Any Given Facility

EPA recognizes that there are many
mechanisms or tools which can be used
to ensure appropriate corrective action
at any given facility, including RCRA
orders or permits, state cleanup orders,
and voluntary cleanup programs. Each
mechanism has advantages and
disadvantages when applied to
individual facilities. Program
implementors and facility owners/
operators should carefully consider
these advantages and disadvantages
when choosing a corrective action
mechanism.

(7) States Will Be the Primary
Implementors of the Corrective Action
Program

Since corrective action requirements
will be, predominantly, implemented by
states, EPA is committed to full and
meaningful state involvement in
development of corrective action
implementation strategies, policy,
guidance and regulations.

B. Scope and Definitions
Corrective action requirements apply

at hazardous waste treatment, storage
and disposal facilities (TSDFs). These
include permitted facilities and
facilities that have, have had, or should
have had RCRA interim status. This
collection of facilities is typically
referred to as the ‘‘corrective action
universe.’’ Corrective action may be
required for releases of hazardous waste
or hazardous constituents from these
facilities, as necessary to protect human
health and the environment. EPA does
not generally require corrective action at
facilities which are issued land
treatment demonstration permits,
emergency permits, permits-by-rule for
ocean disposal, or research,
development and demonstrations
permits unless these facilities otherwise

become subject to RCRA operating or
post-closure permitting requirements.

The 1990 proposal established EPA’s
views on the scope and applicability of
RCRA corrective action authorities.
Although EPA’s views have largely
remained unchanged in this area, there
have been several important refinements
or developments, as discussed below.

1. Concept of Parity

Most facilities in the RCRA corrective
action universe are potentially subject to
cleanup under numerous cleanup
authorities, including state or Federal
Superfund authorities. The potential for
overlapping application of these
authorities can cause confusion and
concern in the regulated community
and among state and Federal regulators.
In the 1990 proposal, EPA stated that
one of the Agency’s primary objectives
was ‘‘to achieve substantial consistency
with the policies and procedures’’ of the
Superfund remedial program. The logic
behind this concept is that, since both
programs address cleanup of potential
and actual releases, both programs
should arrive at similar remedial
solutions. EPA’s position is that any
procedural differences between RCRA
and CERCLA should not substantively
affect the outcome of remediation.

Generally, cleanup of any given site or
area at a facility under RCRA corrective
action or CERCLA will substantively
satisfy the requirements of both
programs. We believe that, as a general
matter, RCRA and CERCLA program
implementors can defer cleanup
activities from part or all of a site to one
program with the expectation that no
further cleanup will be required under
the other program. For example, when
investigations or studies have been
completed under one program, there
should be no need to review or repeat
those investigations or studies under
another program. Similarly, a remedy
that is acceptable to one program can be
presumed to meet the standards of the
other.3 The same principle should apply
to authorized state corrective action
programs and state CERCLA analogous
programs. Over half the states have
Superfund-like authorities. In some
cases, these authorities may be
substantively equivalent in scope and
effect to the Federal CERCLA program,
and therefore are likely to be
substantially equivalent to the RCRA
corrective action program.
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4 The RCRA deletion policy does not pertain to
Federal Facilities, even if such facilities are also
subject to RCRA Corrective Action; however,
program implementors and facility owners/
operators are encouraged to use interagency
agreements to eliminate duplication of effort,
including oversight, at Federal facilities.

EPA emphasized the concept of parity
in a recently issued policy for deleting
RCRA facilities from the NPL and
deferring their cleanup to the RCRA
corrective action program (60 FR
14641), available in the docket for
today’s Notice.4 EPA is planning to
issue additional guidance on RCRA and
CERCLA parity in an upcoming policy
memo, ‘‘Coordination of RCRA/CERCLA
Activities’’ and through the inter-agency
and state ‘‘Lead Regulator Workgroup.’’

2. Voluntary Cleanup
EPA strongly encourages voluntary

corrective actions. As discussed in the
1990 proposal, voluntary cleanups have
a number of advantages, including
timeliness, flexibility, and efficient use
of facility owner/operator and Agency
resources. Unfortunately,
representatives of the regulated
community have, on occasion,
complained that procedural barriers
have delayed cleanups they were
willing to undertake voluntarily. Over
the last few years, EPA and the states
have taken significant steps to address
this concern and to further encourage
and facilitate voluntary actions. For
example, EPA is planning to issue
guidance on the use of state voluntary
cleanup programs to address
contamination at sites that may be
subject to cleanup under the
Comprehensive Environmental
Response, Compensation, and Liability
Act including hazardous waste
generators, unregulated by RCRA
corrective action requirements. The
Guidance for Development of
Memoranda of Agreement (MOA)
Language Concerning State Voluntary
Cleanup Programs is being developed in
partnership with interested states and
will outline general principles which
EPA will use when deciding whether to
endorse a state voluntary cleanup
program and to assure private parties
that subsequent Federal action under
CERCLA will not be taken except under
limited circumstances.

The same general principles
established in the CERCLA MOA
guidance may apply to the use of state
voluntary cleanup programs at facilities
subject to RCRA corrective action;
however, because of distinctions in
statutory requirements, consideration of
additional factors may be required of
those programs. Issues associated with
voluntary cleanups at facilities subject

to RCRA corrective action, including the
use of state voluntary cleanup programs,
are discussed in Section V.D.3 of today’s
Notice.

3. Definitions
The 1990 proposal included

definitions for a number of terms which
help to further define the applicability
of RCRA corrective action. Pending final
action on the proposal, EPA has
generally continued to interpret these
terms consistently with the proposal;
however, as EPA has gained experience
with applications in particular cases, it
has refined its interpretations in some
respects. The following discussion
highlights the way in which these issues
have been addressed in some specific
situations (e.g., cases decided by the
EPA Environmental Appeals Board
(EAB)).

a. Facility. Under RCRA § 3004(u),
corrective action is required for releases
form solid waste management units at
facilities seeking RCRA permits. The
1990 proposal defined ‘‘facility’’ as ‘‘all
contiguous property under the control
of the owner or operator seeking a
permit under Subtitle C of RCRA.’’ This
definition was finalized when the rule
on corrective action management units
(CAMUs) was promulgated (58 FR 8658,
February 16, 1993) and is now codified
at 40 CFR 260.10. For reasons discussed
in the 1990 proposal, the term ‘‘facility’’
for corrective action purposes is
separate and substantively different
from the facility definition for other
RCRA purposes.

A number of issues continue to arise
regarding the application of the facility
definition. A common issue is whether
or not a certain parcel is considered
‘‘contiguous’’ for purposes of the
corrective action facility definition. One
such situation is the case of two parcels
under common ownership but separated
by a road or public right of way. In the
1990 proposal, EPA indicated it would
interpret such parcels to constitute a
single facility for purposes of corrective
action. This approach was recently
accepted by the EAB, which held that
two parcels were a single facility where
they were separated by a privately
owned railroad line (In re Exxon Co.,
USA, RCRA Appeal No. 94–8 (EAB May
17, 1995)).

Another common scenario involves
two geographically separated parcels
under common ownership that are
connected by ditches, bridges, or other
links under the control of the facility
owner/operator. In the Exxon permit
appeal, the EAB noted the fact that the
two parcels (which it found to be
‘‘contiguous’’ in any case) were also
connected by a sewer system collecting

waste water from different parts of the
facility. It pointed out that in an earlier
case, evaporation ponds three miles
from a refinery were treated as part of
the same facility because they were
linked to the refinery by a drainage
ditch controlled (although not owned)
by the same party. (See, In re Navajo
Refining Co., RCRA Appeal No. 88–3
(Adm’r June 27, 1989)). In a separate
final RCRA section 3008(h) order, EPA
has determined that two parcels on
opposite sides of a river, but connected
by a trestle, constitute a single facility
for corrective action purposes. (See, In
re Sharon Steel Corp., Docket No. RCRA
III–062–CA (Region III).)

The 1990 proposal requested
comment on how the definition of
facility should apply where a large
parcel is owned by one party who leases
a small portion to another party for a
RCRA-permitted facility. In the
proposal, EPA indicated that it would
consider corrective action requirements
to extend to SWMUs throughout the
larger parcel. At the same time, EPA
recognizes that there are differing views
as to the policy merits of this
interpretation and invites further
comment in section V.C.2 of today’s
Notice.

b. Release. The definition of release
for corrective action was first discussed
in the 1985 HSWA codification rule (50
FR 28702, July 15, 1985). In the 1985
rule, EPA wrote that the definition of
release for corrective action should, at a
minimum, be as broad as the definition
of release under CERCLA. Accordingly,
EPA has interpreted the term release to
mean ‘‘any spilling, leaking, pumping,
pouring, emitting, emptying,
discharging, injecting, escaping,
leaching, dumping or disposing into the
environment.’’ (See, 50 FR 28713, July
15, 1985.) In the 1990 proposal, EPA
clarified that the definition of release
also includes abandoned or discarded
barrels, containers, and other closed
receptacles containing hazardous wastes
or constituents and that it could include
releases that are permitted under other
authorities, such as the Clean Water Act.
EPA continues to adhere to these
interpretations of the term ‘‘release.’’

c. Solid Waste Management Unit. In
1990, EPA proposed to define the term
‘‘solid waste management unit’’ or
‘‘SWMU’’ to mean, ‘‘Any discernible
unit at which solid wastes have been
placed at any time, irrespective of
whether the unit was intended for the
management of solid or hazardous
waste. Such units include any area at a
facility at which solid wastes have been
routinely and systematically released.’’
Pending resolution of the 1990 proposal,
EPA has used this definition in
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corrective action implementation. The
inclusion of units not specifically
intended for the management of solid or
hazardous waste is supported by the
legislative history of RCRA sections
3004 (u) and (v), and this point has been
applied in decisions by the EAB. (See,
e.g., In re General Motors Corp., RCRA
Appeal No. 90–24 (EAB Nov. 6, 1992).)

As discussed in the 1990 proposal,
not all areas where releases have
occurred are considered SWMUs. In the
1990 proposal, EPA indicated a one-
time spill which had been adequately
cleaned up would not constitute a
SWMU; on the other hand, a location at
which wastes or other materials were
released in a routine and systematic
manner (such as a loading area where
minor spills or leaks occurred routinely
over time) would be a SWMU. The 1990
proposal indicated that industrial
sewers used for collecting wastes would
constitute SWMUs. This interpretation,
which was based in part on earlier
decisions in permit appeals, has been
affirmed by the EAB in In re Amoco Oil
Co., RCRA Appeal No. 92–21 (EAB Nov.
23, 1993).

The definition of a SWMU is often a
point of disagreement when corrective
action permits or orders are issued.
Facility owners/operators and
representatives of the regulated
community often argue that Congress
intended the RCRA corrective action
program to be focused on waste
management units (i.e., SWMU) and
that non-waste-management related
releases (e.g., spills) should be
addressed by other cleanup programs or
authorities. EPA notes that authority
exists for requiring corrective action for
releases that are not attributable to
SWMUs. Given the legislative history of
RCRA section 3004(u), which
emphasizes that RCRA facilities should
be adequately cleaned up, in part, to
prevent creation of new Superfund sites,
EPA believes that corrective action
authorities can be used to address all
unacceptable risks to human health or
the environment from RCRA facilities.
In the permitting context, remediation
of non-SWMU related releases may be
required under the ‘‘omnibus’’ authority
(see 40 CFR 270.32(b)(2)) which allows
EPA to impose such permit conditions
as are necessary to protect human health
and the environment. In other contexts,
orders under RCRA sections 3008(h) or
7003 may require remedial action to
address releases regardless of whether a
SWMU is present. Therefore, extended
debate or litigation over a particular
SWMU designation will in many cases
be unproductive for all parties and, as
a general principle, EPA discourages
debate on these issues, believing that

discussions should more properly focus
on whether there has been a release that
requires remediation.

To reflect a more holistic approach,
permits and orders often use the term
‘‘area of concern’’ to refer to releases
which warrant investigation or
remediation under the authorities
discussed above, regardless of whether
they are associated with a specific
SWMU as the term is currently used.
For example, when an overseeing
agency believes one-time spills of
hazardous waste or hazardous
constituents have not been adequately
cleaned up, these releases are often
addressed as areas of concern.

d. Hazardous Waste and Hazardous
Constituent. RCRA section 3004(u)
requires corrective action for releases of
‘‘hazardous wastes or constituents.’’ As
discussed in the 1990 proposal, EPA
interprets the term ‘‘hazardous waste,’’
as used in RCRA section 3004(u) to
include all wastes that are hazardous
within the statutory definition in RCRA
section 1004(5), not just those that are
either listed or identified by EPA
pursuant to RCRA section 3001.

EPA also used the 1990 proposal to
discuss use of the phrase ‘‘or
constituents’’ in RCRA section 3004(u).
EPA views this phrase as significant in
two ways. First, it indicates that
Congress was particularly concerned
that, within the broad category of wastes
that might be ‘‘hazardous’’ within the
statutory definition, the corrective
action authority should be used to
address the specific subset of
‘‘hazardous constituents.’’ Second, it
indicates that the corrective action
authority was not intended to be limited
to hazardous waste, and extends to
hazardous constituents regardless of
whether they also fall within the term
‘‘hazardous waste,’’ or whether they
were derived from hazardous waste.
Under this interpretation, constituents
that were contained within
nonhazardous solid wastes may be
addressed through corrective action.

C. Corrective Action Process
The corrective action process

discussed in the 1990 proposal was
structured around five elements
common to most cleanup activities:
initial site assessment, site
characterization, interim actions,
evaluation of remedial alternatives, and
implementation of the selected remedy.
These elements typically occur, to one
degree or another, during most
cleanups. As discussed in the 1990
proposal, EPA emphasizes that no one
approach to implementing these
cleanup elements is likely to be
appropriate for all corrective action

facilities; therefore, a successful
corrective action program must be
procedurally flexible. In addition, these
cleanup elements should not become
ends in themselves; EPA continues to
encourage program implementors and
facility owners/operators to focus on the
desired result of a cleanup rather than
a mechanistic cleanup process. These
five elements should be viewed as
evaluations necessary to make good
cleanup decisions, not prescribed steps
along a path.

1. Initial Site Assessment
The first element in most cleanup

programs is an initial site assessment.
During the initial site assessment
information is gathered on site
conditions, releases, potential releases,
and exposure pathways to determine
whether a cleanup may be needed and
to identify areas of potential concern.
Overseeing agencies may also use initial
site assessments to set relative priorities
between sites and allocate oversight and
other resources.

In the CERCLA program, the initial
site assessment is called a Preliminary
Assessment/Site Investigation, or PA/SI;
in the corrective action program, it is
referred to as a RCRA Facility
Assessment or RFA. During an RFA, an
overseeing agency typically compiles
existing information on environmental
conditions at a given facility and, as
necessary, gathers additional facility-
specific information on solid waste
management units and other areas of
concern, releases, potential releases,
release pathways, and receptors.
Information gathered during an RFA
usually forms the basis for initiating full
scale site characterization

a. Facility Owners/Operators May
Gather RFA Information. At the time to
today’s Notice, EPA and the states have
completed 3,534 RFAs at RCRA
facilities. In the past, EPA has been
reluctant to allow facility owners/
operators to conduct RFAs because of
concern over the adequacy of the facility
submissions; however, by now the RFA
is a well developed process and EPA
believes it may be more reasonable to
accept the work of facility owners/
operators. Where RFAs have not yet
been completed, facility owners/
operators may choose to conduct their
own site assessment and submit the
report to EPA for review. If EPA believes
the site assessment is adequate, the site
assessment may be approved and
adopted as the RFA for the facility. In
the same way, when an RFA was
completed some years ago, a facility
owner/operator might conduct a site
assessment to update the RFA and
submit it to EPA for review, approval
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and adoption as an RFA update. Facility
owners/operators who choose to
conduct or update their own RFAs
should ensure that they address all solid
waste management units and other areas
of concern at the facility. Guidance on
the scope of RFAs is available in ‘‘RCRA
Facility Assessment (RFA) Guidance’’
EPA/530/SW–86/053, PB87–107769,
October 1986, which has been placed in
the docket for today’s Notice. Facility
owners/operators who want to obtain a
copy of the RFA conducted for their
facility should contact the appropriate
EPA Regional Office or their authorized
state.

b. Release Assessment. Release
assessments (sometimes referred to as
Phase 1 assessments) are used to
confirm or reduce uncertainty about
solid waste management units, areas of
concern, and potential releases
identified during the initial site
assessments. Under the corrective action
process as originally conceived,
program implementors and facility
owners/operators would typically move
directly from the initial site assessment
to full scale site characterization. As
program implementors and facility
owners/operators have gained
experience in corrective action
implementation, they have often found
it advantageous to conduct a limited
release assessment after the RFA but
before full scale site characterization, to
focus subsequent investigations or
eliminate certain units or areas from
further consideration. Release
assessments can be especially helpful in
cases where the RFA is old or where the
overseeing agency and the facility
owner/operator disagree about inclusion
of one or more units, areas, or releases
in the site characterization.

Information collected during a release
assessment can be used to focus site
characterizations on the areas and
releases and exposure pathways which
constitute the greatest risks or potential
risks to human health and the
environment and to eliminate areas
from consideration during site
characterization. For example, an initial
site assessment could identify an old
waste pile as a solid waste management
unit. The facility owner/operator might
present information showing that the
waste in the pile had been removed;
however, there may be little or no
information to confirm that releases
from the unit (if any) were adequately
addressed during waste removal. The
facility owner/operator could, during a
release assessment, conduct highly
focused sampling at the unit to confirm
that releases either had not occurred or
were adequately remediated.

c. National Corrective Action
Prioritization System. Implementing
agencies often use initial site
assessments to set priorities for limited
oversight resources. In the corrective
action program, EPA sets priorities
using the National Corrective Action
Prioritization System (NCAPS). NCAPS
priorities are generally based on
information gathered during the RFA.
Because of the number of facilities
subject to corrective action, the variety
of facility-specific conditions, and the
limitations on Agency oversight
resources, careful prioritization is
essential. The Agency’s policy is to
focus its corrective action resources first
on facilities and areas at facilities which
present the greatest relative risk to
human health and the environment.
Accordingly, NCAPS considers the
environmental setting of a facility and
potential receptors, actual and potential
releases of hazardous wastes or
constituents from the facility, and the
toxicity of constituents of concern to
group facilities into high, medium and
low priority groups.

NCAPS rankings are based on risk,
but NCAPS does not involve a
traditional site-specific risk assessment.
NCAPS is a resource management tool
that EPA and authorized states use to set
relative priorities among corrective
action sites to focus limited agency
resources. Currently 40% of facilities
subject to corrective action are
considered high priority, 30% medium,
and 30% low.

2. Site Characterization
Before cleanup decisions can be

made, some level of characterization is
necessary to ascertain the nature and
extent of contamination at a site and to
gather information necessary to support
selection and implementation of
appropriate remedies. In the CERCLA
program, this step is referred to as the
Remedial Investigation or RI; in the
RCRA program, the RCRA Facility
Investigation or RFI.

Carefully designed and implemented
RFIs are critical to accurately
characterize the nature, extent,
direction, rate, movement, and
concentration of releases at a given
facility; this information is needed to
determine potential risks to human
health and the environment and support
development and to implementation of
corrective measures should they prove
necessary. It can also be used to
eliminate facilities which are shown not
to present unacceptable risks from
further consideration. A successful RFI
will identify the presence, movement,
fate, and risks associated with
environmental contamination at a site

and will elucidate the chemical and
physical properties of the site likely to
influence contamination migration and
cleanup.

The 1990 proposal outlines the types
of information which may be required
during a remedial investigation. As
discussed in the 1990 proposal, program
implementors and facility owners/
operators should gather the information
necessary to support cleanup decisions;
collection of all the information
discussed in the 1990 proposal will not
be necessary at most facilities.

Experience in corrective action
implementation has demonstrated that
poorly focused investigations can
become a drain on time and resources
and, in some cases, unnecessarily delay
remedial actions. EPA emphasizes that
remedial investigations should be
tailored to the specific conditions and
circumstances at the facility and
focused on the units, releases, and
exposure pathways of concern. For
example, in delineating the extent of
contamination it may not be necessary
to delineate to background
concentrations in all cases. In some
cases, information adequate to support
cleanup decisions can be obtained
through delineation to risk-based
concentrations or other investigation
endpoints. For example, an
investigation endpoint might be based
on the presence or absence of a
competent confining layer rather than
constituent concentrations.

EPA has found a number of
approaches to be particularly helpful in
developing focused site investigations,
as discussed below.

a. Conceptual Site Models. Site
investigations and remedy
implementation are often most
successful when based on a ‘‘conceptual
site model.’’ A conceptual site model is
a three-dimensional picture of site
conditions that conveys what is known
or suspected about the sources, releases
and release mechanisms, contaminant
fate and transport, exposure pathways
and potential receptors, and risks. The
conceptual site model is based on the
information available at any given time
and will evolve as more information
becomes available. The conceptual site
model may be used to present
hypotheses that additional
investigations could confirm or refute,
to support risk-based decision-making,
and to aid in identification and design
of potential remedial alternatives.

The conceptual site model is not a
mathematical or computer model,
although these tools often prove helpful
in visualizing current information and
predicting future conditions. The
conceptual site model can be
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documented by written descriptions of
site conditions and supported by maps,
cross sections, analytic data, diagrams of
the site that illustrate actual or potential
receptors, and other descriptive tools.

The conceptual site model is dynamic
and should be tested and refined from
the very first stages of corrective action
to the point at which the site has been
remediated and no longer presents a
threat to human health or the
environment. The RCRA Facility
Assessment often forms the basis for the
first conceptual model of the site. At
this stage, the model should be used as
a tool to compile available and relevant
information and to identify the urgency
and scope of subsequent investigations
as well as interim actions. One use of
the conceptual site model could be to
ensure that site conditions are
consistent with the underlying
assumptions that were used to develop
standardized action levels (see Section
III.C.2.e). The model can also be used to
support phasing of site investigations to
ensure data collection efforts address
the most important information needs.
In addition, a conceptual site model can
be a critical tool for evaluating remedy
performance.

More detailed guidance on the
development and use of the conceptual
site model is available in ‘‘Guidance for
Evaluating the Technical
Impracticability of Ground Water
Restoration’’ (EPA/540–R–93–080).
Additional guidance on using
conceptual models will be included in
the upcoming Soil Screening Guidance
(see, Section II.F.6.b).

b. Innovative Site Characterization
Technologies. In the 1990 proposal, EPA
recommended a focused approach to
site characterization activities. EPA
continues to support data collection
approaches that focus on information
needed to support decisions. The
Agency has seen tremendous
improvements in site characterization
efficiency when innovative approaches
are used, especially those that rely on
rapid sample collection (e.g., direct-
push technologies) and on-site
analytical techniques (e.g., sensor
technologies, assay kits, field gas
chromatography/mass spectrometry
(GC/MS), X-ray fluorescence).
Depending on the data quality
objectives for a particular site,
confirmatory laboratory analyses may
also be necessary. Data quality
objectives are discussed in Section
III.C.2.c, below.

The benefits of using innovative site
characterization technologies are
magnified when a work plan is used
only to convey strategies, methods, data
quality objectives, and general areas

subject to investigation, and exact
sample locations are left to be
determined based on iterative on-site
data collection and analysis. Some of
the benefits of using innovative
characterization techniques along with
iterative decision-making include:
Rapid sample collection and analysis
allowing for on-site decision making
and optimization of the investigation
effort; enhanced three-dimensional
understanding of the site because of the
greater number of data points available
for a given commitment of resources;
better identification of actual or
potential risks to human health and
environmental receptors; and, more
rapid assessment of the need for interim
actions.

Program implementors and facility
owners/operators should take advantage
of innovative characterization
technologies. Likewise, EPA encourages
implementing officials to be receptive to
innovative approaches which can
significantly improve the quality as well
as the cost- and time-effectiveness of
site characterization.

c. Tailored Data Quality Objectives.
Program implementors and facility
owners/operators should tailor data
gathering strategies to the purpose for
which the data will be used. The overall
degree of data quality or uncertainty
that a decision maker is willing to
accept is referred to as the Data Quality
Objective (DQO) for a decision. The
DQO is used to specify the quality of the
data, usually in terms of precision, bias,
representativeness, comparability and
completeness. The DQO approach
applies to the entire measurement
system (e.g., sampling locations,
methods of collection and handling,
field analysis, etc.), not just to
laboratory analytical operations. In
general, EPA has found that DQOs can
and should be used to ensure that
environmental data are scientifically
valid, defensible, and of an appropriate
level of quality given the intended use
for the data.

Program implementors and facility
owners/operators using innovative site
characterization and assessment
approaches should pay particular
attention to DQOs. For example, an
objective of the early stages of an
investigation could be to identify the
presence of gross contamination. In this
context, a DQO could include a higher
method detection limit (e.g., part per
million) that could be obtained with
cost-effective field screening
technologies. In contrast, a very low
method detection limit (part per billion
or even trillion) could be an appropriate
DQO to determine if groundwater is fit
for human consumption.

EPA encourages program
implementors and facility owners/
operators to use the DQO approach to
define adequate data collection for
corrective action decisions. EPA has
found that site investigations can be
expedited considerably when DQOs are
carefully established. For additional
information on incorporating DQOs in
the decision-making process at RCRA
facilities, see Chapter One of SW–846
(Chapter One of SW–846, Test Methods
for Evaluating Solid Waste, Physical/
Chemical Methods, Third Edition as
amended by Update I, July 1992); ‘‘Final
Guidance for the Data Quality Objective
Process’’ EPA QA/G–4, September 1994;
and, ‘‘Quality Assurance Project Plans
for RCRA Ground-Water Monitoring and
Corrective Action Activities’’ EPA,
Sylvia Lowrance and H. Matthew Bills,
July 1993, available in the docket for
today’s Notice.

d. Use of Existing Information to
Streamline the Remedial Investigation.
Many RCRA facility owners/operators
have collected information on physical
characteristics or on the nature and
extent of contamination at the facility
outside of the RCRA corrective action
process. Information on site conditions
may have also been obtained by entities
other than the facility owner/operator.
As a general principle, information that
is not time dependent should not be
collected again; EPA encourages the
incorporation of pertinent existing
information into the corrective action
process. For example, many states have
required facilities to conduct
groundwater investigations under state
laws for units that are not regulated
units under RCRA; this information can
often be easily incorporated into a
corrective action investigation.
Similarly, information collected through
a state Superfund process is also
generally of appropriate quality to be
directly useable to support corrective
action decisions.

Information that is relevant to
corrective action may exist in reports or
formats that are not traditionally used
for RCRA corrective action. For
example, engineering boring logs may
have been generated on the facility by
local utility companies, or by the facility
itself during building construction.
Provided data and information are
submitted in a usable format, state or
Federal agencies overseeing RCRA
corrective actions should not require
adequate information to be recollected
or reformatted.

Facility owners/operators who are
developing site characterization or other
information independently are urged to
document the quality of their
information carefully. Thorough
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documentation of data quality will
increase its usefulness in the corrective
action process. Use of existing
information can reduce costs of
conducting investigations and increase
the speed of corrective action cleanups.

To determine whether existing data is
appropriate for corrective action
decisions, the nature and quality of the
information should be assessed in view
of the goals of the corrective action
investigation. Where DQOs have been
established, existing data can be
assessed against DQOs to determine
their adequacy. For example, the DQO
for a specific corrective action decision
could be a minimum analytical
detection limit that is considerably
lower than that used in an existing
study. In this case, non-detects in the
existing data could not be used to justify
no action; however, the existing data
could be used to determine ‘‘hot-spots’’
and to plan a second phase study using
a more sensitive analytical method. On
the other hand, if the detection limits
were below an acceptable risk level and
no constituents were detected, re-
sampling would not typically be
required—even if more sensitive
methods were available.

EPA regions and states are currently
incorporating existing information into
ongoing corrective actions. If the
regulatory agencies are aware of
pertinent existing information at the
time of issuance of a permit or order,
they have the option of explicitly
referencing the relevant information in
the facility investigation requirements of
the permit or order or, if the data are of
sufficient quality and quantity, stating
that the data fulfill site investigation
needs. In some cases, the facility owner/
operator will inform the overseeing
agency of existing information; EPA or
the states have the option of redirecting
any investigations based upon the
relevance of this information.

e. Role of Action Levels. At certain
facilities subject to corrective action,
contamination will be present at
concentrations that may not justify
further action. For this reason, EPA has,
in some cases, used the concept of
‘‘action levels’’ as a trigger mechanism
for conducting additional corrective
action activities (e.g., additional
investigations, evaluation of remedial
alternatives, site-specific risk
assessments). Under this approach,
contamination found in a particular
medium below an appropriate action
level would not generally be subject to
remediation or further study.

Action levels are health- or
environmental-based concentrations
derived using chemical-specific toxicity
information and standardized exposure

assumptions. Action levels are often
established at the more protective end of
the risk range (e.g., 10-6) using
conservative exposure and land use
assumptions; however, action levels
based on less conservative assumptions
could be appropriate based on site-
specific conditions. For example, if the
current and reasonably anticipated
future uses of a site are industrial, an
action level based on industrial
exposure scenarios could be
appropriate.

Action levels can be developed on a
facility-specific basis or can be taken
from standardized lists. Currently, some
states and EPA Regions have developed
standardized lists of action levels or
cleanup levels (standardized cleanup
levels can serve as action levels) for
RCRA corrective action facilities and
other cleanup sites. One of the earlier
and more widely distributed lists of
action levels was developed by EPA and
included in Appendix A of the
preamble to the 1990 proposal. Since
1990, toxicity research has progressed;
accordingly, some of the action levels
included in the 1990 proposal may no
longer be appropriate. In addition, the
action levels in the 1990 proposal were
based on residential land-use
assumptions which may not be
appropriate at all corrective action
facilities. Program implementors and
facility owners/operators should ensure
that action levels used at RCRA
corrective action facilities reflect up-to-
date toxicity information and that action
level assumptions are consistent with
the physical conditions and current or
reasonably anticipated exposure
assumptions at any given facility. For
example, risk to ecologic receptors is
not accounted for in the action levels
included in the 1990 proposal. If
ecologic risks are a concern at a given
corrective action facility, program
implementors and facility owners/
operators should consider developing
facility-specific action levels to account
for ecologic risk issues.

EPA has found that action levels are
most beneficial when they are available
during the planning stages of site
investigations. In the 1990 proposal, the
Agency indicated that it would be
advantageous to include action levels in
corrective action permits to give facility
owners/operators and the public an
indication of contaminant
concentrations that would likely trigger
additional study or corrective measures.
At the same time, the Agency
recognized that, in some cases,
including action levels in corrective
action permits would not be necessary
(e.g., when available information
establishes the need for an analysis of

remedial alternatives). Program
implementors and facility owners/
operators have the flexibility to
determine whether or not to include
action levels in corrective action
permits and orders.

In Section V of today’s Notice, EPA
requests comments on the use of action
levels and the role of the Federal
government in promoting national
consistency by developing, maintaining,
and distributing action levels (as well as
media cleanup levels) or standardized
protocols for developing site-specific
levels.

f. Integration With the Evaluation of
Remedial Alternatives. At most sites,
likely remedial strategies will become
clear during the initial site assessment
and subsequent site characterization. To
expedite the corrective action process,
EPA encourages program implementors
and facility owners/operators to focus
data gathering during site
characterization on information needed
to support plausible remedies. This
strategy is discussed more fully in
Section III.C.4.a of today’s Notice.

3. Interim Actions
Since the 1990 proposal, EPA has

increasingly emphasized the importance
of interim actions and site stabilization
in the corrective action program. Many
cleanup programs, including RCRA and
CERCLA, recognize the need for interim
actions while site characterization is
underway or before a final remedy is
selected. Typically, interim actions are
used to control or abate ongoing risks to
human health or the environment in
advance of final remedy selection. For
example, actual or potential
contamination of drinking water
supplies might necessitate an interim
action to provide alternative drinking
water sources. Similarly, hazardous
waste or constituents stored in poorly
maintained or damaged drums or tanks
might require an interim action to
stabilize (e.g., by overpacking) or
remove the damaged containers. The
concept of interim actions is especially
appropriate to facilities subject to RCRA
corrective action, since many facilities
in the corrective action universe are
operating industrial facilities, where a
final facility cleanup might not be
completed for many years.

One of EPA’s overriding goals in
managing the corrective action program
is to expedite risk reduction by
emphasizing early implementation of
interim actions to control or minimize
ongoing threats to human health or the
environment. The importance of interim
actions at RCRA corrective action
facilities is further emphasized in the
Agency’s Stabilization Initiative
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discussed in Section II.E.1 of today’s
Notice.

Interim actions at RCRA facilities can
include a wide range of activities such
as source removal, installation of a
pump and treat system, and
institutional controls. In accordance
with the Stabilization Initiative, interim
actions should be employed as early in
the corrective action process as possible,
consistent with the environmental
objective and priorities for the site; as
further information is collected,
program implementors and facility
owners/operators should continue to
look for opportunities to conduct
additional interim actions. Generally,
interim actions should be compatible
with, or a component of, the final
remedy.

4. Evaluation of Remedial Alternatives
Contamination at most cleanup sites

can be addressed using a number of
remedial alternatives, each of which
would present advantages and
disadvantages. Before choosing a
cleanup approach, program
implementors and facility owners/
operators will typically analyze a range
of alternatives and evaluate their
advantages and disadvantages relative to
site-specific conditions. In the CERCLA
program the identification and
evaluation of remedial alternatives is
referred to as the Feasibility Study or
FS; in the RCRA corrective action
program, the Corrective Measures Study
or CMS.

The purpose of a Corrective Measures
Study is to identify and evaluate
potential remedial alternatives for
facilities undergoing corrective action.
During the CMS, program implementors
and facility owners/operators typically
evaluate one or more remedial
alternatives based on site-specific
conditions and select a preferred
remedial alternative as the remedy. The
CMS does not necessarily have to
address all potential remedies for every
corrective action facility. EPA advises
program implementors and facility
owners/operators to focus corrective
measures studies on realistic remedies
and to tailor the scope and substance of
studies to the extent, nature and
complexity of releases and
contamination at any given facility. For
example, some potential remedies
should not be considered because they
are simply implausible. In cases where
EPA has identified a presumptive
remedy (presumptive remedies are
discussed in Section II.F.6.c of today’s
Notice), the purpose of the CMS will be
to confirm that the presumptive remedy
is appropriate to facility-specific
conditions. In cases where EPA or a

state is using performance standards or
a similar approach, the Agency might
not require submission or approval of a
formal CMS at all. EPA continues to
emphasize that it does not want studies
to be undertaken simply for the purpose
of completing a perceived step in a
perceived process. While, for a complex
site, review of a full range of remedial
alternatives may be required, at many
sites, the preferred remedial approach
will be apparent early in the cleanup
process and the analysis of remedial
alternatives should be highly focused.

In implementing the corrective action
program, EPA has found a number of
opportunities to significantly increase
the efficiency of corrective measures
studies, as discussed below.

a. Integration With Site
Characterization. EPA continues to
emphasize that the components of
corrective action (e.g., release
assessment, RFI, CMS) should not be
viewed as isolated steps in a linear
process. In the Agency’s experience, it
is generally more efficient to focus data
collection on information needed to
support an appropriate, implementable
remedy than to attempt to complete
separate evaluations at each step. As
remedial alternatives are considered
during a CMS, the facility owner/
operator might find additional site
characterization necessary. Similarly,
the earlier in the corrective action
process potential remedies can be
identified, the more effectively
information gathering can be focused.
For example, in a situation where the
contamination being addressed involves
a large mixed fill landfill, the remedial
alternatives will likely involve physical
and institutional controls. These
alternatives should be identified early in
the RFI enabling the facility owner/
operator to tailor the RFI toward
collection of information necessary to
support development of appropriate
physical controls. In other cases, a
facility may have relatively limited soil
contamination or old solid waste
management units which the facility
owner/operator desires to remove all
contaminated material for treatment and
disposal off-site. In these cases, the RFI
might be focused on removal options
and analysis of other alternatives would
not be necessary. Other benefits
associated with combination of the RFI
and CMS can include cost savings
associated with consolidation of reports
and other documents, and time savings
associated with concurrent rather than
sequential analysis. The 1990 proposal
and the 1990 RCRA Corrective Action
Plan discuss other situations where the
CMS could be combined with site
characterization, including:

(1) ‘‘Low risk’’ facilities. These are
facilities where environmental problems
are relatively small and where releases
present minimal exposure concerns.
Such facilities might have limited on-
site soil contamination;

(2) Facilities where removal remedies
have been proposed by the owner/
operator. For example, at a facility
where there is contaminated soil and
the owner/operator proposes to excavate
all the contaminated soil for subsequent
off-site recycling, treatment or disposal;

(3) Facilities with straightforward
remedial solutions or where
presumptive remedies, as discussed in
Section II.F.6.c of today’s Notice, can be
applied. These are facilities where
standard engineering solutions, which
have proven effective in similar
situations, may be appropriately
applied;

(4) Facilities where few remedial
options are available. This includes
situations where there are few
practicable remedial solutions; and,

(5) Facilities where the remedy is
phased.

b. Formal Evaluation Not Always
Necessary. At some facilities the CMS
does not have to be submitted to an
overseeing agency for review and
approval in favor of a performance-
based approach. In these scenarios, the
overseeing agency (e.g., EPA or a state)
might oversee the facility investigation
to ensure that all releases and potential
releases from the facility are adequately
identified and characterized and that
adequate remedial goals are developed
for the facility. After the remedial goals
undergo public review and comment
and are approved by the overseeing
agency, the facility owner/operator
would design and implement a remedy
sufficient to meet the remedial goals
without direct agency oversight.

For example, the remedial
investigation at a facility may reveal
widespread groundwater contamination
caused by a release from an old surface
impoundment. The remedial goals for
the facility might be to control the
source contaminating the groundwater,
contain the groundwater plume, and
restore groundwater quality to specified
cleanup levels. Media cleanup levels
would be included in the remedial goal
and the facility owner/operator would
be required to conduct remedial
activities in a manner which involves
the affected public in a meaningful and
timely way. The facility owner/operator
would then design and implement a
remedy (and a public participation
plan). In this example, while the facility
owner/operator might analyze a number
of alternatives, the overseeing agency
would not ordinarily second-guess the
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5 The term ‘‘cost-effective’’ does not necessarily
imply least costly.

remedial choice (since the agency had
been involved in developing the
performance standards). Instead, the
overseeing agency would monitor
compliance with the remedial goals. If
the remedial goals or milestones were
not met in the required performance
period, additional remediation measures
would likely be required. EPA favors
performance-based approaches provided
that the remedial goals for the facility
are clear, the oversight during remedy
implementation is appropriate to the
complexity of the facility-specific
circumstances, and the public is
substantively involved. Many states, in
particular the State of Georgia, attribute
the success of their corrective action
programs, in part, to eliminating Agency
review and approval of the CMS as a
step in the corrective action process in
favor of a performance-based approach.

c. Facility Owner/Operator Should
Recommend a Preferred Remedy. EPA
emphasizes that it expects facility
owners/operators to develop and
recommend remedies or remedy
performance standards (if a
performance-based model is being
used), including proposed media
cleanup levels, points of compliance
and compliance time frames, that
address the proposed threshold criteria
and present an advantageous
combination of the proposed balancing
criteria. During remedy selection, EPA
will consider the facility owner/
operator’s preferred remedial
alternative, other remedial alternatives
and public comment. Although it is the
responsibility of the facility owner/
operator to develop and recommend a
preferred remedial alternative or remedy
performance standard, the Agency can
reject any alternative and require further
analysis or prescribe a different
remedial alternative or remedy
performance standard.

5. Remedy Selection
Remedies should be protective of

human health and the environment, and
maintain protection over time. In
meeting this remedial goal, EPA has
learned that certain combinations of
facility-specific circumstances are often
addressed by similar approaches. Based
on this experience, the Agency has
developed certain expectations for
remedies. Remedy expectations are not
binding requirements; rather, they
reflect collective experience and guide
development of remedial alternatives.
For example, the fact that remedies for
highly mobile contaminants often
involve some form of treatment does not
preclude a non-treatment option;
however, expectations developed from
past experience can focus program

implementors and facility owners/
operators on the more generally
acceptable remedial options. In effect,
the remedial expectations allow
program implementors and facility
owners/operators to profit from prior
EPA experience and focus resources on
the most plausible remedial alternatives.
Many of these expectations were first
articulated in the discussion of remedy
selection at CERCLA sites in the
National Oil and Hazardous Substances
Pollution Contingency Plan (NCP) (40
CFR 430(a)(1)). The remedial
expectations discussed below express
EPA’s experiences to date given our
current remedial goals and remedy
selection strategies; however, the
Agency recognizes that issues associated
with remedial goals and strategies are
currently the subject of considerable
public debate, i.e., in Congressional
discussions of Superfund
reauthorization. Since EPA is
committed to consistency of results
between the RCRA corrective action and
Superfund remedial programs, any
revisions to the CERCLA remedial
expectations or the CERCLA remedy
selection process will likely be
incorporated into RCRA corrective
action. Currently, EPA has the following
remedial expectations:

(a) EPA expects to use treatment to
address the principal threats posed by a
site whenever practicable and cost-
effective.5 Contamination that
represents principal threats for which
treatment is most likely to be
appropriate includes contamination that
is highly toxic, highly mobile, or cannot
be reliably contained, and that would
present a significant risk to human
health and the environment should
exposure occur.

(b) EPA expects to use engineering
controls, such as containment, for
wastes and contaminated media which
can be reliably contained, pose
relatively low long-term threats, or for
which treatment is impracticable.

(c) EPA expects to use a combination
of methods (e.g., treatment, engineering
and institutional controls), as
appropriate, to achieve protection of
human health and the environment.

(d) EPA expects to use institutional
controls such as water and land use
restrictions primarily to supplement
engineering controls as appropriate for
short- and long-term management to
prevent or limit exposure to hazardous
wastes and constituents. EPA does not
expect that institutional controls will
often be the sole remedial action.

(e) EPA expects to consider using
innovative technology when such
technology offers the potential for
comparable or superior treatment
performance or implementability, less
adverse impact, or lower costs for
acceptable levels of performance when
compared to more conventional
technologies.

(f) EPA expects to return usable
groundwaters to their maximum
beneficial uses wherever practicable,
within a time frame that is reasonable
given the particular circumstances of
the site. When restoration of
groundwater is not practicable, EPA
expects to prevent or minimize further
migration of the plume, prevent
exposure to the contaminated
groundwater and evaluate further risk
reduction. EPA also expects to control
or eliminate surface and subsurface
sources of groundwater contamination.

(g) EPA expects to remediate
contaminated soils as necessary to
prevent or limit direct exposure of
human and environmental receptors
and prevent the transfer of unacceptable
concentrations of contaminants (e.g., via
leaching, runoff or air borne emissions)
from soils, including subsurface soils, to
other media.

In addition to experiences recorded in
the remedial expectations, EPA
routinely encounters a number of issues
associated with remedy selection, as
discussed below.

a. Balancing Treatment and Exposure
Control. Risk is a function of toxicity
and exposure; therefore, risk reduction
can be accomplished by reducing
toxicity (e.g., through treatment to
reduce toxicity, mobility or volume)
and/or preventing exposure (e.g.,
through engineering and institutional
controls). Program implementors and
facility owners/operators often struggle
to find an appropriate balance between
these approaches.

While preventing exposure may
appear to be the most direct near-term
means of reducing risk, permanent
reduction of the toxicity, mobility and/
or volume of contaminated material
might be the most cost-effective means
of reducing risk over time. For example,
at a facility where the remedy relies, in
part, on engineering controls to prevent
exposure there could be: associated
operation and maintenance costs; the
need to maintain the RCRA facility
permit for the life of the remedy;
increased Agency involvement to
monitor the continued effectiveness of
the remedy; and, need for institutional
controls. When treatment to reduce
toxicity, mobility or volume is chosen,
EPA does not necessarily expect the
remedy to involve treatment alone. For
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example, highly toxic contaminated
material could be treated so that the
concentrations of hazardous
constituents, while still above media
cleanup levels, would support a reliable
containment remedy.

The exact balance between reduction
in toxicity, mobility or volume and
exposure control will best be
established on a case-by-case basis in
consideration of site-specific conditions;
however, all things being equal,
permanent reductions in toxicity,
mobility or volume are preferred to
exposure control because it is protective
of human health and the environment in
the long-term and removes the risks
associated with the potential failure of
engineering or institutional controls.
Program implementors and facility
owners/operators are cautioned against
too great a reliance on exposure control
remedies when alternatives which
include permanent reduction in
toxicity, mobility or volume are
available, affordable and practical.
Additional information on the balance
between toxicity reduction and
exposure control is available in ‘‘A
Guide to Principal Threat and Low
Level Threat Wastes,’’ Superfund
Publication 9380.3–06FS, November
1991, which is available in the docket
for today’s Notice.

b. Remedy Selection Criteria. The
1990 proposal, like the Superfund NCP,
established a two-phased evaluation for
remedy selection. During the first phase,
potential remedies are screened to see if
they meet ‘‘threshold criteria’’; remedies
which meet the threshold criteria are
then evaluated using various ‘‘balancing
criteria’’ to identify the remedy that
provides the best relative combination
of attributes. While the CERCLA remedy
selection criteria are not identical to the
RCRA corrective action criteria
proposed in 1990, they address the same
types of considerations and should
generally result in similar remedies
when applied to similar site-specific
conditions.

The 1990 proposal identified four
remedy threshold criteria and five
balancing criteria. The four threshold
criteria proposed in 1990 were that all
remedies must: (1) be protective of
human health and the environment; (2)
attain media cleanup standards; (3)
control the source(s) of releases so as to
reduce or eliminate, to the extent
practicable, further releases of
hazardous waste (including hazardous
constituents) that might pose threats to
human health and the environment; and
(4) comply with applicable standards for
waste management. EPA believes these
threshold criteria remain appropriate as

general goals for cleanup and screening
tools for potential remedies.

There has been some confusion
regarding the proposed threshold
criterion that remedies attain media
cleanup standards. Attaining media
cleanup standards does not necessarily
entail removal or treatment of all
contaminated material above specific
constituent concentrations. Depending
on the site-specific circumstances,
remedies may attain media cleanup
standards through various combinations
of removal, treatment, engineering and
institutional controls. For example, in
situations where waste is left in place in
an engineered landfill or under a cap,
media cleanup standards would be
attained, in part, through long-term
engineering and institutional controls.

The 1990 proposal identified five
balancing criteria for choosing among
remedies that meet the threshold
criteria. The five balancing criteria
proposed in 1990 were: (1) Long-term
reliability and effectiveness; (2)
reduction of toxicity, mobility or
volume of wastes; (3) short-term
effectiveness; (4) implementability; and
(5) cost. The balancing criteria were not
ranked in terms of relative importance.
As discussed in the 1990 proposal, any
one of the balancing criteria might prove
to be the most important at a particular
site. For example, a remedy at a certain
site might be protective in the short
term but not necessarily reliable in the
long term (e.g., capping of a highly
contaminated area). In this case, the
need for long term reliability and the
potential for long-term operation and
maintenance costs would tend to point
toward a remedy which presented a
more advantageous combination of the
balancing criteria (e.g., removal or
treatment of hot spots, capping residual
contamination, and implementing an
institutional control).

The proposed balancing criterion of
cost has caused some confusion. Cost
can and should be considered when
choosing among remedies which meet
the threshold criteria. As discussed in
the 1990 proposal, EPA believes that
many potential remedies will meet all
the threshold criteria. In that situation,
cost becomes an important
consideration in choosing the remedy
which most appropriately addresses the
circumstances at the facility and
provides the most efficient use of
Agency and facility owner/operator
resources. For cost comparisons
between alternatives to be accurate, they
should include capital and operation
and maintenance costs for the
anticipated life of the remedy.

Pending resolution of the 1990
proposal, program implementors and

facility owners/operators should use the
threshold and balancing criteria
proposed in 1990 as guidance when
selecting facility-specific remedies;
however, as discussed in Section V of
today’s Notice, EPA is also considering
and requesting comment on a number of
alternatives for corrective action remedy
selection, including focusing on remedy
performance standards. These
alternatives are based, in part, on
innovative approaches already used in
some states and EPA Regions.

c. Media Cleanup Standards. The
term ‘‘media cleanup standards’’
typically refers to broad cleanup
objectives; it often includes the more
specific concepts of ‘‘media cleanup
levels,’’ ‘‘points of compliance,’’ and
‘‘compliance time frames.’’ The more
specific term, ‘‘media cleanup levels’’
typically refers to site- and media-
specific concentrations of hazardous
constituents, developed as part of the
overall cleanup standards for a facility.
Media cleanup standards (and levels)
should reflect the potential risks of the
facility and media in question by
considering the toxicity of the
constituents of concern, exposure
pathways, and fate and transport
characteristics.

Consistent with the CERCLA program,
in the RCRA corrective action program
EPA intends to clean up sites in a
manner consistent with available,
protective, risk-based media cleanup
standards (e.g., MCLs and state cleanup
standards) or, when such standards do
not exist, to clean up to protective
media cleanup standards developed for
the site in question (e.g., through a site-
specific risk assessment). Both
approaches require a site-specific risk-
based decision. When available media
cleanup standards are used (e.g., MCLs,
state cleanup standards), the
assumptions used to develop the
standardized cleanup values should be
consistent with the site-specific
conditions at the facility in question.

As discussed in the NCP and the 1990
proposal, EPA’s risk reduction goal is to
reduce the threat from carcinogenic
contaminants such that, for any
medium, the excess risk of cancer to an
individual exposed over a lifetime
generally falls within a range from 10–6,
in other words, an exposed individual
will have an estimated upperbound
excess probability of developing cancer
of one in one-million, to 10–4, or an
exposed individual will have an
estimated upperbound excess
probability of developing cancer of one
in ten-thousand. For non-carcinogens,
the hazard index should generally not
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6 The hazard index is a measurement of non-
carcinogenic risks. It is calculated by summing two
or more hazard quotients for multiple substances
and/or multiple exposure pathways. A hazard
quotient is the ratio of a single substance exposure
level over a specified time period to a reference
dose for that substance derived from a similar
exposure period.

exceed one (1).6 Available risk-based
media cleanup standards are considered
protective if they achieve a level of risk
which falls within the 10–6 to 10–4 risk
range.

EPA’s preference, all things being
equal, is to select remedies that are at
the more protective end of the risk
range. Therefore, program implementors
and facility owners/operators should
generally use 10–6 as a point of
departure when developing site-specific
media cleanup standards. Use of 10–6 as
a point of departure does not establish
a strict presumption that all final
cleanups will necessarily attain that
level of risk reduction. Given the
diversity of the corrective action
universe and the emphasis on
consideration of site-specific conditions
such as exposure, uncertainty, or
technical limitations, the Agency
expects that other risk reduction goals
may be appropriate at many corrective
action facilities. As discussed in the
1990 proposal, EPA endorses ‘‘* * * an
approach [to remedy selection] that
allows a pragmatic and flexible
evaluation of potential remedies at a
facility while still protecting human
health and the environment. This
approach emphasizes the overall goal of
10¥6 as the point of departure, while
allowing site or remedy-specific factors,
including reasonable foreseeable future
uses, to enter into the evaluation of
what is appropriate at a given site.’’
(See, 55 FR 30826.)

d. Points of Compliance. As proposed
in 1990, the point of compliance (POC)
is the location or locations at which
media cleanup levels are achieved. In
the absence of final corrective action
regulations specifically addressing
points of compliance, program
implementors and facility owners/
operators develop POCs on a site-
specific basis. For air releases, program
implementors and facility owners/
operators have generally used the
location of the person most exposed, or
other specified point(s) of exposure
closer to the source of the release. For
surface water, program implementors
and facility owners/operators have
routinely established the POC at the
point at which releases could enter the
surface water body; if sediments are
affected by releases to surface water, a
sediment POC is also established. Points
of compliance for soils are generally

selected to ensure protection of human
and environmental receptors against
direct exposure and to take into account
protection of other media from cross-
media transfer (e.g., via leaching, runoff
or airborne emissions) of contaminants.
For groundwater, program
implementors and facility owners/
operators generally set the POC
throughout the area of contaminated
groundwater or, when waste is left in
place, at and beyond the boundary of
the waste management area
encompassing the original source(s) of
groundwater contamination. This
approach to the groundwater POC is
generally referred to as the ‘‘throughout
the plume/unit boundary POC.’’ This
approach is consistent with the
groundwater POC described in the
preamble to the Superfund program’s
National Oil and Hazardous Waste
Contingency Plan (NCP, pages 8713 and
8753, Federal Register March 8, 1990).
EPA recommends consideration of the
following factors when developing a
site-specific groundwater POC:
proximity of sources of contamination;
technical practicability of groundwater
remediation; vulnerability of the
groundwater and its possible uses; and,
exposure and likelihood of exposure
and similar considerations.

In 1990, EPA proposed specific POCs
for groundwater, air, surface water, and
soil. These proposals, especially the
proposed POC for groundwater,
generated a substantial number of
comments. Developing site-specific
points of compliance generally
continues to be an area of discussion
and debate. In Section V.E.2 of today’s
Notice, EPA requests additional
comment regarding POCs for corrective
action.

e. Compliance Time Frame. The
compliance time frame is the time
period and schedule according to which
corrective actions are implemented. In
the 1990 proposal, EPA expressed a
preference for the expeditious
stabilization of releases, followed by
timely completion of corrective actions
and full restoration of contaminated
media; however, a number of factors
may influence the time frame within
which media cleanup standards are
attained, including: the extent and
nature of contamination at the facility;
risks to human health and the
environment before and during remedy
implementation; practical capabilities of
remedial technologies; the availability
of treatment or disposal options; and,
the desirability of utilizing emerging
technologies.

Remedy implementation schedules
developed at the time of remedy
selection should, to the extent possible,

specify the compliance time frame;
however EPA recognizes that
uncertainties associated with
remediation may make it impossible to
specify when a remedy must be
completed. For example, due to
complexities associated with
contaminant occurrence in the
subsurface and with groundwater
remediation in general, the time needed
to remediate groundwater at some sites
cannot be accurately predicted. In these
circumstances, the Agency recommends
the use of performance measures or
milestones monitored over time to track
progress toward attaining remedial
goals. These performance measures
should be specified in the remedy
implementation plans or performance
standards. In cases where it is not
practical to determine a precise
compliance time frame, estimated
compliance time frames may be used to
help evaluate remedial alternatives and
the technical practicability of site-
specific remedial goals.

EPA emphasizes that, at many sites,
the primary focus should be on near-
term stabilization of releases. At these
sites, it may be appropriate to focus the
compliance time frame and corrective
measures implementation schedule on
the stabilization action; the remaining
compliance time frame and corrective
measures implementation schedule (if
any are necessary) could then be
developed during selection of the
facility-wide remedy.

f. Site-Specific Risk Assessments.
EPA’s strategy for corrective action
implementation incorporates risk-based
decision-making throughout the
corrective action process. At some sites,
risk-based decisions can be made using
standardized risk considerations, such
as standardized exposure assumptions.
At other sites, a site-specific risk
assessment will be desirable. When a
site-specific risk assessment is needed,
EPA, in some cases, has directed the
facility owner/operator to perform the
risk assessment; in other cases EPA has
chosen to do the risk assessment itself
based on data submitted by the owner/
operator. Site-specific risk assessments
conducted at RCRA facilities may be
based on CERCLA’s extensive guidance
in this area (e.g., ‘‘Risk Assessment
Guidance for Superfund,’’ Volumes I
and II, Interim final EPA/540/1–89/001
and 002, December 1989 and March
1989). Additional information on the
Agency’s approach to risk-based
decision-making is available in the
Agency’s recent memorandum on risk
characterization. (See, 3/21/95
memorandum from Carol Browner,
‘‘EPA Risk Characterization Program’’ in
the docket for today’s Notice.) The
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7 Liquid contaminants that do not readily dissolve
in water are known as non-aqueous phase liquids
(NAPLs). NAPLs are divided into two classes: light
NAPLS (LNAPLs), such as gasoline, are less dense
than water; dense NAPLs (DNAPLs), such as the
common solvent trichloroethylene, are more dense
than water. NAPLs in the subsurface can cause
long-term groundwater contamination, can be
difficult to locate and, in many circumstances,
technically impracticable to remove.

Administrator stated, ‘‘* * * we must
improve the way in which we
characterize and communicate
environmental (human health and
ecologic) risk.’’ The key values
conveyed in the 1995 Risk
Characterization guidance are: (1)
‘‘transparency’’ in the decision making
process (i.e., full and open discussion of
supporting analyses, uncertainties,
assumptions, etc.); (2) ‘‘clarity’’ in
communication within the Agency and
the public regarding environmental risk
and the uncertainties associated with
our assessments; (3) consistency; and (4)
reasonableness in our use of
scientifically defensible risk
assessments. It is EPA’s policy to
incorporate these values in all risk-
based considerations, including site-
specific risk assessments at corrective
action facilities.

g. Ecological Risk. Corrective action
remedies must protect both human
health and the environment. Some form
or ecological assessment will generally
be necessary at all corrective action
facilities; at some corrective action
facilities, a formal ecological risk
assessment will be necessary. When an
ecological risk assessment is needed,
EPA, in some cases, has directed the
facility owner/operator to perform the
risk assessment; in other cases EPA has
chosen to do the risk assessment itself
based on data submitted by the owner/
operator. The use of ecological risk
assessment is an important component
of the corrective action program. Often,
environmental receptors are sensitive to
contamination at lower concentrations
than humans are, and the exposure is
usually longer and more intense. In
order to fulfill EPA’s mandate, the
program must be implemented in a
manner that is protective of both human
health and the environment. This
includes the selection of media cleanup
standards and the implementation of
remedial activities that are protective or
ecologic receptors. In the process of
selecting stabilization measures or
implementing final remedies, program
implementors and facility owner/
operators should be aware of how
different remedial activities may affect
ecological systems, especially sensitive
populations, either on or adjacent to the
facility.

Ecological risk assessment may be
even more important when non-
residential land use assumptions are
used. Action or cleanup levels based on
human health exposure scenarios or
land use assumptions might not be
protective of ecological receptors;
therefore, consideration of the
ecological exposure pathway may, in

certain settings, be the driving factor in
selection of action or cleanup levels.

CERCLA’s National Contingency Plan
(55 FR 8666, March 8, 1990) designates
certain key Federal agencies, state
agencies and Indian tribes as natural
resource trustees. Section 300.600 of the
NCP indicates that trustees act on behalf
of the public in regards to protection of
natural resources. Under CERCLA,
trustees should be notified when
contamination threatens natural
resources. As a matter of policy, EPA
recommends that trustees also be
notified when RCRA corrective action
identifies a release that threatens natural
resources. In addition, trustee agencies
have a great deal of experience in their
respective areas and can be used as a
valuable resource when conducting
ecological assessments.

h. Determinations of Technical
Impracticability. Remediation of
contaminated media to a desired media
cleanup standard can, in certain
situations, be technically impracticable.
Congress formally recognized technical
impracticability (TI) in the CERCLA
statute and EPA incorporated the
concept in the National Contingency
Plan and the 1990 Subpart S proposal
(proposed 40 CFR 264.525(d) and
264.531).

Technical impracticability decisions
may be made for any medium; however,
contaminated groundwater has received
in the most TI-related attention. The
single greatest cause for technical
impracticability determinations during
groundwater restoration has been the
presence of dense non-aqueous phase
liquids (DNAPLs).7 The Superfund
program estimates that DNAPLs are
likely present at approximately 60
percent of NPL sites. While EPA has not
conducted an overall assessment of the
presence of DNAPLs at RCRA facilities,
it believes the percentage of DNAPLs at
high priority corrective action facilities
is likely comparable to the Superfund
estimate for NPL sites. To provide a
framework for addressing technical
impracticability, the Agency issued
‘‘Guidance for Evaluating the Technical
Impracticability for Ground-Water
Restoration’’ (EPA/540–R–93–080). EPA
encourages program implementors and
facility owner/operators to refer to this
guidance for a more detailed description
of technical impracticability and a

discussion of related issues, including:
a description of DNAPLs and why they
are difficult to remediate; factors to
consider when making a technical
impracticability determination; and,
appropriate and practicable remedial
options in situations where complete
restoration is technically impracticable.

The possibility that certain remedies
may be technically impracticable should
be considered throughout the
remediation process—from the early
stages of developing a conceptual site
model through all stages remedy
implementation. When possible,
determinations of technical
impracticability should be made early in
the remediation process and included in
RCRA corrective action remedial
decision documents (permits and
orders). In some cases, program
implementors and facility owner/
operators might not have enough
information to justify a determination of
technical impracticability at the time of
the site characterization or, even, when
the remedy is selected. At the same
time, there may be strong indications
that restoration of a particular medium
will be difficult and may prove
technically impracticable (e.g.,
complicated groundwater remedies). In
such situations, program implementors
and facility owner/operators may
choose not to establish a fixed media
cleanup level, point of compliance or
compliance time-frame, since achieving
full restoration may prove technically
impracticable. Instead, the remedy
might proceed using interim goals and
performance measures which could be
revisited as more information became
available. To avoid creating
unrealistically high remedial
expectations in these situations, the
corrective action permit or order should
discuss the possibility that full
restoration of a particular medium may
prove technically impracticable.

By recognizing technical
impracticability, EPA is not in any way
scaling back the general goal of
returning contaminated groundwater to
beneficial uses. Where technical
impracticability is determined, the
Agency would expect to require an
alternative remedial strategy that is: (1)
technically practicable; (2) consistent
with the overall objectives of the
remedy; and (3) controls the source(s) of
contamination, and human and
environmental exposures. A
determination of TI does not release a
facility owner/operator from corrective
action obligations.

i. Natural Attenuation. EPA’s three
major remedial programs (i.e.,
Superfund, RCRA Corrective Action
Program, and the Underground Storage
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Tank Program) recognize that natural
attenuation, in certain circumstances,
can be an acceptable component of
remedial actions for contaminated
groundwater. As discussed in the NCP,
a natural attenuation remedy uses
natural processes such as
biodegradation, dispersion, dilution,
and/or adsorption to achieve remedial
goals. (See, 55 FR 8734, March 8, 1990.)

Natural attenuation remedies are not
‘‘no action’’ remedies. Natural
attenuation should be evaluated, where
it might be applicable, along with and
in a manner similar to other potential
remedial approaches. In some cases,
natural attenuation might be only one
aspect of an overall approach to
achieving remedial goals. As in any
other remedial approach, a proposed
remedy involving natural attenuation
will have to be protective of human
health and the environment and satisfy
remedy selection criteria. Program
implementors and facility owner/
operators should provide a complete
description of natural attenuation
remedies and emphasize that, by
approving a natural attenuation remedy,
an overseeing agency is not allowing a
responsible party to avoid its remedial
obligations. Remedies involving natural
attenuation should include: a thorough
site characterization; source control or
removal where appropriate;
documentation or evidence of
attenuation processes and the ability of
these processes to achieve remedial
objectives; an appropriate long-term
monitoring plan; and, in certain
circumstances, a contingency plan for a
more active remedial measure (e.g.,
pumping).

j. Land Use. As discussed in the 1990
proposal, EPA’s policy is that current
and reasonable expected future land use
and corresponding exposure scenarios
should be considered in both the
selection and timing of remedial
actions. In the 1990 proposal, the
Agency stated, ‘‘* * * contaminated
soil at an industrial site might be
cleaned up to be sufficiently protective
for industrial use but not residential
use, as long as there is reasonable
certainty that the site would remain
industrial.’’ (See, 55 FR 30803.)
Recently, EPA issued additional
guidance on incorporating reasonable
future land use assumptions in remedial
decision making in the guidance
document ‘‘Land Use in the CERCLA
Remedy Selection Process’’ (OSWER
Directive No. 9355.7–04, May 25, 1995;
see Section II.F.6.a of today’s Notice).

Reasonable future land use
assumptions should be assessed when
developing remedial goals for any given
facility and used to focus all aspects of

the corrective action process; however,
EPA cautions against automatically
restricting assumptions of future land
use to extrapolation of the current use
or relying only on designated zoning or
industrial use codes to establish land
use assumptions. A large industrial
facility could include office areas,
parking areas, a child care area or on-
site residences. Highly industrial sites
are sometimes located adjacent to
residential properties. All of these
factors should be considered when
making land use assumptions.

EPA recognizes the complexities
associated with developing reasonably
anticipated land use assumptions and
the need for caution when basing
remedial decisions on assumptions of
future use; however, the Agency
believes that non-residential land use
assumptions are appropriate for many
corrective action facilities. When
remedies based on non-residential
exposure scenarios involve a
combination of treatment and
engineering or institutional controls,
program implementors and facility
owner/operators should use currently
available tools to ensure that the remedy
continues to achieve its objectives over
time and the land use assumptions
remain valid. For example, many
implementing agencies allow facility
owner/operators to use institutional
controls to ensure that exposure
scenarios at the facility remain
consistent with those used at the time
of remedy selection.

EPA requests comments on these and
other land use issues in Section V.E.1 of
today’s Notice.

6. Remedy Implementation
Remedy implementation typically

involves detailed remedy design,
remedy construction, remedy operation
and maintenance, and remedy
completion. In the CERCLA program,
remedy implementation is known as
‘‘remedial design/remedial action,
operation and maintenance’’; in the
corrective action program, it is known
as ‘‘corrective measures
implementation’’ or CMI. As proposed
in 1990, corrective measures
implementation is generally conducted
in accordance with an approved CMI
plan. Components of corrective
measures implementation might
include: conceptual design, operation
and maintenance, intermediate design
plans and specifications, final design
plans and specifications, construction
work plan, construction completion
report, corrective measure completion
report, health and safety plan, public
participation plan and progress reports;
however, in many cases, only a subset

of these documents will be required for
individual corrective measures
implementations.

EPA has found a number of useful
strategies for improving the efficiency of
corrective measures implementation, as
discussed below.

a. Performance Based Corrective
Measures Implementation. Similar to
the performance-based approach
discussed for evaluation of remedial
alternatives in Section III.C.4.b of
today’s Notice, some states and EPA
regions have developed a performance-
based approach to corrective measures
implementation. When using a
performance-based approach to
corrective measures implementation,
the overseeing agency generally works
with the facility owner/operator during
remedy selection to develop remedial
goals for the facility. Following public
review and comment and approval of a
remedy and remedial goals, the facility
owner/operator is tasked with designing
and implementing the chosen remedy in
a manner which would meet the
remedial goals. For example, if the
remedy chosen for a particular facility
included some form of groundwater
treatment, an accompanying remedial
goal might be to achieve hydrologic
containment of the groundwater plume
and continuous reduction of the
concentrations of hazardous
constituents. While the overseeing
agency would review and approve the
remedy and remedial goals and be
involved in developing monitoring
systems or other means of measuring
compliance with the remedial goals, it
would not necessarily be involved with
the details of remedy design,
construction and implementation.
Rather, the overseeing agency would
monitor compliance with the remedy
implementation milestones and
remedial goals and become involved in
the details of remedy design and
implementation only if a facility owner/
operator was having trouble meeting the
remedial goals. A performance-based
approach to remedy implementation
emphasizes that the facility owner/
operator, not the overseeing agency, is
responsible for designing and
implementing a successful remedy.

b. Performance Monitoring.
Evaluation of the performance of a
chosen remedy is necessary to measure
progress toward remedial goals and
ensure that remedial objectives are
achieved. Program implementors and
facility owner/operators have
recognized that appropriately designed
performance monitoring programs can
maximize efficiency and cost-
effectiveness and ensure protection of
potential human or ecologic receptors.
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Properly designed performance
monitoring programs are especially
important for groundwater remediation
because the concentration and
distribution of contamination in the
subsurface often change with time.
Likewise, the ability of remediation
systems to prevent migration of
contaminated groundwater can be
influenced by natural and human
factors (e.g., seasonal precipitation or
nearby agricultural groundwater usage).
For groundwater remediation systems,
performance monitoring can assess
changes in subsurface conditions so that
the remedy can be modified to ensure
maximum efficiency in terms of both
the location and pumping rate at
individual extraction wells.

Performance monitoring is also a
critical aspect of a remedial alternative
that relies on engineering controls (e.g.,
liners, barrier walls). Poorly designed
monitoring programs for engineered
remedies can potentially fail to detect
releases from the ‘‘contained’’ areas.

While EPA recognizes the importance
of performance monitoring, it also
acknowledges that long-term routines of
sample collection and analysis carry
significant financial burdens. The
Agency encourages program
implementors and facility owner/
operators to design monitoring programs
with effectiveness and efficiency as
fundamental considerations. For
example, due to subsurface
heterogeneities, it may be more effective
and efficient to monitor a greater
number of discrete locations for a subset
of mobile contaminants, than to monitor
fewer locations for an exhaustive list of
analytical parameters and contaminants.

Properly designed performance
monitoring programs are integral to
remedy success and should be
considered throughout the corrective
action process, including in remedy
selection and design. Detailed guidance
regarding performance monitoring and
designing monitoring programs in
general is available in ‘‘RCRA Ground-
Water Monitoring: Draft Technical
Guidance’’ (EPA/530/R–93/001) and
‘‘Methods for Monitoring Pump-and-
Treat Performance’’ (EPA/600/R–94/
123).

c. Completion of Corrective Measures.
Documents specifying corrective
measures implementation should
include methods to determine when
remedial goals have been achieved. For
example, statistical procedures are often
appropriate for determining that
concentrations of hazardous
constituents measured in groundwater
samples meet a remedial goal. Other
remedies might require that certain tests
be undertaken to determine that

engineering standards have been
achieved. Decisions regarding
completion of corrective measures may
be made for the entire facility, for a
portion of the facility, or for a specified
unit or release. The public and affected
community should be given an
opportunity to review and comment on
all proposals to complete corrective
measures.

In 1990, EPA proposed that corrective
measures be considered complete based
on a three-part evaluation: the corrective
measure had to have complied with all
media cleanup standards; all required
source control actions would have to be
completed; and all specified procedures
for removal and decontamination of
units, equipment, devices and structures
would have to be complete. In addition
to certifying compliance with the three
criteria, the Agency proposed that the
owner/operator’s certification be signed
by an independent registered
professional ‘‘skilled in the appropriate
technical discipline(s).’’ The Agency
chose not to propose that all
certifications be signed by an
independent qualified registered
professional engineer because it
believed that engineering certifications
would not be appropriate in all cases
(e.g., for a remedy largely addressing
groundwater, the Agency believed that
certification by a hydrogeologist might
be more appropriate). In the absence of
final regulations addressing completion
of corrective measures, program
implementors and facility owner/
operators should use the requirements
for completion of corrective measures
proposed in 1990 as guidance when
developing site-specific procedures for
completion of corrective measures. At a
minimum, the public and affected
community should be given notice and
an opportunity to comment before
corrective action implementation is
terminated and a facility is released
from its RCRA obligations.

D. Incorporation of Corrective Action in
RCRA Permits

RCRA Section 3004(u) mandates that
corrective action and schedules of
compliance be required for facilities
seeking a permit, when corrective action
cannot be completed prior to permit
issuance. Approximately half the states
are authorized to implement state RCRA
corrective action programs in lieu of the
Federal program. In authorized states,
the state issues the RCRA permit
including the corrective action
component (using any of the options
discussed above). In states not
authorized for the corrective action
program, the state typically issues most
of the RCRA permit and EPA issues the

corrective action portion. Although any
given facility may be issued a portion of
its RCRA permit by an authorized state
and a portion by EPA, this should not
lead to the perception that any given
facility has more than one RCRA permit.
Program implementors and facility
owner/operators should remember that
any given facility has only one RCRA
permit; when joint permitting is
necessary, EPA will coordinate
permitting schedules and priorities with
authorized states.

Corrective action requirements and
schedules can be included in RCRA
permits in a number of ways. In some
cases, the RCRA permit will contain
detailed corrective action provisions,
work plan requirements, and schedules.
In other cases, the RCRA permit may
incorporate corrective action
requirements by referencing another
document (e.g., a state or Federal
corrective action order). Finally, in
certain cases, RCRA permits may defer
to corrective action activities being
conducted under another authority or
by another program. In many cases,
incorporation of corrective action
requirements into any given permit will
use a combination of these strategies.
For example, at a corrective action
facility where the facility owner/
operator has chosen to address a subset
of the releases voluntarily, a corrective
action permit could defer action at the
areas being addressed by the voluntary
cleanup while incorporating detailed
corrective action conditions for the
remaining releases or areas of concern.

E. Corrective Action Orders
Although the 1990 proposal focused

primarily on corrective action under
RCRA permits, EPA and the states
frequently use orders to initiate or
oversee corrective actions. EPA intends
for equivalent environmental results to
be achieved whether corrective action
requirements are dictated in an order or
a permit. As a matter of EPA policy, the
substantive corrective action
requirements and public participation
requirements imposed under either
mechanism are generally the same.

RCRA, as amended by HSWA,
includes several enforcement authorities
which can be used to issue corrective
action orders. The most commonly used
authority is RCRA section 3008(h).
EPA’s longstanding interpretation is that
corrective action may be required under
RCRA section 3008(h) at facilities which
have or should have had interim status,
as well as some facilities that had
interim status at one time but no longer
do (e.g., facilities that have lost interim
status under RCRA interim status
section 3005(e)(2) and facilities which
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8 The RCRA public participation rule is generally
effective only in states which have amended their
authorized hazardous waste programs to adopt the
public participation rule requirements. At a
minimum, all authorized states are scheduled to
make such amendments by July 1, 1997. The
exceptions are the following states and territories
where EPA implements the entire RCRA hazardous
waste program, including the public participation
rule: Alaska, Hawaii, Iowa, Puerto Rico, the
Northern Mariana Islands, the Virgin Islands and
American Samoa.

have clean closed under interim status),
or have failed to properly obtain interim
status. In addition, the 1990 proposal
explained that issuance of a permit does
not automatically terminate the
effectiveness of a previously issued
3008(h) order.

Other enforcement authorities which
can be used to issue corrective action
orders include RCRA sections 3013 and
7003. RCRA section 7003 provides EPA
the authority to take enforcement
actions to compel corrective action
where solid or hazardous waste may
present an imminent and substantial
endangerment to human health or the
environment. RCRA section 3013
provides EPA the authority to require
investigations and studies where the
presence or release of hazardous waste
may present a substantial hazard to
human health or the environment. All
corrective action orders may be issued
unilaterally by the Agency or as consent
agreements between the respondent and
the Agency.

F. Public Participation and
Environmental Justice

EPA is committed to providing
meaningful public participation in all
aspects of the RCRA program, including
RCRA corrective action. In 1993, the
Agency released a detailed guidance
manual on public participation (RCRA
Public Involvement Manual, EPA 530–
R–93–006). EPA followed this guidance
in December 1995 with the RCRA
Expanded Public Participation rule (60
FR 63417, December 11, 1995). EPA is
also committed to the principles of
environmental justice and equitable
public participation. One of the
Agency’s central goals in the RCRA
program is to provide equal access to
information and an equal opportunity to
participate. EPA continues to regard
public participation as an important
activity that empowers all communities,
including minority and low-income
communities, to become actively
involved in local waste management
activities. EPA strives to provide
adequate public participation
opportunities to all communities,
putting forth additional effort, where
appropriate, to reach communities that
have not been involved in the past.

When corrective action is part of the
RCRA permitting process, it follows the
procedural requirements set forth in 40
CFR Parts 124 and 270. Under these
requirements, the corrective action
provisions in any permit application are
available for public review throughout
the permitting process and the public
can comment on them at the draft
permit stage.

The RCRA Expanded Public
Participation rule creates more
opportunities for public participation in
the RCRA permit process.8 Additional
opportunities of public participation
include: (1) A prospective applicant
must advertise and hold an informal
public meeting before submitting an
application for a RCRA permit; (2) the
permitting Agency must mail a notice to
the facility mailing list when the facility
submits its permit application, telling
members of the public where they can
examine the application during Agency
review; and (3) giving the permitting
Agency the authority to require a facility
owner/operator to set up an information
repository at any time during the
permitting process or the permit life.
EPA anticipates that these provisions,
combined with existing public
participation requirements, will provide
community members with significant
opportunities for early input and access
to information.

In addition to the new requirements
in the RCRA public participation rule,
EPA is using guidance to help facility
owner/operators meet the Agency’s
public participation goals. In the
preamble to the RCRA Expanded Public
Participation rule, EPA encourages
agencies and facilities to use all
reasonable means to ensure equal
opportunities for participation and
equal access to information. These
means may include, but are not limited
to, multilingual notices and fact sheets,
as well as translators, in areas where the
affected community contains significant
numbers of people who do not speak
English as a first language. The Agency
expects all those involved in
implementing corrective action to make
good faith efforts to meet these
objectives in all permitting processes,
including corrective action. In the near
future, EPA will issue further guidance
to assist facilities and permitting
agencies in providing full and equitable
public participation in corrective action
activities.

EPA’s policy is for corrective actions
imposed or overseen using a non-permit
mechanism to have the same level of
public participation as that associated
with permits. Although EPA typically
has less control over public

participation during voluntary
corrective actions, it strongly
encourages the use of public
participation and will take into account
the level of public participation
conducted by the facility owner/
operator when evaluating the
acceptability of voluntary actions. In the
absence of final regulations specifically
addressing public participation during
corrective action, program
implementors and facility owner/
operators should develop public
participation strategies on a site-specific
basis, consistent with existing public
participation requirements and the
program goal of full, fair, and equitable
public participation. At a minimum,
information regarding corrective action
activities (e.g., RFI and CMS reports)
should be available to the public and
the public should be given an
opportunity to review and comment on
proposed corrective action remedies.

G. Financial Assurance
RCRA section 3004(u) requires that,

when corrective action cannot be
completed prior to permitting, RCRA
permits contain corrective action
schedules of compliance and financial
assurance. Financial assurance is also
typically included in corrective action
orders. On October 24, 1986, EPA
proposed detailed regulations to govern
financial assurance for corrective action
(FACA). The October 1986 proposal
would require owners or operators
seeking an RCRA permit to demonstrate
financial assurance for completion of
remedies. Proposed acceptable
mechanisms included trust funds,
surety bonds guaranteeing performance,
letters of credit, the financial test, and
the corporate guarantee. These are
similar to the mechanisms used to
assure closure and post-closure costs. In
a subsequent memorandum, EPA
clarified that insurance would also be
an acceptable mechanism. In addition to
permissible mechanisms, the October
1986 proposal provided that financial
assurance demonstrations would
ordinarily be required at the time of
remedy selection (e.g., rather than at the
time an RFI is required). The proposal
also discussed cost-estimating
procedures, including the periodic
adjustment of cost estimates, for
determining the amounts of required
financial assurance.

In the absence of final rules, program
implementors and facility owner/
operators have the flexibility to tailor
financial responsibility requirements to
facility-specific circumstances. In some
instances, however, industry has
expressed concern with EPA’s
implementation of the financial
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assurance requirements. Representatives
of the regulated community have also
expressed concern that the costs of
providing financial assurance divert
resources from actual cleanup activities,
and that it may be difficult for facility
owners/operators to provide assurance
for future work while simultaneously
performing current work.

In Section V of today’s Notice, EPA
requests comments on these concerns
and on corrective action financial
assurance in general. In the interim,
EPA emphasizes that program
implementors should apply financial
assurance requirements flexibly and that
their main goal should be to ensure that
remedies proceed expeditiously.

IV. Corrective Action Program
Priorities

In the absence of detailed regulations,
EPA and authorized states have
implemented the corrective action
program based on guidance and policies
developed over the past ten years. EPA
stresses that implementation of the
corrective action requirements must
continue even as the Agency considers
improvements to the corrective action
program. EPA’s key goals and
implementation strategies for the
corrective action program are outlined
below.

1. Prioritize the corrective action
universe:

a. Meet the goal of assessing and
prioritizing all hazardous waste
treatment, storage or disposal facilities
by end of FY96.

b. Focus resources on high priority
areas at high priority facilities.

2. Increase the amount of corrective
action:

a. Continue to authorize states for
corrective action.

b. Do not duplicate work already
performed by another Federal or state
program.

c. Encourage alternate state
authorities to conduct analogous work
at RCRA facilities.

d. Utilize the expertise of other
Federal/state agencies where
appropriate (e.g., the U.S. Fish and
Wildlife Service for ecological, wetlands
issues).

e. Increase the number of voluntary
actions, including actions at facilities
without a permit or an order, actions
outside of an existing permit or order,
and actions required under permit or
order but with no Agency oversight.

f. Disinvest or substantially reduce
oversight at lower priority facilities and
high priority facilities where the owner/
operator has proven his or her
capability.

3. Continue to implement the
stabilization initiative:

a. Implement stabilization actions as
early in the process as possible.

b. Phase and focus RFIs to collect any
information needed to implement
stabilization actions.

c. Use existing corrective action
program environmental indicators as
stabilization performance measures.

d. Include meaningful opportunities
for public participation throughout the
process including during extensive or
long-term stabilization actions.

4. Streamline the corrective action
process where possible:

a. Implement stabilization actions
where possible, then disinvest and
move on to other facilities.

b. Focus RFI data collection and tailor
investigations to specific site
conditions.

c. Use existing pertinent data.
d. Communicate remediation

expectations to facility owners/
operators early in the process.

e. Use innovative technical tools,
including new site characterization
techniques and treatment technologies
when appropriate and beneficial.

f. Avoid unnecessary procedural steps
whenever feasible (e.g., eliminate the
CMS if a desirable remedy can be
identified without one).

g. Use presumptive remedies when
appropriate.

h. Focus on plausible remedies, if a
CMS is necessary.

i. Conduct CMS concurrent with RFI
when possible.

j. Utilize site-specific performance
standards instead of detailed review of
work plans and remedy designs when
possible.

k. Consider non-residential land use
scenarios when appropriate, while
recognizing that ecological risks may
end up driving media cleanup standards
and remedy designs when using
industrial land use assumptions.

5. Continue to involve the public in
all stages of the corrective action
process.

V. Request for Comment and Data
EPA has the benefit of more than ten

years experience in corrective action
implementation as it begins the Subpart
S Initiative. The Agency is committed to
using this experience to identify,
develop, and implement improvements
to the speed, efficiency, protectiveness
and responsiveness of the corrective
action program as part of the Subpart S
Initiative. Today, EPA requests
information, comments and data to
assist in this process. Some of the topics
discussed in this section raise new
concepts that would likely warrant re-

proposing regulations or developing
new guidance documents; others were
addressed in the 1990 proposal but are
included in this section of today’s
Notice because the Agency is requesting
additional comment and data at this
time. EPA requests that commenters be
as specific as possible in their responses
to today’s requests. The Agency is
particularly interested in comments
which rely on actual experience in
corrective action implementation and
include specific suggestions for
improvement to the corrective action
program. The Agency also requests that
commenters keep in mind the objectives
of the Subpart S Initiative: create a
consistent, holistic approach to
cleanups at RCRA facilities; establish
protective, practical cleanup
expectations; shift more of the
responsibilities for achieving cleanup
goals to the regulated community; focus
on opportunities to streamline and
reduce costs; and, enhance
opportunities for timely, meaningful
public participation.

EPA emphasizes that its purpose in
requesting comments at this time is to
take advantage of information and
experience gained through program
implementation to aid in identification
and development of new proposals and
to determine which portions of the 1990
proposal should be promulgated
immediately. EPA will consider all
comments submitted in response to
today’s Notice in development of the
Subpart S Initiative. Comments
submitted during the 1990 comment
period will be considered before the
Agency takes final action on any part of
the 1990 proposal. If EPA later proposes
new corrective action regulations, full
public notice and opportunity for
comment will be provided at that time.

A. General
EPA requests general comment on its

implementation of the corrective action
program to date and on the strategy,
goals and schedule of the Subpart S
Initiative as discussed in Sections II and
IV of today’s Notice. The Agency is
especially interested in comments
which include suggestions for specific
improvements to the corrective action
program based on actual
implementation experiences. The
Agency is also interested in examples of
situations where the existing flexibility
in the corrective action program has
been used to expedite facility cleanups
and in examples of the corrective action
program providing too much or too little
flexibility. Since the Subpart S initiative
includes policy, guidance and rule
development, commenters should
include specific recommendations for
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additional policy or guidance
development and address the balance
between guidance/policy documents
and regulations (e.g., in 1990 EPA
proposed detailed regulations to address
most aspects of the corrective action
program perhaps some of that
information could be presented more
effectively in policy or guidance
documents).

B. Resolution of the 1990 Proposal
EPA believes there may be elements

of the 1990 proposal which have been
largely non-controversial or for which
the issues have been fully aired;
accordingly, going through additional
notice and comment on all the issues
raised by the 1990 proposal would not
be necessary or, from an efficiency
standpoint, desirable. On the other
hand, many issues raised by the 1990
proposal have evolved during the past
six years of corrective action
implementation, necessitating
additional opportunities for public
notice and comment. In the discussions
to follow, EPA identifies the issues on
which it believes further public input is
most needed. EPA also requests that
commenters identify any other issues, or
elements of the 1990 proposal, on which
they believe it would be inappropriate
for the Agency to take final action
without re-proposal. At the same time,
EPA requests that commenters identify
specific elements of the 1990 proposal
which could be promulgated without
additional public review and the
advantages or disadvantages of
immediately promulgating such
provisions. Comments submitted in
response to this request will be
considered part of the administrative
record for the 1990 proposal; however,
commenters should keep in mind that
EPA’s intent is not to request new
comment on the specifics of the 1990
proposal. Comments submitted during
the 1990 comment period will be
considered before the Agency takes final
action on any part of the 1990 proposal.

C. Focusing the Corrective Action
Program on Results

As discussed earlier in today’s Notice,
the goal of the corrective action program
is to appropriately stabilize and clean
up RCRA facilities in a timely way. EPA
believes that too often program
implementors and facility owners/
operators may lose sight of this goal and
become distracted by processes. On the
other hand, the purpose of a
standardized cleanup process is to
ensure that the program is implemented
consistently and that all facilities
appropriately meet cleanup goals. The
Agency is interested in improving the

corrective action program’s focus on
cleanup goals and requests general
comment on the balance between
focusing on results and ensuring an
appropriate level cleanup at all
facilities. In addition, EPA is
specifically interested in comments
which address:

1. Performance Standards
EPA believes that focusing the

corrective action program on
compliance with clear measurable
performance standards rather than a
prescriptive corrective action process
could significantly increase the pace
and quality of corrective action
cleanups. Corrective action performance
standards could be part of a larger
Agency effort to develop results-based
measures. The Government Performance
and Results Act of 1993 (GPRA) requires
EPA to develop and implement results-
based measures across its programs by
1998. For example, the corrective action
environmental indicators (discussed
below), were developed, in part, in
response to the GPRA. The Agency will
consider any performance-based
approaches developed as part of the
Subpart S Initiative as it develops its
implementation plan for the GPRA.

Reliance on performance standards,
however, can raise a number of
implementation issues. For example,
some stakeholders have suggested that
using performance standards in lieu of
detailed review and approval of work
plans may increase the risk that
individual facility owners/operators
will attempt to obscure or avoid
legitimate corrective action obligations.
Stakeholders have also expressed
concern about potential reductions in
public participation when corrective
action activities occur with reduced
Agency oversight. In addition, some
elements of corrective action may be
difficult to specify as performance
standards, and measuring, documenting
compliance with, and enforcing
performance standards can be difficult
for facility owners/operators and
overseeing agencies. EPA requests
general comment of the use of
performance standards in the corrective
action program. The Agency is
particularly interested in comments
which address the details of
documenting and measuring
compliance with performance standards
and in approaches to ensure adequate
public involvement in performance-
based corrective action activities. In
addition, as discussed in Section II.E.2
of today’s Notice, the corrective action
program currently has two
environmental indicators covering
human exposures controlled and

groundwater releases controlled. The
Agency requests comments on the
development of additional
environmental indicators; the Agency is
specifically interested in indicators
targeted at ecological risks.

2. Less Focus on Solid Waste
Management Units

Use of the solid waste management
unit (SWMU) concept as discussed in
the 1990 proposal has led to numerous
unsuccessful permit appeals. These
permit appeals slow corrective action
implementation and increase the
transaction costs. In certain cases, the
SWMU concept may also deter program
implementors and facility owners/
operators from addressing
contamination on a site-wide basis by
focusing corrective action resources
unit-by-unit instead of more holistically.

In general, EPA believes that a holistic
approach to corrective action, as
opposed to a unit-by-unit approach,
could increase cleanup efficiency and
reduce transaction costs. EPA requests
general comment on focusing the
corrective action program less on
individual solid waste management
units and more on holistic approaches.
The Agency requests that commenters
who support a less unit oriented
corrective action program also address
whether there is any need for
clarifications to the corrective action
jurisdiction language and/or the SWMU
definition in order to use such an
approach.

D. Using Non-RCRA Authorities for
Corrective Action

EPA recognizes that there are many
authorities which could be used to
impose or oversee corrective action at
any given facility. Typically, these
authorities include RCRA orders and
permits, state cleanup orders, and
voluntary and independent actions. In
some cases, CERCLA authorities are also
available. The Agency is concerned that,
to date, it has not taken full advantage
of the work of other programs in the
RCRA corrective action program. In
principle, EPA believes that when a
facility is being adequately addressed it
should not matter what authority is
used or what Agency is overseeing the
cleanups. In support of this principle,
the Agency requests general comment
on the use of non-RCRA authorities to
satisfy corrective action requirements.
Commenters should address the scope
and stringency of non-RCRA authorities
as compared to corrective action
requirements and the ability of non-
RCRA authorities to adequately involve
the public and affected communities.
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The Agency is also specifically
interested in comments which address:

1. State Cleanup Programs
Over half the states have independent

Superfund-like authorities and cleanup
programs; typically, these authorities
and cleanup programs are modeled after
the Federal Superfund program. In
many cases, EPA believes these
independent state authorities are
substantively equivalent in scope and
effect to the RCRA corrective action
program.

The use of state cleanup programs can
offer a number of advantages to state
and regional personnel as well as to the
regulated, environmental and public
interest communities. EPA believes
these advantages include: providing
states the ability to recover the costs of
their program oversight; expanded
opportunities for public participation;
the ability to recover damages
associated with contamination caused
by previous owners or operators who
would likely not be considered liable
under RCRA sections 3004(u) and
3004(v); and, opportunities for
voluntary or independent cleanups.

Many states are already using their
independent Superfund-like authorities
to address releases of hazardous waste
and hazardous constituents at facilities
subject to corrective action, especially at
facilities operating under interim status.
The Agency is interested in exploring
the relationship between independent
state Superfund-like authorities and the
corrective action program and, if
appropriate, providing some level of
assurance that facility owners/operators
who complete cleanups under
independent state authorities have
satisfied RCRA corrective action
obligations.

EPA requests general comment on the
use of state Superfund-like cleanup
programs to compel or conduct
cleanups at facilities subject to RCRA
corrective action. EPA is especially
interested in comments which address:

(a) Scope. Whether the scope and
effect of state Superfund-like cleanup
programs are substantively equivalent to
the scope and effect of the RCRA
corrective action program.

(b) Advantages/Disadvantages.
Advantages and disadvantages which
might be associated with using a state
Superfund-like cleanup authority, rather
than, or in addition to, an RCRA
corrective action authority, at an
operating hazardous waste management
facility.

(c) Compliance with Federal
Standards. The degree to which
compliance with state Superfund-like
authorities should be assumed to meet

corrective action requirements,
including procedural requirements such
as public participation and permitting.

(d) Coordination with RCRA Permits.
Issues which might be associated with
coordination of state Superfund-like
cleanup orders with RCRA permits and
Federal RCRA corrective action orders.

2. Enhanced Flexibility for States With
EPA-Endorsed CSGWPPs

Current EPA policy is to provide
states greater flexibility for the
management and protection of their
groundwater resources. This policy was
stated formally in a report titled,
‘‘Protecting the Nation’s Ground Water:
EPA’s Ground Water Strategy for the
1990s’’ (Publication 21Z–1020, July
1991). The 1991 report indicated that, to
the extent authorized by EPA statute
and consistent with Agency program
implementation objectives, EPA will
defer to state policies, priorities, and
standards once a state has developed an
adequate groundwater protection
program. EPA provided a definition of
an adequate state groundwater
protection program in a December 1992
guidance titled, ‘‘Final Comprehensive
State Ground Water Protection Program
Guidance’’ (EPA 100–R–93–001). The
focal point of the 1992 guidance was the
creation of Comprehensive State Ground
Water Protection Programs (CSGWPPs).
As discussed in the 1992 guidance,
CSGWPPs are intended to provide a
more efficient, coherent, and
comprehensive approach to protecting
the nation’s groundwater resources.

Developing a CSGWPP is a three-stage
process. First, a state develops a ‘‘core
CSGWPP’’ and submits it to EPA for
review and endorsement. The core
CSGWPP is only required to include one
groundwater protection or remediation
program to demonstrate whether the
state’s CSGWPP approach inconsistent
with EPA guidance. Second, after the
core CSGWPP is endorsed by EPA, joint
state-EPA discussions are held to
develop a ‘‘multi-year planning
agreement.’’ The multi-year planning
agreement will establish methods and a
schedule for incorporating other state
groundwater programs into the
CSGWPP. Third, at the completion of
the multi-year planning process, all
groundwater protection and remediation
programs conducted in the state,
including Federal remediation
programs, are included in a ‘‘fully
integrating CSGWPP.’’

At the time of today’s Notice, EPA has
endorsed five state core CSGWPPs;
endorsement of thirteen more is
anticipated by June 1996. EPA is
committed to taking actions within its
own programs to provide states with

endorsed CSGWPPs greater flexibility in
protecting their groundwater resources.
The Agency has recently affirmed this
commitment in, ‘‘EPA’s Commitments
to Support Comprehensive State Ground
Water Protection Programs’’ EPA, 100/
R–94/002, date. In the RCRA corrective
action program, EPA committed to
considering state groundwater
classification when making groundwater
use assumptions, selecting groundwater
cleanup levels, and setting cleanup
priorities.

EPA is interested in evaluating
additional opportunities to provide
states with endorsed CSGWPPs
enhanced flexibility in implementation
of the RCRA corrective action program.
EPA requests comments and suggestions
on specific areas of flexibility that
should be available in states with
endorsed CSGWPPs. The Agency is also
interested in suggestions and comments
addressing areas where a distinction in
the amount of flexibility afforded to
states with an EPA-endorsed CSGWPPs
would not be appropriate. For example,
should states with EPA-endorsed
CSGWPPs be provided greater flexibility
than states without endorsed CSGWPPs
in specifying groundwater cleanup
levels, points of compliance or
compliance time-frames based on state
determination of current and future
groundwater uses as recorded in an
EPA-endorsed CSGWPP? Similarly,
should states with EPA-endorsed
CSGWPPs be given additional flexibility
to prioritize oversight resources or
facility-specific corrective action
schedules?

3. Voluntary Corrective Action
EPA requests comments on the use of

state voluntary cleanup programs to
accelerate cleanups at facilities subject
to RCRA corrective action and the roles
of EPA and states in such situations.
EPA is specifically interested in
comments which address:

(a) Use of state voluntary cleanup
programs at RCRA corrective action
facilities. Over half the states have
developed voluntary cleanup programs;
these state voluntary cleanup programs
vary significantly in program design, the
degree to which the state offers
guidance and oversight during the
cleanup process and the review, if any,
of the final cleanup. EPA is interested
in comments which address the use of
state voluntary cleanup programs to
accelerate corrective action at RCRA
facilities including the level of Federal
review or endorsement, if any,
necessary for such programs.
Commenters who support Federal
review or endorsement should address
program criteria (e.g., protectiveness,
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public participation) that EPA should
use to evaluate state voluntary cleanup
programs used to satisfy corrective
action obligations.

(b) Incentives for private parties to
accelerate corrective actions. EPA
recognizes that many facility owners/
operators who might be inclined to
accelerate corrective action voluntarily
at their facilities may choose not to
because of concerns that the Agency
might ‘‘second-guess’’ the cleanup
conducted and impose additional
requirements. EPA requests comments
on incentives which can be offered to
encourage facility owners/operators to
voluntarily accelerate corrective action
at their facilities including approaches
which could be used to provide comfort
or assurance to facility owners/operators
who complete corrective action under a
state voluntary program. In addition, the
Agency requests comments on the
degree to which accelerated corrective
action should be based on compliance
with general performance standards or,
alternatively, more detailed guidance
documents or regulations. Commenters
who support the use of guidance should
specify whether guidance should be
developed at the state or Federal level,
and list the existing documents that
they believe would be applicable.

(c) Specific site eligibility for
accelerated corrective action. In some
state voluntary cleanup programs, site
eligibility for voluntary cleanup is
limited to sites which are considered
low risk (e.g., sites where the
contamination is not highly
concentrated or highly toxic). EPA
requests comments on site eligibility for
accelerated corrective action and
whether eligibility should in any way be
limited based on the degree of health or
environmental threat present at any
given facility. The Agency is specifically
interested in comments which address
whether, or to what extent, facilities
already under real-time Agency
oversight should be allowed to switch to
an accelerated action pursuant to a state
voluntary cleanup program.

(d) Public participation. EPA believes
that meaningful opportunities for public
participation are essential to a
successful corrective action program; it
requests comments on the specific
opportunities and procedures for public
participation which should be included
in any voluntary corrective action
program.

(e) Review of accelerated actions. EPA
anticipates that some level of review by
the implementing state agency will be
necessary to ensure that accelerated
corrective actions are of sufficient
quality to fulfill corrective action
requirements. The Agency requests

comments on the level of review by the
implementing state agency, if any,
necessary to ensure the quality of
accelerated corrective actions.
Commenters who believe some level of
review is necessary should address the
timing and substance of the review (e.g.,
audits of facility actions and records,
review of milestone documents), and
the role, if any, of EPA in the review
process.

(f) Third-party oversight. Several
states have established cleanup
programs which rely on a licensed
third-party overseer, rather than
implementing agency staff, to ensure
compliance with cleanup requirements
at certain facilities. One state requires
an independent third-party overseer to
monitor compliance with all phases of
the cleanup process at facilities and
certify to the implementing agency
when cleanup at a facility is complete.
EPA believes such approaches may
reduce the risks associated with
voluntarily accelerated cleanups and
provide necessary relief to state
regulators. While development of a
third-party oversight system is not
currently under consideration at the
Federal level, EPA requests comments
on the use of state third-party oversight
programs for oversight of cleanups at
facilities subject to RCRA corrective
action.

4. Corrective Action at Interim Status
Facilities

In 1990, EPA proposed that corrective
action regulations be included in 40
CFR Part 264 (the permitting standards).
The only changes proposed to 40 CFR
Part 265 (the interim status standards)
were to address the need to coordinate
corrective action and closure activities
at closing interim status units and
facilities. EPA’s longstanding view has
been that the requirements to address
facility-wide corrective action at interim
status facilities are consistent with those
for permitted facilities. For this reason,
the Agency requests comments on
whether the corrective action
regulations should be developed under
40 CFR Part 265 as well as under Part
264. The Agency is especially interested
in comments which address the trigger
for initiation of corrective action
activities at interim status facilities, the
degree to which any corrective action
requirements included in 40 CFR Part
265 would be independent or self-
implementing (see, discussion of
independent or self-implementing
corrective action, below), and the
incorporation of corrective action
activities conducted while facilities are
under interim status into final facility
permits. In addition, EPA requests

comments on further modifying the
interim status requirements to include
provisions for the cleanup of releases to
groundwater from regulated units
equivalent to those at 40 CFR 264.100.

5. Independent or Self-Implementing
Corrective Action

EPA believes that the 1990 corrective
action proposal appropriately
emphasized the need for flexibility and
site-specific decisions; however, the
administrative framework proposed in
1990 relies on intensive oversight by a
regulatory agency. In general, corrective
action facility owners/operators initiate
a cleanup only after being compelled to
do so by a regulatory agency (e.g., in an
order or permit). The regulatory agency
then reviews and approves intermediate
steps, such as work plans and reports,
ultimately selects the remedy, and
ensures that the remedy is implemented
and achieves cleanup objectives. This
command and control approach reduces
risks associated with all phases of
cleanup at a facility; however, it is
resource intensive and may discourage
facility owners/operators from
undertaking voluntary or accelerated
cleanup actions.

Due to limited oversight resources,
many of the lower risk facilities which
are believed to require some form of
corrective action have remained
unaddressed. This issue has raised
concerns about the pace and quantity of
corrective action cleanups. In order to
address these concerns and shift more of
the responsibility for conducting
corrective action activities to the
regulated community, EPA is examining
approaches to independent or self-
implementing corrective action. By
‘‘independent’’ or ‘‘self-implementing’’
the Agency is referring to activities
required by regulation to meet certain
standards of performance within
specified time periods without direct,
real-time, oversight by a regulatory
agency. For example, the RCRA
regulations for hazardous waste
characterization require generators of
solid waste to determine if such wastes
are considered hazardous wastes and, if
hazardous, to manage them
appropriately. Generators notify
overseeing agencies of their waste
determinations and management
(through the biannual reporting and
manifesting systems) and overseeing
agencies periodically audit or inspect
generator compliance. Similarly, EPA
believes some corrective action
activities could be sufficiently
prescribed by regulation and carried out
independently by facility owners/
operators subject to auditing by an
overseeing agency, rather than being
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specified in facility specific order or
permit conditions. For example, facility
owners/operators could be required,
upon identification of a release of
hazardous waste or hazardous
constituents at or from the facility, to
conduct an initial screening
investigation and take appropriate steps
to control the release. In another
example, facility owners/operators
could be required to take whatever steps
are necessary to certify compliance with
EPA’s two environmental indicators for
corrective action. (As discussed in
Section II.E.2 of today’s Notice, the two
environmental indicators for corrective
action are human exposures controlled
and groundwater releases controlled.)

EPA believes that applying the
concept of self-implementation to a
cleanup scenario raises many issues. For
example, the complexity and site-
specific nature of corrective action,
coupled with the fact that it requires the
exercise of professional judgement (e.g.,
hydrogeologic, engineering) throughout
the process, may make self-
implementation problematic. These
same factors may make compliance
monitoring and enforcement difficult.
The Agency’s experience with the self-
implementing groundwater monitoring
requirements in the interim status
standards (i.e., Part 265, Subpart F) is
indicative of the difficulties that may be
associated with ensuring full
compliance with self-implementing
standards. The Agency is interested in
general comment on the concept of
independent or self-implementing
corrective action; it is specifically
interested in comments which address:

(a) Scope. EPA requests that
commenters specifically identify the
elements of the corrective action process
which they believe are amenable to self-
implementation.

(b) Public participation. Meaningful
public participation is essential to the
corrective action process. EPA requests
that commenters address incorporation
of public participation opportunities
and activities in self-implemented
corrective action.

(c) Detailed guidance. An argument
can be made that, without detailed
guidance for self-implemented
activities, quality will vary across
actions. EPA requests that commenters
address the degree to which self-
implementation should rely on detailed
guidance and whether the Agency
should issue new guidance for self-
implemented corrective action or if EPA
can rely on guidance already available
at the state and Federal level.
Commenters suggesting that EPA rely on
existing guidance should indicate the
guidance documents they believe would

be applicable. The Agency is also
interested in comments which address
approaches to ensure that facility
owners/operators have access to and use
current and appropriate guidance
documents.

(d) Record keeping and reporting.
Facility owners/operators might be
required to submit information
certifying and documenting their
compliance with self-implementing
requirements. Information and
documentation which EPA could use to
assess the quality of self-implemented
actions might also be necessary. EPA
requests that commenters address
whether or not Record keeping and
reporting requirements should be part of
self-implementing corrective action.
Commenters who support Record
keeping and reporting requirements
should address the specific
requirements they believe are necessary.

(e) Compliance Monitoring and
Enforcement. Compliance with self-
implementing requirements might be
monitored through regular inspections
or periodic auditing. EPA requests
comments on the ability of state or
Federal overseeing agencies to
adequately monitor and enforce self-
implementing requirements. EPA
requests that commenters specifically
address its ability to accurately assess
the quality of self-implemented
corrective actions without ongoing
Agency oversight.

(f) Risks. Any reduction in real-time
agency oversight increases the risks that
individual facility owners/operators
might attempt to avoid or obscure
legitimate corrective action obligations.
EPA requests comments on the potential
risks associated with self-
implementation of certain corrective
action provisions and suggestions of
actions that the Agency could take to
eliminate or mitigate such risks.

6. Consistency with the CERCLA
Program

As discussed in Section III.B.1 of
today’s Notice many facilities subject to
corrective action are also subject to
cleanup under the Federal CERCLA
program. At some of these facilities,
RCRA corrective actions are proceeding
concurrently with CERCLA cleanups
(e.g., the RCRA corrective action is
addressing SWMUs while the CERCLA
cleanup is focusing on other releases).
At other facilities, cleanup is being
addressed by one authority but final
action under the other authority is being
deferred (e.g., a site undergoing RCRA
corrective action but still on the NPL).
In general, EPA believes coordination of
cleanup activities at facilities with
overlapping RCRA and CERCLA

liability is appropriate; however, the
Agency continues to hear concerns over
duplication of procedural and
substantive cleanup requirements,
including oversight. Recently, EPA
established a multi-agency and state
workgroup to examine issues associated
with overlapping cleanup obligations.
Through the ‘‘Lead Regulator
Workgroup’’ the Agency hopes to
identify specific strategies for
expediting cleanups though reducing or
eliminating the transaction costs that
may be associated with overlapping
cleanup obligations. The Agency
requests comments on the issue of
coordination of overlapping RCRA and
CERCLA cleanup requirements and
suggestions for improvement to the
Agency’s current policy and regulatory
approaches to coordination. For
example, would using of the same terms
for remedial activities, such as
investigations or remedy selection,
improve coordination at sites with
overlapping RCRA corrective action and
CERCLA cleanup obligations? Similarly,
should the remedy selection criteria
between the two programs be explicitly
conformed?

While EPA’s focus is on coordination
between the RCRA and CERCLA
programs, it also requests comments on
coordination of overlapping state and
Federal cleanup obligations.

7. ASTM RBCA Standard
EPA expects the number of identified

releases from underground storage tanks
(USTs) to increase to more than 400,000
as the 1998 deadline for upgrading,
replacing, or closing UST systems
approaches. To meet the challenge of
addressing these releases in a timely
manner, EPA is working with states to
streamline their administrative
processes and to encourage the use of
expedited site assessment and
alternative cleanup technologies. The
Agency is also encouraging state and
local agencies to incorporate risk-based
decision-making into their corrective
action programs.

Risk based decision-making is a
process UST implementing agencies can
use to: focus site assessment data
gathering; conduct initial response
actions; categorize or classify sites;
determine what, if any, further action is
necessary to remediate a site; help
establish cleanup goals; and decide on
the level of oversight provided to
cleanups conducted by UST owners and
operators. To provide support for the
use of risk-based decision-making,
EPA’s Office of Underground Storage
Tanks, within the Office of Solid Waste
and Emergency Response (OSWER),
issued Directive 9610.17: Use of Risk-
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Based Decision-Making in UST
Corrective Action Programs. The
American Society for Testing and
Materials (ASTM) has also developed
guidance addressing risk-based
decision-making in its recently issued
standard ASTM E1739–95, Risk Based
Corrective Action Applied at Petroleum
Release Sites (referred to as RBCA). The
ASTM standard is one example of how
risk-based decision-making can be
incorporated into state UST corrective
action programs. EPA believes the
ASTM standard may be a good starting
point for the development of a risk-
based process tailored to applicable
state and local laws and regulatory
practices. In addition, state UST RBCA
processes may often be applicable to
petroleum releases from sources other
than leaking USTs.

EPA requests general comment on the
use of the ASTM RBCA approach in the
corrective action program; it is
especially interested in comments
which address: the appropriateness of
using RBCA-like programs to address
releases from sources other than leaking
underground storage tanks (e.g.,
petroleum spills and contamination at
refineries); whether the ASTM RBCA
approach is acceptable for releases of
chemicals other than petroleum
products; and, whether there have been,
or could be, conflicts between the result
of a cleanup conducted using the ASTM
RBCA approach and cleanups
conducted using the RCRA corrective
action or CERCLA approaches.

8. Definition of Facility for Corrective
Action

As discussed in Section III.B.3.a of
today’s Notice, EPA’s definition of
facility for purposes of corrective action
has been problematic in some
situations. In certain circumstances, the
concept of contiguity can bring large
tracts of land not involved with
hazardous waste management under
corrective action authorities. In many
cases, these large tracts of land are being
(or could be) addressed using another
cleanup authority (e.g., CERCLA or state
cleanup programs); in other cases, they
may not be a high priority for cleanup.
For example, EPA indicated in the 1990
proposal that, if five acres of a one
hundred-acre parcel of land were leased
to a company that engaged in hazardous
waste management, the facility for
purposes of corrective action could be
the entire 100-acre parcel. EPA also
stated that if (in the same example) the
lessee/operator also owned 20 acres of
land adjacent to the 100-acre parcel (but
not necessarily adjacent to the five acres
used for hazardous waste management),
the facility might include that 20 acres

as well. (See, 55 FR 30808, July 27,
1990.) In practice, EPA has found that
imposing this interpretation of
contiguity on situations such industrial
parks, port districts, and large areas of
Federally owned land (e.g., national
forests) can, in some cases, force the
Agency to address sites which are not
engaged in hazardous waste
management and which may not be a
high priority for cleanup using limited
corrective action resources. Another
concern has been that it may be seen as
inequitable to require the operator of a
small facility to be responsible for the
cleanup of a much larger parcel that he
or she does not own. Accordingly, EPA
is requesting comment on whether
corrective action requirements should
apply more narrowly (e.g., only to the
portion of the facility under the control
of the operator engaged in hazardous
waste management). EPA requests that
commenters endorsing a narrow
definition of facility address the concern
that it would encourage facility owners/
operators to narrowly define their
facilities in an effort to avoid legitimate
corrective action obligations and also
address other potential consequences
and concerns, if any, of a facility
definition which is too narrow.

E. Balance Between Site-specific
Flexibility and National Consistency

To account for the variety of
circumstances at corrective action
facilities, EPA has emphasized a
flexible, facility-specific approach to
cleanup; however, using a facility-
specific approach can raise issues
associated with national consistency
and minimum national standards. The
Agency requests general comment on
the appropriate balance between
national consistency and site-specific
decision-making in the corrective action
program. The Agency is specifically
interested in comments which address:

1. Land Use
EPA has been criticized for too often

assuming that the future uses of
facilities undergoing cleanups will be
residential. Residential use is
considered unrestricted land use and
carries the greatest potential for
exposures and the most conservative
exposure assessments. As discussed in
Section III.C.5.j of today’s Notice, the
Agency believes that the 1990 proposal
adequately provides for reasonable
consideration of future land use during
development of remedial goals at
corrective action facilities; however, it
recognizes that the uncertainties
surrounding land use assumptions may
cause many program implementors and
facility owners/operators to choose a

conservative approach to future land
use issues. Today the Agency invites
comment on the general issues
associated with consideration of future
land use in the corrective action
context. EPA is specifically interested in
comments which address:

(a) Effect. EPA is interested in
comments on the effect of a non-
residential land use determination on a
facility owner/operator’s corrective
action obligations and the need (if any)
for additional regulations to address
incorporation of land use determination
in the corrective action process. For
example, how, if at all, should non-
residential land use determinations
affect the scope of facility
investigations? Should land use
determinations be explicitly required as
part of remedy selection?

(b) Institutional controls. When final
remedies rely on non-residential
exposure assumptions, steps must be
taken to ensure the non-residential
exposure assumptions remain valid and
to trigger additional cleanups should
exposures change. EPA is interested in
comments which address the role of the
government, if any, in ensuring the
continued application of exposure
assumptions and in imposing additional
cleanups as necessary. In addition to the
role of government, commenters should
list other factors, incentives or
institutions they believe will play a role
in this process. The Agency is
particularly interested in comment on
the adequacy of institutional controls
(e.g., deed notices, easements, or local
land use controls) to ensure that
changes in land use trigger additional
cleanups as appropriate, the advantages
or disadvantages associated with such
controls as opposed to direct
governmental oversight.

(c) Additional cleanup necessitated by
changing land use. EPA requests that
commenters specifically address
completion of any additional increment
of cleanup necessitated by changing
land use. The Agency is also interested
in comments which address the
continuing obligation, if any, of the
facility owner/operator to ensure that
(should land use change) additional
cleanups will be effected, the obligation
(if any) on the person who changes the
land use at the facility, the legal
mechanisms that might be used to
impose these obligations, the role of the
Agency and/or facility owner/operator
in monitoring land use changes and the
necessity, if any, for the facility owner/
operator or others to provide financial
assurance in case an additional cleanup
should become necessary.

(d) Periodic review of remedies. The
Superfund program periodically reviews
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remedies to ensure their continued
effectiveness. EPA requests commenters
address the need for and potential
benefits or problems associated with
periodic review of RCRA corrective
action remedies. Commenters who
believe periodic review of remedies is
desirable should address the frequency
and content of such reviews.

2. Points of Compliance
The location at which media cleanup

levels must be attained (point of
compliance or POC) has significant
implications for the scope, magnitude
and cost of corrective actions.
Comments regarding the POC for
corrective actions were received in
response to the 1990 proposal; this issue
has remained controversial and EPA
believes it is appropriate to provide
another opportunity for public review
and comment at this time. The Agency
requests general comment on its
implementation of the point of
compliance concept in the corrective
action program and other POC issues.
EPA is especially interested in
comments which address:

(a) Alternatives to the throughout-the-
plume/unit boundary POC. EPA
requests suggestions on alternative
POCs, especially groundwater POCs.
Commenters should address the factors,
scenarios, and decision-making criteria
that should be considered in justifying
alternatives to a throughout-the-plume/
unit boundary POC (e.g., a facility
boundary POC). In supplying input on
alternative POCs for groundwater,
commenters should consider the
Agency’s expectations for groundwater
cleanups, (1) returning groundwater to
its maximum beneficial uses wherever
practicable; (2) preventing or
minimizing further migration,
preventing exposure to the
contaminated groundwater and
evaluating further risk-reduction; and,
(3) controlling or eliminating surface
and subsurface sources of groundwater
contamination. Commenters who
believe that changes to EPA’s
expectations for groundwater are
necessary to support appropriate POCs
are also invited to comment on EPA’s
groundwater expectations in general.

(b) Points of compliance for
stabilization. EPA requests comments
on whether it should develop a
stabilization point of compliance or to
support the Stabilization Initiative. As
discussed in Section II.E.1 of today’s
Notice, the Stabilization Initiative is
EPA’s primary corrective action
implementation strategy. Stabilization
actions for groundwater often involve
source control and hydraulic
containment. A stabilization point of

compliance could be used to help define
the location at which a performance
measure of groundwater plume
containment would be measured.

(c) Point of compliance for surface
water. Typically, the point of
compliance for releases to surface water
is at the point where the release enters
the surface water. EPA requests
comments regarding factors that should
be considered in selecting the
appropriate standards that must be
achieved at the point where the release
enters surface water. For example, is it
appropriate to consider the mixing that
occurs within the receiving surface
water when establishing points of
compliance for surface water
discharges? Mixing zones are often
considered when evaluating the
acceptability of waste water discharges
regulated by the National Pollution
Discharge Elimination System (NPDES).

EPA also requests comments on the
differences between evaluating the
actual and potential impact from point
source ‘‘pipeline’’ NPDES discharge and
a more widespread discharge of
groundwater entering as base-flow into
the surface water body. Of particular
interest associated with groundwater
discharge to surface water is the
potential for, and impacts from
accumulation of contaminants in
sediments. Also, the Agency is
interested in feedback regarding the
degree to which monitoring would be
capable of assessing impacts of both the
short- and long-term discharge of
groundwater to surface and the
associated standard of protection being
afforded. The Agency is interested in
examples where a discharge to surface
water of certain loadings of
contaminated groundwater was
determined to be harmful or not harmful
to human or ecologic receptors.

3. Standardized Lists of Action Levels
and Media Cleanup Levels

The attempt to balance flexibility with
the need for national consistency can be
particularly contentious in the area of
media-specific action and cleanup
levels. Some stakeholders argue that
lists of clearly defined action and
cleanup levels will reduce transaction
costs, increase the pace of cleanups and
encourage voluntary actions; many
program implementors and facility
owners/operators currently use lists of
standardized action or cleanup levels
when implementing corrective action
requirements (e.g., some states have lists
of standardized media-specific cleanup
levels). Other stakeholders argue that
standardized lists of action or cleanup
levels are too often developed based on
conservative residential exposure

scenarios, can be too easily misapplied,
and often result in overly stringent
cleanup actions. As an alternative to
lists of standardized action and cleanup
levels, some Agencies have developed
standardized approaches (i.e., formulas)
that allow for consideration of site-
specific conditions. EPA has recently
taken this approach in developing the
Superfund Soil Screening Guidance
(see, Section II.F.6.b of today’s Notice).

EPA invites general comments and
suggestions pertaining to the
development, distribution and use of
media-specific action and cleanup
levels. The Agency is specifically
interested in comments which address
the advantages, disadvantages and
preferences regarding standardized
approaches verses publishing lists of
standardized levels (note, lists of
standardized levels would be developed
using standardized approaches, the
difference is in consideration of site-
specific factors, such as depth to
groundwater). Since many states have
already developed standardized
approaches or lists of action and
cleanup levels, EPA requests
commenters also address the role of
EPA in developing, distributing, and
periodically updating national
approaches or lists and the relationship
of any standardized approaches or lists
developed at the national level to
existing state programs.

4. Area Wide Contamination Issues
In some cases corrective action

facilities are located in areas of widely
dispersed contamination. For example,
some corrective action facilities may be
located in tidal areas which were
reclaimed by placement of fill materials
now considered contaminated. In other
cases, an RCRA corrective action facility
may be impacted by releases from off-
site source areas not subject to RCRA
corrective action (e.g., sources at an
adjacent facility not seeking an RCRA
permit). In some of these circumstances,
cleanup of the corrective action facility
to risk based media cleanup levels,
while desirable in the long term, might
not make sense in the short term
because contamination from off-site or
otherwise unrelated sources would
quickly re-contaminate the facility. EPA
requests comments on application of
corrective action requirements in areas
of widely dispersed contamination and
when the RCRA facility is otherwise
impacted by releases from off-site
sources. EPA requests that commenters
specifically address the obligation, if
any, a facility owner/operator should
have to address the area-wide
contamination to the extent it is present
at his or her facility. If commenters
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believe facility owners/operators should
not be required to address area-wide
contamination, the Agency requests
comments on the continuing obligation
under RCRA, if any, such facility
owners/operators should have for an
eventual cleanup to risk based levels.

5. Ecological Risk
As described in Section III.C.5.g of

today’s Notice, EPA’s mandate is to
protect both human health and the
environment; therefore, assessing risks
to ecologic receptors may be warranted
in the context of implementing RCRA
corrective action at many sites. The
Agency recognizes, however, that
assessing impact to ecologic receptors
from environmental contamination is a
rapidly evolving field of study.
Therefore, the Agency is interested in
receiving comments and data pertaining
to: state-of-the-art approaches and tools
for conducting ecologic-risk assessment,
including initial screening as well as
detailed assessments; availability of
identification of useful guidance;
availability of standardized eco-based
action levels and cleanup levels, or
standardized approaches for developing
site-specific levels; site-specific
examples of impacts to ecologic
receptors from RCRA corrective action
sites, and examples of successful
remedial actions implemented to
address these impacts; limitations
associated with assessing ecologic risks,
and taking remedial actions to protect
ecologic receptors in general; specific
needs for additional guidance and
research; and suggestions regarding the
scope of specific corrective action
regulations dealing with assessment and
protection of ecologic receptors.

6. Risk Assessment Methods
EPA has been criticized for relying on

uniform, ‘‘one size fits all’’ risk
assessment methods, particularly in the
context of its remedial action programs.
According to critics, often, the default
assumptions or models incorporated
into Agency risk assessment guidance
documents do not adequately reflect
site-specific conditions. The use of
empirical data collected from a site, or
methods developed expressly for
application at specific sites or types of
sites, could result in more valid and
reliable characterizations of risks to
human health and the environment. On
the other hand, not every site would
benefit from a comprehensive site-
specific evaluation. EPA thus needs to
strike a balance between the ease of
uniform risk assessment methods and
the improved targeting and effectiveness
associated with accounting for site-
specific conditions.

EPA is interested in the effect of
provisions which would encourage the
expanded consideration of site-specific
conditions and other innovative risk
assessment methods where such
provisions would enhance program
effectiveness or efficiency. For example,
how could the Agency provide for the
use of site-specific or innovative
approaches to risk assessment while
still enabling EPA or state agencies to
maintain adequate oversight? Are there
mechanisms available for risk
assessment to be independently
validated as reasonable
characterizations of site risk, thereby
reducing the demands for technical
oversight and the time required to
approve site-specific decisions. What
incentives (if any) should EPA provide
to encourage these efforts? What
provisions or procedures, either in the
1990 proposal or in existing regulations,
inhibit the effective use of site-specific
risk assessments?

Significant improvements in risk
assessment methodology have occurred
since the 1990 proposal. EPA is
interested in capturing these benefits in
the corrective action program. The
Agency thus seeks comments
concerning how RCRA corrective action
regulations might be constructed so as
to maximize the extent to which these
improvements are reflected in site
evaluations, as well as the development
and selection of remedial alternatives.
Further, EPA is interested in comments
addressing actions the Agency could
take to act as a positive force for change
in the evolutionary improvement of risk
assessment methods.

F. Public Participation and
Environmental Justice

EPA intends for the final corrective
action regulations to be consistent with
the Agency’s efforts to improve
permitting and public participation
while providing sufficient flexibility to
meet site-specific goals. The Agency
believes that facility owners/operators,
state environmental agencies, tribes, and
private citizens are often in the best
positions to determine what modes of
communication and participation will
work best in their communities. EPA
believes the final rule should provide
the flexibility necessary to find the best
local solutions.

EPA requests general comment on the
role of public participation in the
corrective action program and on
opportunities to improve public
participation, especially the
participation of any communities which
have not been effectively involved in
the corrective action process to date.

The Agency is particularly interested in
comments which address:

(a) Public participation tools.
Currently, most public participation
opportunities center around use of
public notices (usually in a local
newspaper) and public meetings. EPA
requests that commenters address the
use of additional public participation
tools (such as public participation
plans, community advisory panels, fact
sheets, workshops, on-line
communications, and informal
meetings) which might be more effective
in reaching communities.

(b) Public participation responsibility.
EPA believes there may be situations
where the corrective action process
would benefit if the facility initiated the
permit modifications under 40 CFR
270.42, rather than the Agency initiating
permit modifications under 40 CFR
270.41. For instance, if a facility owner/
operator must undertake an interim
action, it may be more appropriate for
the facility to request a permit
modification. EPA anticipates that
allowing this flexibility would improve
interaction between the public and the
facility and allow owners/operators to
streamline the process by combining
modifications, where appropriate. We
request comment on this approach and
the use of owner/operator initiated
permit modifications to provide public
participation opportunities.

(c) Tailoring public participation to
the level of interest. EPA encourages
facility owners/operators and regulatory
agencies to choose a level of public
participation that is commensurate with
the level of public interest. The Agency
is aware of innovative approaches to
public participation where the level of
public participation opportunities
increase dramatically if a certain
number of citizens from the affected
community request increase public
participation. The Agency realizes that
every corrective action process is
different and may involve overlapping
and varied activities. EPA requests
comments on public participation tools
which could be used to tailor public
participation opportunities to the level
of interest in the affected community
and to the significance of any given
corrective action activity. The Agency
requests that commenters who support
tailoring public participation
requirements to the level of interest at
any given facility also address the
degree to which the Agency or the
facility owner/operator should take
steps to inform the public of the onset
of corrective actions to initiate public
interest.
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G. When Permits Can Be Terminated
The 1990 proposal contained a

provision requiring owners and
operators to obtain RCRA permits for
the entire ‘‘period necessary to comply
with the requirements of Subpart S’’
(proposed 40 CFR 270.1(c)). As
discussed in the preamble to the 1990
proposal (see, 55 FR at 30846) this was
intended to apply even where the
hazardous waste management activities
that originally triggered the need to
obtain a permit were no longer
continuing. The aim of this provision
was to ensure that corrective action was
carried to its conclusion. Furthermore,
EPA believed that if corrective action
obligations ceased when the need for
the permit otherwise ended, an artificial
incentive would be created to terminate
viable facilities (e.g., facility owners/
operators would choose to curtail
management of hazardous waste—and
the need for an RCRA permit—in to
avoid completing corrective actions).

When the CAMU rule was
promulgated, EPA reiterated its view
that facilities undergoing corrective
action must continue to renew their
permits, even if the original regulated
hazardous waste activity has ceased,
until the corrective action has been
completed. See 58 FR at 8676–77. EPA
clarified that this obligation arises under
existing statutes and regulations, even
pending final promulgation of the
additional language proposed in 1990.
EPA indicated at that time that it would
determine whether further regulatory
clarification of this issue was necessary.

At this time, EPA is inviting comment
on whether, as a policy matter, extended
permitting is the best approach to
ensuring that corrective action is carried
out over the long term, or whether other
alternatives should be considered. For
example, one approach might be to
terminate the permit when active hazard
waste management ceased, but to
continue the cleanup obligation through
some other vehicle, possibly an
enforcement order. Any alternatives
proposed should address such matters
as the reliability of the approach over
the very long term, the level of
administrative oversight required, the
legal basis in RCRA for imposing the
requirement if a permit is not issued
and whether the RCRA statute would
allow terminating a permit before the
corrective action was complete.
Commenters proposing alternatives are
particularly encouraged to address
options for the situation where
engineering or institutional controls
must be managed indefinitely into the
future and whether permits can or
should be terminated when the final

remedy involves some form of
engineering or institutional controls.
Commenters who support permit
termination when final remedies
involve engineering or institutional
controls are encouraged to address what
other mechanisms, if any, should be
used to ensure continued reliability of
the engineering or institutional control
and the role of EPA, if any, in imposing,
maintaining and enforcing such
mechanisms.

H. Effect of Property Transfer on
Corrective Action Requirements

The transfer of part of a facility
subject to corrective action creates
questions regarding which corrective
action obligations continue at the
transferred parcel and which party has
the corrective action responsibility. The
1990 proposal discussed this issue, and
EPA is still interested in general
comments in this area. The 1990
proposal identified two options:
requiring the permittee to complete
corrective action even on parcels sold to
others, and requiring the purchaser of
the parcel to complete the corrective
action. EPA continues to be interested
in comments on these two options.

A related issue is the point in time at
which the extent of the facility is
defined. For example, if a parcel were
transferred after a permit application
had been submitted, but before a permit
or corrective action order was issued,
the implications might be different from
if the transfer occurred after the permit
was issued. The 1990 proposal also
suggested that it might make a
difference whether the transfer occurred
before implementation of the remedy.
Since RCRA corrective action
requirements apply to the current owner
and operator of an RCRA facility and do
not routinely extend to past facility
owners/operators, EPA believes there
may be some incentive for facility
owners/operators to sell portions of
their facilities before corrective action
requirements can be imposed. EPA is
aware of situations where a facility
owner/operator has sold entire facilities,
excluding only the closed RCRA
regulated units, in what seems to be an
effort to avoid application of RCRA
corrective action requirements. While
EPA has numerous authorities that
could be used to address cleanup
requirements even after portions of the
facility had been sold, EPA believes
application of these other authorities,
rather than RCRA corrective action
authorities, could increase transaction
costs and delay cleanups.

I. Financial Assurance for Corrective
Action

Currently, Financial Assurance for
Corrective Action or FACA is required
under 40 CFR 264.101. More detailed
requirements for financial assurance for
corrective action were proposed on
October 24, 1986 (51 FR 37854) and in
the 1990 proposal. EPA requests general
comment on the need for detailed
corrective action financial assurance
regulations and the utility of the 1986
and 1990 proposals as guidance in this
area. Commenters should address
whether regulations or guidance would
better promote the goals of the
corrective action program and financial
assurance for corrective action, and
whether the flexibility inherent in the
FACA proposals has been useful or
detrimental. In addition, EPA is
interested in comments which address:

(a) Timing of financial assurance.
EPA requests commenters address both
the stages in the corrective action
process where FACA requirements have
proven most useful (e.g., should
financial assurance be required before a
remedy is selected, perhaps to ensure
completion of facility investigations)
and the stages, if any, where FACA
requirements have been of limited
utility. In its previous notices, EPA has
said that financial assurance should be
required at the time of remedy selection.
Is this still an appropriate policy? EPA
is especially interested in comments
that address whether financial
assurance has been an impediment to
corrective actions due to the investment
entailed. In addition, the Agency
requests comments on how the amount
of financial assurance required should
be determined. For example, should
financial assurance be required for
operation and maintenance costs in
perpetuity or should it be required for
a standardized length of time (e.g., five,
ten or twenty years)? Should the
financial assurance timing be adjusted
to address interim measures and
support the stabilization initiative?
Because cost estimations at certain
stages in the process can be inaccurate,
should financial assurance requirements
cover shorter time frames, such as two
years? Should EPA be concerned with
financial assurance for short term
investigation and construction costs, or
should we focus on assuring long term
operations and maintenance expenses?

(b) Design of a FACA rule.
Commenters who believe that EPA
should promulgate detailed regulations
on financial assurance for corrective
action should address the design of such
rules. Alternatively, are the current
general rules sufficient or more
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appropriate? Are there algorithms or
decision guidelines which have proven
successful in ensuring adequate
financial assurance; should EPA adopt
these guidelines as guidance or in
regulation for corrective action financial
assurance? How should financial
capability enter into decisions on
stabilization or corrective measures?
How well is the current financial
assurance for corrective action program
working? EPA is interested in
alternative approaches to ensuring the
completion of corrective actions. For
example, are there particular state rules
which have proven effective in dealing
with both financially sound and
financially weak firms? Are there other
clean up programs which address
financial assurance more effectively
than the current corrective action
program? Should evidence of corporate
commitments to cleanups such as
continuing construction and progress
affect financial assurance requirements?
If so, how?

(d) Cost estimates. EPA requests that
commenters address the accuracy and
timing of FACA cost estimates. EPA is
interested in comments which address
the causes for differences among FACA
estimates at various stages in the
corrective action process, differences
between estimates and actual figures,
particular stages of the corrective action
process which are more prone to cost
errors than others, the time period over
which cost estimates are most accurate,
and the relationship between costs
reported to permitting authorities and
costs reported in financial reports. Some
permittees have suggested that cost
estimates cover only a period of two to
three years with annual updates. Would
this be adequate and appropriate?

(e) Discounting. EPA requests that
commenters address the use of
discounting in the FACA process. For
example, would discounting produce
better estimates of corrective action
costs or change corrective action

decisions? If commenters believe
discounting is appropriate, the Agency
requests that comments address the
effect of discounting on FACA
instruments, appropriate discount
factors and time frames and, if
discounting is used, the bases for
requiring or not requiring FACA for the
whole process.

(f) Use of the 1986 Proposal As
Guidance. EPA requests that
commenters provide information on
when the 1986 proposal has been useful
as guidance. Have the mechanisms in
the proposal provided for clean ups or
clean up activities which would not
have occurred without them? Have the
mechanisms or requirements diverted
resources from actual clean up
activities? Are the proposal mechanisms
unnecessary, insufficient, or outdated?

J. State Authorization
EPA requests comments on general

issues associated with state
authorization for corrective action and
the relative roles of state and Federal
agencies in authorized states. EPA is
particularly interested in comments
which address:

(a) Rate and pace of authorization.
EPA intends for states to be the primary
implementors of the RCRA program.
Although 49 states and territories are
authorized to implement the RCRA
program, many of these states are also
authorized for significant amendments
to the RCRA program, including 29
states which are authorized for
corrective action. EPA requests
comments on incentives (and
disincentives) to corrective action
authorization and suggestions for
improving the efficiency of
authorization processes.

(b) Role of EPA in authorized states.
As more states become authorized,
EPA’s role is changing. For example, in
many states EPA is doing much less
direct program implementation. EPA is
interested in defining its role in

authorized states and in developing
oversight models which use state and
Federal resources most efficiently (e.g.,
focus on results, rather than process).

(c) Effect of promulgation of corrective
action rules on authorized state
programs. Final corrective action
regulations will be promulgated
pursuant to HSWA. Ordinarily, more
stringent HSWA rules are immediately
effective in authorized states (RCRA
Section 3006(g)(1). However, EPA is
concerned about potential disruptions
to ongoing cleanup being conducted
pursuant to authorized state corrective
action programs and does not want
authorized state corrective action
programs to revert back to EPA.
Therefore, in 1990, EPA proposed that
any revisions to final Subpart S
corrective action regulations would not
become effective in states authorized for
Subpart S until those states had adopted
the new rules. Currently 29 states are
authorized for the existing corrective
action regulations, EPA believes the
same logic that led it to propose that
revisions to the corrective action
regulations proposed in 1990 would not
become effective in authorized states
until states adopted them could
arguably be applied to the current
situation; therefore, EPA requests
comments on whether final corrective
action regulations should not be
effective in states authorized for the
existing corrective action program until
those states adopt the final rules. EPA
also requests comments on approaches
to authorization which will minimize
disruption of existing state corrective
action programs upon promulgation of
new Federal corrective action
requirements.

Dated: April 12, 1996.
Carol M. Browner,
Administrator.
[FR Doc. 96–9707 Filed 4–30–96; 8:45 am]
BILLING CODE 6560–50–P
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Table 1:  Interim Corrective Action Quick Reference Table  

Result  Description Workshop
Module(s)

Ref.
Notes

General Performance
Standard for Interim
Measures

Control, Minimize, or eliminate releases(s)
that pose actual or potential threats to
human health and the environment; and,
to the extent practicable, should be
consistent with final remedies 

Environmental
Indicators

1

Environmental
Indicators

Current Human Exposures Under
Control, and Migration of Contaminated
Groundwater Under Control

CSM,
Environmental
Indicators 

2

Stabilization As situations warrant, control or abate
threats to human health and/or the
environment from releases at RCRA
facilities, and/or to prevent or minimize
the further spread of contamination

CSM,
Environmental
Indicators

3

Supporting Topics  Description Workshop
Module(s)

Ref.
Notes

Action or Screening
Levels 

Represent contaminant- and media-
specific concentrations above which
further action (e.g. additional
characterization, risk assessment, and or
remedial action) is generally warranted

CSM, Risk and
Uncertainty, EI

4

Public Participation
prior to and in support
of interim measures

Should occur at the initiation of
Corrective Action, and for the selection
of “significant” interim measures 

CSM, Risk and
Uncertainty, 
Communication

5

Institutional Controls See Corrective Action Results 
Table 2

CSM,
Environmental
Indicators

See
Table  2
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Reference Notes for Table 1: Interim Corrective Action 

1. Interim Measures
One of EPA's primary goals for the corrective action program is to expedite risk reduction
through implementation of interim measures to control or minimize ongoing threats to human
health or the environment.  In many state and Federal remedial programs, interim measures are
used to address risks to human health or the environment in advance of final remedy selection. 
EPA believes that the concept of interim measures is especially appropriate at facilities subject to
RCRA corrective action, since they are generally operating industrial facilities, where a final
facility cleanup might not be completed for many years.  

Recommended Interim Measure Performance Standard
 (1) control, minimize, or eliminate releases(s) or potential release(s) that pose actual or potential
threats to human health and the environment and, (2) to the extent practicable, be consistent with
remedies that meet the remedy performance standard.

EPA believes that the recommended performance standard for interim measures to “control,
minimize or eliminate” covers the broad range of actions that might be needed at a site-specific
level in the short term to address risk to human health and the environment during interim
measures.  The Agency continues to believe, as discussed in the 1990 proposal, that interim
measures should, to the extent practicable, be consistent with final remedies.  In choosing interim
measures, program implementors should be aware of the primary elements of what would be
acceptable as a final remedy for the site, including preference for treatment of principal threats,
and consider this when they implement interim measures.  Since the corrective action program
was initiated, a variety of types of interim measures have been implemented.  In most cases,
these measures, such as source removal, supply of alternate water supplies, plume containment or
access controls, are consistent with any final remedy and are an effective use of remedial
resources.

In a minority of cases, interim measures are not entirely consistent with the site-specific
approaches chosen to meet the goals of the final remedy.  A common example is a temporary
cap to address direct exposure that later has to be removed as part of a final remedy.  However,
in such cases, in view of a final remedy that would not be implemented quickly, interim actions
would be undertaken in the near term to reduce risk or to prevent further migration of
contamination. 

In some circumstances, an interim measure or measures may become the final remedy.  For
example, an interim measure that involves removal of only highly contaminated soils (“hot spots”),
might, after more comprehensive site investigation, be sufficient for a final remedy.  Of course,
for an interim measure to be approved as a final remedy it would have to meet the remedy
performance standard, including the opportunity for public input.

2. Environmental Indicators
General Definition of Environmental Indicators
Environmental Indicators (EIs) are measures being used by the RCRA Corrective Action
program to go beyond programmatic activity measures (e.g., reports received and approved) to
track improvement  in the quality of the environment.  The two EIs developed to-date are
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designed  to indicate the quality of the environment in relation to current human exposures to
contamination and the migration of contaminated groundwater.

"Current Human Exposures Under Control" EI:
A positive "Current Human Exposures Under Control" EI determination  ("YE" status code)
indicates that there are no "unacceptable" human exposures to "contamination" (i.e., contaminants
in concentrations in excess of appropriate risk-based levels) that can be reasonably expected
under current land- and groundwater-use conditions (for all "contamination" subject to RCRA
Corrective Action at or from the identified facility (i.e., site-wide)).

"Migration of Contaminated Groundwater Under Control" EI:
A positive "Migration of Contaminated Groundwater Under Control" EI determination ("YE"
status code) indicates that the migration of "contaminated" groundwater has stabilized, and that
monitoring will be conducted to confirm that contaminated groundwater remains within the
original "area of contaminated groundwater" (for all groundwater "contamination" subject to
RCRA Corrective Action at or from the identified facility (i.e., site-wide)).

3. Stabilization
The Stabilization Initiative started in 1991 as the primary implementation strategy for the RCRA
Corrective Action Program.  Through the Stabilization Initiative, EPA is seeking to achieve an
increased overall level of environmental protection by implementing a greater number of actions
across many facilities rather than implementing final, more comprehensive remedies at a few
facilities.  Stabilization activities can occur at a unit or specific area, in contrast to the site-wide EI
determinations.  

Controlling exposures or the migration of a release may “stabilize” a problem or even an entire
facility, but does not necessarily mean that the facility is completely cleaned up.  Overseeing
regulatory agencies should make it clear to facility owner/operators that while stabilization, as well
as achievement of EIs, are appropriate interim goals, it is not necessarily the final goal for RCRA
Corrective Action.

More detailed explanation and guidance regarding RCRA stabilization is included in the October
21, 1991 Memo titled, “Managing the Corrective Action Program for Environmental Results:  The
RCRA Stabilization Effort,” which is found in the Corrective Action Workshop toolbook.  

4. Action or Screening Levels
EPA recognizes that using action or screening levels continue to be a valuable tool to help focus
resources on contamination at a facility that warrants some further action.  Using action levels
can be particularly helpful to focus interim remedial actions and site characterization, but can also
be useful to focus final remedy evaluation and selection.  When relying on action levels to focus
resources, contamination found in a particular medium below an appropriate action level would
not generally be subject to remediation or further study.  

Action levels are health- or environmental-based concentrations typically derived using chemical-
specific toxicity information and standardized exposure assumptions.  Action levels are often
established at the more protective end of the risk range (e.g., 1x10-6) using conservative exposure
and land use assumptions.  However, action levels based on less conservative exposure
assumptions could be appropriate for certain sites, such as facilities where the land use has been
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designated non-residential.  Such use of non-residential-based action levels may be particularly
helpful to focus interim actions which are often based more on current exposures and land uses. 

EPA recognizes that there are no national lists of action levels; however, numerous lists produced
by EPA regional offices and specific states are available and routinely used.   As stated in the
1996 ANPR, EPA cautions program implementers to ensure that action levels reflect up-to-date
toxicity information and the assumptions used to develop the action levels are reasonably
consistent with the physical conditions and current or reasonably anticipated exposure
assumptions at a given facility.  The latest national EPA guidance dealing with the action level
concept can be found in the Superfund Soil Screening Guidance at
http://www.epa.gov/superfund/resources/soil/index.htm .

5. Public Participation for Interim Measures
EPA’s strong preference continues to be for full, fair and equitable opportunities for public
participation throughout the process of cleaning up corrective action facilities.  EPA expects that
some form of public  involvement will be appropriate when developing and implementing most
interim measures.  Due to the diversity, scale, and time-critical nature of some actions that have
been taken as interim measures, EPA does not specify the types of public participation activities
that would be appropriate during all interim measures, nor does EPA believe  public participation
should be required for all  interim measure decisions.   However, the Agency believes that the
public should be involved during the selection of “significant interim measures,”  The Agency
believes that a tentative “significant” interim measure should be provided to the public for review
and comment and that the opportunity should be provided for a public meeting.  Interim measures
that the Agency would consider to be significant are discussed below.  

In addition to the recommended public involvement for significant interim measures, the Agency
continues to encourage frequent, meaningful public involvement for corrective action activities in
general.  Because of the diversity of potential interim measures, the types of public participation
activities that would be appropriate during interim measures will vary, and in some cases, public
participation may not be necessary.  For example, EPA anticipates that a straightforward source
removal, where small volumes of hazardous wastes are removed from a corrective action facility
and sent for disposal at a facility permitted to accept hazardous waste, would not generally
require public involvement for the decision, but public notice of the action may be appropriate.  
However, at some sites, due to risk factors or other community concerns, the owner/operator or
oversight agency may provide the opportunity for public input into the decision to undertake a
small volume, straightforward removal.

As discussed above, some significant interim measures may, in time, be demonstrated to be
sufficient to serve as the final remedy for the site.  Of course, a decision that an interim measure
should be approved as a final remedy should go through the same type of public notice and
provide the same opportunities for public review and comment that EPA would expect during
remedy selection.

Significant interim measures.
 In EPA’s experience, many activities undertaken as interim measures may be significant actions
or may for other reasons warrant public involvement in the decision to undertake the action. EPA
recognizes that defining which interim measures are significant is best determined on a site-
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specific basis.   However, EPA’s current thinking is that significant interim measures are those
such as soil removals or groundwater extraction that affect a large part of a facility,  measures
that will be implemented a year or more prior to implementation of a final remedy, or measures
that will involve transport of large volumes of remediation waste through the local community.

EPA’s Public Participation Manual
EPA’s most comprehensive public involvement guidance for RCRA Corrective Action under
permits and 3008(h) orders are identified in Chapter 4 of RCRA Public Participation Manual,
EPA 530-R-96-007, September 1996.  In addition, Chapter 5 provides good information on how to
involve the public.  Chapter 4 of the manual calls for:  early participation, consistency with
Superfund, and shared responsibility for public participation activities.  A copy  of Chapter 4 of
this manual is provided in the Communication section of the Corrective Action Tool Book.  

Early participation
The need for public information and involvement varies from site to site.  By canvassing the
public early in the Corrective Action process, the regulatory agency and facility can determine the
level of public interest and need for information.  This, in turn, increases the likelihood of a public
participation effort tailored to meet the specific community needs. Public participation is often
most effective if initiated early in the Corrective Action process.  An important benefit of early
participation is an increased likelihood of gaining the public’s trust.  Parties that trust one another
can more easily communicate and cooperate to achieve a Corrective Action.

Consistency with Superfund
EPA encourages permitting agencies and facilities to make public participation activities during
Corrective Action consistent with those activities required under Superfund.  For example, public
participation activities for a significant interim action should generally equal or exceed those
required for a Superfund  removal action. 

Shared responsibility for public participation activities
The Corrective Action process may involve several steps initiated by a regulatory agency or a
facility.  Thus, public participation is an activity shared by the regulatory agency and the facility.  
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Table 2:  Final Corrective Action Quick Reference Table

Result Description Workshop
Module(s)

Ref.
Notes

Recommended Final
Remedy Performance
Standards (general)

Developed from May 1, 1996 Advance
Notice of Proposed Rulemaking --
includes concepts of overall protection,
media cleanup objectives and
remediation of sources

Remedy Selection 1

Final Remedy
Performance Standard
#1

Protect human health and the
environment

CSM, Remedy
Selection

2

Final Remedy
Performance Standard
#2

Attain media cleanup objectives are
broad objectives made up of media
cleanup levels, points of compliance
and remediation time frames

CSM, Remedy
Selection

3

Final Remedy
Performance Standard
#3

Remediate the sources of releases to
eliminate or further reduce threats to
human health and the environment

CSM, Remedy
Selection

4

Supporting Topics Description Workshop
Module(s)

Ref.
Notes

Public Participation Opportunity for public review and
comment should take place: prior to
remedy proposal; when tentative remedy
decision has been made; when final
remedy decision is made; and when
tentative decision is made that Corrective
Action is complete 

Communication,
remedy selection,
remedy completion

5

Media Cleanup
“Levels”

Site specific cleanup concentrations
protective of human health and the
environment

CSM, Remedy
Selection

6

Points of Compliance Locations where media cleanup levels
should be measured and achieved

CSM, Remedy
Selection

7

Remediation Time
Frame

Site-specific remedy implementation
schedule

CSM, Remedy
Selection

8
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Remedy
Evaluation/Balancing
Factors

Long-term reliability and effectiveness;
reduction of toxicity, mobility or volume;
short-term effectiveness;
implementability; capital as well as
operation and maintenance costs;
community acceptance; and state
acceptance

Remedy Selection 9

Remedial Expectations Tool to help regulators and
owner/operators focus resources on
remedial alternatives that are likely to
achieve performance standards and fair
well in with respect to the
evaluation/balancing criteria. 
Expectations address:  treatment of
principal threats, engineering controls for
low-level threats, institutional controls,
innovative technologies, groundwater
restoration, contaminated soils 

Remedy Selection 10

Preference for
Treatment 

Long-standing policy for remedies that
involve treatment (primarily focused on
“principal threats”)

CSM, Remedy
Selection

10, 11

Land Use Long-standing policy to recognize
current as well as reasonably anticipated
land use.  

CSM, Remedy
Selection

12

Groundwater Use Media cleanup objectives and remedial
expectation point toward remediating
groundwater to levels that are consistent
with designated use

CSM, Remedy
Selection

13

Technical
Impracticability

A determination by the overseeing
regulatory program that, for certain
media or constituents at certain facilities
or portions of facilities, it may be
technically impracticable from an
engineering perspective to achieve media
cleanup objectives. 

CSM, Remedy
Selection

14
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Institutional Controls Non-engineering methods (usually, but
not always, legal controls) intended to
affect human activities in such a way as
to prevent exposure to hazardous
substances.  

CSM,
Environmental
Indicators, Remedy
Selection

15

Reference Notes for  Table 2: Final Corrective Action Results

1. Recommended Final Remedy Performance Standards
These “results” for final remedies were developed from guidance contained on pages 19448-
19450 in the May 1, 1996 ANPR.  The three recommended performance standards (dealing
with overall protection, media cleanup objectives, and remediation of sources)  in this context
were previously referred to as “threshold criteria” in the July 1990 Subpart S proposal. 
Proposed Subpart S included a performance standard that required remedies to “comply with
standards for management of wastes.”  EPA no longer believes this remedy criterion needs to
be expressed, since compliance with applicable waste management standards is automatically
required under existing RCRA Subtitle C and D regulations.  

2. Recommended Performance Standard #1 - Protect Human Health and the
Environment. 
The protection of human health and the environment is a general mandate from the RCRA
Sections 3004(u) and (v) and other Sections (e.g., Section 3008(h)) require Corrective Action
as necessary to protect human health and the environment.  Repetition of this overarching
performance standard is necessary to reinforce the principle that the entire cleanup must meet
this standard.   For example, providing an alternative drinking water supply may be necessary
to achieve this performance standard while other actions are being implemented to achieve the
remaining two performance standards discussed below.

3. Recommended Performance Standard #2 - Attain Media Cleanup Objectives
As discussed in the 1996 ANPR, EPA believes that the concept of media cleanup objectives
includes three components: media cleanup levels, points of compliance, and remediation time
frames.  If Corrective Action is proceeding in advance of Agency oversight, facility
owner/operators should be careful to document their decisions about media cleanup levels,
points of compliance, and remediation time frames to support review of the remedy.  If 
Corrective Action is overseen by a regulatory agency, EPA believes that these three
components should generally be recommended by the facility owner/operator in the remedy
recommendation and established by the overseeing agency in the final remedy decision.  

Media cleanup objectives should be appropriate to the assumptions regarding current and
reasonably anticipated land use(s), and current and potential beneficial uses of water resources. 
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4. Recommended Performance Standard #3 - Remediation of Sources
Remediation of the sources of releases of contamination is typically a critical part of Corrective
Action activities.  In this context, “sources” include both the location of the original release as
well as locations where significant mass of contaminants may have migrated.  EPA’s continuing
emphasis on remediation of sources of releases reflects the Agency’s strong preference for
remedies that are protective in the long term and is consistent with the Agency’s strong and
longstanding preference for treatment to permanently reduce the toxicity, mobility or volumes of
materials that pose a substantial inherent threat to human health or the environment due to their
toxicity or mobility.  As discussed in the 1990 proposal and the 1996 ANPR, the emphasis on
remediation of release sources does not preclude remedies that include containment or other
physical or institutional controls, provided the potential for future releases from any remaining
source areas is adequately controlled and long-term protectiveness is provided. 

5. Public Participation for Remedy Selection and Completion  
EPA continues to believe that public involvement is a critical part of the remedy selection
process.  For that reason, EPA believes that the public should generally have an opportunity to
provide comment at a minimum:  prior to a remedy proposal to allow community acceptance to
be weighed as remedy balancing factor where appropriate (see note number 9 below); at the
time a tentative remedial decision has been made; when a final remedial decision is made; and
when a decision is made that no further Corrective Action is necessary (i.e., Corrective Action
is complete).  These opportunities for public input should be in addition to opportunities
provided at the initiation of Corrective Action and at the time in which a significant interim
measures are proposed and selected.   EPA anticipates that the public review and comment
procedures currently used for draft RCRA permits in 40 CFR Part 124.10 -12 (or authorized
state equivalent) will be most appropriate for review and comment on tentative remedy
decisions.  Following public review and comment of a tentative remedial decision, the
overseeing Agency should make the final decision and provide that decision along with a
concise statement of the reasons for the decision and a response to significant comments, to the
facility owner/operator, all persons who submitted comments on the tentative remedy selection,
all persons on the facility mailing list (if a mailing list is required for the facility) and, where
appropriate, other interested or appropriate persons.

EPA recognizes that at some facilities or portions of facilities, owner/operators may choose to
go forward with remedy selection and implementation absent real-time agency oversight.  For
example, an owner/operator of a low priority corrective action facility might plan to sell or
redevelop a portion of that facility and might want to complete cleanup prior to such sale or
redevelopment.  EPA strongly cautions facility owner/operators who make this choice to
document their remedy selection and implementation decisions carefully.    In situations where
facility owners/operators go forward with remedy selection and implementation absent real-time
agency oversight, future Agency assessments of the need for additional corrective action at the
site will likely be influenced by the level of documentation of the remedy created by the
owner/operator.  Because Agency guidance sets out what the Agency generally believes should
be conducted to select and implement a protective remedy, a well-documented decision
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appropriately considering the factors the Agency has recommended is less likely to warrant
further corrective action, than a decision which was not documented in this manner.    

Similarly, the Agency emphasizes again that it is important for facility owners/operators who
proceed without real-time Agency oversight to involve the public and other interested citizens in
remedy selection and implementation decisions.  Specifically, the owner/operator should
provide opportunity for notice and comment on remedy recommendation, make any public
comments it receives available to the public, and respond to any comments including how the
owner/operator factored public comments into any corrective action decision.   Based on its
experience in implementing the corrective action program, and the effect of public input on site-
specific remedy design and implementation, EPA may find the owner/operator’s remedy
unsatisfactory and require additional corrective action where the public has not been given a full
and fair opportunity to participate.   Because of the value of public participation to the remedial
action, the Agency generally should give heightened scrutiny to requests for determinations that
corrective action is complete when the subject remedies have been selected and implemented
without adequate  public involvement. 

 EPA continues to emphasize that the Agency’s regulations do not prohibit a facility
owner/operator from going forward with corrective action, including remedy selection and
implementation, in advance of oversight or direction from the Agency; however, the owner
operator is cautioned to make sure they are aware that such actions not preclude the Agency
from requiring additional measures in the future.

EPA’s most comprehensive public involvement guidance for RCRA Corrective Action under
permits and 3008(h) orders are identified in Chapter 4 of RCRA Public Participation Manual,
EPA 530-R-96-007, September 1996.  In addition, Chapter 5 provides good information on
how to involve the public.  Chapter 4 of the manual calls for:  early participation, consistency
with Superfund, and shared responsibility for public participation activities.  A copy  of Chapter
4 of this manual is provided in the Communication section of the Corrective Action Tool Book.  
 

6. Media Cleanup Levels 
There is often confusion between the terms “media cleanup objectives” and “media cleanup
levels” used in Agency guidance.   Media cleanup levels are site-specific concentrations of
individual hazardous constituents in a given medium that should be achieved as part of a
Corrective Action remedy.   Media cleanup objectives are the combination of media cleanup
levels, points of compliance, and remediation time frames.  Note, in the 1990 proposal, media
cleanup levels were referred to as media cleanup standards.

As discussed in the 1990 proposal and the 1996 ANPR, EPA believes that media cleanup
levels should be established consistent with available, protective, risk-based cleanup levels
(e.g., MCLs or appropriate State cleanup levels) or, when such levels do not exist, to
protective cleanup levels developed for the site in question (e.g., using a site-specific risk
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assessment).  Both approaches should be based on a site-specific, risk-based decision.  

When available media cleanup levels are used, the assumptions used to develop the
standardized cleanup levels should be consistent with the site-specific conditions at the facility in
question.  For example, use of MCLs promulgated under the Safe Drinking Water Act, or
other more stringent State drinking water standards, would generally be appropriate as media
cleanup levels for groundwater that has been appropriately identified as a current or potential
source of drinking water.  As described in the preamble to the 1990 proposal (30804),
alternative levels protective of the environment and safe for other uses could be established for
groundwater that is not an actual or reasonably expected source of drinking water.  This is also
consistent with the Superfund NCP, which states that, generally, drinking water standards
should not be chosen as preliminary remedial goals for groundwater that is not a current or
potential future source of drinking water (1990 NCP preamble 55 FR 8733). 

For human health, EPA’s risk reduction goal remains to reduce the threat from carcinogenic
contaminants such that, for any medium, the excess risk of cancer to an individual exposed over
a lifetime generally falls within a range from 1x10-4 to 1x10-6 and, for non-carcinogens, the
degree to which exposure would no longer cause deleterious effects.  For non-carcinogenic
constituents, this is generally interpreted as not exceeding a Hazard Index of one.  In addition to
protecting human health, media cleanup levels should protect against unacceptable cross-media
transfer and unacceptable risks to ecological receptors.  Issues associated with unacceptable
risks to ecological receptors may also require that individual constituents achieve cleanup levels
that are more conservative than 1x10-6  for human health.  EPA’s latest guidance on ecological
risk assessment is provided in the June 1997 Interim Final Ecological Risk Assessment
Guidance for Superfund: Process for Designing and Conducting Ecological Risk Assessments
(EPA 540-R-97-006).  References:  National Contingency Plan, 55 Federal Register 8733,
March, 1990.

7. Points of Compliance
Points of compliance are the site-specific locations at which the concentrations of individual
hazardous constituents should be measured and achieved.  Points of compliance should be
established at the same time as media cleanup levels and remediation time frames.  Points of
compliance should be established for all affected media subject to a final remedy.   If corrective
action is proceeding in advance of Agency oversight, facility owners/operators should be
careful to document their decisions about points of compliance to support future review of their
emediation.  If corrective action is being overseen by a regulatory agency, EPA generally
expects that points of compliance will be recommended by the facility owner/operator in the
remedy recommendation and established by the overseeing agency in the final remedy decision. 

For groundwater, the media cleanup levels should generally be achieved throughout the
contaminated groundwater or when waste is left in place, up to the outside boundary of the
area(s) encompassing hazardous wastes or hazardous constituents that are being managed in
place as part of a remedial action.  This is typically referred to as the “throughout-the-
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plume/unit boundary point of compliance for groundwater.

For air, cleanup levels should generally be achieved at the location of the most exposed
individual, or at other specified points of exposure closer to the source of the release, as
necessary to protect human health and the environment.

For surface water, cleanup levels should generally be achieved at the point where releases enter
surface waters, or within a specified mixing zone in sediments or surface water.  

For soils, cleanup levels should generally be achieved at any point where direct contact
exposure to the soils may occur and at any other points necessary to protect against
unacceptable cross-media transfer. 

For surface water sediments, cleanup levels should generally be achieved throughout the
sediments or at other specific locations in sediments or surface water as necessary to protect
human health and the environment.

8. Remediation Time Frames 
Remediation time frames are the time periods and schedules over which remedies will be
implemented as well as the estimates of when cleanup levels will be achieved at points of
compliance.  

As discussed in the 1990 proposal and the 1996 ANPR, EPA continues to believe that
program implementers and facility owners/operators should generally consider the following
factors when estimating remediation time frames: the extent and nature of contamination and the
potential risks to human health and the environment from exposure to contamination prior to
completion of the remedy; the practical capabilities of remedial technologies in achieving the
media cleanup levels and other remedial objectives; the availability of treatment and/or disposal
capacity for wastes managed during implementation of the remedy; and the desirability of
utilizing technologies that are not currently available but which may offer significant advantages
over already available technologies in terms of effectiveness, reliability, safety, or ability to
achieve media cleanup levels and other remedial objectives.  In addition to these factors, the
EPA believes that when developing a remediation time frame estimate, program implementers
and facility owners/operators should generally also consider:  community preferences; financial
resources of facility owners/operators; and current and reasonable anticipated future land and
water use. Implementers may find it useful to at times distinguish between time frames
associated with implementing a remedy (e.g., installing a certain remedial technology) and the
time frame associated with achieving a media cleanup level at a point of compliance.  This
distinction should allow implementers to set schedule for constructing a remedy, for which there
is generally less uncertainty, as compared to only setting schedules for achieving a media
cleanup level, for which there is often greater uncertainty as discussed below.    An example
could be that at a particular site it will take 6 months to install a groundwater pumping and
treatment system, but the best estimates might be that it will take approximately 10 years of
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operation to achieve the media cleanup level in the ground water at the points of compliance.  

EPA is aware that there may be uncertainty in estimating remediation time frames at some sites. 
Examples include situations where remedies are implemented in stages or where there is
uncertainty with how long a particular technology (e.g. pump and treat) will take to reach
objectives.  In these cases, program implementers and facility owners/operators should clearly
explain the reasons for the imprecision of their remediation time frame estimates in the remedy
documentation or, in situations where EPA requires a facility owner/operator to implement a
remedy, in the remedy recommendation.

9. Recommended Remedy Evaluation/Balancing Criteria
Depending on site-specific circumstances, any number of remedial alternatives might satisfy the
three recommended remedy performance standards.  For example, as discussed in the 1996
ANPR, remedies can attain media cleanup standards using various combinations of removal,
treatment, engineering and institutional controls.  While many remedies might meet the remedy
performance standards, each will present a different combination of other attributes such as
long-term protectiveness and implementability.   As discussed in the 1996 ANPR, a formal
evaluation of remedial alternatives is not always necessary, nor is it necessary to always have a
formal evaluation of more than one alternative if a single remedial option is determined by the
overseeing regulatory program to be acceptable.   The recommended remedy
evaluation/balancing criteria described below can be used, where appropriate, to help select the
“best” remedy by balancing the pros and cons of various alternatives, or they can be used to
judge how well a single remedial option would likely perform when a formal evaluation of
multiple alternatives is not warranted.   If an owner/operator proposes only one alternative for
consideration, the overseeing regulatory program may (1) accept the proposal, (2) request
modification, or (3) request that the owner/operator develop additional alternatives to allow for
a comparison between potential options.   In determining whether an evaluation of multiple
alternatives is warranted, the overseeing regulatory program should consider such factors such
as site complexity, community feedback, uncertainties associated with remedial performance
(e.g., a natural attenuation remedy), etc.  

EPA’s current thinking is that seven evaluation/balancing criteria are generally appropriate:  (1)
Long-term reliability and effectiveness, along with the degree of certainty that remedies will
remain protective of human health and the environment, considering, as appropriate: the
magnitude of risks that will remain at a site from untreated hazardous wastes and hazardous
constituents and treatment residuals; and, the reliability of any containment systems and
institutional controls;  (2) Reduction of toxicity, mobility or volume through treatment of
hazardous wastes and hazardous constituents, including how treatment is used to address
principal threats posed by the facility, and the degree to which remedies employ treatment that
reduces the toxicity, mobility or volume of hazardous waste and hazardous constituents,
considering, as appropriate: the treatment processes to be used and the amount of hazardous
waste and hazardous constituents that will be treated; the degree to which treatment is
irreversible; and the types of treatment residuals that will be produced;  (3) Short-term
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effectiveness and short-term risks remedies pose, along with the amount of time it will take for
remedy design, construction and implementation;  (4)  Ease or difficulty of remedy
implementation, considering, as appropriate:  the technical feasibility of constructing, operating
and monitoring the remedy; the administrative feasibility of coordinating with and obtaining
necessary approvals and permits from other agencies; and the availability of services and
materials, including capacity and location of needed treatment, storage and disposal services;  
(5) Capital and operation and maintenance costs, and the net present value of the capital and
operation and maintenance costs;  (6)  The degree to which remedies are acceptable to the
surrounding community;  and,  (7)  The degree to which remedies are acceptable to the state in
which the subject facility is located.

The recommended primary balancing criteria of long-term reliability and effectiveness, reduction
of toxicity, mobility or volume through treatment, implementability, and cost were discussed in
detail in the 1990 proposal.  EPA’s thinking on these criteria has not changed significantly since
that time.  Although the Agency is not reviewing the primary remedy balancing criteria in detail
here, it notes that, in applying the criteria of long-term effectiveness and reduction of toxicity,
mobility or volume through treatment,  program implementors and facility owners/operators
should generally give great weight to the Agency’s strong and longstanding preference for
remedies that involve treatment to permanently reduce the toxicity, mobility or volumes of
materials that pose a substantial inherent threat to human health or the environment due to their
toxicity or mobility (i.e., are “principal threats” discussed as part of the Agency’s remedial
expectations for final Corrective Action remedies).

The remedy balancing criteria of community and state acceptance were not explicitly discussed
as remedy balancing criteria in the 1990 proposal and are therefore discussed below.  EPA’s
latest thinking is that these two recommended criteria are important to ensure that program
implementors and facility owners/operators appropriately involve communities in cleanup
activities and, in cases where states are not selecting corrective action remedies, appropriately
consider state views.  Adding community and state acceptance as recommended
evaluation/balancing factors have the added advantage of making the recommended corrective
action remedy balancing factors explicitly conform with the remedy balancing criteria used in the
Federal CERCLA program.  EPA believes this will generally reduce the likelihood that
individuals might question the ability of a remedy approved by one program to satisfy the
requirements of the other program.

10. Remedial Expectations
Remedy expectations are not binding requirements; rather, they reflect collective experience
and are designed to guide development of remedial alternatives. In effect, remedial expectations
allow program implementers and facility owner/operators to profit from prior EPA experience
and focus resources on the most plausible remedial alternatives.  Many of these expectations
were first described in the CERCLA National Contingency Plan (NCP) (40CFR430(a)(1)),
and were also described in the May 1, 1996 ANPR.
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(1) EPA expects to use treatment to address the principal threats posed by a site whenever
practicable and cost-effective.  Contamination that represents principal threats for
which treatment is most likely to be appropriate includes contamination that is highly
toxic, highly mobile, or cannot be reliably contained, and that would present a
significant risk to human health and the environment should exposure occur.  The term
“cost-effective” does not necessarily imply least costly.

 (2)  EPA expects to use engineering controls, such as containment, for wastes and
contaminated media that can be reliably contained, pose relatively low long-term
threats, or for which treatment is impracticable. Future land use should be considered
when evaluating the appropriateness of engineered controls.

(3) EPA expects to use a combination of methods (e.g., treatment, and engineering and
institutional controls), as appropriate, to achieve protection of human health and the
environment.

(4) EPA expects to use institutional controls such as water and land use restrictions
primarily to supplement engineering controls as appropriate for short- and long-term
management to prevent or limit exposure to hazardous wastes and constituents.  EPA
does not expect that institutional controls often will be the sole remedial action.

(5)  EPA expects to consider using innovative technology when such technology offers the
potential for comparable or superior treatment performance or implementability, less
adverse impact, or lower costs for acceptable levels of performance when compared to
more conventional  technologies. 

(6) EPA expects to return usable groundwaters to their maximum beneficial uses wherever
practicable, within a time frame that is reasonable given the particular circumstances of
the site.  When restoration of groundwater is not practicable, EPA expects to prevent
or minimize further migration of the plume that represents a threat to human health or
the environment, prevent exposure to the contaminated groundwater, and evaluate
further risk reduction.  EPA also expects to control or eliminate surface and subsurface
sources of groundwater contamination

(7) EPA expects to remediate contaminated soils as necessary to prevent or limit direct
exposure of human and environmental receptors and prevent the transfer of
unacceptable concentrations of contaminants (e.g., via leaching, runoff, or airborne
emissions) from soils, including subsurface soils, to other media.

11. Preference for Treatment
Despite EPA’s longstanding preference for remedies that involve treatment to permanently
reduce the toxicity, mobility or volumes of materials that pose a substantial inherent threat to
human health or the environment due to their toxicity or mobility, program implementors and
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facility owners/operators often struggle to find an appropriate balance between approaches that
emphasize reductions in toxicity (e.g., through treatment to reduce toxicity, mobility or volume)
and approaches that emphasize preventing exposure (e.g., through engineering and institutional
controls).   While preventing exposure may appear to be the most direct near-term means of
reducing risk, permanent reduction of the toxicity, mobility and/or volume of contaminated
material can be the most cost-effective means of reducing risk over time.  For example, at a
facility where the remedy relies, in part, on engineering controls to prevent exposure there could
be: associated operation and maintenance costs; the need to maintain the RCRA facility permit
for the life of the remedy; increased Agency involvement to monitor the continued effectiveness
of the remedy; and, need for institutional controls.  In cases where treatment to reduce toxicity,
mobility or volume is chosen, EPA does not necessarily expect the remedy to involve treatment
alone.  For example, under some site-specific conditions, highly toxic contaminated material
could be treated so that the concentrations of hazardous constituents, while still above media
cleanup levels, would support a reliable containment remedy.  

The exact balance between reduction in toxicity, mobility or volume and exposure control will
best be established on a case-by-case basis in consideration of site-specific conditions;
however, as discussed in the 1996 ANPR, the Agency’s consistent and longstanding policy is
to place special emphasis on remedies that provide adequate protection of human health and
the environment over the long term.  For this reason, the Agency continues to prefer remedies
that involve treatment to permanently and significantly reduce the toxicity, mobility, or volume of
highly toxic or highly mobile waste.  Program implementors and facility owners/operators are
cautioned against too great a reliance on exposure control remedies when alternatives that
include treatment to permanently reduce toxicity, mobility or volume are available, affordable
and practical.  

While EPA maintains a preference for treatment, the clear emphasis is to focus treatment on
contamination identified as “Principal Threats” (see expectations in note 10 above).    
Guidance on determining whether contamination represents a “principal threat” which should
treatment is generally appropriate can be found in documents developed by the Superfund
program but are also relevant to the RCRA Corrective Action program.  Those guidance
documents are titled, “A Guide to Principal Threat and Low Level Threat Wastes,” Superfund
Publication 9380.3-06FS, November 1991, which is included the Workshop Toolbook; and,
“Rules of Thumb for Superfund Remedy Selection,” OSWER Directive No. 9355.0-69,
August 1997  which is available to download at
http://www.epa.gov/superfund/resources/rules/index.htm.   The “Rules of Thumb” guidance
includes important information pertaining to principal threats which updates the 1991 guidance
previously mentioned.   

12. Land Use
EPA believes that current and reasonably anticipated future land use should generally be
explicitly considered during the site-specific development of media cleanup objectives.  EPA
believes that media cleanup objectives should be appropriate to the assumptions regarding
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current and reasonably anticipated land use(s) and current and potential beneficial uses of water
resources. Consideration of current and reasonably anticipated future land use has always been
part of the Corrective Action program.  In the 1990 proposal, EPA indicated, "...contaminated
soil at an industrial site might be cleaned up to be sufficiently protective for industrial use but not
residential use, as long as there is reasonable certainty that the site would remain industrial." 
(55 FR 30803) The role of current and reasonably anticipated future land use was discussed in
detail in the 1996 ANPR.  EPA's views have not changed significantly since that time.

Additionally, EPA strongly encourages program implementers, as appropriate, to select
remedies that encourage some type of beneficial use of properties, rather than just leaving
contaminated properties fences and unused.

Program implementors and facility owner/operators are cautioned against automatically
restricting assumptions of future land use to extrapolations of the current use or relying only on
designated zoning or industrial use codes to establish land use assumptions.  In addition to the
considerations of any given facility owner/operator, community concerns and plans also should
be considered when making decision on reasonably anticipated future land use.  Where it is
possible, EPA encourages owner/operators and program implementors to begin a dialogue with
the community on land or water use prior to considering final remedies.  As an additional
benefit of early land use discussions, investigations can be better tailored to assess actual risks
or to collect information to help in remedy selection or implementation.  Additional guidance on
incorporating reasonable future land use assumptions in remedial decision-making is available in
"Land Use in the CERCLA Remedy Selection Process," OSWER Directive No. 9355.7-04,
May 25, 1995, which can be found in the Corrective Action Workshop Toolbook.  The
Superfund program is in the process of updating this guidance to included discussion on land re-
use.

Land use decisions are typically also only as good as the “institutional controls” (see institutional
controls note # 15 below) put in place to ensure that the use doesn’t change, or if it does, that
the remedy could be reopened to make sure conditions are protective of new alternative uses. 
The earlier institutional controls are determined, the better equipped the owner/operators,
communities, and developers will be to address future land use issues.

13. Groundwater Use
As stated above (note # 10 above), EPA generally expects to return usable groundwaters to
their maximum beneficial uses wherever practicable.  This expectation, along with the “Attain
Media Cleanup Objectives ” recommended performance standard (note # 3 above), are
designed to point program implementers toward considering groundwater use as a factor in
evaluating and selecting final remedies.  

EPA is concerned that the lack of current use of the groundwater as drinking water at a
particular site could be used inappropriately as justification for a non-drinking water use
determination.  Factors that generally should be considered in making groundwater use
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decisions include: (1) whether the use determination was based on a Comprehensive State
Ground Water Protection Program (CSGWPP) that has been endorsed by EPA and has
provisions for site-specific decision-making; or (2) in the absence of a State CSGWPP,
whether the determination was based on EPA-endorsed State classifications or other State
designations and/or Federal groundwater guidelines (e.g., Class I, II, and III groundwater).  
EPA believes the following factors (from “Final Comprehensive State Groundwater Protection
Program Guidance, December 1992, Figure 2-1)  should generally be used to set relative
priorities of groundwater resources:

- Intrinsic sensitivity, hydrogeologic regimes and flow patterns (recharge discharge
areas), geologic/hydraulic parameters and local hydrogeologic setting;

- Quantity and potential yield;
- Ambient and/or background groundwater quality as determined by monitoring;
- Potential for remediation where contamination already exists;
- Current use;
- Reasonably expected future use based on demographics, land use, remoteness, quality,

and availability of alternative water supplies;
- Values attributed to groundwater resources (see Appendix B of CSGWPP Guidance);
- The interactions and potential contamination impacts between surface water and

groundwater and the value of groundwater quality to the maintenance of ecosystem
integrity; and,

- Inter-jurisdictional characteristics.
 

For more information regarding CSGWPPS, refer to OSWER Directive 9283.1-09, "The Role
of CSGWPPs in EPA Remediation Programs," April 4, 1997 at
http://www.epa.gov/superfund/resources/csgwpp/role.pdf .

14. Technical Impracticability
Technical impracticability was discussed in detail in the 1996 ANPR and the 1990 Subpart S
proposal, and the Agency’s views have not changed significantly since that time.  The Agency
continues to believe that, for certain media or constituents at certain facilities or portions of
facilities, it may be technically impracticable, from an engineering perspective, to achieve media
cleanup objectives (recall media cleanup objectives include concepts of media cleanup levels,
points of compliance and remediation time frames).   Detailed Agency guidance on this subject
can also be found “Guidance for Evaluating the Technical Impracticability of Ground Water
Restoration” (EPA 540-R-93-080).  As stated in the 1996 ANPR, recognizing technical
impracticability does not indicate that the Agency is scaling back the general goal of returning
contaminated groundwater to beneficial uses.  Technical impracticability decisions should
generally be based on appropriate technical justification that should be provided by the
owner/operator.  Where technical impracticability is determined for a defined area, the Agency
expects that an alternative remedial strategy would be implemented that is:  (1) technically
practicable; (2) consistent with the overall remedial objectives for the site; and (3) controls the
source(s) of contamination and exposures to human and environmental receptors.  Additionally,
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program implementors should recognize that technical impracticability determinations should be
made for a geographically defined area (ideally in three dimensions if appropriate); this
reference to a “defined area” means that while it may be technically impracticable to achieve a
certain cleanup level in one area, it may still be technically practicable, and therefore
appropriate, to achieve the same cleanup level outside that area.  Program implementors should
also keep in mind that a determination of technical impracticability in the RCRA Corrective
Action program is an acknowledgment of the current understanding of site conditions and
available remedial technologies.   Additional measures may be required, as appropriate, by
EPA in the future if subsequent advances in remedial technologies make attainment of media
cleanup objectives technically practicable.   

Program implementers considering technical impracticability determinations should keep abreast
of advances in remedial remedial technologies, especially with regard to advances (e.g., using
heat, surfactants, etc.) made in enhanced extraction of non-aqueous phase liquid (NAPL)
contamination.  Experience has shown that relying solely on “pump and treat” to remediate
NAPL contaminated groundwater is typically inefficient and often ineffective with regard to
achieving a restoration objective.  Therefore, technical impracticability determinations being
considered for  NAPL contaminated groundwater should generally include an evaluation of
enhanced recovery techniques, rather than basing the technical impracticability determination
solely on the apparent inability of pump and treat to achieve objectives. 

Helpful resources include:  

Remediation Technologies Screening Matrix and Reference Guide, Third Edition, Federal
Remediation Technologies Roundtable, http://www.frtr.gov (Handout included in Tool Book)

Remediation Case Studies:  Fact Sheet and Order Form, EPA542-F-98-023, Federal
Remediation Technologies Roundtable, Searchable database of case studies at
http://www.frtr.gov (fact sheet included in Tool Book)

EPA Remediation and Characterization Innovative Technologies (EPA REACHIT) Fact Sheet,
USEPA, 1998, On-line database at http://ww.epareachit.com (fact sheet included in Tool
Book)

15.  Institutional Controls (long-term physical or land use controls)
Final remedies at RCRA Corrective Action facilities can incorporate a range of physical
requirements, operation and maintenance requirements, and land use designations.   For the
most part, EPA believes that remedies which rely on operation and maintenance or physical
controls should be completed (e.g. should be at the stage where continued operation and
maintenance or maintenance of a physical control are no longer necessary) before a facility
owner/operator seeks a determination that corrective action is complete.  However, the
Agency also recognizes that in some instances, after there is no more need for long-term
monitoring or active operation and maintenance,  it could be appropriate to find that corrective
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action is complete when hazardous waste or hazardous constituents are left in place at a facility. 
EPA believes this will most often be the case when corrective action decisions are based on
non-residential land use assumptions.  In such situations,  EPA strongly believes that the
remaining restrictions on facility use should be adequately and accurately recorded to ensure
that future property owners do not unknowingly violate the conditions in a corrective action
remedy and, thereby, risk exposure.  

In 1990, EPA proposed that the Regional Administrator could require facility owners/operators
to provide notice (by means of a deed notice) whenever hazardous waste or hazardous
constituents were left in place after remedy completion.  The notice would have consisted of a
notation in the deed to the facility property or a notification through some other instrument
routinely searched when property ownership was transferred.  Under the 1990 proposal, this
notice requirement would have applied whether hazardous waste or hazardous constituents
were left in place on discrete units (e.g. a landfill) or diffused throughout any given medium. 
The Agency continues to believe that providing information on the deed through informational
devices like deed notifications (or notifications in other instruments) is generally appropriate
when hazardous waste or hazardous constituents are left in place at a facility.  However, EPA’s
views on the use of protective institutional controls for such remedies has evolved since 1990. 
The following discussion represents EPA’s most current approach.

When a deed notification, or notification in another instrument, is required, EPA believes it
should clearly indicate the types, concentrations, and locations of hazardous waste or hazardous
constituents that remain at a facility in addition to the land use or other assumptions on which
the remedy selection was based.  The Agency further believes determinations that corrective
action is complete are generally appropriate only when any long- term monitoring associated
with a remedy is complete.  This is, in EPA’s view, analogous to the completion of post-closure
care. 

Since the 1990 Proposal, the Agency has learned that when corrective action is deemed
complete, and the site ceases to be subject to the same level of regulatory oversight, use of an
informational device that provides information on the deed, such as the use of the deed notice
or deed notification alone may not provide a sufficiently protective remedy in all cases.  The
reason is that an informational device like the deed notice, for example,  is not an “interest in
real property”, meaning that it simply provides information, and does not exert any sort of 
proprietary control over the property in question.  Recording a notice, for example,  has little or
no effect on a property owner’s legal rights regarding the future use of the property.  Neither
the present owner, nor any successors would be legally bound by any use restrictions referred
to in the deed notice.  

Where a final remedy involves leaving hazardous waste or hazardous constituents in place
above levels suitable for unrestricted use (such as remedies that rely on non-residential future
land use determinations), the Agency strongly encourages the appropriate responsible state or
local governments to require that any controls limiting exposure be appropriately established,
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implemented, monitored, and enforced in a manner that ensures long-term protection of human
health and the environment.  Such exposure controls may include non-engineering or
“institutional controls”, and may be most attractive to states and local governments that already
have the statutory authority to implement such controls.

The term “institutional controls” refers to non-engineering measures (usually, but not always,
legal controls) intended to affect human activities in such a way as to prevent exposure to
hazardous substances.  Where a cleanup is protective for industrial, but not residential,
exposures, institutional controls may be needed to prevent residential use from taking place at
the site.  Establishing effective institutional controls will in some cases depend upon the authority
of state or local government entities to impose such controls.  Therefore, it is extremely
important to identify as early as possible what state and local authorities may have jurisdiction
over a particular property, and what state and local provisions may provide the basis for
institutional controls.   In developing final remedies with institutional controls, EPA or the
authorized state should consult with state or local governmental authorities to determine whether
they would be willing to take the lead on enforcing institutional controls, and what concerns they
may have should they be asked to play this role.  Such consultation should take place during the
analysis and evaluation stage, and not postponed until after the remedy is selected. 

Institutional controls can be created in a variety of ways.  Property law devices, or
“proprietary” controls are perhaps the most common type of control.  Controls established
through some governmental entity’s regulatory authority, such as zoning restrictions or controls
on well drilling, are a second category.  Enforcement tools, such as unilateral or consent
decrees issued under RCRA Section 30008(h) or CERCLA Section 106, can also be used to
limit land use.  In many cases, such controls may be most effective when different types (deed
restrictions, informational devices, zoning restrictions, etc.) are layered on the same piece of
property so that they are sufficient to prevent current and future exposure to humans and/or the
environmental receptors above media cleanup levels.

The term “deed restrictions” should be understood as simply a catchall term for proprietary
controls such as easements and covenants that are legally enforceable against subsequent
owners.  Absent some special authority under state law, only the conveyance of a property
interest, such as an easement, creates an enforceable control.   A distinctive feature of
proprietary controls is that, because they are based on generally applicable property law, they
can be implemented without the intervention of any federal, state or local regulatory authority. 
Easements are generally less useful where a large number of parcels are involved, and the
current owner of the land is not subject to regulation under RCRA (or CERCLA).  Easements
may not be a practical way of preventing exposure to contaminated groundwater where a
plume has spread over a wide area.  Traditional common law doctrines can limit the
enforceability of easements against successors in title.  Things to consider when planning to use
a proprietary type of control are: the nature and extent of the control to be imposed; whether
the control will be binding on subsequent property owners; and whether the right to enforce the
control can be transferred to other parties. 
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Governmental controls use the regulatory authority of a governmental unit to impose restrictions 
on citizens or sites under its jurisdiction.  Since RCRA and CERCLA do not specifically
authorize EPA to regulate land use in a comprehensive manner, EPA should generally turn to
state or local governments to establish controls of such type.  Examples of governmental
controls are zoning laws/ordinances, local permits (building, etc), tailored ordinances,
groundwater use restrictions, advisories, state registry of hazardous waste sites, and property
condemnation.  The advantages of this type of control over proprietary controls are that they
don’t require the negotiation of parcel by parcel restrictions, and that the legal impediments to
the long run enforcement of proprietary controls can be avoided; i.e. they remain effective as
long as they are not repealed.

Enforcement tools available to EPA under RCRA and CERCLA may also be used to restrict
the use of land.  Enforcement authority might be used in two ways in establishing institutional
controls.  First, an enforcement instrument such as an administrative order or consent decree
may prohibit the party named in the order or decree from using land in certain ways, or from
carrying out prohibited activities at the specified property.  Second, a consent decree may be
used to require settling parties to put in place some other form of control, such as a proprietary
control (for example, by conveying an easement to the government, or obtaining one from a
third party).  Enforcement authority may be based on orders under ss. 3008(h) and 7003 of
RCRA.

It may be desirable to establish restrictions that run with the land and bind future landowners as
well as the current owner/operator.  This would be most likely where there is a desire to create
restrictions that will outlive the RCRA permit or order.  To accomplish this, it will generally be
necessary to establish a proprietary or governmental control.  For proprietary controls, there
should generally be a transaction conveying a property interest (e.g. an easement) from the
landowner to another party who is then the holder and enforcer of that interest.  A permit or
order may direct the owner/operator to convey such an interest to someone who will then be
the enforcer.  If a governmental approach appears promising, the permit or order would likely
require the owner/operator to take steps to see that such controls are adopted by the local
jurisdiction.  

In addition to controls discussed above, it is generally advisable that the o/o also document, for
the appropriate authorities, the land use assumptions on which the remedy selection was based,
and to also inform them whenever any of the basic assumptions/conditions had changed over
time so as to be inconsistent with the initial assumptions.  Notification of changes in conditions is
generally critical because, even if land and groundwater uses were restricted, there would
typically be some remaining potential for migration of contamination and/or for exposure of
potentially exposed populations and the environment to occur.
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United States 
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Office of Solid Waste                   

RCRA Corrective Action Workshop
On Results-Based Project
Management:
Fact Sheet Series 

March 1999

FACT SHEET #2

EXPECTATIONS FOR 
FINAL REMEDIES AT RCRA 
CORRECTIVE ACTION FACILITIES 

Congress, the general public, EPA, and State agencies believe the rate and pace of RCRA
cleanups should be increased.  Speaking at the RCRA National Program meeting on
January 12, 1999, Acting Assistant Administrator Tim Fields indicated that Corrective Action
progress was the RCRA program’s highest priority in 1999.  One of the efforts designed to
improve Corrective Action progress is a new workshop titled, “RCRA Corrective Action
Workshop on Results-Based Project Management.”  This is the second in a series of fact
sheets supporting the Workshop.

WHAT IS THE PURPOSE OF THIS FACT SHEET?
This fact sheet 1,2  conveys the Agency’s general expectations for final remedies at RCRA
Corrective Action facilities.  EPA believes that an awareness of these expectations will help
focus facility investigations as well as the evaluation and selection of remedial alternatives. 

WHAT ARE THE AGENCY’S EXPECTATIONS FOR FINAL CORRECTIVE
ACTION REMEDIES?
Final remedies for RCRA Corrective Action facilities should be protective of human health
and the environment, and maintain protection over time.  In meeting this remedial goal,
EPA has learned that certain combinations of facility-specific circumstances are often
addressed by similar approaches.  Based on this experience, the Agency has developed
certain general expectations 3 for remedies.  Remedy expectations are not binding
requirements; rather, they should be used to focus program implementors and facility
owner/operators on remedial alternatives that have the greatest likelihood of fulfilling the
statutory and regulatory intent of RCRA Corrective Action.  Currently, EPA has the
following remedial expectations for implementing final remedies at RCRA Corrective
Action facilities: 

• EPA expects to use treatment to address the principal threats  posed by a site
whenever practicable and cost-effective.  Contamination that represents principal
threats for which treatment is  most likely to be appropriate includes contamination
that is highly  toxic, highly mobile, or cannot be reliably contained, and that would 
present a significant risk to human health and the environment should  exposure
occur.



RCRA Corrective Action Workshop on Results-Based Project Management
Fact Sheet No. 2, Expectations for Final Corrective Action Remedies, Page 2

• EPA expects to return usable groundwaters to their maximum beneficial uses
wherever practicable, within a time frame that is  reasonable given the particular
circumstances of the site.  When  restoration of groundwater is not practicable, EPA
expects to prevent or minimize further migration of the plume, prevent exposure to
the contaminated groundwater and evaluate further risk reduction. EPA also expects
to control or eliminate surface and subsurface sources of groundwater
contamination.

• EPA expects to use engineering controls, such as containment, for wastes and
contaminated media which can be reliably contained, pose  relatively low long-term
threats, or for which treatment is impracticable.

• EPA expects to use a combination of methods (e.g., treatment, engineering and
institutional controls), as appropriate, to achieve  protection of human health and
the environment.

• EPA expects to use institutional controls such as water and  land use restrictions
primarily to supplement engineering controls as appropriate for short- and long-term
management to prevent or limit exposure to hazardous wastes and constituents. 
EPA does not expect that  institutional controls will often be the sole remedial
action.

 • EPA expects to consider using innovative technology when such technology offers
the potential for comparable or superior treatment  performance or implementability,
less adverse impact, or lower costs  for acceptable levels of performance when
compared to more conventional  technologies.

 
 • EPA expects to remediate contaminated soils as necessary to  prevent or limit

direct exposure of human and environmental receptors  and prevent the transfer of
unacceptable concentrations of contaminants (e.g., via leaching, runoff or air borne
emissions) from soils,  including subsurface soils, to other media..

WHERE DO I GET MORE INFORMATION?
For more information about RCRA Corrective Action and the Results Based Site
Management Workshop,  visit the Corrective Action Internet Home Page at
http://www.epa.gov/correctiveaction.

Notes:

1. This document provides guidance to EPA and States on how best to implement RCRA and EPA’s
regulations to facilitate RCRA Corrective Action.  It also provides guidance to the public and the regulated
community on how EPA intends to exercise its discretion in implementing its regulations.  The document
does not, however, substitute for EPA’s regulations, nor is it regulation itself.  Thus, it cannot impose
legally binding requirements on EPA, States, or the regulated community, and may not apply to a
particular situation based upon the circumstances.  EPA may change this guidance in the future as
appropriate.  
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2. These expectations were taken from the May 1, 1996 Advance Notice of Proposed Rulemaking (ANPR)
for RCRA Corrective Action Facilities (61 FR 19432).  Many of these expectations were first  articulated
in the discussion of remedy selection at CERCLA sites in the National Oil and Hazardous Substances
Pollution Contingency Plan  (NCP) (40 CFR 430(a)(1)).
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TO: Regions I-X RCRA Waste Management Division Directors 
The purpose of this memo is tko-fold. First, we are transmitting to you some important guidance documents that hive 

been developed to ease the implementation of the RCRA facility 
stabilization effort. Second; and perhaps more importantly, we 
wanted to take this opportunity to ask for your help and personal, 
involvement in making the stabilization effort a real;ty. Fully embracing this effort means adjusting our Program's philosophy 
placing increased emphasis on taking actions at many facilities by 
to prevent situations from getting worse. We need your help in . 
transmitting.this message down through the ranks and In 
identifying arid overcoming obstacles to success. 

When the .RCRA Implementation Study (RX) was issued in July, 
1990, it suggested that the RCRA Corrective Action Program needed 
to adjust its longtime program emphasis. In essence, the RIS 
recommended that we adopt as our program strategy more frequent 
use of interim actions to achieve near term'environmental results 
at facilities with the most serious problems. While fxal cleanup 
is still the longterm goal for the corrective action program, 
this strategy emphasizes the importance of controlling releases 
and stabilizing sites to prevent the further spread of 
contatiination as the first phase of corrective action. 
Stabilization of RCRA facilities means that we take whatever 
action is necessary at as many facilities as possible to address 
actual exposures (imminent risks) and to prevent the further 
spread of contamination. Although we recognize that stabilization 
actions will not always be appropriate or possible, we should 
demonstrate a llbiasll for stabilization actions in the way we 
manage corrective action at RCRA facilities. We need your full . support and dedication to this effort for it to be successful. 



Over the bourse of the past year, Headquarters and the 
Regions have worked hard to take this recommendation and pave the 
road to implementation. The FY92 RCRA Implementatioc Plan (RIP) 
identifies stabilization activities as an area of national 
program emphasis and outlines the STARS measures associated with 
evaluating facilities-for stabilization actions, and vith 
implementing those xneasures. Further, this memo includes as 
attachments several guidance documents and a propose& checklist 
for completing stabilization actions. We hope' that you will find 
this-guidance, which was developed with a great deal of regional 
involvement, helpful as you begin implementing this important 
initiative. s 

Thank YOU for your efforts and your continuing support. 

Attachments 
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RCRA STABILIZATION STRATEGY 

Goals 

One of the major recommendations of the RCRA Implementation 
Study (RIS) calls for the RCRA corrective action program to adopt Study (RIS) calls for the RCRA corrective action program to adopt 
as a program management goal the "stabilizationtl of RCR4 facilities as a program management goal the "stabilizationtl of RCR4 facilities 
as soon as possible. as soon as possible. Over the next several yqars, the Agency and Over the next several yqars, the Agency and 
the States will begin implementing a major iriitiative to achieve . the States will begin implementing a major iriitiative to achieve . 
this goal. this goal. This strategy paper is intended to: This strategy paper is intended to: 

0 Explain the concept of facility st'abilitatL2n; and 
0 Discuss the basic data needs to make decisions concerning 

facility stabilization and future guidance development 
in this area. 

The overall goal of stabilization is to, as situations 
warrant, control or abate threats to human health and/or the . 
environment from releases at RCRA facilities, and/or to prevent or 
minimize the further spread of contamination while long-term 
remedies are pursued. 

Implementing the stabilization strategy will yield substantial 
benefits for the corrective action program. Focusing resources in 
t,he near term on stabilizing environmental problems, rather than 
pursuing final, comprehensive remedies at all facilizies, should 
enable the Agency and States to control the most serious 
environmental problems at a larger number of facilities, more 
quickly. Furthermore, by imposing such expeditious controls, the 
extent and incidence of continued environmental degradation from 
existing releases should be significantly reduced. However, if a 
stabilization measure is found to be inconsistent wi<h the final 
remedy or the waste or site conditions, it should be modified or 
not be imposedS. 

Process 

To a Jarge extent, this stabilization effort builds on work 
that has been ongoing in EPA Regions and States- Although 
stabilization is a new RCRA strategy, it will not create a new 
regulatory or administrative process. Stabilization measures will 
be implemented through the existing process described in the 
proposed RCRA corrective action rule, and in the RCRA Interim 

.Measures Guidance Document. Interim measures are the corrective 
action activities used to achieve the goal of stabilization. 
Regions have already required a large number of facility 
owners/operators to undertake interim measures to address obvious 
environmental problems, particularly where actual or imminent 
exposure of human or environmental populations has been identified. 
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.‘. Interim measures, as discussed in the proposed corrective action 
rule an+ in the RCRA Interim Measures Guidance, may be conducted 
at a facility whenever the Agency determines that a release, or 
threat -of a release, 
environment. 

poses a threat to human he&alth or the 
These releases may be actual, imminent, or potential, 

and pose a threat to such receptors as human pogulaticns, animals, 
ecosystems, and/or drinking water. 

Along with interim measures,. 
(e.g. I conditional remedies 

other RCR+ remedial approaches 
and voluntary actions by owner/operators) will also be used to achieve stabilization. 

remedial approaches These 
are 

therefore, 
intended to phase-in over time and, may include stabilization activities to control the 

migration of wastes on-site 'and to expedite cleanup of ,releases 
that have migrated beyond the facility boundary. Voluntary corrective actions may be ,conducted at RCRA facilities that wish 
to initiate stabilization activities rather than wait for EPA to 
begin actively pursuing corrective action at 
Voluntary activities, the facility. 

however, do not release owners/operators from 
RCRA liability or exempt them from future Agency action, if 
necessary. 

While this stabilization effort builds upon ongoing activities, the significpnt change is that the national program is 
adopting the philosophy that overall there are increased 
environmental benefits associated with taking stabilization actions 
at more facilities in the near to mid-term, prior to pursuing 
final, comprehensive remedies at most facilities. However, RCRA Facility Investigations (RFIs) will continue, albeit at a slower 
pace, at many facilities since they are necessary for the ultimate 
cleanq of a facility. 

. 
By implementing stabilization measures dt a facility, the 

Agency may be-able to limit active oversight of the facility while 
addressing other high priority facilities; in other circumstances, 
stabilization could simply be a milestone within .a continuing 
remediation process. There may also be cases where a stabilization 
measure could be technically effective enough to se?xe as a final 
remedy for a particular release (e.g., when stabilization achieves 
final clean-up levels). Consideration of the stabilization measure 
as a final remedy would be based upon evaluation of performance 
monitoring data collected ,after the measure was implemented. In addition, public participation should be a part of any 
stabilization action that is viewed as the potential final remedy 
for the facility. 
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Procedurally, it is expectedthatstabilizationwill typically 
involve an evaluation of RCRA Facility Assessment (RFA) information 
to identify the need for stabilization techniques. Subsequent information gathering d_uring the RF1 should be focused to support 
technical decisions regarding the stabilization approach chosen, 
and implementing the technical "fix." .-* Although public participation should be a part of a stabilization ,sction that 
serves as the final remedy, jnterim measures that are part of a 
permit ar order do not necassarily have to be-public noticed at the 
time the measure is implemented. 

The initiation of the stabilization SVprocesslm will be 
primarily a function of the overall priority of the facility, as 
determined by the national 
protocol. 

corrective action prioriti,zation 
The Agency will assign the highest priority to those 

facilities that are determined to pose actual or imminent exposure 
threats to human populations or environmental receptors. Regions and States'can also impose stabilization measures at middle and low 
priority facilities after appropriate actions have been taken to 
stabilize releases at high priority .facilitics. 

Technical Considerations 
Stabilization is a new program philosophy and should not be 

confused with measures that were historically considered stabilization technologies. Many of the stabilization technologies 
had the goals of immobilizing wastes and included solidification, 
vitrification, and other immobilization techniques. Although these 
technologies may be effective as stabilization measures in certain 
situations, this effort is broader and includes other source 
control measures along with measures that will mitigate the further 
spread of contamination. Keasures to stabilize releases or other 
environmental Problems could include the installation of a large 
scale pump and treat system combined with treatment and/or 
containment-based source control actions. In addition, exposure 
controls, such as fences, other access controls, or provision of 
alternative water supplies, may also be'requiredto mitigate actual 
or imminent exposure to health threats. 

Stabilization may be appropriate for a facility under any of 
the following conditions: 

0 There are releases at the facility'which po:;e actual or 
imminent exposure threats to humans or ecosystems at 
levels of concern; 
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0 There are releases that, if not addressed expeditiously, 
will result in further significant contamination of 
environmental media in the near to mid-term (e.g., 5-10 . 
years) ; or 

0 The site characteristics suggest that the site may be . amenable to measures designed to control or abate 
imminent threats or prevent or minimize t!m further 
spread of con&nination. . 

Information needed to answer these questions may be available 
after the RFA has been completed, especially data on imminent 
threats. However, in many situations data on the fate and 
transport of hazardous constituents will not be available until the 
RF1 i4 underway or completed. Given that the selaction of an 
appropriate stabilization measure is dependent upon the collection 
of sufficient site/unit characterization data, the Agency suggests 
that data needed to make decisions on stabilization be gathered up- 
front in the RF1 process. Figure 1 briefly outlines some key 
decision points for selecting stabilization measures. 

Stabilization measures should be applied to address releases 
to all environmental media. Technical limitations of remedial 
efforts (such as restoring contaminated ground water to drinking 
water quality), and lack of detailed information on contaminants 
and releases (such as with air releases), further underline the 
need to focus remedial efforts on preventing the furt.'ler spread of 
existing contamination problems, as well as preventing new contamination from occurring. 

The timing, process, and technical approach to stabilizing 
facilities wiX1 vary widely, and will be highly dependant on a 
variety of site-specific factors. These factors could include: 

0 Environmental significance (i.e., priority) of the. 
facility; 

0 Immediacy of exposure threats; 
0 Types of contaminants and volumes 

r 

of releases; 
a Technical complexity of remediation; 
0 Site hydrogeology, or other 

characteristics; and 
media-specific 

. 
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decisions for stabilization will also vary greatly- Obvious 
removal-type situations might often be done more or less 
immediately, without extensive studies: while ground-water 
contamination in a complex hydrogeologic setting could require 
extensi+e investigation-s before an effective stabilization remedy 
could be chosen. 

-The Office of Solid Waste and Emergency'Response (OSWER) is 
developing guidance that specifies the tees of environmental 
problems which should be the focus of stabilszation actions. The 
guidance will specify technical approaches to accelerate data- 
gathering to support decisions on appropriate stabilization 
measures, and describe phasing the RF1 process to gather the 
necessary data to make decisions regarding stabilization. Draft 
guidance should be available in the fall, 1991. 

The OSWER is also working closely with the Office of Research 
and Development, Center for Environmental Research Information 
(ORD-CERI) to produce guidance on stabilization technologies and 
case studies of successful implementation of stabilization 
technologies, Several actual examples of stabilization 
technologies that have be implemented at RCRA facilities will be 
used as case studies for discussing the appropriateness of certain 
technologies. In addition, the technical guidance document will 
cover data needs, performance criteria, and environmental 
conditions. This document should also be available in the fall, 
1991. 
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OSWER Directive No. 9355.7-04

MEMORANDUM“

SUBJECT: Land Use in th ction Process

FROM : Elliott P. Law
Assistant Admi

TO: Director, Waste Management Division
Regions I, IV, V, VII

Director, Emergency and Remedial Response Division
Region II

Director, Hazardous Waste Management Division
Regions III, VI, VIII; IX

Director, Hazardous Waste Division,
Region X

Director, Environmental Services Division
Regions I, VI, VII

Pumose:

This directive presents additional information for
considering land use in making remedy selection decisions under
the Comprehensive Environmental Response, Compensation, and
Liability Act (CERCLA) at National Priorities List (NPL) sites.
The U.S. Environmental Protection Agency (EPA) believes that
early community involvement, with a particular focus on the
community’s desired future uses of property associated with the
CERCLA site, should result in a more democratic decisionmaking
process; greater community support for remedies selected as a
result of this process; and more expedited, cost-effective
cleanups.

The major points of this directive are:

● Discussions with local land use planning authorities,
appropriate officials, and the public, as appropriate,
should be conducted as early as possible in the scoping
phase of the Remedial Investigation/Feasibility Study
(RI/FS). This will assist EPA in understanding the

m’
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reasonably anticipated future uses of the land on which
the Superfund site is located;

● If the site is located in a community that is likely to
have environmental justice concerns, extra efforts
should be made to reach out to and consult with
segments of the community that are not necessarily
reached by conventional communication vehicles or
through local officials and planning commissions;

● Remedial action objectives developed during the RI/FS
should reflect the reasonably anticipated future land
use or uses;

● Future land use assumptions allow the baseline risk
assessment and the feasibility study to be focused on
developing practicable and cost effective remedial
alternatives. These alternatives should lead to site
activities which are consistent with the reasonably
anticipated future land use. However, there may be
reasons to analyze implications associated with
additional land uses;

● Land uses that will be available following completion
of remedial action are determined as part of the remedy
selection process. During this process, the goal of
realizing reasonably anticipated future land uses is
considered along with other factors. Any combination
of unrestricted uses, restricted uses, or use for long-
term waste management may result.

Discussions with local land use authorities and other
locally affected parties to make assumptions about future land
use are also appropriate in the RCRA context. EPA recognizes
that RCRA facilities typically ‘are industrial properties that are
actively managed, rather than the abandoned sites that are often
addressed under CERCLA. Therefore, consideration of non-
residential uses is especially likely to be appropriate for RCRA
facility cleanups. Decisions regarding future land use that are
made as part of .RCRA corrective actions raise particular issues
for RCRA (e.g., timing, property transfers, and the viability of
long-term permit or other controls) in ensuring protection of
human health and the environment. EPA intends to address the
issue of future land use as it relates specifically to RCRA
facility cleanups in subsequent guidance and/or rulemakings.

This guidance is also relevant for Federal Facility sites.
Land use assumptions at sites that are undergoing base closure
may be different than at sites where a Federal agency will be
maintaining control of the facility. Most land management agency
sites will remain in Federal ownership after remedial actions.
In these cases, Forest Land Management Plans and other resource
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management guidelines may help develop reasonable assumptions
about future uses of the land. At all such sites, however, this
documentl can focus the land use consideration toward appropriate
options.

Background:

Reasonably anticipated future use of the land at NPL sites
is an important consideration in determining the appropriate
extent of remediation. Future use of the land will affect the
types of exposures and the frequency of exposures that may occur
to any residual contamination remaining on the site, which in
turn affects the nature of the remedy chosen. On the other hand,
the alternatives selected through the National Oil and Hazardous
Substance Contingency Plan (NCp) [55 Fed. Reg- 8666/ March 8r
19901 process for CERCLA remedy selection determine the extent to
which hazardous constituents remain at the site, and therefore
affect subsequent available land and ground water uses.

The NCP preamble specifically discusses land use assumptions
regarding the baseline risk assessment. The baseline risk
assessment provides the basis for taking a remedial action at a
Superfund site and supports the development of remedial action
objectives.. Land.use assumptions affect the exposure pathways
that are evaluated in the baseline risk assessment. ” Current land “
use is critical in determining whether there is a current risk
associated with a Superfund site, and future land use is
important in estimating potential future threats. The results of
the risk assessment aid in determining the degree of remediation
necessary to ensure long-term protection at NPL sites.

EPA has been criticized for too often assuming that future
use will be residential. In many cases, residential use is the
least restricted land use and where human activities are
associated with the greatest potential for exposures. This
directive is intended to facilitate future remedial decisions at
NPL sites by outlining a public process and sources of
information which should be considered in developing reasonable
assumptions regarding future land use.

This directive expands on discussions provided in the
preamble to the National Oil and Hazardous Substance Contingency
Plan (NCP); “Risk Assessment Guidance for Superfund Vol. I, Human
Health Evaluation Manual” (Part A) (EPA/540/l-89/002, Dec. 1989);
llGuidancefor conducting Remedial Investigations and Feasibility

Studies Under CERCLA” (OSWER’Directive 9355.3-01, Oct. 1988); and -

1 Federal agency responsibility under CERCLA 120(h) (3),
which relates to additional clean up which may be required to
allow for unrestricted use of the property, is not addressed in
this guidance.
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“Role of the Baseline Risk Assessment in Superfund Remedy
Selection Decisions” (OSWER Directive 9355.0-30, April 22, 1991).

This land use directive may have the most relevance in
situations where surface soil is the primary exposure pathway.
Generally, where soil contamination is impacting ground water,
protection of the ground water may drive soil cleanup levels.
Consideration of future ground water use for CERCLA sites is not
addressed in this document. There are separate expectations
established for qround water in the NCp rule section 300.430
(a)(1)(iii)(F) that “EPA
to their beneficial uses
that is reasonable given
site. “

Ob-iective

expects to return usable ground waters
wherever practicable, within a timeframe
the particular circumstances of the

This directive has two primary objectives. First, this
directive promotes early discussions with local land use planning
authorities, local officials, and the public regarding reasonably
anticipated future uses of the property on which an NPL,site is
located. Second, this directive promotes the use of that

.

information to formulate realistic assumptions regarding future
land use and clarifies how these assumptions fit in and influence
the baseline risk assessment, the development of alternatives,
and the CERCLA remedy selection process.

Implementation

The approach in this guidance is meant to be considered at
current and future sites in the RI/FS pipeline, to the extent
possible. This directive is not intended to suggest that
previcus remedy selection decisions should be re-opened.

Developi.nq Assumptions About Future Land Use

In order to ensure use of realistic assumptions regarding
future land uses at a site, EPA should discuss reasonable
anticipated future uses of the site with local land use planninq
authorities, local officials. and the Public, as aRPro~riate, as
earlv as nossible’ durinq the sco~in~ ~hase of the RI/FS. EPA

should gain an understanding of the reasonably anticipated future.
land uses at a particular Superfund site to perform the risk
assessment and select the appropriate remedy.

A visual inspection of the site and its surrounding area is -
a good starting point in developing assumptions regarding future
land use. Discussions with the local land use authorities and
appropriate officials should follow. Discussions with the public
can be accomplished through a public meeting and/or other means.
By developing realistic assumptions based on information gathered
from these sources early in the RI/FS process, EPA may develop
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remedial alternatives that are consistent with the anticipated
future use.

The development ‘of assumptions regarding the reasonably
anticipated future land use should not become an extensive,
independent research project. Site managers should use existing
information to the extent possible, much of which will be
available from local land use planning authorities. Sources and
types of information that may aid EPA in determining the
reasonably anticipated future land use include, but are not
limited to:

●

●

●

●

●

●

●

●

● “

●

●

Current land use
Zoning laws
Zoning maps
Comprehensive community master plans
Population growth patterns and projections (e.g.,
Bureau of Census projections)
Accessibility of site to existing infrastructure (e.g.,
transportation and public utilities)
Institutional controls currently in place
Site location in relation to urban, residential,
commercial, industrial, agricultural and recreational
areas
Federal/State land use designation (Federal/State
control over designated lands range from established
uses for the general public, such as national parks or
State recreational areas, to governmental facilities
providing extensive site access restrictions, such as
Department of Defense facilities
Historical or recent development patterns
Cultural factors (e.g., historical sitesl Native
American religious sites)
Natural resources information
Potential vulnerability’of ground water to contaminants
that might migrate from soil
Environmental justice issues
Location of on-site or nearby wetlands
Proximity of site to a floodplain
Proximity of site to critical habitats of endangered or
threatened species
Geographic and geologic information
Location of Wellhead Protection areas, recharge areas,
and other areas identified in a State’s Comprehensive
Ground-water Protection Program

These types of information should be considered when
developing the assumptions about future land use. Interaction
with the public, which includes all stakeholders affected by the
site, should serve to increase the certainty in the assumptions
made regarding future land use at an NPL site and increase the
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confidence expectations about anticipated future land use are, in
fact, reasonable.

For example, future industrial land use is likely to be a
reasonable assumption where a site is
industrial purposes, is located in an
are zoned for industrial use, and the
the site will continue to be used for

Community Involvementt

NPL sites are located in diverse

currently used ~or
area where the surroundings
comprehensive plan predicts
industrial purposes.

areas of the country, with
great variability in land use planning practices. For sorn&”NPL
sites, the’future land use of a site may have been carefully
considered through local, public, participatory, planning
processes, such as zoning hearings, master plan approvals or
other vehicles. When this is the case, local residents around
the Superfund site are likely to demonstrate substantial
agreement with the local land use planning authority on the
future use of the property. Where there is substantial agreement
among local residents and land use planning agencies, owners and
developers, EPA can rely with a great deal of certainty on the
future land use already anticipated for the site. For other NPL
sites, however, the absence or nature of a local planning process
may yield considerably less certainty about what assumptions
regarding future use are reasonable. In some instances the local
residents near the Superfund site may feel disenfranchised from
the local land use planning and development process. This may be
an especially important issue where there are concerns regarding
environmental justice in the neighborhood around the NPL site.
Consistent with the principle of fairness, EPA should make an
extra effort to reach out to the local community to establish
appropriate future land use assumptions at such sites.

Land Use Assumptions in the Baseline Risk Assessment

Future land use assum~tions allow the baseline risk
assessment and the feasibility study to focus on the develo~ment
of practicable and cost-effective remedial alternatives, leadinq
to site activities which are consistent with the reasonably
anticipated. future land use.

The baseline risk assessment generally needs only to
consider the reasonably anticipated future land use; however, it
may be valuable to evaluate risks associated with other land
uses. The NCP preamble (55 Fed. Reg. 8710) states that in the
baseline risk assessment, more than one future land use
assumption may be considered when decision makers wish to
understand the implications of unexpected exposures. Especially
where there is some uncertainty regarding the.anticipated future
land use, it ~ay be useful to compare the potential- risks
associated with several land use scenarios to estimate the impact
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on human health and the environment should the land use
unexpectedly change. The magnitude of such potential impacts may
be an important consideration in determining whether and how
institutional controls should be used to restrict future uses.
If the baseline risk assessment, evaluates a future use under
which exposure is limited, it will not serve the traditional
role, evaluating a “no action” scenario. A remedy, i.e.
institutional controls to limit future exposure, will be required
to protect human health and the environment. In addition to
analyzing human health exposure scenarios associated with certain
land uses, ecological exposures may also need to be considered.

DeveloDinq Remedial Action Ob-iectives

Remedial action objectives provide the foundation upon which
remedial cleanup alternatives are developed. In ffeneral.
remedial action objectives should be developed in order to
develop alternatives that would achieve cleanup levels associated
with the reasonably anticipated future land use over as much of
the site as Dossible. EPA recognizes, however, that achieving
either the reasonably anticipated land use, or the land use
preferred by the community, may not be practicable across the
entire site, or in some cases, at all. For example, as RI/FS
data become available, they may indicate that the remedial
alternatives under consideration for achieving a,level of cleanup
consistent with the reasonably anticipated future land use are
not cost-effective nor practicable. If this is the case, the
remedial action objective may be revised which may result in
different, more reasonable land use(s) .

EPA’s remedy selection expectations described in section
300.430(a) (1)(iii) of the NCP should also be considered when
developing remedial action objectives. Where practicable, EPA
expects to treat principal threats, touse engineering controls
such as containment for low-level threats, to use institutional
controls to supplement engineering controls, to consider the use
of innovative technology, and to return usable ground waters to
beneficial uses to protect human health and the environment.
(Some types of applicable or relevant and appropriate
requirements (ARARS) define protective cleanup levels which may,
in turn, influence post-remediation land use potential.)

In cases where the future land use is relatively certain,
the remedial action objective generally, should reflect this land
use. Generally, it need not include alternative land use
scenarios unless, as discussed above, it is impracticable. to
provide a protective remedy that allows for that use. A landfill
site is an example where it is highly likely that the future land
use will remain unchanged. (i.e., long-term waste management
area) , given the NCP’S expectation that treatment of high volumes
of waste generally will be impracticable and the fact that EPA’s
presumptive remedy for landfills is containment. In such a case,
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a remedial action objective could be established with a very high
degree of certainty to reflect the reasonably anticipated future
land use.

In cases where the reasonably anticipated future land use is
highly uncertain, a range of the reasonably likely future land
uses should be considered in developing remedial action
objectives. These likely future land uses can be reflected by
developing a range of remedial alternatives that will achieve
different land use potentials. The remedy selection process will
determine which alternative is most appropriate for the site and,
consequently, the land use(s) available following remediation”

As discussed in !}Roleof the Baseline Risk Assessment in
Superfund Remedy Selection Decisions” (OSWER Directive 9355.0-30;
April 22, 1991) , EPA has established risk range for carcinogens
within which EPA strives to manage site risks. EPA recognizes
that a specific cleanup level within the acceptable risk range
may be associated with m~~e than one land USe (e”9./ an
indu~4trial cleanup to 10 may also allow for residential use at
a 10 risk level.) It is not EPA’s intent that the risk range
be partitioned into risk standards based solely on ~ategories of
land use (e.g., with residential cleanuPs at the 10 level and
industrial cleanups at the 10 risk level.) Rather, the risk.
range provides the necessary flexibility to address ‘thetechnical
and cost limitations, and the performance and risk uncertainties
inherent in all waste remediation efforts.

Land Use Considerations in Remedv Selection

As a result of the comparative analysis of alternatives with
respect to EPA’s nine evaluation criteria, EPA selects a site-
specific remedy. The remedy determines the cleanup levels, the
volume of contaminated material to ,be treated, and the volume of
contaminated material tobe contained- Consequently, the remedy
selection decision determines the size of the area that can be
returned to productive use and the particular types of uses that
will be possible following remediation.

The volume and concentration of contaminants left on-site,
and thus the degree of residual risk at a site, will affect
future land use. For example, a remedial alternative may include
leaving in place contaminants in soil at concentrations
protective for industrial exposures, but not protective for
residential exposures. In this case, institutional controls
should be used to ensure that industrial use of the land is
maintained and to prevent risks from residential exposures.
Conversely, a remedial alternative may result in no waste left in
place and allow for unrestricted use (e-g., residential use) “
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Results of Remedy Selection Process

Several potential land use situations could result f“rom
EPA’s remedy selection decision. They are:

● The remedy achieves cleanup levels that allow the
entire site to be available for the reasonably
anticipated future land use in the baseline risk
assessment (or, where future land use is uncertain, all
uses that could reasonably be anticipated) .

● The remedy achieves cleanup levels that allow most, but
not all, of the site to be available for the reasonably
anticipated future land use. For example, in order to
be cost effective and practicable, the remedy may
require creation of a long-term waste management area
for containment of treatment residuals or low-level
waste on a small portion of the site. The cleanup
levels in this portion of the site might allow for a
more restricted land use.

● The remedy achieves cleanup levels that require a more
restricted land use than the reasonably anticipated
future land use for the entire site. This situation
occurs when no remedial alternative that is cost-
effective or practicable will achieve the cleanup
levels consistent with the reasonably anticipated
future land use. The site may still be used for
productive purposes, but the use would be more
restricted than the reasonably anticipated future land
use. Furthermore, the more restricted use could be a
long-term waste management area over all or a portion
of the site.

Institutional Controls

If any remedial alternative developed during the FS will
require a restricted land use in order to be protective, it is
essential that the alternative include components that will
ensure that it remain protective. In particular, institutional
controls will generally have to be included in the alternative to
prevent an unanticipated change in land use that could result in
unacceptable exposures to residual contamination, or, at a
minimum, alert future users to the residual risks and monitor for
any changes in use. In such cases, institutional controls will
play a key role in ensuring long-term protectiveness and should
be evaluated and implemented with the same degree of care as is
given to other elements of the remedy. In developing remedial
alternatives that include institutional controls, EPA should
determine: the type of institutional control to be used, the
existence of the authori:y to implement the institutional
control, and the appropriate entity’s resolve and ability to
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implement the institutional control. An alternative may
anticipate two or more options for establishing institutional
control’s, but should fully evaluate all such options. A variety
of institutional controls may be used such as deed restrictions
and deed notices, and adoption ,of land use controls by a local
government. These controls either prohibit certain kinds of site
uses or, “at a minimum, notify potential owners or land users of
the presence of hazardous substances remaining on site at levels
that are not protective for all uses. Where exposure must be
limited to assure protectiveness, a deed notice alone generally
will not provide a sufficiently protective remedy. While the ROD
need not always specify the precise type of control to be
imposed, sufficient analysis should be shown in the FS and ,RODto
support a conclusion that effective implementation of
institutional controls can reasonably be expected.

Suppose, for example, that a selected remedy will be
protective for industrial land use and low levels of hazardous
substances will remain on site. An industry may still be able to
operate its business with the selected remedy in place.
Institutional controls, however, generally will need to.be
established to ensure the land is not used for other, less
restricted purposes, such as residential use, or to alert
potential buyers of any remaining contamination.

Future Chanues in Land Use

Where waste is left o~l-site at levels that would require
limited use and restricted exposure, EPA will conduct reviews at
least every five years to monitor the site for any changes. Such
reviews should analyze the implementation and effectiveness of
institutional controls with the same degree of care as other
parts of the remedy. Should land use change, it will be
necessary to evaluate the implications of that change for the
selected remedy, and whether the remedy remains protective.
EPA’s role in any subsequent additional cleanup will be
determined on a site-specific basis. If landowners or others
decide at a future date to change the land use in such a way that
makes further cleanup necessary to ensure protectiveness, CERCLA
does not prevent them from conducting such a cleanup as long as
protectiveness of the remedy is not compromised. (EPA may invoke
CERCLA section 122(e) (6), if necessaw, to prevent actions that
are inconsistent with the original remedy.) In general, EPA
would not expect to become involved actively in the conduct or
oversight of such cleanups. EPA, however, retains its authority
to take further response action where necessary to ensure
protectiveness.



Further Information
If you have any

call Sherri Clark at

11

questions concerning this directive, please
703-603-9043.

NOTICE : The policies set out in this memorandum are intended -
solely as guidance. They are not intended, nor can they be
relied upon, to create any rights enforceable by any party in
litigation with the United States. EPA officials may decide to
follow the guidance provided in this memorandum, or to act at
variance with the guidance, based on an analysis of specific site
circumstances. Remedy selection decisions are made and justified
on a case-specific basis. The Agency also reserves the right to’
change this guidance at any time without public notice.

I
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MEMORANDUM

SUBJECT: The Role of CSGWPPs  “

FROM: Timothy Fields, Jr.
fi=~~Acting Assistant Adm “strator

TO: Regional Administrators
Regions I-X

PURPOSE

This Directive recommends that EPA remediation programs be familiar with
Comprehensive State Ground Water Protection Programs (CSGWPPs) and utilize them as a
means of giving more flexibility to a State for management of ground-water resources. EPA’s
ground-water remediation programs - Superfund, RCRA Subtitle C and D, and Underground
Storage Tanks - have an important stake in the CSGWPP process. More specifically, this
Directive establishes the policy that EPA remediation programs generally should:

● Defer to State determinations of current and future ground-water uses, when based on an
EPA-endorsed CSGWPP that has provisions for site-specific decisions;

● Participate in EPA’s review and endorsement of CSGWPPs; and

● Use other CSGWPP provisions, as appropriate, for more effective or efficient program
implementation (e.g., increased program emphasis in geographic areas identified in a
CSGWPP as having higher resource value or priority).
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For the Superfund  program the policy, stated above, is intended to revise and supersede
guidance provided in the Preamble to National Contingency Plan (NCP),l  as discussed under
Implementation (Section A) of this Directive.

Background information on CSGWPPs is provided below. More detailed discussion of
when EPA should defer to State determinations of future ground-water use is provided under
Implementation, Section A. Discussion of EPA involvement in the CSGWPP review and
endorsement process is provided in Section B, and the role of other CSGWPP provisions in EPA
remediation programs is discussed in Section C.

BACKGROUND

One of the primary purposes of a CSGWPP is to provide a framework for EPA to give
greater flexibility to a State for management and protection of its ground-water resources. Such a
program was first envisioned in EPA’s Ground-Water Strategy for the 1990s,2 which states that:

“To the extent authorized by EPA statute and consistent with Agency program
implementation objectives, EPA will defer to State policies, priorities, and standards once
a State has developed an ‘adequate’ program.”

EPA’s CSGWPP Guidance

Guidance describing what the Agency meant by an “adequate” ground-water program
was issued in 1992. This document, entitled Final Comprehensive State Ground Water
Protection Program?  identified six Strategic Activities that should be included in a
Comprehensive State Ground Water Protection Program to be considered “adequate” by EPA.
(Readers of this Directive are strongly advised to read the 1992 Final CSGWPP guidance to gain
a more complete understanding of the CSGWPP approach.) The Strategic Activities identified in
the 1992 Final CSGWPP Guidance are listed in Attachment 1.

The 1992 Final CSGWPP Guidance describes how developing a CSGWPP is a three-
stage process. First, a State develops a Core CSGWPP and submits it to the EPA Regional ofllce
for review and endorsement. (The review and endorsement process is discussed under
Implementation, Section B.) The Core Program need include only one ground-water
protection or remediation program to demonstrate whether the State’s CSGWPP approach is

‘The “National  Oil and Hazardous Substances Pollution Contingency Plan, Final Rule” (NCP) provides the
regulatory fixnework  for the Superfi.md program The NCP was published in 1990  in Volume 55, No. 46, March 8,
1990 of the Federal Register  and is included in the Code of Federal Regulations (CFR) as 40 CFR Part 300.

2“Protecting  the Nations Ground Water: EPA’s Strategy for the 1990s,” Publication 2 lZ- 1020, OffIce of
the Administrator, July 1991.

3EPA publication: EPA 1OO-R-93-OO1, OffIce of the Administrator, December 1992.
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consistent with the guidance. Several States have already developed or are developing a Core
CSGWPP, as indicated in Attachment 2. Second, after the Core Program is endorsed by EPA,
joint State-EPA discussions should result in a “multi-year planning agreement” for incorporating
additional State and EPA programs into the CSGWPP, leading to a “Fully Integrating
CSGWPP.” The Core CSGWPP provides the basis for multi-year planning discussions.
Third, at the completion of the multi-year planning and implementation processes, a “Fully
Integrating” CSGWPP occurs when the six previously mentioned Strategic Activities
fundamentally influence and are supported by the day-to-day operations of ~ federal, state and
local ground-water related protection and remediation  programs. Adequacy criteria, which
describe what EPA expects from a State for both a Core and Fully Integrating CSGWPP, are
described in the 1992 Final CSGWPP guidance.

EPA Commitments Supporting CSGWPPs

In the 1992 Guidance, EPA recognized that fimdamental  changes within its own
programs were just as much a prerequisite to achieving a Fully Integrating CSGWPP as the
Strategic Activities that a State needs to undertake. EPA documented its willingness to change
its own programs in a document entitled, EPA ‘,s Commitments to Support Comprehensive State
Ground- Water Protection Programs.4 This document identified specific actions, that EPA has
already taken, will take, or will evaluate for future action to support CSGWPPs. The primary
focus of the commitments is to provide the States enhanced flexibility for setting their own
priorities and promoting greater State- and community-based decision making. The 1995
commitments reflect only the first set of EPA actions to support States developing CSGWPPS.
EPA will continue to review proposals for fhture actions and program changes that could
improve comprehensive ground-water protection.

CSGWPPS and Performance Partnership Agreements

A Performance Partnership Agreement (PPA) is a broad strategic document containing a
joint statement of priorities and goals negotiated between a State and an EPA Region. It is also
called an Environmental Performance Agreement. States that have negotiated or are in the
process of negotiating PPAs may have accomplished some of the critical activities needed for a
CSGWPP. For States that have an EPA-endorsed CSGWPP, the CSGWPP can become part of a
PPA and would constitute the State’s priority setting policy for ground-water protection and
remediation. For fhrther information concerning PPAs, refer to the EPA fact sheet entitled
&ate/EPA Performance Partnershipss.

4EPA Publication EPA 100-R-95-002, OffIce of the Adrninistrator,  June 1995.

5Publication  1OO-F-96-O24, Office of Regional Operations and State/Local Operations, October 1996.



CSGWPPS and EPA Remediation  Programs

The overall goal of EPA remediation programs is to protect human health and the
environment. With respect to ground water, this goal includes taking actions to prevent ground-
water resources from becoming contaminated in the first place, preventing unacceptable
exposures of human and ecologic receptors to contaminated ground water, and remediating
contaminated aquifers to beneficial uses where practicable. EPA recognizes the limited
resources available for ground-water protection and remediation, the need to prioritize these
activities, and the central role of the States in making ground-water protection and remediation
decisions. EPA anticipates that the CSGWPP process will be the vehicle by which EPA and the
States can come to a mutual understanding of regulatory requirements, policies and priorities that
influence ground-water protection and remediation decision making.

In developing a Core CSGWPP, EPA generally expects a State to devise guidelines to
classify ador prioritize ground waters based upon their current use, expected future use,
vulnerability to contamination, resource value, or similar factors. Such resource-based
classifications or priorities can then be used by the State and EPA for a variety of purposes,
including:

● Program planning, so that protection and remediation efforts can be emphasized in
geographic areas with high priority ground waters (see Implementation, Section C); and

● Program decision-making, in which current and expected future uses (or other factors
such as resource value) are an important factor in decisions regarding remediation of
contaminated sites.

However, the Agency’s experience with Core CSGWPPS developed to date is that they
generally cannot be used for the site-specific decisions made by EPA remediation programs,
because they either:

● Define broad scale (e.g., basin-wide) classifications or priorities that cannot be applied to
ground waters at specific sites; or

● Do not define a basis for distinguishing among ground-water resources within the State
(i.e, all ground waters have the same expected use or priority).

Implementation of EPA remediation programs requires that assessments and re.mediation
decisions be made at specific sites or facilities. Thus, if a CSGWPP is expected to provide
comprehensive guidance to EPA concerning remediation decisions, it should have provisions
which allow ground-water classifications or priorities to be determined at a specific site
anywhere in the State. For example, if a Core CSGWPP defines high value ground waters
(and/or those of low value) and is expected to be utilized in remediation decisions, the definition
should include criteria which allow the resource value of ground water to be determined at a
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specific site anywhere in the State. Also, for this example, EPA and the State should have
reached agreement on how the resource value of ground water is to be utilized in remediation
assessments or decisions. Further discussion of CSGWPP provisions that support site-specific
determination of ground-water classification or priority is provided under Implementation,
Section A, of this Directive.

In general, a Core CSGWPP that provides no mechanism for distinguishing among
ground waters of the State provides less usefid  information for site-specific remediation
decisions than a CSGWPP that does draw distinctions among different ground-water resources.
Further, such a CSGWPP does not meet the intent of EPA’s 1992 CSGWPP guidance which
expects a Core CSGWPP to provide some method for establishing priorities among ground-water
resources based on ground-water characteristics ardor other factors.6 For a CSGWPP that
defines all ground waters as a source of drinking water or as high priority, EPA remediation
programs should work with other EPA and State programs during the CSGWPP review process
(see Implementation, Section B) to develop criteria which can be used to fhrther distinguish
among the State’s ground waters at specific sites (see Implementation, Section A).

EPA recognizes that not all States plan to develop a ground-water classification system as
part of their Core CSGWPP. As an alternative approach, a CSGWPP may define the relative
value, priority or vulnerability of ground-water resources rather than current and expected future
uses. For a CSGWPP that does not define current and fiture ground-water uses, EPA
remediation programs should work with other EPA and State programs during the CSGWPP
review process to clari~ how the relative value, priority or vulnerability will be used to make
assessment or remediation decisions at specific sites.

IMPLEMENTATION

A. EPA Deferral to State Determinations of Future USQ

Current Practice

Determining current and fiture uses of contaminated ground waters at a particular site or
facility is important for all EPA remediation programs. These programs consider ground-water
uses when assessing the risks posed by the contamination, determining appropriate remedial
objectives, and in setting appropriate cleanup levels when ground-water restoration is an
objective. In the Underground Storage Tank p~ogram,  site-specific cleanup requirements
generally are established !msed on the current and fhture  risks posed by the site, including risk-
based cleanup levels for specific ground-water contaminants. In Superfund and the RCRA

%his is called for by Core Adequacy Criterion 2 under Strategic Activity 2 (page 2-7) of the 1992 Final
CSGWPP Guidance: “A State’s ground water priority-setting process is based primarily on consideration of varying
ground water characteristics such as those listed on Figure 2-1 on Page 2-18 [of the 1992 guidance].”
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Subtitle C and D programs, drinking water standards7 generally are used as cleanup levels for
ground waters that are determined to be a current or potential future source of drinking water.
Conversely, these programs generally do not use drinking water standards as cleanup levels for
ground waters that are not a potential source of drinking water; and for this case, cleanup levels
generally are determined from a site-specific evaluation of risk and receptors. For example,
appropriate cleanup levels for contaminated ground water flowing into surface water could be
based on ensuring protection of ecologic receptors, rather than direct ingestion of the ground
water by humans. Also, ground-water uses could include support of surface water ecosystems.
Thus, determining current and future ground-water uses is necessary to determine the
potential risks posed by the contamination, and as a result, the remediation objectives
and/or cleanup levels needed to protect human health and the environment.

Current practice in determining ground-water uses at a particular site or facility varies
somewhat among EPA remediation programs. EPA programs generally consider State ground-
water classifications or similar State designations for determining current and fiture ground-
water uses. For the Superfimd  program, guidance on this issue is provided in the NCP Preamble,
which recommends that the Agency’s 1984 Grourzd-lVater  Protection Strategv8 and 1986
Guidelines for Ground-Water  C2ass@ation9  be used as guidelines for determining future use of
ground waters at a particular site. (These documents defined Class I, II and III ground waters.)
The Superfund  program also considers State ground-water classifications in determining fhture
use, but the NCP Preamble advises that where State and EPA classifications result in different
ground-water use scenarios, the classification leading to the more “stringent” remediation goals
should be used. Thus, ground waters at a given site are generally assumed to be a future source
of drinking water if designated as such by the State or if considered to be a potential source of
drinking water under the 1986 Classification Guidelines. For any use scenario, Superfi.md
remedies must be protective of human health and the environment.

Policy Change for Superfund

For the Superfund program the policy of deferring to a State’s ground-water use
determination (discussed below) supersedes the guidance provided in the NCP Preamble
(discussed above). This policy change is necessary to make the Superfund program consistent
with EPA’s StrategY for the 1990s and the 1992 Final CSGWPP guidance. Although the NCP
Preamble is not part of the rule, it is used as program guidance. At the time it was written the
NCP Preamble was consistent with the Agency’s 1984 Ground-Water Protection Strategy and

7Drinking  water standards include maximum contaminant levels (MCLS)  or non-zero Maximum
Contaminant Level Goals (MCLGS)  promulgated under the Safe Drinking Water Act, more stringent State drinking
water standards, or risk-based levels for contaminants that do not have federal or State MCLS.

“’Ground-Water  Protection Strategy,” OffIce of Ground-Water Protection, August 1984.

9“Guidelines  for Ground-Water Classification Under the [ 1984] EPA Ground-Water Protection Strategy,
Final Draft,” Oftice  of Ground-Water Protection, November, 1986.
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the 1986 Classification Guidelines, which have since been superseded by EPA’s StrategY  for the
1990s  and the 1992 Final CSGWPP guidance. The NCP Preamble states:

“If a state classification would lead to a less stringent solution than the EPA classification
scheme, then the remediation goals will generally be based on EPA classification.”’0

For States that have a CSGWPP that has been endorsed by EPA and has provisions for
site-specific decisions, EPA will generally defer to State determinations of current and fhture
ground-water uses, as discussed below. For States that do not have an EPA-endorsed CSGWPP,
or for CSGWPPS that do not have provisions for making site-specific determinations of ground-
water use (or resource value, priority or vulnerability), the Superfund  program will continue to
follow guidance provided in the NCP Preamble, as stated above. No policy change is needed for
the RCRA Subtitle C and D and Underground Storage Tank programs because these programs
already have the flexibility to defer, where appropriate, to State determinations of ground-water
use under a wide range of circumstances.

Deferral to EPA-endorsed CSGWPPS

Under this Directive, Superfund  and other EPA remediation programs should generally
defer to a State’s determination of current and fiture ground-water uses, when based on criteria
or methodology that 1) are specified in an EPA-endorsed Core CSGWPP, and 2) can be applied
at specific sites or facilities. Under such a CSGWPP and except as noted below, EPA
remediation  programs generally should defer to a State’s determination of ground-water
use even when it differs from the use that would otherwise have been determined by EPA
using the 1986 Classification Guidelines. As a result, EPA remediation programs should
generally assess site risks (e.g., the Baseline Risk Assessment for Superfund sites) and
establish remediation  objectives and/or cleanup levels consistent with the CSGWPP-
determined ground-water uses.

Ground-water use determinations in previous remediation decisions, including Superfund
Records of Decision and permits or orders issued under RCRA Subtitle C or D authority, are
unaffected by this Directive or by EPA endorsement of a State’s CSGWPP. EPA would follow
applicable requirements of the relevant remediation program in determining whether to change
any existing decision document, based on new information concerning the site or facility.

Exceptions to the above policy of EPA generally deferring to State ground-water use
determinations may be appropriate under certain circumstances. These exceptions are expected
to be rare for CSGWPPS that have been reviewed and endorsed by EPA remediation programs.

%ICP Preamble at page 8733.



In general, it may be appropriate to depart from
ground-water use if the State’s determination:
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a State’s determination of current and future

●

●

●

●

●

Is not consistent with the EPA-endorsed CSGWPP;

Is not consistent with an existing, applicable State or federal statute or promulgated
regulation; 11

Is based on technically incorrect or erroneous information;

Affects an interstate aquifer and is not consistent with the use determination for this
aquifer in an adjacent State; or

Would lead to selection of a remedy that EPA considers not sufficiently protective of
human health and the environment.

States have been authorized to implement some EPA remediation programs, such as the
RCRA Subtitle C and D and Underground Storage Tank programs. For States with an EPA-
endorsed CSGWPP, EPA expects that State determinations of ground-water use at specific
facilities to be assessed or remediated under these authorized or approved programs will
generally be consistent with the CSGWPP.

Provisions Supporting Site-specific Decisions

If a CSGWPP is expected to provide comprehensive guidance to EPA concerning
remediation decisions, the CSGWPP should have provisions which allow ground-water
classifications or priorities to be determined at a specific site or facility anywhere in the State, as
discussed above. In this Directive, CSGWPP provisions supporting site-specific decisions are
defined as factors, criteria or a methodology included in the CSGWPP for determining ground-
water classifications or priorities at a specific site. Including these provisions in a CSGWPP will
ensure that these factors, criteria or methodology are consistently applied throughout the State.
Examples of physical characteristics and other factors that can be used to define the use, or
relative value or priority of ground-water resources at specific sites are provided in Figure 2-1
(page 2-1 8) of the 1992 CSGWPP Guidance. Also, EPA Region I has completed a regional
guidance*2  which identifies factors for determining ground-water “use and value” at a specific
site and explains how these determinations will generally be used by EPA remediation programs

1 lFor example the Safe Drinking Water Act and 40 CFRj Sections 144.3, and 146.3, define an
“underground source of drinking water.”

12’’Final Groundwater  Use and Value Determination Guidance, A Resource-Based Approach to Decision
Making:’ U.S. EPA Region I, April 4, 1996. (For copies of this Region I guidance, contact Gloria Hume at (617)
573-5700.)
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in that Region. The Region I guidance provides a good example of an approach to site-specific
determination of ground-water resource priorities that can be included in a Core CSGWPP or
developed as a separate EPA-State agreement subsequent to EPA endorsement of a Core
CSGWPP.

As discussed above, some Core CSCWPPS do not provide a basis for distinguishing
among ground-water resources within the State (i.e, all ground waters have the same expected
fhture use or priority). Although some States have statutes or regulations designating all ground
waters as potential drinking waters, the CSGWPP should include some method for setting
ground-water resource priorities within the State. Examples of factors or criteria which can be
used to distinguish among potential drinking waters on a site-specific basis are:

● Expected time frame Gf future use;

● Likelihood of use within a certain time period (e.g., 30 years);

● Relative priority or value; or

● Relative vulnerability of ground waters.

The types of site-specific provisions listed above are useful to EPA remediation programs
because, in addition to assessing risks and establishing cleanup levels based on expected ground-
water uses, these programs must evaluate alternative remedial measures and select those most
appropriate for a given site or facility. Different remedial measures often require substantially
different time periods to attain the remedial objectives. For example, remedial measures that
require a relatively long period of time to attain drinking water standards maybe appropriate for
contaminated ground waters that are not expected to be used for this purpose in the near future.
A longer rernediation  time frame may also be appropriate for ground waters of lower priority or
resource value.

‘To support remediation under the Underground Storage Tank program, the CSGWPP
should also have a mechanism for providing site-specific flexibility in setting risk-based
remediation requirements, including cleanup levels for specific ground-water contaminants,
based on the current and fiture risks posed by the site.

Provisions that support site-specific remediation activities should be part of a Core
CSGWPP prior to EPA-endorsement when it includes an EPA remediation program (i.e., the
six Strategic Activities have been demonstrated using this program). When an EPA remediation
program is not part of the Core CSGWPP, additional provisions for site-specific decision-
making should be established in State-EPA negotiations during the subsequent “multi-year
planning” stage. When provisions specific to one or more EPA remediation programs are added
subsequent to EPA endorsement of the Core CSGWPP, these provisions can either be included
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as a separate agreement (e.g. a Memorandum of Agreement) or as an update or attachment to the
Core CSGWPP.

B. EPA Involvement in CSGWPP Review and Endorsement

P.eview Process

After developing their Core CSGWPPS, States submit them to EPA regional offices for
cross-program review. Regional staff from all EPA remediation  programs, including RCRA
Subtitle C and D, Superfund and Underground Storage Tanks, or cross-program
representatives should be involved in the review of a Core CSGWPP. In this review, EPA
Regional staff should assess the implications for and useability  of the principles developed in the
Core CSGWPP by their respective programs. Regional staff should also make sure that
program-specific issues will be resolved, either:

● In the Core CSGWPP, or

● During the “multi-year planning” stage, after the Core CSGWPP has been endorsed.

In the current review process, multiple program ofllces are part of the review team from
both the respective Region and Headquarters, although Headquarters program offices review
only the first Core CSGWPP submitted to each Region. Regional ground-water protection
programs generally have the lead for the EPA review process.

Focus of Review

When reviewing a Core CSGWPP, EPA remediation program staff should pay particular
attention to the following sections of a Core CSGWPP:

❂● The State’s method for establishing ground-water priorities, based on “varying
ground-water characteristics;”  13 and

● Discussion of how ground-water characteristics are to be used to “support rational
decision-making” for site-specific remediation  activities.14

These two Adequacy Criteria are closely linked. A Core CSGWPP should  define and
demonstrate use of a priority setting mechanism in at least one ground-water program. It should
also discuss how this priority setting mechanism would be applied to other programs not profiled
in the Core CSGWPP, including facility siting and remediation programs. EPA remediation

13Adequacy Criterion 2 under Strategic Activity 2, defined in EPA’s 1992 CSGWPP Guidance, page 2-7.

14Adequacy Criterion 6 under Strategic Activity 4, defined in EPA’s 1992 CSGWPP Guidance, page 2-12.
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program staff should determine whether the sections of the Core CSGWPP, noted above,

.

.-
adequately support types of site-specific assessments and decisions made by their specific
remediation pr6grams.  If not, EPA remediation programs should request that provisions
supporting site-specific decisions be added either to the Core CSGWPP prior to EPA
endorsement or added in subsequent CSGWPP agreements, as appropriate. (See above
discussion under “Provisions Supporting Site-specific Decisions.”)

C. Role of Other CSGWPP Provisions in EPA Remediation Pro~rams

In addition to current and expected fhture  ground-water uses, a CSGWPP may provide
additional information that can be used by EPA programs for program planning, so that
protection and remediation efforts can be emphasized in areas where ground waters have a high
resource value or priority. EPA remediation programs should utilize the resource value or
priority defined in an EPA-endorsed C. SGWPP,  as appropriate, for more effective or efficient
implementation of program activities. For example, an EPA remediation program could set
priorities for sites requiring initial assessments based in part  on the resource value or priori~
defined in an EPA-endorsed CSGWPP. A more specific example would be where an EPA
remediation program schedules initial site assessments in well head protection areas (i.e., high
priority) prior to assessments in other areas.

For fhrther information concerning the role of CSGWPPS in EPA remediation programs,
contact Ken Lovelace  of EPA’s Office of Emergency and Remedial Response at (703) 603-8787,
Guy Tomassoni of the Office of Solid Waste at (703) 308-8622, orJohn  Heffelfinger of the
OffIce of Underground Storage Tanks at (703) 603-7157. For more information about
CSGWPPS in general, contact the ~ound-water  program representative in your Region.

Attachments

cc: Mike Shapiro, OSWER Linda Boornazian, OECA/OSRE
Barbara Hostage, OSWER Larry Starfield,  OGC
Steve Luflig,  OSWEWOERR Lisa K. Friedman, OGC
Elizabeth Cotsworth, OSWER/OSW Cynthia Dougherty, OW
Anna Virbick, OSWIWOUST Kris Hoellen,  ASTSWMO
Jim Woolford, OSWEWFFRRO ~ Mark Giesfeldt, ASTSWMO/
Linda Garczinski, OSWEWOSPS CERCLA Subcommittee Chair
Barry Breen, OECA/OSRE

NOTICE: This  document provides guidance to EPA staff. It also provides guidance to the public and to the
regulated community on how EPA intends to exercise its discretion in implementing its regulations. The guidance
is designed to implement national policy on these issues. The document does not, however, substitute for EPA’s
statutes or regulations, nor is it a regulation itself. Thus, it cannot impose legally-binding requirements on EPA,
States, or the regulated community, and may not apply t? a particular situation based upon the circumstances. EPA

. may change this guidhce  in the future, as appropriate.
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A t t a c h m e n t

STRATEGIC ACTIVITIES OF A
COMPREHENSIVE STATE GROUND WATER PROTECTION PROGRAM’

1.

2.

3.

4.

5.

6.

“Establishing a ground water protection goal to guide all relevant federal, State,
and local programs operating within the State;

Establishing priorities, based on characterization of the resource, identification of
sources of contamination, and programmatic needs, to guide all relevant federal,
State, and local programs and activities in @e State toward the most efficient and
effective means of achieving the State’s common ground water protection goal;

Defining authorities, roles, responsibilities, resources, and coordinating
mechanisms across relevant federal, State, tribal, and local programs for
addressing identified ground water protection priorities;

Implementing all necessary efforts to accomplish the State’s ground water
protection goal consistent with the State’s priorities and schedules;

Coordinating information collection and management to measure progress, re-
evaluate priorities, and support all ground water-related programs; and

Improving public education and participation in all aspects of ground water
protection to achieve support of the State’s protection goal, priorities, and
p r o g r a m s . ”

*
From 1992 Final CSGWPP Guidance, pages 1-19 and 1-20.
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Attachment 2*

STATUS OF COMPREHENSIVE STATE GROUND WATER PROTECTION
PROGRAMS

Region 1 Connecticut,
Massachusetts,
New Hampshire

Region 2 New Jersey,
New York

Region 3 I I

Region 4 I Alabama Georgia,
Florida

Region 5 I Wisconsin I Illinois

Region 6 I Oklahoma I Arkansas,
Louisiana

‘Region 7 I I

Region 8 I I Montana

Region 9 I Nevada

Region 10 \ Washin@on
s

Total No. States I 6 States I 10 States

TOTAL OF 16 STATES HAVE SUBMITTED CSGWPPS TO EPA.

*
Based on information provided by EPA’s OffIce of Ground Water and Drinking Water, Ground Water Protection
Division, as of March, 1997.

!
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Notice: This document provides guidance to EPA staff.  It also provides guidance to the public
and to the regulated community on how EPA intends to exercise its discretion in implementing
the National Contingency Plan.  The guidance is designed to communicate national policy on
these issues.   The document does not, however, substitute for EPA's statutes or regulations,
nor is it a regulation itself.  Thus, it cannot impose legally-binding requirements on EPA,
states, or the regulated community, and may not apply to a particular situation based upon the
circumstances.  EPA may change this guidance in the future, as appropriate.



ABSTRACT

This guidance document describes key principles and expectations, interspersed with "best
practices" based on program experience, that should be consulted during the Superfund
remedy selection process.  These remedy selection "Rules of Thumb" are organized into three
major policy areas: 1) risk assessment and risk management, 2) developing remedial
alternatives, and 3) ground-water response actions.  The purpose of this guide is to briefly
summarize key elements of  various remedy selection guidance documents and policies in one
publication.  EPA believes that consistent application of national policy and guidance is an
important means by which we ensure the reasonableness, predictability, and cost-effectiveness
of our decisions.  Gathering these remedy selection policy expectations into one document will
support our ongoing efforts to promote these important objectives.  For more detailed
discussions of these policy areas, consult the National Contingency Plan (NCP) and the
guidance documents listed at the end of each section.  This guide has been developed as one
of the Superfund administrative reforms announced by Administrator Carol Browner on
October 2, 1995.

To Obtain Documents:

EPA employees can obtain additional copies of this guidance, or copies of
documents referenced in this guidance, by calling the Superfund Document
Center at 703-603-9232, or by sending an e-mail request to
superfund.documentcenter@epamail.gov.  Non-EPA employees can obtain
these documents by contacting the National Technical Information Service at
703-487-4650.  This document is also available on the Internet at
http://www.epa.gov/superfund.
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INTRODUCTION

Applicability to the RCRA 
Corrective Action Program

The Superfund and Resource Conservation
and Recovery Act (RCRA) Corrective Action
programs generally should yield similar remedies in
similar circumstances.  Therefore, the Agency believes
that many of the principles conveyed in this document
are applicable to the RCRA Corrective Action
program, except where justified based on clear
programmatic differences.  For example, although
RCRA Corrective Action incorporates risk-based
decision making, formal "baseline risk assessments"
are not always conducted as they are for Superfund
sites.  Superfund project managers using these
principles can be confident that remedies selected
generally will satisfy RCRA Corrective Action;
likewise, RCRA Corrective Action project managers
are encouraged to use these principles, as appropriate,
to promote cost-effective remedial decision making
and consistency with Superfund.  For more
information see:  Coordination between RCRA
Corrective Action and Closure and CERCLA Site
Activities (OSWER Directive 9200.0-25, September
24, 1996); and Advance Notice of Proposed
Rulemaking (ANPR) for RCRA Corrective Action (61
FR 19432, May 1, 1996).

The Superfund program's remedy selection process links the analysis of site cleanup alternatives,
conducted in a remedial investigation/feasibility study (RI/FS), with the documentation of the selected
remedy in a Record of Decision (ROD).  Section 121 of the Superfund statute (the Comprehensive
Environmental Response,  Compensation and Liability Act (CERCLA)) established five principal
requirements for the selection of remedies.  Remedies must: 1) protect human health and the
environment; 2) comply with applicable or relevant and appropriate requirements (ARARs) unless
a waiver is justified; 3) be cost-effective; 4) utilize permanent solutions and alternative treatment
technologies or resource recovery technologies to the maximum extent practicable; and 5) satisfy a
preference for treatment as a principal element, or provide an explanation in the ROD as to why this
preference was not met.

In the Superfund regulations (the National Oil and
Hazardous Substances Contingency Plan (NCP)),
EPA established a national goal and a series of
expectations to reflect the principal requirements of
Section 121 and to help focus the RI/FS on
appropriate waste management options  (Exhibit 1).
EPA also developed nine criteria for evaluating
remedial alternatives to ensure that all important
considerations are factored into remedy selection
decisions (Exhibit 2).  These criteria are derived
from the statutory requirements of Section 121, as
well as technical and policy considerations that have
proven to be important for selecting among
remedial alternatives.  The nine criteria analysis
comprises two steps: an individual evaluation of
each alternative with respect to each criterion; and
a comparison of options to determine the relative
performance of the alternatives and identify major
trade-offs among them (i.e., relative advantages and
disadvantages).
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Exhibit 1

Superfund Program Goal and Expectations

Program Goal (40 CFR 300.430(a)(1)(i))

The national goal of the remedy selection process is to select remedies that are protective of human
health and the environment, that maintain protection over time, and that minimize untreated waste.  

Program Expectations (40 CFR 300.430(a)(1)(iii)(A-F))

EPA generally shall consider the following expectations in developing appropriate remedial
alternatives:

C EPA expects to use treatment to address the principal threats posed by a site, wherever practicable.

C EPA expects to use engineering controls, such as containment, for waste that poses a relatively low
long-term threat or where treatment is impracticable.

C EPA expects to use a combination of methods, as appropriate, to achieve protection of human health
and the environment.

C EPA expects to use institutional controls, such as water use and deed restrictions, to supplement
engineering controls as appropriate for short- and long-term management to prevent or limit
exposure to hazardous substances, pollutants or contaminants.

C EPA expects to consider using innovative technology when such technology offers the potential for
comparable or superior treatment performance or implementability, fewer or lesser adverse impacts
than other available approaches, or lower costs for similar levels of performance than demonstrated
technologies.

C EPA expects to return usable ground waters to their beneficial uses wherever practicable, within a
timeframe that is reasonable given the particular circumstances of the site.

EPA established the RI/FS process for gathering the information necessary to select a remedy that
is appropriate for the site and fulfills these statutory mandates.  The RI includes sampling and analysis
to characterize the nature and extent of site contamination, performance of a baseline risk assessment
to assess the current and potential future risks to human health and the environment posed by that
contamination, and the conduct of treatability studies (where appropriate)  to evaluate the potential
costs and effectiveness of treatment (or recovery) technologies to reduce the toxicity, mobility, or
volume of specific site waste.  The FS includes the development and screening of alternative remedial
actions, and the detailed evaluation and comparison of the final candidate cleanup options.  Typically,
a range of options is developed during the FS concurrently with the RI site characterization, with the
results of each influencing the other in an iterative fashion.  (See RI/FS Guidance for a more complete
discussion.)



Exhibit 2

RELATIONSHIP OF THE NINE CRITERIA
TO THE STATUTORY FINDINGS

NINE CRITERIA STATUTORY FINDINGS

PROTECTION OF HUMAN HEALTH 
AND THE ENVIRONMENT

PROTECTION OF HUMAN HEALTH 
AND THE ENVIRONMENT

COMPLIANCE WITH ARARs COMPLIANCE WITH ARARs OR
JUSTIFICATION OF A WAIVER

LONG-TERM EFFECTIVENESS 
AND PERMANENCE

TOXICITY, MOBILITY, OR
VOLUME REDUCTION
THROUGH TREATMENT

SHORT-TERM EFFECTIVENESS

COST-EFFECTIVENESS

UTILIZATION OF PERMANENT 
SOLUTIONS AND TREATMENT OR
RECOVERY TO THE MAXIMUM 
EXTENT PRACTICABLE ("MEP")IMPLEMENTABILITY

COST

STATE AGENCY ACCEPTANCE

COMMUNITY ACCEPTANCE

PREFERENCE FOR TREATMENT AS A
PRINCIPAL ELEMENT (AS A CONSIDERATION
IN BALANCING THE NINE CRITERIA)

3

EPA also established a two-step remedy selection process, in which a preferred remedial action is
presented to the public for comment in a Proposed Plan, which summarizes preliminary conclusions
as to why that option appears most favorable based on the information available and considered
during the FS.  Following receipt and evaluation of public comments on the Proposed Plan (which
may include new information),  EPA makes a final decision and documents the selected remedy in a
ROD.  (See Remedy Selection Guidance for a more complete discussion.) 

EPA has issued numerous guidance documents that complement and clarify the remedy selection
framework presented in the NCP.  Rules of Thumb for Superfund Remedy Selection summarizes the
remedy selection policy expectations contained in these guidance documents as well as in the
Superfund statute and regulations.  By summarizing this information in a single document, EPA
expects to assist Remedial Project Managers and other program implementers in applying remedy
selection principles in an appropriately consistent manner.  

Please note that this guidance document is not a comprehensive guide to every Agency policy that
might affect remedy selection, nor is it a replacement for the careful application of regulatory and
statutory requirements to individual sites.  Rather, the document is a synopsis of the principles and
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For Additional Information on the Remedy Selection Process:
 

L NCP:  National Oil and Hazardous Substances Pollution Contingency Plan (The
NCP): With the Preambles of 1988 and 1990 and the New Index of Key Terms
(OSWER Publication 9200.2-14, January 1992).

L RI/FS Guidance:  Guidance for Conducting Remedial Investigations and Feasibility Studies
under CERCLA  (EPA 540-G-89-004, October 1988).

L ROD Guidance:  Interim Final Guidance on Preparing Superfund Decision Documents: The
Proposed Plan, The Record of Decision, Explanation of Significant Differences, The Record of
Decision Amendment: Interim Final (EPA 540-G-89-007, July 1989).  (Revision anticipated in
1998.)

L Remedy Selection Guidance:  A Guide to Selecting Superfund Remedial Actions
(OSWER Publication  9355.0-27FS, April 1990).

L SACM Guidance:  Guidance on Implementation of the Superfund Accelerated Cleanup Model
(SACM) under CERCLA and the NCP (OSWER Directive 9203.1-03, July 7, 1992).  Five
additional fact sheets also describe SACM and are available by citing the following reference:
OSWER Directive 9203.1-05I (Volume 1, Numbers 1-5), December 1992.

L Non-Time Critical Removal Guidance:  Guidance on Conducting Non-Time Critical Removal
Actions under CERCLA  (EPA 540-R-93-057, August 1993).

L Role of Cost Directive:  The Role of Cost in the Superfund Remedy Selection Process
(EPA 540-F-96-018, September 1996).

expectations that are likely to have the most bearing on a wide range of site remedy selections.  While
this document should help expedite and focus the remedy selection process, it is not a substitute for
a careful review and application of CERCLA, the NCP, and relevant guidance documents at
individual sites. 

Primary source documents for policy statements have been identified in parentheses in italics
following each Rule of Thumb and full citations are included at the end of each major section.
Specific page citations are provided, where appropriate, and represent the beginning of a relevant
section in the document.  These source documents should be obtained and consulted for more
information.
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RISK ASSESSMENT AND RISK MANAGEMENT

Background

The mandate of the Superfund program is to protect human health and the environment from current
and potential threats posed by uncontrolled hazardous waste sites.  The NCP established the RI/FS
process to characterize the nature and extent of site risks, develop and evaluate cleanup options, and
gather other information necessary to select a remedy that is appropriate for a site.  A baseline risk
assessment is performed as part of the RI/FS to evaluate the potential threat to human health and the
environment in the absence of any remedial action.  EPA uses the results of the RI/FS and baseline
risk assessment to make a series of site-specific risk management decisions in the Superfund remedy
selection process.

Presented below is a summary of key principles and expectations for risk assessment and risk
management that have been developed for the Superfund program.  Consideration of these principles
will help ensure that remedies are both cost-effective and appropriately consistent with national policy
and guidance.

Risk Assessment Rules of Thumb

The following principles should be consulted when developing the baseline risk assessment.  If the
RI/FS only addresses a portion of the site or specific medium (e.g., ground water), these principles
apply to the baseline risk assessment developed in support of that specific operable unit.  Additional
efforts may be required to relate the specific action to the overall risk posed by the site as a whole.

1) Conceptual Site Model: Evaluate available data and develop a well-defined conceptual site
model (CSM) in the earliest stages of the baseline risk assessment.  The CSM is a three-
dimensional "picture" of site conditions that illustrates contaminant sources, release
mechanisms, exposure pathways, migration routes, and potential human and ecological
receptors.  The CSM documents current and potential future site conditions and is supported
by maps, cross sections, and site diagrams that illustrate what is known about human and
environmental exposure through contaminant release and migration to potential receptors.
The CSM is initially developed during the scoping phase of the RI/FS and should be modified
as additional information becomes available.  (RI/FS Guidance; DQO Guidance; Soil
Screening Guidance; and RAGS I Part A)

2) Exposure Pathways: Evaluate all relevant exposure pathways related to the site (e.g., direct
ingestion, inhalation), for both current and reasonably anticipated future land uses as well as
current and potential future ground-water and surface water uses.  (Land Use Directive;
RAGS I Part A; and Soil Screening Level Guidance)

3) Data Needs: Collect sufficient contaminant concentration data from each relevant medium
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to adequately characterize the nature and extent of contamination and to develop sound
estimates of  risk associated with each exposure pathway.  (DQO Guidance)

4) Site-Specific Risk Calculation: The following principles apply to site-specific risk
calculations in the baseline risk assessment:

! Calculate the cumulative risks to an individual for chronic exposures, using
reasonable maximum exposure (RME) assumptions by combining a
statistically sound, arithmetic average, exposure-point concentration with
reasonably conservative values for intake and duration.  The most current
updates on exposure assumptions, methods, and models for the residential
exposure scenario can be obtained from the Soil Screening Guidance.

! Use the most current toxicity values provided by the Integrated Risk
Information System (IRIS) or the Health Effects Assessment Summary Tables
(HEAST).  Call the Superfund Technical Support Center in Cincinnati at
(513) 569-7300 if toxicity values are not reported in IRIS or HEAST. (RAGS
I Part A)

! Include estimates of risk for current and reasonably anticipated future land
uses and potential future ground-water and surface water uses, without
institutional controls. The baseline risk assessment is essentially an evaluation
of the "no action" alternative (i.e., an assessment of the risk associated with
a site in the absence of any remedial action or control).  While institutional
controls do not actively clean up the contamination at a site, they can control
exposure and, therefore, are considered to be limited action alternatives that
may be evaluated during the remedy selection process. (1990 NCP Preamble
at 55 FR 8710)

! Include a discussion that identifies major sources of uncertainty or variability
and their influence on the risk estimates.  Probabilistic methods may aid in
evaluating uncertainty at some sites.  (RAGS I Part A; and EPA’s Risk
Characterization Policy)

5) Other Measures of Risk: Other measures of risk (e.g., central tendency) can be used to
describe site risks more fully.  However, RME risk generally should be the principal basis for
evaluating potential risks at Superfund sites.   (1990 NCP Preamble at 55 FR 8711; RAGS
I Part A, page 6-4; and EPA’s Risk Characterization Policy)

6) Exposed Populations: The risk analysis should clearly identify the population, or population
sub-group (e.g., highly exposed or susceptible individuals), for which risks are being
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evaluated.  (RAGS I Part A, page 6-6; and EPA’s Risk Characterization Policy)

7) Ecological Risk Assessment: Include an assessment of ecological risk in the baseline risk
assessment in order to support EPA’s mission to protect the environment.  A screening
ecological risk assessment generally should be conducted to identify those chemicals, media,
and portions of the site requiring more detailed study and analysis.  Use site-specific toxicity
tests, field studies, and food-chain models whenever appropriate.  (ECO Risk Guidance; and
RAGS II)

Risk Management Rules of Thumb

The following principles should be consulted when making risk management decisions in the
Superfund program.  Unless otherwise noted, the Rules of Thumb presented in this section are
derived from the Role of Baseline Risk Assessment Directive.  

1) Basis for Action: A response action is generally warranted if one or more of the following
conditions is met:

! The cumulative excess carcinogenic risk to an individual exceeds 10  (using-4

reasonable maximum exposure assumptions for either the current or
reasonably anticipated future land use);

! The non-carcinogenic hazard index is greater than one (using reasonable
maximum exposure assumptions for either the current or reasonably
anticipated future land use);

! Site contaminants cause adverse environmental impacts; or

! Chemical-specific standards or other measures that define acceptable risk
levels are exceeded and exposure to contaminants above these acceptable
levels is predicted for the RME.  Examples include: drinking water standards
that are exceeded in ground water when that  ground water is a current or
potential source of drinking water; or water quality standards that are
exceeded in surface or ground waters that support the designated uses of
these waters (e.g., support aquatic life).
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RAOs, PRGs and Final Cleanup Levels

Remedial action objectives (RAOs) provide
a general description of what the cleanup will
accomplish (e.g., restoration of groundwater).
Preliminary remediation goals (PRGs) are the more
specific statements of the desired endpoint
concentrations or risk levels, for each exposure
route, that are believed to provide adequate
protection of human health and the environment
based on preliminary site information.  Initial PRGs
are developed early in the RI/FS process and are
based on ARARs and other readily available
information, such as concentrations associated with
10  cancer risk or a hazard quotient equal to one-6

for noncarcinogens calculated from EPA toxicity
information.  Initial PRGs may also be modified
based on exposure, uncertainty, and technical
feasibility factors.  As data are gathered during the
baseline risk assessment and RI/FS, PRGs are
refined into final contaminant-specific cleanup
levels.  Based on consideration of factors during the
nine criteria analysis and using the PRG as a point
of departure, the final cleanup level may reflect a
different risk level within the acceptable risk range
(10  to 10  for carcinogens) than the originally-4 -6

identified PRG.  The final cleanup levels, not
PRGs, are documented in the Record of Decision.

2) Preliminary Remediation Goals for Carcinogens: In the absence of ARARs for chemicals
that pose carcinogenic risks, PRGs generally should be established at concentrations that
achieve 10  excess cancer risk, modifying as appropriate based on exposure, uncertainty, and-6

technical feasibility factors.

3) Preliminary Remediation Goals for
Non-Carcinogens: In the absence of
ARARs for chemicals that pose non-
carcinogenic risks, PRGs generally should
be established at concentrations that
achieve a hazard quotient of one.
Cumulative noncancer risks are determined
by adding hazard quotients for chemicals
with the same toxic endpoint or
mechanism of action (e.g., the toxic
endpoint for both ethylbenzene and styrene
is liver toxicity and so these hazard
quotients can be summed).  In establishing
PRGs for chemicals that affect the same
target organ/system, PRGs for individual
chemicals should be divided by the number
of chemicals present in this group (Soil
Screening Guidance, page 32). 

4) Chemical-Specific ARARs: When a
single ARAR for a specific chemical (or in
some cases a group of chemicals) defines
an acceptable level of exposure,
compliance with the ARAR  generally will
be considered protective even if it is
outside the risk range (unless there are
extenuating circumstances, such as
exposure to multiple contaminants or pathways).

5) Background Concentrations: EPA does not generally clean up below natural background
levels.  However, where anthropogenic (i.e., man-made) background levels exceed acceptable
risk-based levels, and EPA has determined that a response action is appropriate, EPA’s goal
is to develop a comprehensive response to address area-wide contamination.  This will help
avoid response actions that create "clean islands" amid widespread contamination (Soil
Screening Guidance, page 8). 

6) Selecting Remedial Action: In the absence of ARARs, remedies should reduce the risks
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from carcinogenic contaminants such that the excess cumulative individual lifetime cancer risk
for site-related exposures falls between 10  and 10 .  The Agency has expressed a preference-4 -6

for cleanups achieving the more protective end of the risk range (i.e., 10 ).   (NOTE: The-6

upper boundary of the risk range is not a discrete line at 1 x 10 , although EPA generally uses-4

1 x 10  in making risk management decisions.  A specific risk estimate around 10  may be-4 -4

considered acceptable if justified based on site-specific conditions.)  For  non-carcinogens,
remedies generally should reduce contaminant concentrations such that exposed populations
or sensitive sub-populations will not experience adverse effects during all or part of a lifetime,
incorporating an adequate margin of safety (i.e., a hazard index at or below one).

7) Timing: A "phased approach" to site investigation and cleanup generally will accelerate risk
reduction and provide additional technical site information on which to base long-term risk
management decisions.  Phased cleanup approaches should be employed wherever practicable
(40 CFR 300.430(a)(1)(ii)(A)).  For more information about the use of early actions to
expedite site cleanup, see SACM Guidance and the Ground-Water Presumptive Strategy.
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     For Additional Information on Risk Assessment and Risk Management:
 

 

L RI/FS Guidance:  Guidance for Conducting Remedial Investigations and Feasibility Studies under
CERCLA  (EPA 540-G-89-004, October 1988).

L RAGS I Part A:  Risk Assessment Guidance For Superfund, Volume 1, Part A:  Human Health Evaluation
Manual, Interim Final (EPA 540-1-89-002, March 1989).

L RAGS II:  Risk Assessment Guidance for Superfund, Volume II, Environmental Evaluation Manual,
Interim Final  (EPA 540-1-89-001, March 1989).

L RAGS I Part B:  Risk Assessment Guidance for Superfund, Volume I, Part B: Human Health Evaluation
Manual, Development of Risk-Based Preliminary Remediation Goals, Interim Final (EPA 540-1-89-002,
December 1991).   [Note: Soil Screening Guidance provides improvements in inhalation and ground water
exposure pathway discussions.]

L RAGS I Part C:  Risk Assessment Guidance for Superfund, Volume I, Part C: Human Health Evaluation
Manual, Risk Evaluation of Remedial Alternatives, Interim (EPA 540-R-92-004, December 1991).

L Role of Baseline Risk Assessment Directive:  Role of the Baseline Risk Assessment in Superfund Remedy
Selection (OSWER Directive 9355.0-30, April 22, 1991).

L SACM Guidance:  Guidance on Implementation of the Superfund Accelerated Cleanup Model (SACM)
under CERCLA and the NCP (OSWER Directive 9203.1-03, July 7, 1992).

L DQO Guidance:  Data Quality Objectives Process for Superfund: Interim Final Guidance  (EPA 540-R-
93-071, 1993).

L EPA’s Risk Characterization Policy:  Policy for Risk Characterization at the U.S. Environmental
Protection Agency (Memorandum from Administrator Carol Browner, March 21, 1995).

L Land Use Directive:  Land Use in the CERCLA Remedy Selection Process (OSWER Directive 9355.7-04,
May 25, 1995).

L Soil Screening Guidance:  Soil Screening Guidance: Users Guide (EPA 540-R-96-018, April 1996).

L Ground-Water Presumptive Strategy:  Presumptive Response Strategy and Ex-Situ Treatment Technologies
for Contaminated Ground Water at CERCLA Sites (EPA 540-R-96-023, October 1996).

L ECO Risk Guidance:  Ecological Risk Assessment Guidance for Superfund: Process for Designing and
Conducting Ecological Risk Assessments (EPA 540-R-97-006,  June 1997).
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  DEVELOPING REMEDIAL ALTERNATIVES

Reasonably Anticipated Future Land
Use and Principal Threat Waste
Identification

The reasonably anticipated future land use at
a site is significant in defining  principal threat
waste areas.  Pursuant to the NCP and the 1995
land use guidance, current land use and reasonably
anticipated future land use should be considered in
identifying realistic exposure scenarios for
estimating site risks.  When the baseline risks
associated with the reasonably anticipated future
land use trigger action, the definition of principal
threat wastes may be determined by the reasonably
anticipated future land use scenario as well.  For
example, soil contamination that could be
considered a principal threat under a residential
exposure scenario might be considered a low-level
threat under a non-residential exposure scenario.
Although no "threshold level" of risk has been
established to identify principal threat waste, a
general rule of thumb is to consider as a principal
threat those source materials with toxicity and
mobility  characteristics that combine to pose a
potential risk several orders of magnitude greater
than the risk level that is acceptable for the current
or reasonably anticipated future land use, given
realistic exposure scenarios.  (For more
information, see Principal Threats Guidance and
Land Use Directive.) 

Background

The national goal of the remedy selection process is to "select remedies that are protective of human
health and the environment, that maintain protection over time, and that minimize untreated waste"
(40 CFR 300.430(a)(1)(i)).  While protection of human health and the environment can be achieved
through a variety of methods, this goal reflects CERCLA’s emphasis on achieving protection through
the aggressive, but realistic, use of treatment.  Remedies that rely on engineering and institutional
controls as a major component, in addition to being less permanent than treatment remedies, may
place constraints on the productive re-use of land.

To accomplish this goal, the NCP describes six expectations for the development of remedial
alternatives.  These expectations, derived from the mandates of CERCLA Section 121 and based on
previous Superfund experience, were developed as
guidelines to communicate the types of remedies
that EPA generally will find appropriate for
specific types of waste. Although remedy selection
decisions are site-specific determinations based on
analyses of remedial alternatives using the nine
evaluation criteria, these expectations help to focus
the RI/FS on appropriate waste management
options. This section discusses the first four of the
six NCP expectations presented in Exhibit 1.
Unless otherwise noted, this section has been
derived from the Principal Threats Guidance.

Identifying Principal and Low-level
Threat Wastes

The concept of principal threat waste and low-
level threat waste, as developed by EPA in the
NCP and expanded in subsequent guidance, should
be applied on a site-specific basis when
characterizing "source material."  Source material
is defined as material that includes or contains
hazardous substances, pollutants, or contaminants
that act as a reservoir for migration of
contamination to ground water, to surface water,
to air, or acts as a source for direct exposure.
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Contaminated ground-water plumes are generally not considered to be source material, although
nonaqueous phase liquids (NAPLs) in the ground water generally would be viewed as source
material.

Identifying principal and low-level threat wastes combines concepts of both hazard and risk.  In
general, principal threat wastes are those source materials considered to be highly toxic or highly
mobile  which generally  cannot  be contained in a  reliable  manner or would  present a  significant
risk to human health or the environment should exposure occur.  Conversely, low-level threat wastes
are those source materials that generally can be reliably contained and that would present only a low
risk in the event of exposure.  The manner in which principal threats are addressed generally will
determine whether the statutory preference for treatment as a principal element is satisfied.

Rules of Thumb for Developing Appropriate Remedial Alternatives for Source Materials

1) Combination of Methods of Protection: An appropriate combination of treatment
technologies, engineering controls, and institutional controls should be considered when
developing remediation approaches that will be protective of human health and the
environment.  Federal or state ARARs (e.g., land disposal restrictions under RCRA) may limit
containment and treatment options.

2) Treatment of Principal Threats: "EPA expects to use treatment to address the principal
threats posed by a site, wherever practicable" (40 CFR 300.430(a)(1)(iii)(A)).

3) Containment of Principal Threats: In some situations, it may be appropriate to contain
rather than treat principal threat wastes due to difficulties in treating the wastes.  The
following situations generally should result in a determination that treatment is not practicable
under the nine remedy selection criteria (Exhibit 2).  For example, when:   

! Treatment technologies are not technically feasible or are not available
within a reasonable time frame;

! The extraordinary  volume of materials or complexity of the site may
make implementation of the treatment technologies impracticable
(e.g., large landfills);

! Implementation of a treatment-based remedy would result in greater
overall risk to human health and the environment due to risks posed
to workers, the surrounding community, or impacted ecosystems
during implementation (to the degree that these risks cannot be
otherwise addressed through implementation measures); and

! Implementation of the treatment technology would have severe effects
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across environmental media.  

4) Containment of Low Level Threats: "EPA expects to use engineering controls, such as
containment, for waste that poses a relatively low long-term threat or where treatment is
impracticable" (40 CFR 300.430(a)(1)(iii)(B)).

5) Treatment of Low-Level Threats: In some situations, it may be appropriate to treat rather
than contain low-level threat wastes.  For example: 

! Once a decision has been made to treat some wastes onsite,
economies of scale may make it cost-effective to treat more than just
principal threat wastes, to alleviate or minimize the need to maintain
engineering or institutional controls over time. 

! In some circumstances, treatment of more than principal threat wastes
may be appropriate in order to make the whole site consistent with the
reasonably anticipated future land use (e.g., where there are plans for
residential development). See the Land Use Directive to obtain
additional information for considering land use in remedy selection
decisions.

6) NAPLs as Principal Threat Wastes: Although nonaqueous phase liquids (NAPLs) are
generally viewed as principal threat wastes,  program experience has shown that removal
and/or in-situ treatment of NAPLs may not be practicable.  Hence, EPA generally expects that
the quantity of free-phase NAPL (i.e., "free product") should be reduced to the extent
practicable and that an appropriately designed containment strategy should be developed for
NAPLs that cannot be removed from the subsurface. This policy applies to both dense
nonaqueous phase liquids (DNAPLs) and light nonaqueous phase liquids (LNAPLs), although
of the two, it is generally more difficult to remove or treat DNAPLs in the subsurface.  (See
Ground-Water Rule of Thumb #10 for more complete discussion of DNAPLs.) 

7) Use of Institutional Controls: Institutional controls (such as easements, well drilling
prohibitions, building permit restrictions, land use zoning restrictions, or fishing bans)
generally shall not substitute for more active measures (e.g., treatment and/or containment
of source material) as the sole remedy unless active measures are not practicable, based on
the balancing of trade-offs among alternatives that is conducted during the remedy selection
process.  Institutional controls typically will be used in conjunction with engineering controls
when the remedy results in long-term waste management onsite. (40 CFR
300.430(a)(1)(iii)(D))
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     For Additional Information on Developing Remedial Alternatives:

L RI/FS Guidance:  Guidance for Conducting Remedial Investigations and Feasibility Studies
Under CERCLA   (EPA 540-G-89-004, October 1988).

L Principal Threats Guidance:  A Guide to Principal Threat and Low Level Threat Wastes
(OSWER Directive 9380.3-06FS,  November 1991).

L Land Use Directive:  Land Use in the CERCLA Remedy Selection Process (OSWER Directive
9355.7-04, May 25, 1995).

L Ground-Water Presumptive Strategy:  Presumptive Response Strategy and Ex-Situ Treatment
Technologies for Contaminated Ground Water at CERCLA Sites (EPA 540-R-96-023, October
1996).
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GROUND-WATER RESPONSE ACTIONS

          Key Ground-Water Response Questions

• What are the current and potential future
beneficial uses of the contaminated ground
water?

• What is the approximate timing of the future
need for ground water?

• Is restoration of ground water to beneficial uses
technically practicable within a reasonable
timeframe?

• What is the range of remedial alternatives that
restore ground water in different but
"reasonable" time periods?

• If restoration is not technically practicable,
what remedial activities are necessary to
prevent exposure to contaminants and prevent
further plume migration?

Background

Contaminated ground water exists at over 85 percent of the sites on the National Priorities List
(NPL).  The goal of ground-water remediation at Superfund sites is to protect human health and the
environment through a combination of short-term measures (e.g, provision of alternate water
supplies) and long-term measures to restore ground-water quality appropriate for its beneficial uses.
Remedial action for contaminated ground water generally is warranted when EPA determines, based
on the results of the baseline risk assessment, that the contamination poses a current or potential
threat to human health or the environment (CERCLA §104(a)(1)).  Additionally, where the ground
water is currently used (or is potentially usable) as a drinking water supply, exceedance of Maximum
Contaminant Levels (MCLs) and non-zero Maximum Contaminant Level Goals (MCLGs) established
under the Safe Drinking Water Act also may be used as the basis for taking a remedial action.  The
goals of the long-term ground-water cleanup program are summarized in the NCP as follows:
 

"EPA expects to return usable
ground waters to their beneficial
uses wherever practicable, within
a time frame that is reasonable
given the particular circumstances
of the site.  When restoration of
ground water to beneficial uses is
not practicable, EPA expects to
prevent further migration of the
plume, prevent exposure to the
contaminated ground water, and
evaluate further risk reduction"
(40 CFR 300.430(a)(1)(iii)(F)).

Rules of Thumb for Ground-Water
Response Actions

The rules of thumb for ground-water response
actions are organized into four sequential
steps.   EPA recognizes that site investigation
and analysis is a dynamic process that evolves
as more information is gathered during the RI
and a cleanup strategy is developed and refined in accordance with the best available site data. Hence,
this framework is not strictly sequential, and should be tailored to address site-specific situations. 
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Step 1:  Identifying  Remedial Action Objectives and Preliminary Remediation Goals Based
on Current and Potential Future Ground-Water Uses

Once it has been determined that there is a basis for taking a ground-water response action, the first
step should be to identify  RAOs and PRGs for the ground water.  These RAOs and PRGs should
reflect current and potential future uses of the ground water and exposure scenarios that are
consistent with these uses.  Several factors should be considered when identifying ground-water
RAOs and PRGs:

1) Current Ground-Water Uses: RAOs and PRGs must reflect current human use (e.g., drinking
water supply) as well as current environmental receptors (e.g., surface waters that are recharged
by ground water and that are used by sensitive environmental receptors).  (Ground-Water
Presumptive Strategy, page 15)

2) Potential Future Ground-Water Uses: Where available, potential future ground-water uses
should be determined from a Comprehensive State Ground-Water Protection Program
(CSGWPP) that has been endorsed by EPA and has provisions for site-specific use
determinations.  In the absence of such a CSGWPP, determination of potential future uses
should consider State ground water classifications or other designations and Federal ground-
water guidelines (e.g., Class I, II, and III ground waters).  The Federal  classification system
can be found in "Guidelines for Ground-Water Classification Under the EPA Ground-Water
Protection Strategy," hereafter referred to as the Federal Guidelines.  Where State and Federal
classifications result in different ground-water use scenarios, the "use classification" leading to
the more "stringent" RAOs should be used.  Thus, ground waters at a given site are generally
assumed to be a potential future source of drinking water if designated as such by the State or
if considered to be a potential source of drinking water under the Federal Guidelines.
(CSGWPP Directive; Federal Guidelines; and 1990 NCP Preamble at 55 FR 8733)  

3) PRGs  for Drinkable Waters: Generally, drinking water standards (Federal MCLs, non-zero
MCLGs, or more stringent State drinking water standards)  are relevant and appropriate as
PRGs, and ultimately as final cleanup levels, for ground waters that are determined to be a
current or potential future source of drinking water.  (40 CFR 300.430(e)(2)(i)(B and C); and
Ground-Water Presumptive Strategy, page 15)
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4) Limitation of Using Drinking Water Standards: Generally, drinking water standards should
not be chosen as PRGs for ground waters that are not current or potential future sources of
drinking water (1990 NCP Preamble at 55 FR 8733). The Federal Guidelines define "non-
potable," or Class III, ground-water aquifers  as those that: contain more than 10,000 mg/liter
total dissolved solids; yield less than 150 gallons per day; or are so contaminated by naturally
occurring conditions (e.g., salinity) or broad-scale human activity not related to a specific
contaminant source that cleanup is not practicable.  State classification systems may also
identify ground waters that are not considered to be a potential future source of drinking water
(see Ground Water Rule of Thumb #2 above).  Where non-potable ground water has been
contaminated, non-restoration RAOs may be appropriate (e.g., source control, plume
containment).  Establishment of PRGs  for non-potable ground-water should consider any
surface or ground-water bodies to which such non-potable ground waters discharge, and any
current or potential future uses of the non-potable ground water such as for livestock watering,
agricultural irrigation, industrial uses, or other purpose that might result in human or
environmental exposures.  (Ground-Water Presumptive Strategy, page 15) 

5) Consideration of More Stringent Ground-Water Standards: Many states have anti-
degradation standards or other requirements that are more stringent than the Federal drinking
water standards for a given constituent.  Where such a state requirement is determined to be
an ARAR, it should be used as the PRG.  (Ground-Water Presumptive Strategy, page 16)

6) Relationship between Ground-Water RAOs and Soil PRGs: At many sites, soil PRGs are
set at levels that are needed to achieve long-term RAOs for ground water.  As a result, these
soil PRGs may need to be more stringent than would otherwise be necessary given the
reasonably anticipated future land use.  However, stringent soil PRGs intended to protect
ground water generally will be inappropriate for site areas where the primary source of ground-
water contamination is located below the soil (e.g., DNAPLs below the water table) and
restoration of ground water is determined to be technically impracticable (see Ground-Water
Rule of Thumb #9 below).  Therefore, both reasonably anticipated future land uses and
potential future ground-water uses must be considered when developing the overall site
remediation strategy.  (Ground-Water Presumptive Strategy, page 12)

7) Relationship Between Ground Water and Other Water Resources: Contaminated ground
waters may discharge and pose a risk to environmental resources such as streams, lakes,
wetlands, or other uncontaminated aquifers.  Therefore, ground-water PRGs should be set at
levels that are protective of these other resources as well.  For example, cleanup of
contaminated ground waters that discharge to surface water should consider whether water
quality criteria established under the Clean Water Act, or more stringent state surface water
requirements, are ARARs.  (1990 NCP Preamble at 55 FR 8754)
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Step 2: Establishing Remedial Action Objectives and Final Cleanup Levels Based on Site-
Specific Conditions

Once ground-water RAOs have been identified (in accordance with current and potential future uses),
PRGs associated with those objectives should be identified and factored into the remedy selection
process.  PRGs developed during the RI/FS, and in accordance with the principles presented in the
previous section, are the starting point for determining final cleanup levels which are documented in
the ROD.  The following rules of thumb relate to flexibilities in existing EPA policy which allow for
selection of achievable RAOs and their associated cleanup levels and points of compliance.

8)  Restoration Potential: If ground-water restoration is determined to be the RAO, MCLs, non-
zero MCLGs, or other risk-based cleanup levels will have to be achieved in order for the
ground-water resource to be restored.  Site-specific information should be analyzed to
determine the likelihood that ground water can be restored to these levels using available
technologies  (i.e., to determine the aquifer’s "restoration potential").  (TI Guidance, page 13;
and Ground-Water Presumptive Strategy, page 5)

9) Technical Impracticability: An ARAR waiver  should be invoked for those portions of the
contaminated soil or ground water where it has been demonstrated that attainment of one or
more ARARs are technically impracticable from an engineering perspective.  The "TI" waiver
must be justified by site-specific information developed for the Administrative Record in
accordance with EPA guidance.  In the event that a TI waiver is invoked, an "alternative
remedial strategy" must be developed that will ensure protection of human health and the
environment.  This strategy should be incorporated into the decision document along with the
waiver justification and should define achievable RAOs and final cleanup levels for the site.  At
a minimum, the alternative strategy should prevent human exposure to the contaminated ground
water,  prevent further contaminant migration, and define any other appropriate risk reduction
measures.  Note that the waiver should be invoked only for that portion of the contaminated
ground water for which restoration to ARARs is technically impracticable.  As a result, RAOs
and final cleanup levels may be different for different portions of the contaminant plume.  (TI
Guidance; and Ground-Water Presumptive Strategy, page 17)

10) DNAPL Sites: The likelihood of the presence of dense nonaqueous phase liquids (DNAPLs)
should be evaluated wherever DNAPL-type compounds (e.g., chlorinated solvents such as
TCE) are found in significant concentrations in the ground water or are known to have been
managed or disposed of at the site.  The presence of DNAPLs can significantly impact the
restoration potential of the site.  Where DNAPLs (or other persistent contamination sources)
are present in the subsurface and cannot practicably be removed, containment of such sources
may be the most appropriate remediation goal.  In such cases, a TI waiver should be invoked
for the DNAPL zone.  Where significant quantities of potentially mobile DNAPL are identified,
extraction should be considered in conjunction with containment.  Extraction of potentially
mobile DNAPLs will increase the long-term reliability of the containment remedy as well as
remove source material from the aquifer.  Containment of the DNAPL zone will increase the
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likelihood that the remaining portion of the aqueous phase plume can be restored to a beneficial
use.  (Ground-Water Presumptive Strategy, page 13; and TI Guidance, page 6)

11) Point of Compliance: Final cleanup levels for contaminated ground water generally should be
attained throughout the entire contaminant plume, except when remedies involve areas where
waste materials will be managed in place.  In the latter case, cleanup levels should be achieved
"at and beyond the edge of the waste management area when waste is left in place" (1990 NCP
Preamble at 55 FR 8713).   In some cases,  such as where several distinct sources are in close
geographic proximity, it may be appropriate to move the point of compliance to "encompass
the sources of release."  In such cases, the point of compliance may be defined to address the
problem as a whole, rather than source by source.  (1990 NCP Preamble at 55 FR 8753; and
Ground-Water Presumptive Strategy, page 17)

12) Alternate Concentration Limits (ACLs): Under limited circumstances specified in CERCLA
§121(d)(2)(B)(ii), ACLs may be established in lieu of cleanup levels that would otherwise be
ARARs (e.g., MCLs).  The conditions under which ACLs may be considered are where:  1)
contaminated ground water discharges to surface water; 2) such ground-water discharge does
not lead to "statistically significant"  increases of contaminants in the surface water; and 3)
enforceable measures can be implemented to prevent human consumption of the contaminated
ground water.  In general, ACLs may be used where the preceding conditions are satisfied, and
where restoration of the ground water is found to be impracticable, based on a balancing of the
remedy selection criteria.  (1990 NCP Preamble at 55 FR 8732 and 8754; and Ground-Water
Presumptive Strategy, page 18)

Step 3: Evaluating Remedial Technologies and Cleanup Time Frames

Following the establishment of achievable remedial action objectives, cleanup levels, and areas of
compliance, a remediation technology (or combination of technologies) should be selected from those
identified in the Feasibility Study.  The principal factors to consider at this stage are how quickly the
remedial action objectives need to  be achieved, and what remediation strategies and technologies
should be used to achieve them.  These factors will have a significant impact on the type of remedy
chosen for the site, as well as the cost of that remedy.

13) Using Early Actions: Early actions, such as a removal or interim remedial action taken before
the final remedy is selected, should be used where appropriate to reduce site risks early in the
site remediation process.  In addition to reducing site risks and controlling further contaminant
migration, these activities will also provide additional site characterization information that
greatly improves the ability to make sound long-term remedy decisions.  (Ground-Water
Presumptive Strategy, page 16; and SACM Guidance)

14) Restoration Time Frames: Where the contaminated ground water is not currently used or an
alternate water source is readily available, and there is no near-term future need for the
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resource, it will likely be appropriate to consider a longer  time frame for achieving restoration
cleanup levels.  Where longer remediation time frames are appropriate, less aggressive
remediation methods and/or more passive remediation approaches (such as source control
combined with monitored natural attenuation) should be considered.  Restoration time frames
should be estimated for all viable remedial alternatives being considered for the site (40 CFR
300.430(e)(4)). Comparison of aggressive and passive remedial alternatives can provide a
helpful basis for identifying the range of time periods that will be needed to attain remediation
objectives, and will provide the basis for determining the remediation timeframe and
technologies appropriate for the site.  (1990 NCP Preamble at 55 FR 8732; and Ground-Water
Presumptive Strategy, page 16)

15) Innovative Technologies: New and emerging technologies should be evaluated in the FS if
such technologies offer "the potential for comparable or superior performance or
implementability; fewer or lesser adverse impacts than other available approaches; or lower
costs for similar levels of performance than demonstrated treatment technologies" (40 CFR
300.430(e)(5)).

16) Monitored Natural Attenuation: At some sites, data gathered during the RI/FS may indicate
that physical or biological processes (unassisted by human intervention) may effectively reduce
contaminant concentrations such that remedial objectives in the contaminant plume (or certain
portions of the plume) may be achieved in a reasonable time frame without active remediation.
This approach is most likely to be appropriate in low concentration portions of the plume,
where source control actions have removed the bulk of the contaminant mass, or where
biodegradation will efficiently destroy the contaminants in situ.  In some cases, remediation
alternatives that combine active remediation (in source areas or areas of high concentration)
with monitored natural attenuation (in lower concentration portions of the plume) may be most
appropriate.  Sufficient information is necessary to demonstrate that natural processes are
capable of achieving remedial objectives for the site.   Performance monitoring is a critical
component of this remediation approach because monitoring is needed to ensure that the
remedy is protective and that natural processes are reducing contamination levels as expected.
Sites with contaminants that do not readily attenuate, or sites that require relatively rapid
cleanup due to the demand for the ground-water resource, generally will not be appropriate
candidates for natural attenuation.  (1990 NCP Preamble at 55 FR 8734;  Ground-Water
Presumptive Strategy, page 18; and Natural Attenuation Guidance)
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17) Presumptive Treatment Technologies: Generally, selection of technologies for ex-situ (above
ground) treatment of extracted ground water should employ one or more of the presumptive
technologies identified in the Ground-Water Presumptive Strategy.  The engineering capabilities
of these presumptive  treatment technologies are well understood, enabling the selection
process to be streamlined for the ex-situ treatment component of a ground-water remedy.

Step 4: Monitoring and Evaluating Remedy Performance

Selection of the site remedy marks the end of a data gathering, study, and decision-making process
and marks the beginning of the cleanup phase, which includes designing, constructing, operating and
maintaining the remedy.  Since most ground-water remedies are expected to be operated, maintained,
and/or monitored for long periods of time, further opportunities for improving the performance and
cost-effectiveness of the cleanup should be explored and utilized if appropriate.  An ongoing
Administrative reform initiative highlights EPA’s recent efforts to encourage appropriate changes to
existing remedy decisions to enhance overall remedy effectiveness and cost-effectiveness, without
compromising protectiveness or other objectives of the Superfund program.  (See Remedy Updates
Guidance for more information.)  The following principles describe how periodic evaluation of a
remedy can lead to improvements in performance and shortened cleanup time frames.

18) Implementing Remedies in Multiple Phases: Implementation of ground-water remedies  in
more than one phase may increase the performance and cost-effectiveness of the long-term
remedy.  Performance data from an early phase can be used to refine the design of later phases
so that the ultimate  remedy is optimized for actual site conditions (e.g., optimized number,
location, and pumping rate of extraction wells).  (Ground-Water Presumptive Strategy, page
5 and page 12)

19) Periodic Review: Performance of the ongoing remedy should be evaluated on a regular basis
(e.g., every 1 to 5 years) to compare anticipated with actual results, to identify any potential
deficiencies in the remedy’s protectiveness, and to seek opportunities to improve its
performance over the long term.  This is especially important when the selected remedy relies
on monitored natural attenuation.  (Ground-Water Presumptive Strategy, page 8; and Natural
Attenuation Guidance)

20) Improving Remedy Performance: Ground-water remedies often involve multiple extraction
and/or injection points, subsurface structures or containment barriers, and other features whose
actual performance in the field may vary from that assumed during design, given uncertainties
about subsurface geology prior to construction.  Careful assessment of performance monitoring
data may be used to refine the remedy, such as modifying  extraction rates or changing the
pattern of extraction wells.  Such improvements are capable of shortening cleanup time frames,
and thus reducing costs.  (Ground-Water Presumptive Strategy, page 11)

21) Revisiting and Modifying Cleanup Goals: At some sites it may be necessary to revisit the
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ROD’s remedial action objectives or final cleanup levels, if performance data indicate that
attainment of these objectives or levels is not technically practicable.  If it is determined that
a TI waiver is appropriate, the waiver generally should be invoked in a ROD amendment,
although in some cases an Explanation of Significant Differences (ESD) may be sufficient.  An
ESD may be used where the revised remedy is generally consistent with the "alternative
remedial strategy" discussed in the original ROD and the original ROD: 1) contained detailed
discussions of the potential need for a future TI waiver, and 2) identified an alternative remedial
strategy to be used in the event a TI waiver was determined to be appropriate for the site.  If
an ESD is determined to be sufficient, public notice and opportunity for comment should also
be provided.  (Ground-Water Presumptive Strategy, page 11; TI Guidance, page 19 and 24;
and Remedy Updates Guidance)
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For Additional Information on Ground Water Response Actions:  

L Federal Guidelines:  Guidelines for Ground-Water Classification Under the EPA Ground-
Water Protection Strategy, Final Draft (EPA Office of Water, November 1986).

L Ground-Water Guidance:  Guidance on Remedial Actions for Contaminated Ground Water at
Superfund Sites (EPA 540-G-88-003, December 1988).

L Role of Baseline Risk Assessment Directive:  Role of the Baseline Risk Assessment in
Superfund Remedy Selection (OSWER Directive 9355.0-30, April 22, 1991).

L DNAPL I:  Estimating Potential for Occurrence of DNAPL at Superfund Sites
(OSWER Publication 9355.4-07FS, January 1992).

L SACM Guidance:  Guidance on Implementation of the Superfund Accelerated Cleanup Model
(SACM) under CERCLA and the NCP (OSWER Directive 9203.1-03, July 7, 1992).  Five
additional fact sheets also describe SACM and are available by citing the following reference:
OSWER Directive 9203.1-05I (Volume 1, Numbers 1-5), December 1992.

L TI Guidance:  Guidance for Evaluating the Technical Impracticability of Ground-Water
Restoration (EPA 540-R-93-080, September 1993).

L DNAPL II: DNAPL Site Characterization (OSWER Publication 9355.4-16FS, September
1994).

L Remedy Updates Guidance:  Superfund Reforms: Updating Remedy Decisions (OSWER
Directive 9200.0-22, September 27, 1996).

L Ground Water Presumptive Strategy:  Presumptive Response Strategy and Ex-situ Treatment
Technologies for Contaminated Ground Water at CERCLA Sites (EPA 540-R-96-023, October
1996).

L CSGWPP Directive:  The Role of CSGWPPs  in EPA Remediation Programs (OSWER
Directive 9283.1-09,  April 4,  1997).

L Natural Attenuation Guidance:  Use of Monitored Natural Attenuation at Superfund, RCRA
Corrective Action, and Underground Storage Tank Sites (OSWER Directive 9200.4-17,
DRAFT).



. . 

. 

TO: 

: 

-UNITED STATES E$lYlRONMENTAL PROTiCTlON AGENCY. 
,’ WASHINGTON, D.C. 20460 

I  

SUBJECT:': Transmittal bf "A Gui 
. . Level Threat Wastes" 

F&M: 'Henry ii. Longes$ II, 
office of Emergency and 
Bruce M. Diamond, Direct0 
Office of Waste Programs 
Directors, ,Waste Management Division 

Regions I, IV, V, VII, ?;I 
Director, Emer.gency and Rsmedlal Response Division ,, 

Region II 
Directors, Hazardous Waste Management Division 

Regions III,.'VI, IX 
Director, Eazardous'Waste Division, 

Peqion X :.. : '. 
: , 

,-The purpose of this memorandum is to transmit to,you' copies, 
,.' 

of the short.sheet “A Guide,to Principal Threat and &oW Level 
Threat Wastes" which provides.additional guidance for applying : 
the National.,Continqency Plan#s expectations concerning principal 
and low level threat wastes. ,' 

: . . . Backcrow@ . , 
The'i990~Nationdl'Continqency Plan (N.CP) (55 Fed. Req: .8665- 

8i65 (War..,S, 1990)) includes certain expectations on the kinds 
of remedies EPA anticipates'selecting for certain types of waste 
(Section '300.430(a)(l)(iii)(A,B)). Specifically; the NCP 
indicates .that *EPA.expects to use 'treatment to. address the 
princ%pal threat'posed by a' site,, whenever practicable11 and II -..to use engineering controls,, such as containment, for waste 
that poses a relatively low long term threat or where treatment 
is impract$cable.s (55 Fed. Req. 8846). The NCP provides some 
verygeneral guidance for defining principal thrrats and low- 
level threats but does not pr0vide.a specific definition of these 
concepts.. '. 

. . . .- 



.,. 

: 
,’ 

‘, 

-2- 

-, 

In the fall of 1990 a national workgroup was organized to 
assess the potential for enhancing consistency.in risk management 
decision making in the Superfund program. The application of the 
concept of principal.and low-level threats in the program was one 
topic the group addressed, 'and this short sheet is one of the 
outcomes of that workgroup. 
Obiective 

This fact sheet'should help to achieve a higher degree of 
standardization and documentation with regard to decisions made 
under the Superfund seleotion of remedy process. The definitisns 
Of principal and low level threats as they relate to the 
management'expectations outlined in the National Contingency Plan 
are important concepts for guiding program performance. 
-Q 

The fact sheet.provides general Guidelines rather that 
specifying a risk value to differentiate principal from low level 
threats. It also more fully describes the role of the principal 
threat concept 
alternatives. 

in focusing he feasibility study on appropriate 

Contact 
Questions . regarding 'this fact sheet should,be addressed to 

your respective Regional Coordinator in the Hazardous S'ite 
' Controi Division or David Cooper (FTS 6784361) in the Remedial 

Operations and Guidance Rra.nch. 

< 
dc: Suptkfimd Regional'Branch Chiefs (Region I - Xl 

Superfund!Regional Section Chiefs (Region I - Xl : 

. 

, 



United States afbsd Supwfund Publicatbty 
Envitwnentai PIoteUbn 

1 Agaw 
Solid Waste and 9390.3-06FS 
~rgenyResponse November 1991 

.I &EPA’ A Guide to Principal Thrctit and: 
Low Leve’l Threat’Wastes 

’ 
Offbe of Emergency and Remedial Responsp ,., 
Hazardous Site Control Division OS-=W 

,; ,, t 
Quick Refererke Fad sheet 

‘lktkional Oiland HazardousSuhnancsPoUu;ionCOntingencyPkn~~)pmnulgattd~~h8;l~sratesrhatEPACXpec~ 
~pse”~tment~addrrss16epriPcipalthrratsposedbyasite,w~~prrtiuMe”Md”m~gcoclrrols,ruchaswntainmen~ 
fbr WS.W that pxs a datively bw Iwg-am tbea~” (40 CFR Se&n 3tII43O(a)(l)(‘ii).) m expec*ltions. derived 6um the 
mandatsof~~0121Md~on~S~cxpaicDcswtrcdmbpcd;rigui&tinesu,comm~ihctypesof 
mmedi~IhatrheeEPAgenenUysnticipatcstoi%~dappmp&z far-c typesofwaues. Althoogh remedysekuia~ decisioos are 
ldtimsety sitelspecifk detcrmbsdons b&d on au analysk of wnedial alranadves laing the nine erdluadon c&ia, these 
expectations help to e aed fccas the remedial iavestiga&/f&biity study (RVFS) on appmp&te waste management 
options. This guide explains ceasidentioeo that shoold be taken into accolint la categorizing waste for which treatment or 
eo~~tainmaat generally wiU be snitabk and provides d&&ions, e~ampla, and ROD documentation requirements,reIated to 
waste that cmstltute a principal or bw lwd &sat EPA makes this ,xtegori&i~ of wsz& as principal or law level threat waste 
after deciding whether to take remedial ~tioa at a site. ?he “Maim Final Guidaoce (XI Preparing Supsrfand Decision Docmnenrs.” 
~~~/1-87/90.October1990)aad”AGm’deloDevelopingSllpafuadR~~ofn”@ihctive93353-MFS-l.May1990) 
&wide addltiooat lnfamation on ROD documentatim. - 

NCP Expectations 

300.43qa)( l)(ii)) 10 iafotm thepablic of the types of rem& 
tbacEPAhasfoundtobea&qxo#ateforcataiatypeso&aste 

.iUrhc~Cd~ticipetesS.?@ifl~hthefUOne. ‘Ihese 
qocmtions (see l-&hligbr~ 1) pro* a means of sharing 
wlleucd expahce 10 guide the dwdqnnrat of, ckaaop 
options.TbeyrefkaRPA’sbcliefthatcenabsaacemnwiak 
src-hwtthfwghiTwlmeatbccauseoftec!ullwl 
litbltations to the long-tern diability of containment 
tecbnalcgiw, a the zsaiw ConFeclrrcacupruposrrrc- 
amkaseoaur.‘Ccuvaselv.thcseexmaahauakorefLecttbe 

o?aunentfcrauwamawilloothe~~anecsslry to 
‘enWxepmtec6onofhamaubeahhaadthe~ea~rwr 
cwteffaxivc. 

Identifying Principal and Low Level 
Threat Wastes 

spmific basis when chamctaiziag . 1. -source 
matafal”kdefincdarmatcrislIhatincludesawomlw 
bwdo~su~pdlumuacwtambantsIh4tact~a 
rwavoii for migration of wnramhudon to grmaxi water, to 
snfz.9watcr,toair,aacmasamuccfordirectexpcsure. 
CMltaminared~oundwarergenerallyknotco~~u,bea 
suurw material although non-aqewu p&se liquids (Nub) 

KPA~xprotuz 

1. UsetfeamlenttosddnssihepriocipaIthmars 
pad by aaim, whereverpm&able. 

2. Us0 epgineuing conaols. such as contaiomen~ 
fa - that pass a relatively low long-term 
hat a wbeze tmbnent is impwticahle. 

3. Use a cunbfon of me&u& as appropriate. to 
xhkvepmta&onofhamaohealthaodthe 
envlKamatL In appfcpkte site situsbns. 
ueaaruxof@cipaithreatsposedbyasite. 
widl@xitypkcedoutrealingwWelbatis 
llqui& highly tuxic a hlgtily moblJe. will be 
cunbbed with mgineerbg amuok (such as 
Cal-t) and instlmtbnat cootrob, M 

famameurcsiduals’andtmrrtarrd ag-c$- 

4. Use iostimticmal coxmk such as water use and 
deed resuictions m supp1emalt ellghhng 
ca~nds as appropriate for short- ahd long-term 
managuaent m prevent a limi! exposm tu 
lla&rdmsobstancw. (, . 



maytevicwedas’scurwmataialr TbeNcFcstsMsb 
diffamt c7.ptalh faremcdiatbg~~ 
wata(iz.,torenmnsabkpmdlv24asmtbeiibaeficial 
~~inatimhttiUxtis~pguoabkgivr.ndmpadc&r 
cirarrm;ranccs of the aim). Exampladawce and non-- 
lmtakLsampwviduiin~t2 

. . . . ~sladlomsollramatakkconddendto 
bc bigbly toxic a highly mobile tkit genaally caonccbc 
diablywiuabxdawmidptcsenta~~trisktobuman 
llcaulordmen vimmattstmuldexpmwcau. ?beyincIu&. 
lQ6d.s end odxr bigbly lllobik malxkls (e.& soIvems) or 
materkkba~gbi~concenaatbmdtoxicwmpmnds No 
‘tbrrshoLdkve~“oftoaicity~hltsbeatesrablistKdmqllatc 
to “principal dueaL’ However* when mxicity and lmbii of 
somccmatcrialcuObiOeuqxxea~hskOf1~~~~. 
galaauy~altakanalivashouldbecvabmmi 

LmtUO~tOlllCCmafcrialrtgCOWiU~ 
cantcteiiabiyco0taincd~dmt~psenionlyalowrisk 
intbeeveatofreleam. nleybckllksourwmataiaktllat 
ah&it bw toxbity, low mobility la Q iawimmn& a am 
near beallll-based kv&. 

~onsu.towbetimrasMncetmtuklkaiprimipala. 
hnvkveluucatwavRsbebavedal lldllbawlttoaicity 
aswcU2sawnsidcmh0fthcphysicrlsmte0fttt0matakl 
(e.g.Jiqllid).ttlep~iblydlbcwauxilltbc~ukr 
alvimnmentalmttitlg,and~~lyaud~pmduns 
0fthcmalcrkL ?iOwevcr,thiscc%qltOf~andkw 
levcltbrcatwastc&ottldtxxnesa6iybe~uatcdwiththc 
~posedbysitecmtaminan~ntaminsatsviavsDautupoane,athwa~. 
Althcntghdte-ofsomcm$taklas~a 
lqwkvelthatstakcsimoaEcounttoxkity(ardis thus&ted . . todegledrlskpxcdaxlmling~~),chs~ 
awastePsaptimipldueatdoamtmmnthattbtwastcposa 
ttxprimaryriskattbde. Fcrexampk,hrkddmm.skaking 
solvents into gmuud wata wOtdd be cwsiducd a’principal 
tbxatwane,ycttbeprimstyiiskattbesite(amumingliakor 

yce@lat @maally will be considcrcd to coilstiolte 
prhrjplldlraBialrdc,butamtlimitedm: 

. v - surface soil or 
mm soil colltailling,higll alncwtlatioos 
dcoarsmiaarmdmW(?r~Wy 
are) mobile due. to wind entrainment, 

. vom (es.. VGc.5). mlfzcc luooff, a 
sllbslnfac?~ 

: m-~dnlmlllnunmed 
llodiqnidwxtx.baicdtankswlltalningmn- 
ilqnidwxqamikomminingsigoini 

.allcalOatiotuofhighlytOxicmataiak 
Wastethatgmaallywillbe~to~tutebw 
kvddueatwxlminciude.butafenalimitila, 

. 
~4~soilcontablblg 

~‘Cfflnminams of CQnW that gcnaally arc 
mlativdyimmcbllbairagtomdwater~a. 
non-liquid. bar volalility. low leachability 
CultambaoB mcb as bigil mdecubu weight 
wmpoonds) in the specific envimmanal 
=% 

. . . * ~-soilaod- 
Boil culccauations not gleally above lefamm 
dmekvdsatbatprcsuuanacescamuti 
n*lrtbCacsepablCtiSAliUlaagc. 

I 

2 



.,’ 

.., 
: ,.’ 

: 

: ‘i 

Risk Mqagement Decisions for 
Principal, and Low Level Threat 
Wastes _ 
ThecategoriAiondsollree materklaPprlncipaltbreai 
a ky kvel threat waste, aad the expectatims regarding 
tke use dtrmfment and cmtahmatt teclu~ologib folhs 
th~nhdPmentnldeddoaPstoaktbunnyremediPlsf~ 
krcqldredatndte.lllue-~~~*spplicadco, 
ofthe,expLmtbwserveasgmcralgul&umsanddolla 
&atct&s&uionofapmic&maadklaltmativc. FCK 
C+lltpk,EPA’Supricacc~- ddighl)TMbik 
waS3 (cg;. liquids) ate diECult t&kblycwain a&thqs i 

@taaUynerdtobetrmted.~~EFAexpec~akunatives 
S4cpaIto.addIt.Shighiymobilematerkltofocllsm 
Beamlent opdm rather that wmaklmmt approach= 

“bwevet,~~inrhe~blcm~NCP(S5~~8703, 
I+hS. 199O),thuctnaybesiruariorirwberewastcside 

anmtMngaprSipaIthre.atmaybeumtsimdrarh~than 
&ted due u) difficulties’ in hwtiag the m. Spcitic 
hati+ that may limit the used oeabnent incfude 

I cmvrMly,~maybasir;atiomwbcrs&antwiuba 
sekaalforb%hpiacipalthrcatwastuaadlowkvelrhrr;u 
kites Fa.cxatnpk,area&5sbnhaskeamadcto~ 
sc4lmwastu(e.g.,hlanotmiu-)ecomml&of 
scalemaymakelt axtdfaxlvemmataUmarnials 
kithdingbwkvelthuatwmtumalkviauaminimizethe 
mcedfaen~~oml~~ . 

whik. tkse extlaaioM ttmY ml& the. ckveloomeltt of 

‘7katment Uchmlogies a noi technically feasible 
or are not aiaikbk widda a.nasonable time 6ame: 

llleexPaaidiaaryvohlmedIlmtakkor .. 
eanpkdty of ths site make lmpknWadoIl of 
lseammottahmbgies~~ 

Intplanatta& of a !xamxat-t&d rancdy~would 
Ksoltingtwaterovaalldskmtlmnanhabllaod 
tbhCllvimllUIWtdlHtOliSkS~tOWworkmW 

the sllmJundblg coolmlmity dluiog tipknlultaIion: 
a 

canplku~ cost-effktive. awl use pmanent sobdons (X 
-lQumtaaximumaxu0tpracticab1e. OthzelhcFulal 
mnedyiss&cted,wxistewywithtbcNCPapenaeicas 
sh!dbedkussdxprtdthedccummtcdrad~eiathe 

,&xiibu 

-ROD Doclinientation * 

‘l&~“sexionshouldwie 
tvUlathetalledyisaddressingany:solllceolaurkkdlot 
ccudmte”&+al”a’bwkveI”dxatwastes,orboth, 

. . mm “sstbntidiscusshowthe 
SOkUt.4lUtUdyXtiSfkSthC~prefercnCCsratcd’llY 

~~~121msckctnmedialeEtims”inwhichtmetment 
which wdy and si~cantly rcd~~ the volume, 
toxicity a l7lobility of tha ha?aIdW stIbsmnces, polhuan& 

~4odcwmidilsaprincipalekmc~ IncvaIuadogthis 
~~~preferrnce.IhesiremaMgerneedstodccidewhuher 
eeaonentrlcErcdin~RODcoasti~a*umentssamaja 
~~ntd~Icmcdyfathatsire.Rem~~whichin~lve 
ueabncnt of p&$psl threat waste3 likely will atirfy the 
statutay pufuerce fcr uunncat as a princii clc4nenh 
althmlghdli!iwillmtmwxarilybetmeinollcsms(e.g..whw 
pIimipddueatwaslmthatPreuutednprscntodyasmau 
fmiwdtbewastcsmMagcdt&oa~coarainment). Gmmd 
water ttmtmm’remediu also may sntisfy the slamtoly 
pctamw, e+ea dicqh wnmmbmted gtuund water is not 
cmdaed a pebcipl thmt wste and even though prbkipal 
thlUtSC4UCClIXt&IIll!AyWthCtMtd. 

The~dtheRODshouldidenCfyrhose 
snttcenwxiaJsthathavekeatidcntificdaspincipalthreat 
and/a bar level threat wastea. and the basis for these 
tksipnadoas. lluse d&natiau should be ~vidcd in the I section as part of the 

. . . . 

3 



. : 

., 

.’ 

-_ 

’ 

. 

.’ 

, 

4%EPA 
..” 

” , 

. ” 

4 



References for Corrective Action Principles and Quick Reference Tables

Module References

S Corrective Action for Solid Waste Management Units at Hazardous Waste Management Facilities;
Advanced Notice for Proposed Rulemaking (ANPR), May 1, 1996 (61 FR 19432).  Available to
download from the Internet: http://www.epa.gov/epaoswer/hazwaste/ca/subparts.htm

S History of Corrective Action, Fact Sheet #1, RCRA Corrective Action Workshop on Results-
Based Project Management: Fact Sheet Series, March 1999.

S State of RCRA Reports, Dated January 21, 1999.

S Interim Final Risk Assessment Guidance for Superfund: Process for Designing and Conducting
Ecological Risk Assessments, EPA 540-R-97-006.

S Expectations for Final Remedies at RCRA Corrective Action Facilities, Fact Sheet #2, RCRA
Corrective Action Workshop on Results-Based Project Management:  Fact Sheet Series, January
1999.

S CERCLA National Contingency Plan (NCP), 40 CFR 430(a)(1).

S RCRA Public Participation Manual, Chapter 4, EPA 530-R-96-007, September 1996.

S GPRA: Available to download from the Internet:
http://www.epa.gov/ooaujeag/notebook/gpranew.htm

S National Contingency Plan, 55 FR 8733, March 1990.

S Land Use in the CERCLA Remedy Selection Process, OSWER Directive No. 9355.7-04, May 25,
1995.

S Institutional Controls: A Reference Manual, USEPA Workgroup on Institutional Controls, Draft,
March 1998.

S The Role of GSGWPPs in EPA Remediation Programs, OSWER Directive No. 9283.1-09, April
4, 1997.

S Memorandum entitled Meeting RCRA Corrective Action GPRA Goals, from Fields, EPA, to
Regional Administrators, February 11, 1999.

S Memorandum entitled Transmittal of “A Guide to Principal Threat and Low Level Threat
Wastes”, from Longest, EPA, to Regional Directors, January 10, 1992.  

S Remediation Technologies Screening Matrix and Reference Guide, Third Edition, Federal
Remediation Technologies Roundtable,  http://www.frtr.gov



References for Corrective Action Principles and Quick Reference Tables

S Remediation Case Studies:  Fact Sheet and Order Form, EPA542-F-98-023, Federal Remediation
Technologies Roundtable, Searchable database of case studies at:  http://www.frtr.gov

S EPA Remediation and Characterization Innovative Technologies (EPA REACHIT) Fact Sheet,
USEPA, 1998, On-line database at:  http://www.epareachit.com (fact sheet included in back of
module)

Supplemental References and Resources

S RCRA Public Participation Manual: 1996 Edition, U.S. EPA, September, 1996.  Available to
download from the Internet via: 
http://www.epa.gov/epaoswer/hazwaste/permit/pubpart/manual.htm

S Awakening Participation: Building Capacity for Public Participation in Environmental Decision-
making.  Available to download from the Internet: 
http://www.rec.org/REC/Publications/PPTraining/cover.html

S Involvement Manual, U.S. Department of Transportation.  Available to download from the
Internet: http://www.pin.org/library/fha&fta.htm  

S EPA’s Comparative Risk Projects: Risk Communication and Public Participation, U.S. EPA,
September 1996.  Available to download from the Internet via:
http://www.epa.gov/opperspd/comm.htm

S Environmental Justice Home page:  http://www.epa.gov/swerosps/ej/

S Public Involvement Network:  http://www.pin.org/

S RCRA Public Involvement (PIN) Main Member List

S Public Participation Center.  Pennsylvania Department of Environmental Protection: 
http://www.dep.state.pa.us/dep/subject/pub_par_cen.html

S Public Participation in RCRA Corrective Action Under Permits and Section 3008(h) Orders, U.S.
EPA.  Available over the Internet:
http://www.epa.gov/epaoswer/hazwaste/permit/pubpart/chp_4.pdf

S Waste Programs Environmental Justice Accomplishments Report, U.S. EPA, August 1997. 
Available to download from the Internet:  http://www.epa.gov/swerosps/ej/ejaa96/index.htm

S Superfund Community Involvement,  RCRA, Superfund & EPCRA Hotline Training Module,
U.S. EPA, EPA540-R-98-027, OSWER Directive 9205.5-12A.  Available to download from the
Internet:  http://www.epa.gov/epaoswer/hotline/modules.htm



References for Corrective Action Principles and Quick Reference Tables

S Integration of Environmental Justice into OSWER Policy, Guidance and Regulatory Development. 
Docket No. S0036, OSWER Directive 9200.3-17, September 21,1994.  Available from the RCRA
Docket Information Center

S RCRA Expanded Public Participation, U.S. EPA, 1995.  Available to download from the Internet:
http://www.epa.gov/docs/fedrgstr/EPA-WASTE/1995/December/Day-11/pr-405.html

S Rules of Thumb for Superfund Remedy Selection, OSWER Directive No. 9355.0-69, August
1997.  Available to download at:  http://www.epa.gov/superfund/resources/rules/index.htm

S RCRA Corrective Action Plan: Final, U.S. EPA, EPA 520-R-94-004, May 1994, OSWER
Directive 9902.3-2A.  Available to order via NCEPI.  Order Number: EPA 520-R-94-004.  Fax
order to:  703/321-8547. 

S Hazardous Remediation Waste Management Requirements (HWIR-Media); Final Rule, US EPA,
Federal Register: Volume 63, Number 229, November 30, 1998.  Available over the Internet:  
http://www.epa.gov/epaoswer/hazwaste/id/hwirmdia.htm

S Corrective Action Management Units and Temporary Units Final Rule 58 FR 8658, February 16,
1993.  Available to download from the Internet:
http://www.epa.gov/swertio1/download/reg/frcamu.htm

S RCRA Implementation Plan (RIP): Fiscal Years 1998-1999.  Available to order via NSCEP. 
Order Number: EPA530R98011.  Fax order to: 513/489-8695.

S Introduction to:  RCRA Corrective Action.  RCRA, Superfund & EPCRA Hotline Training
Module, U.S. EPA, Office of Solid Waste, EPA530-R-97-065, July 1997.  Available to download
from the Internet:  http://www.epa.gov/epaoswer/hotline/modules.htm

S Introduction to:  RCRA Statutory Overview. RCRA, Superfund & EPCRA Hotline Training
Module, U.S. EPA, Office of Solid Waste, EPA530-R-97-067, July 1997.   Available to download
from the Internet: http://www.epa.gov/epaoswer/hotline/modules.htm

S Corrective Action to Clean up Hazardous Waste Contamination, Managing Hazardous Waste,
RCRA Subtitle C.  Available to download from the Internet:
http://www.epa.gov/epaoswer/general/orientat/rom39.pdf

S Corrective Action Management Units and Temporary Units (CAMU/TU).  Department of Energy,
May 1993.  DOE Environmental Policy and Guidance Documents: Available to download from
the Internet:  http://homer.hsr.ornl.gov/oepa/loadpolicy.html

S Corrective Action for Solid Waste Management Units at Hazardous Waste Management Facilities,
US EPA, May, 1996.  Available over the Internet: 
http://www.epa.gov/epaoswer/hazwaste/ca/subparts.htm



References for Corrective Action Principles and Quick Reference Tables

S EPA Drafts Coordinated Plan to Expedite Hazardous Waste Cleanups, Inside EPA Weekly Report,
July 10, 1998, pp 1-13.  (The CLEANUP 2000 Implementation Planning Matrix is on pages 12 &
13). For more information, contact EPA HQ Information Resources Center at (202) 260-5922 a
summary is available to download from the Internet:
http://www.epa.gov/epapages/natlibra/hqirc/enb/enb98/enb0710.htm

S Managing the Corrective Action Program for Environmental Results:  The RCRA Facility
Stabilization Effort, Docket No. S0025, Sylvia K. Lowrance and Bruce M. Diamond, October 25,
1991.  (Available from the RCRA Docket Information Center)

S Handbook: Stabilization technologies for RCRA Corrective Actions, EPA/625/6-91/026, August
1991.  (Available to order via NCEPI.  Order Number: EPA625691026.  Fax order to: 
703/321-8547) 

S RCRA Corrective Action Stabilization Technologies, EPA/625/R-92/014, November 1996. 
(Available to order via NCEPI.  Order Number: EPA625R92014.  Fax order to:  703/321-8547) 

S RCRA Facility Stabilization Initiative, Department of Energy, February 1995.  (Available to
download from the Internet via:  http://www.eh.doe.gov/oepa/ ) 

S Lessons Learned Program: Corrective Action Development and Management.  Department of
Energy, February 1997.  Available to download from the Internet: 
http://tis.eh.doe.gov/others/ll/sells/cadm.html

S Standards Applicable to Owners and Operators of Hazardous Treatment, Storage, and Disposal
Facilities; Liability, Federal Register:  Part 8. 40 CFR Parts 264, 265, et. al., July 1, 1991. 
Available to order via NCEPI.  Order Number: EPAOSWFR91025.  Fax order to:  703/321-8547. 

S Hazardous Waste Management System; Final Rule, Federal Register:  Part 3. 40 CFR Parts 261,
264 and 265,  June 13, 1991.  Available to order via NCEPI.  Order Number: EPAOSWFR91024. 
Fax order to:  703/321-8547. 

S Interpretation of Section 3008(h) of the Solid Waste Disposal Act (Including RCRA Section
3008(h) the Interim Status Corrective Action Authority), U.S. EPA, December 16, 1985. 
Available over the Internet:  http://www.epa.gov/epaoswer/hazwaste/ca/7.txt

S Guidance on the Use of Section 7003 of RCRA, Office of Enforcement and Compliance
Assurance, U.S. EPA, October 1997.  Available over the Internet:
http://es.epa.gov/oeca/osre/971020.pdf

S Corrective Action for Releases From Solid Waste Management Units at Hazardous Waste



References for Corrective Action Principles and Quick Reference Tables

Management Facilities, Federal Register, U.S. EPA, May 1, 1996.  Available over the Internet: 
http://www.epa.gov/fedrgstr/EPA-WASTE/1996/May/Day-01/pr-547.pdf 

S OSW Waste Cleanup Website:  http://www.epa.gov/epaoswer/osw/cleanup.htm

S RCRA Corrective Action Internet Homepage:  http://www.epa.gov/correctiveaction

S RCRA Corrective Action and CERCLA Remedial Action Reference Guide:

http://www.em.doe.gov/rcracerc/

S Corrective Action Overview:  http://www.epa.gov/epaoswer/hazwaste/ca/index.htm 

S Corrective Action Program:  http://www.epa.gov/reg3wcmd/corrective_action.htm

S EPA/OSW Corrective Action Waste Cleanup:  http://www.epa.gov/epaoswer/osw/cleanup.htm

S RCRA Hotline Phone Number - (800) 424-9346



CONCEPTUAL SITE MODEL (CSM)



United States Department of Energy 

What is a SCEM? 
A graphic presentation of how contaminants may be released and transported in the environment, 
resulting in exposure to human and ecological receptors. SCEMs are used during environmental site 
investigations as a planning tool for public health and ecological risk assessments. 

Why Use a SCEM? 
0 To develop risk assessment data quality objectives (DQOs) 
0 Prioritize response actions 
l To provide project teams with a tool to support and document project decisions 
0 To help exchange information among site investigators, srakeholders and agencies 

What is the SCEM Builder? 
A computer graphics tool that generates SCEiis and associated documentation. Previously, SCEMs 
were drawn manually by draf5ng technicians which made it diffieuh to modify yhen new site 

. conditions are encountered or debated among decision-makers. 

SCEM Builder Benefits 
l User-friendly 
l Shortens the time required to develop SCEMs 
0 SCEMS can be modified quickly, in the field, office, or public meeting 
a Allows site data, assumptions and uncertainties to be stated in SCEMs 

The SCEM Builder and User Manual can be downloaded from the DOE/TX-413 Home Page 

contact 
@John Bascietto (DOEIEIW413) (202) 586-7927 

4~10s ~Martins (HAZMED) (301) 577-9339 

, 
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USER’S GUIDE
SUBSURFACE FUGACITY SPREADSHEET TOOL
FOR RESULTS BASED PROJECT MANAGEMENT

The purpose of this User’s Guide is to provide instructions regarding downloading and using a fugacity spreadsheet
to determine the distribution of an organic chemical among air, water (aqueous), soil solids, and non-aqueous phase
liquid (NAPL) in a subsurface environment.

1. access web address:
http://www.engineering.usu.edu/uwrl/www/faculty/fugacity/fugacity.html

2. On page one, select Level 1 Fugacity Model

3. Information is provided in the tab labeled  “Fugacity Level 1" for the chemical benzene.
The information displayed addresses:

(a) chemical characteristics of benzene,
(b) default site characteristics, and
(c) three formats [pie chart, bar chart, and table] for presenting information on the distribution of
benzene among subsurface phases including air, water, soil solids, and NAPL.  In addition, the
table provides values for the concentration of benzene (mg/L) in each phase, based on a total
amount of 1 gm of benzene and a total volume of all phases of 100 m³.

4. Chemical characteristics are obtained from the tab labeled “chemical data.”  Chemical characteristics for the
chemical of interest are obtained as follows:

(1) access the “chemical data” tab, then
(2) locate the chemical (listed in alphabetical order)
(3) copy the list of chemical characteristics
(4) paste the list of chemical characteristics under “Level 1 Fugacity.”

5. Site characteristics are listed under the “Level 1 Fugacity.” tab for a typical “evaluative site” and typical
values are provided as default values.  Site specific data is entered manually.

(1) The volume of each phase can be provided as input, but the total volume of the “evaluative
site” must be 100 (m³).  Therefore the values for each phase represent the “percent” of that phase
within the “evaluative site.”  Ranges of values include:

Soil Phase Range(% volume)       Typical Values (% volume)    
Unsaturated Soil Aquifer

Water 5 - 50 25 40
Air 0 - 40 25 0
Soil Solid 40-60 50 60

NAPL 0 - 50 0 0
(2) Values for % organic carbon in the soil phase and soil bulk density can be provided as input
based on measured values for a particular site.  Standard procedures are available for measuring
these properties (Methods of Soil Analysis, Parts 1& 2, American Society of Agronomy, Inc., 1982
(Part 1), 1986 (Part 2)).  Values for % organic carbon and soil bulk density in soil include:
Property Range        Typical Values                       

Unsaturated Soil Aquifer
% Organic carbon 0.2 - 5.0 0.5 0.2
Bulk Density (Kg/m³) 1.2 - 1.7 1.3 1.6
(3) The default value for the mass of the compound in the system (air, water, soil solid, and NAPL)
is one gram, but site-specific values can be provided as input.  Calculation of chemical
concentrations in each phase at equilibrium is provided.



1,1,1-TCA

LEVEL 1 FUGACITY MODEL

CHEMICAL CHARACTERISTICS
 (copy and paste from chemical data tab)

Enter the compound name: 1,1,1-Trichloroethane
Enter the molecular weight: 133.4

Enter water solubility (mg/L): 9.50E+02
Enter vapor Pressure (mmHg): 1.00E+02

Enter Henry's law constant (atm*m^3/mol): 2.76E-03
Enter Log Kow: 2.49

Enter Log Koc 2.18

SITE CHARACTERISTICS
Enter the following:
Volume of air (m^3): 2.50E+01

Volume of Water(m^3): 2.30E+01
Volume of Soil(m^3): 5.00E+01

Volume of NAPL(m^3): 2
total volume (m^3) is : 100

Enter the % organic carbon in the soil phase: 0.5
Enter the Bulk Density of the Soil (Kg/m^3): 1325

Enter the total mass of the compound in the system (g): 1.00E+00

RESULTS

Compartment Concentration (mg/L) % distrubution
Air 0.000165395 0.41
Water 0.001440786 3.31
Soil 0.001444725 7.22
NAPL 0.445245394 89.05

Sum= 100.0
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1,1-DCA

LEVEL 1 FUGACITY MODEL

CHEMICAL CHARACTERISTICS
 (copy and paste from chemical data tab)

Enter the compound name: 1,1-Dichloroethane
Enter the molecular weight: 99

Enter water solubility (mg/L): 5.50E+03
Enter vapor Pressure (mmHg): 1.82E+02

Enter Henry's law constant (atm*m^3/mol): 5.70E-03
Enter Log Kow: 1.79
Enter Log Koc 1.48

SITE CHARACTERISTICS
Enter the following:

Volume of air (m^3): 2.50E+01
Volume of Water(m^3): 2.30E+01

Volume of Soil(m^3): 5.00E+01
Volume of NAPL(m^3): 2

total volume (m^3) is : 100
Enter the % organic carbon in the soil phase: 0.5

Enter the Bulk Density of the Soil (Kg/m^3): 1325
Enter the total mass of the compound in the system (g): 1.00E+00

RESULTS

Compartment Concentration (mg/L) % distrubution
Air 0.001461182 3.65
Water 0.006163347 14.18
Soil 0.001233112 6.17
NAPL 0.380028926 76.01

Sum= 100.0

Environmental Distribution
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1,1-DCE

LEVEL 1 FUGACITY MODEL

CHEMICAL CHARACTERISTICS
 (copy and paste from chemical data tab)

Enter the compound name: 1,1-Dichloroethylene
Enter the molecular weight: 96.94

Enter water solubility (mg/L): 4.00E+02
Enter vapor Pressure (mmHg): 5.00E+02

Enter Henry's law constant (atm*m^3/mol): 1.54E-01
Enter Log Kow: 2.13

Enter Log Koc 1.81

SITE CHARACTERISTICS
Enter the following:
Volume of air (m^3): 2.50E+01

Volume of Water(m^3): 2.30E+01
Volume of Soil(m^3): 5.00E+01

Volume of NAPL(m^3): 2
total volume (m^3) is : 100

Enter the % organic carbon in the soil phase: 0.5
Enter the Bulk Density of the Soil (Kg/m^3): 1325

Enter the total mass of the compound in the system (g): 1.00E+00

RESULTS

Compartment Concentration (mg/L) % distrubution
Air 0.01350427 33.76
Water 0.002108325 4.85
Soil 0.000901827 4.51
NAPL 0.284405204 56.88

Sum= 100.0

Environmental Distribution

0.00

20.00

40.00

60.00

80.00

100.00

Air Water Soil NAPL

%
 O

F
 T

O
T

A
L

 M
A

S
S

Environmental Distribution

NAPL
56%

Soil
5%

Air
34%

Water
5%



CA

LEVEL 1 FUGACITY MODEL

CHEMICAL CHARACTERISTICS
 (copy and paste from chemical data tab)

Enter the compound name: Chloroethane
Enter the molecular weight: 64.52

Enter water solubility (mg/L): 5.70E+03
Enter vapor Pressure (mmHg): 1.00E+03

Enter Henry's law constant (atm*m^3/mol): 1.10E+02
Enter Log Kow: 1.43

Enter Log Koc 1.17

SITE CHARACTERISTICS
Enter the following:
Volume of air (m^3): 2.50E+01

Volume of Water(m^3): 2.30E+01
Volume of Soil(m^3): 5.00E+01

Volume of NAPL(m^3): 2
total volume (m^3) is : 100

Enter the % organic carbon in the soil phase: 0.5
Enter the Bulk Density of the Soil (Kg/m^3): 1325

Enter the total mass of the compound in the system (g): 1.00E+00

RESULTS

Compartment Concentration (mg/L) % distrubution
Air 0.039971438 99.93
Water 8.73664E-06 0.02
Soil 8.56111E-07 0.00
NAPL 0.00023515 0.05

Sum= 100.0
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NOTICE 

Development of this document was funded by the United States Environmental 
Protection Agency in part under Contract No. 68-C8-0058 to Dynamac Corporation. It has been 
subjected to the Agency’s review process and approved for publication as au EPA document. 

The policies and proceduik set out in this document are intended solely for the guidance 
of response personnel. They are not intended, nor cm they be relied upon, to create any rights, 
substantive or procedural, enforceable by any party in litigation with the United States. The 
Agency reserves the right to act at variance wifh these policies and procedures and to change 
them at any time without public notice. 
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Chapter 1 

INTRODWl’ION 

Ground water contamination is a significant concern at approximately 70% of the 
Super-fund sites. The difficulties associated with cleaning up contaminated ground water are 
becoming more and more evident as experience with this problem increases. A recent study of 19 
ground water extraction systems (U.S. EPA, 1989, EPA/540/2-89/054) indicated several factors 
that can limit the effectiveness of the traditional pump-and-treat remediation systems and also 
identified possible enhancements than may improve the performance of these systems. Many of 
the factors limiting performance are a result of interactions between the contaminants and the 
subsurface environments and can be tied to particular contaminant properties (e.g., solubility, 
density) and/or the nature of the subsurface (e.g., low permeability, fractures). 

As a result of the referenced study several recommendations were made including a 
recommendation to collect more detailed data on the vertical stratigraphy of the subsurface, the 
vertical variations in contaminant concentration, and the proportion of contaminant sorbed to the 
soil in the saturated zone. To the extent possible potential limitations should be recognized even 
before the investigation begins; i.e. during scoping, to better focus remedial 
investigation/feasibility study (RI/ FS) efforts. 

This guide was developed to provide a source of information pertaining to important fate 
and transport properties for a variety of contaminants commonly found in ground water at 
Superfimd sites. This information may help to focus site investigation efforts and identify early- 
on potential remediation strategies. Knowledge pertaining to the magnitude of these properties 
can be used to help to project whether contaminants will sorb significantly to soils, dissolve and 
move with ground water flow, migrate downward as a separate phase, or float on the water table. 
Potential remedial technologies have been identified for various combinations of contaminant 
types and hydrogeological environments. 

Information pertaining to contaminant fate and transport properties have been presented 
in tabular form and provided as separately published charts for easy reference. 

This document was prepared as a task of the Subsurface Remediation Information Center 
located at the U.S. EPA Robert S. Kerr Environmental Research Laboratory (RSKERL), Ada, 
Oklahoma. Questions pertaining to the information contained in this document should be 
addressed to John E. Matthews at RSKERL-Ada (405/332-8800). 



Chapter 2 

SLJBSUFWACE REMEDIAL TECHNOLOGIES 

Subsurface remedial technologies which may be applicable at Superfund sites are 
described below. These descriptions are intended as guidance for use in conjunction with the 
tabular data presented in separately published charts that are provided with this’document 
(Tables 1 and 2, EPA/540/2-90/01 la; Table 3, EPA/ 540/2-90/O 11 b). 

2.1 PUMFANDTREAT 

2.1.1 Continuous Pumping 

Pump and treat remediation technology is applicable to the saturated zone and refers to 
the extraction of contaminated ground water Tom the subsurface and subsequent treatment of the 
extracted ground water at the surface. Extraction of contaminated ground water is accomplished 
through the use of extraction (pumping) wells which are completed at specified locations and 
depths to optimize contaminant recovery. Determination of the locations and depths of extraction 
wells requires prior delineation of the contaminant plume and knowledge of the aquifer 
properties. Injection wells may be installed to enhance contaminant recovery by flushing 
contaminants toward extraction wells. 

Pump and treat technology is best suited for managing mobile chemicals (i.e., log K, or 
log I& values less than 3.0 and 3.5, respectively) residing in relatively permeable and 
homogineous hydrogeologic settings. Factors which must be considered and may limit the 
ability of pump and treat remediation treatment to achieve cleanup concentrations in the ground 
water include: 1 ) the presence of chemicals with relatively high K, or log I&, values (e.g. log 
K, > 3.0 or log K,,W > 3.5), 2) aquifers exhibiting low permeability properties (e.g., < 1Q6 cm/s), 
3) highly heterogeneous hydrogeologic settings (e.g. highly stratified aquifers with multiple 
Iayers of coarse and fine textured material), and 4) the presence of spatially discontinuous or 
inaccessible dense non-aqueous phase liquid (DNAPL). 

Pump and treat technology may, in many cases, be used to aid in the removal of light 
non-aqueous phase liquid (LNAPL) and/or DNAPL which may be present. Recovery of LNAPL 
residing as free product on the surface of the water table, for example, can be facilitated by using 
pumping wells to create cones of depression. DNAPL residing as large pools in topographical 
lows at the bottom of aquifers can be recovered by pumping from wells screened over the 
thickness of the pools. In cases where recovery is not feasible (e.g., DNAPL resides in fractures 
or is present as spatially discontinuous fkee product within an aquifer), alternative measures such 
as physical containment (e.g. cement-bentonite walls) should be considered 

Pumping technology may also be used as a means of containing or controlling 
contaminant plumes. This is accomplished through control of hydraulic gradients by selectively 



locating pumping wells in the area of the plume. Control of hydraulic gradients should be 
considered in conjunction with physical containment options. 

The surface treatment of extracted ground water will vary depending on the contaminants 
present. Typical actions include air stripping, activated carbon adsorption and biological 
treatment. In some cases, treated ground water may be amended with nutrients and oxygen and 
reinjected into the subsurface to aid in stimulating biode,mdative processes. - 

Pump and treat remediation technology generally will play an important role in ground 
water cleanup. For information regarding applicability of pump and treat technology and its 
modifications, contact Randall R. Ross at the RSKERL-Ada (405/332-8800). 

2.1.2 Pulsed Pumping 

Pulsed pumping is a modification of standard pump and treat technology which involves 
regular or periodic cessation of pumping activities to optimize ground water cleanup. Pulsed 
pumping may be necessary or more cost-effective in cases where extraction wells can not sustain 
yields (e.g., in bedrock and unconsolidated deposits of low permeability), where desorption 
and/or dissolution of contaminants in the subsurface is relatively slow, or where hydraulic 
conductivity heterogeneity is high. Pulsed pumping may be appropriate for: 1 ) low yield 
consolidated and unconsolidated deposits; 2) relativeIy homogeneous hydrogeologic settings 
containing contaminants with log K, values between 2.0 and 4.0 (or log I&, values between 2.5 
and 4.5); 3) heterogeneous formations consisting of alternating high and low permeability Iayers 
and containing contaminants with log K, and log &,,, values less than 3.0 and 3.5, respectively; 
and 4) hydrogeological settings containing low to moderately soluble residual non-aqueous phase 
liquid @APL). 

A potential concern associated with implementation of pulsed pumping is the 
uncontrolled migration of the contaminant plume during non-pumping phases. Nearby water 
supply wells or irrigation systems may significantly impact the behavior of the contaminant 
plume during non-pumping phases and thereby create a potentially more serious contamination 
scenario. 

2.13 Reinjection 

Reinjection, which often is used in combination with pump and treat or pulsed pumping, 
generally refers to injection of treated ground water back into the subsurface. Reinjection may be 
accomplished through the use of injection wells or other means such as infiltration galleries. 
Reinjected ground water can be used to help remove contaminants residing in the unsaturated 
zone by forcing these contaminants towards extraction wells. Reinjection also may be used in the 
stimulation of biodegradative processes in the saturated zone, thereby enhancing cleanup of the 
saturated zone. In such cases, the injectate is amended with nutrients and au oxygen source. In 
special cases, the injectate may be amended with surfactants or other compounds (i.e. chemical 
extraction) to facilitate removal of adsorbed and residual organics in the unsaturated and/or 
saturated zones. 



22 SOIL VACUUM EXTRACTION 

Vacuum extraction technology involves the enhanced removal of chemicals in the 
subsurface through application of a vacuum. The applied vacuum enhances volatilization of 
compounds from soil and pore water. The technology is particularly applicable to relatively 
volatile organic compounds (Henry’s Law Constant > lo.3 a&n-m3/mole) residing in the 
unsaturated zone. The technology also is applicable for removal of volatile light non-aqueous 
phase liquids (LNAPLs) floating-63 the water table or entrained in the capillary fringe. The 
process involves installation of vacuum extraction wells at strategic locations and depths. The 
spacing of extraction wells is dependent on soil properties such as permeability and porosity. Tlie 
technology is applicable to most soil types although removal efficiency will generally decrease 
with decreasing soil permeability and increasing subsurface stratigraphy (heterogeneity). 

Vapors released from the subsurfxe as a result of the vacuum extraction process may be 
captured and then processed through a liquid-vapor separator. The separated volatile organic 
vapor fraction may be treated with activated carbon or other means. 

Vacuum extraction also can serve a dual purpose by enhancing removal of subsurface 
organic contaminants through stimulation of aerobic biodegradative processes. This is 
accomplished by ensuring a constant and ample supply of oxygen for use by indigenous 
subsurface microbial populations. Vacuum extraction also may be used in conjunction with in- 
situ steam extraction (see description below). Steam extraction may enhance the recovery of 
organic chemicals, including NAPL’s, from the vadose zone. 

Vacuum extraction is a provenremedial technology which is being increasingly applied 
at Superfund sites. For further information regarding the applicability of vacuum extraction 
contact Dominic DiGiulio at the RSKERL-Ada (405/332-8800). 

23.1 In-Situ Steam Extraction 

In-situ steam extraction facilitates the removal of moderately volatile (10-j > v-p. > 1 OH 
mm Hg) residual organics, including NAPLs, from the vadose zone. Steam extraction technology 
utilizes injection of pressured steam to the contaminated horizon to thermally enhance the 
evaporative rate of the contaminant and its subsequent removal. Injection of steam also can be 
expected to enhance removal of residual NAI%‘s in the unsaturated zone by decreasing their 
viscosities. Steam extraction is an emerging technology that appears promising, particularly if 
used in conjunction with vacuum extraction. 

23 SOIL FLUSHING 

Soil flushing technology involves the use of extractant solvents to remove organic and/or 
inorganic contaminants from soils in the subsurface. Extractant solvents may include water, 
water-surfactant mixtures, acids, bases, chelating agents, oxidizing agents and reducing agents. 
The extractants used, however, should be limited to those which exhibit low toxicity and will not 
otherwise adversely impact the subsurface environment. Proper control measures must be 



exercised to prevent rn&ation of extractant-contaminant mixtures from the vadose zone into 
ground water. 

In-situ soil flushing can be applicable to those compounds residing in the vadose zone 
which are not amenable to removal by vacuum extraction, These compounds may include semi- 
volatile organics, cyanide salts, and metals (e.g., seienium, arsenic, and hexavalent chromium). 
Applications are Iimited to soils with adequate permeability (k > 18’ cm/s) and a reasonable 
degree of homogeneity. For setivolatile organics amenable to biodegradation, bioremediation 
in concert with in-situ vacuum extraction (or alternative air circulation technology) will likely be 
a better choice. 

The effectiveness of soil flushing relative to other vadose zone remedial technologies is 
not clear. Due to the potential environmental impact of in-situ soil flushing, the technology 
should only be used in situations where other remediation technologies of lower potential 
environmental impact are not appropriate. 

Soil flushing has been used at some Superfund sites although the level of its success is 
not clear. For information regarding the applicability of soil flushing, contact John Brugger at the 
EPA Risk Reduction E@neering Laboratory, Edison NJ (201/321-6634). 

23.1 Chemical Extraction 

Chemical extraction as used in this document refers to a specialized form of soil flushing 
that applies only to the saturated zone. This technology involves the use of extractant solvents to 
enhance desorption or solubilization of contaminants in the saturated zone in conjunction with 
pump and treat operations. Extracted ground water is amended with solvents and/or other 
chemicals then reinjected at strategic locations into the aquifer. The extractants used are similar 
to those used in soil flushing in the vadose zone. Chemical extracrion is most applicable in cases 
where contaminants are not easily mobilized or removed with waler alone, i.e., strongly sorbed to 
aquifer solids or present as residual saturation. Caution should be exercised when using chemical 
extraction methods, however, because of the potential adverse impact introduced chemicals may 
have on the subsurface environment. 

2.4 CONTAINMENT 

Containment technologies are used to isolate contaminated areas in the subsurface from 
the surrounding uncontaminated environment. Containment usually involves installation of an 
impermeable barrier around, or a cap over, the affected area The barrier may take the form of a 
slurry wall (e.g. soil-bentonite wall or cement-bentonite wall), a grout curtain or Sheet piling cut- 
offs. In the saturated zone, these barriers must be tied into an impermeable layer at the base of 
the aquifer. Containment, although not considered a remediation technology, warrants 
consideration in concert with remedial technologies or as an interim measure while remediation 
technologies can be considered. Spatially discontinuous DNAPL residing within an aquifer, for 
example, may be an appropriate scenario for considering containment. The selection of the 
barrier material must take into account the compatibility of the material with the contaminant(s) 



in question. Containment also may include installation of a cap over the contaminated area to 
impede tiltration of water into that area 

Another method of controlling contaminant migration is hydraulic containment. 
Hydraulic containment involves retardation of movement of a ground water contaminant plume 
by using pumping wells to control hydraulic ,mdients. Hydraulic containment may be used 
early in a site investigation to prevent plume expansion while a more detailed characterization is 
completed. For information reg$ding the applicability of containment technologies, contact Dr. 
Walter Grube at the EPA Risk Reduction Engineering Laboratory, Cincinnati, OH (5 13/569- 
7798). 

2.5 BIOFtEMEDIATION 

Bioremediation technologies involve enhancing biodegradation of contaminants in the 
saturated and unsaturated zones of the subsurface environment through the artificial stimulation 
of indigenous soil and ground water microbial populations. Natural biodegradative processes are 
enhanced by optimizing conditions necessary for subsurface microbes to grow and complete 
metabolic pathways. Bioremediation is applicable only for treating organic contaminants. 
Bioremediation should only be considered in conjunction with source control. 

Bioremediation for subsurface contamination often can be carried out in situ. The 
successful execution of an in-situ bioremediation program will depend upon: 1 ) amenability of 
the organic compound(s) to biodegradation, 2) permeability and heterogenic properties of the 
subsurface regime, 3) ability of the delivered oxygen and nutrients to reach the contaminated 
area, and 4) other factors such as temperature and pH. 

In situ bioremediation in the saturated zone can be applied as a specialized form of pump 
and treat. Extracted ground water from the contaminated zone is treated at the surface, amended 
with nutrients and oxygen, and then reinjected into the subsurface at strategiclocations. 
Difficulties may @se in the dissemination of oxygen and nutrients in low permeability or highly 
heterogeneous regimes. Some states may not allow reinjection of treated ground water; therefore, 
amendments must be delivered to the injection point in clean water. 

In situ bioremediation in the unsaturated (vadose) zone can be applied as a specialized 
form of soil vacuum extraction. The air circulation induced by soil vacuum extraction ensures an 
ample supply of oxygen to the indigenous microbial population. Other vadose zone in situ 
bioremediation systems use infiltration galleries or injection wells for delivery of oxygen and 
nutrients. 

Bioremediation is a promising technology for vadose zone soils and contaminated ground 
waters . For further information regarding the applicability of bioremediation, contact John E. 
Matthews, Scott G. Huling or John T. Wilson at the RSKERL-Ada (405/332-8800). 

2.6 IN-SITU VITRIFICATION 



In-situ vitrification (ISV) transforms contaminated soil into an inert glass-like mass that 
is highly resistant to weathering and leaching. The technique employs electrodes and a high 
amperage current to heat surrounding soil from 1600 “C to 2000 “C. When operating 
temperatures are reached a molten mass of contaminated soil is created. As the mass expands it 
assimilates nonvolatile compounds into its structure and destroys volatile organic compounds by 
pyrolysis. The technology is generally more applicable at sites having soils contaminated with 
metals or organic chemicals exhibiting high K, or K,,,,, values. 

= 
In-situ vitrification is a proven technology which has been implemented at selected sites. 

For further information regarding the apphcability of in-situ vitrification, contact Teri Shearer at 
the EPA Risk Reduction Engineering Laboratory, Cincinnati, OH (5 131569-7949). 

2.7 TREATl’v~NT COMBINATIONS 

Often it will be necessary to implement a combination of treatment technologies to 
effectively remediate or control subsurface contamination. An example of such a cqmbination is 
pump and treat with in-situ bioremediation or chemical extraction. One of these combinations 
may be appropriate at sites where contaminan ts are strongly adsorbed within the aquifer, and 
pump and treat alone is expected to have limited success. In-situ bioremediation or chemical 
extraction could facilitate removal of the strongly sorbed contaminants, thereby enhancing the 
overall remediation effort. In general, in-situ bioremediation or chemical extraction would be 
most effective after initial recovery efforts using pump and treat alone have been completed. 

Another useful treatment combination involves pump and treat and containment. This 
combination may be of interest in cases where DNAPL is distributed in a spatially discontinuous 
manner witbin the aquifer. Because DNAPL recovery in such a case would be very difficult, the 
only recourse might be to control and/or contain the contamination. Pump and treat would 
initially be used to draw in or reduce the size of the aqueous phase contaminant plume generated 
by the DNAPL. Physical containment would then be used to isolate the DNAPL source area 

An additional treatment combination which may be of interest is aquifer dewatering using 
pump and treat followed by soil vacuum extraction. This combination of technologies may be of 
use in cases where an aquifer is contaminated with volatile organics and dewatering portions of 
the aquifer is feasible. Pumping would be used to dewater a portion of the aquifer so that vacuum 
extraction could be applied to enhance volatilization and biodegradation of the volatile organics 
contaminants in the dewatered zone. 

Combinations involving more than two treatment technologies also should be considered 
in efforts to optimize cleanup of subsurface contamination. 



Chapter 3 

CONTAMlNANT PROPERTIES AFFECTING 
SUBSURF’ACE TRANSPORT AND FATE 

The following is a description of some important properties which may play an important 
role in the transport and fate of c&aminants in the subsurface. These descriptions are intended 
to provide guidance for using the tabular information presented in the separately published charts 
accompanying this document. 

Melting Point - The melting point of a compound provides an indication of the physical state of 
a pure compound at field temperatures. Compounds with melting points above 3 0 O C, for 
example, would be expected to be immobile in pure form. Such compounds would be of 
primary concern when in the dissolved phase, either in water or other solvent. . 
Compounds with melting points lower than 30°C may be present as mobile non-aqueous 
phase liquid. 

Water Solubility - Water solubility governs the extent to which a contaminant will partition into 
the aqueous phase. More soluble contaminants would be expected to migrate further in 
the subsurface than less soluble compounds. The greater the water solubility of a 
compound, the greater will be the tendency for that compound to migrate with the 
aqueous advective flow component. Contaminants with higher water solubilities are more 
amenable to removal from the saturated zone by pump and treat technology. These same 
compounds, however, are more likely to migrate through the vadose zone to ground 
water. 

Vapor Pressure - The vapor pressure of a compound provides an indication of the extent to 
which the compound will volatilize. The tendency of a compound to volatilize will rise 
proportionately with its vapor pressure. Compounds with higher vapor pressures are more 
amenable to treatment with vacuum extraction technologies. For comparative purposes, 
the vapor pressure of water at 20°C is 17.5 mm Hg. 

Henry’s Law Constant - Henry’s Law Constant provides an indication of the extent to which a 
compound will volatilize from an aqueous solution. Hemy’s Law Constant is directly 
proportional to the vapor pressure of the compound and inversely proportional to the 
water solubiliv of the compound. The greater the Henry’s Law Constant of a compound, 
the greater will be the tendency of the compound to volatilize from aqueous solution. 
Compounds with higher Henry’s Law Constants are more amenable to treatment with 
vacuum extraction technologies. 

Density - The density of a compound indicates whether the compound is heavier or lighter than 
water. (The density of water is approximately 1 .O g/cc). Liquid compounds with densjties 
greater than 1 .O g/cc and of only limited water solubility (i.e. DNAPLs), may migrate 



vertically under the influence of gravity. DNAPLs may eventually gravitate to the bottom 
or other region of an aquifer where an impermeable layer is encountered. Compounds 
with limited water solubility and with densities less than 1 .O g/cc will tend to float on the 
water table. 

Dynamic Viscosity - Dynamic viscosity provides an indication of the ease with which a 
compound (in its pure form) will flow. The mobility of the compound in pure form is 
inversely proportional to it3 dynamic viscosity. The dynamic viscosity of water is 
approximately 1 .O centipoise (I+). 

Kinematic Viscosity - The kinematic viscosity of a compound takes into account the density of 
the compound and provides an indication of the ease with which the compound (in its 
pure form) will percolate through the subsurface. The lower the kinematic viscosity of a 
compound, the greater will be its tendency to migrate in a downward direction. Kinematic 
viscosity is of particular importance with regard to the movement of DNAPLs in aquifers. 
The lower the kinematic viscosity of a DNAPL, the greater will be the ease with which 
the DNAPL will move downwards and penetrate the finer grained layers in the 
subsurface. The kinematic viscosity of water is approximately 1 .O centistokes (cs). 

OctanolIWater Partition Coefficient &) - The 0ctanoVwater partition coefficient is a 
measure of the extent to which a contaminant partitions between octanol and water. It is 
the ratio of the concentration of the compound in octanol to the concentration of the 
compound in water. The K,,, provides an indication of the extent to which a compound 
will adsorb to a soil or an aquifer solid, particularly organic material. The greater the I!&, 
value of a compound, the greater will be its tendency to be adsorbed in the subsurface. 

Organic Carbon Partition Coefficient &) - The organic carbon partition coefficient is the 
ratio of the amount of chemical adsorbed per unit weight of organic carbon in the soil to 
the concentration of the chemical in solution at equilibrium. The K, is similar to the I(oW 

Biodegradability Potential - The biodegradability potential of a compound is important in 
determining the feasibility of using bioremediation as a treatment technology. The greater 
the biodegradability of a compound, the greater will be the susceptibility of the 
compound to a bioremediationprocess. Only aerobic biodegradability is addressed in this 
document. 
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Table 1. Contaminants Commonly Found at Superfund Sites 

Halorenated Vnla(ile Non-Il~lorensted Volatile Drranirs 

Carbon Tebachloride 
Chlombenzcnc 
Chloroform 
Cis-I&dichlometbylene (d) 
1.1~Dichlorcetbune (10 
I .2-Dicl~toroctbi~nc 
I.l-Dicblometbylene 
I .ZDichlompmpnne 6) 
Ethylene Dibromide (g) 
Methylene Chloride 
1.1.2,2-Tetmchlaroelhanc 
Tetraehlomethylene 
Tmns-1.2-dichlorc%thylene (d) 
I.l.l-Tnchlomethane 
1,1.2-Trichlomethane 

Trichlomethylene 

Methyl Ethyl Ketone 
4Methyl-2-Pentnnone 
Tctrahydrofuran 

Benzene(g) 
Ethyl Be~~zcne (g) 
StyIeW 
Toluene (g) 
In-Xylene (9) 
o-Xylcne (9) 
p-Xylene (9) 

Chlomethnne 
Vinyl Chloride 

PC& (b) 

Amclor 1242 
Aroclor 1254 
Aroclor 1260 

Cblo,d;mc 
DDD 
DDE 
DDT 
Dieldrin 

1,2-Dichlorobenzene 
l,4-Dichlombenzene 

Pentacblorophenol (w) 
2,3,4,6-Tetruchlorophenol 

m-Cresol (e) 
0.Cresol (e) 
p-Crcsol (c) 
2,4-Dimethylpbenal (e) 
2.4.Dinitmphenol 
Phenol 

Non-Jfalorenoted Sen~ivolalile fIrran& 

PAHs (e) 

Acenaphthene 
Anthracene 
Benm(a)unthracene 
Bcnzo(a)pyrene 
Benzo(b)fluorunthene 
Benw(gbi)perylcne 
Benzo(k)fluornn~Lene 
Chrysene 
Dibenz(a h)entbmcene 
Fluorantl knc 1 
Fluorene 
Indeno(l.2.3-cd)pyrene 
Z-Methyl naphthalcne 
Naphthalene 
Phenanthrene 
Pyrene 

od may becomponent of andknock fluids added IO furl oils 
00 constitucnl in SWIIC oils, gwwes. dielectric liquids, nod tkcrnmstadc fluids 
w way be present ir dye or lacquer soludons 
(d constiiuent of crude oil fractions (including fuel and motor oils) anUorcoul tar 

(g) 
:. : is. frwtio~ (iq~!q~lqg.~eosole); cnmsot~ mdy be present IIS DNAPL 

:‘,’ &stitucnt it f*l oils (e.g. gasoline) 

t AltUagh &it namwlly classified as n contaminant. iron may strongly impact thb hubsurfaw bebiviorof other 
contamln~nls ,,“d may govern which tw~tme”, processes c,,,, or cmnof be used. 



Table 2. Property Ratings of Chemical Classes Commonly I?ound at Superfund Sites (from Table 1) 
and Applicable Technologies for In-Situ Treatment 

Chemlcsl 
thus 

Log 
K ow 

Log 

Kw 

Aerobic P”k”lh, 
Dlodekwdubillly Subsurluee 

Mob,,,ly 

madcral&i#b, 

high 

,high 

high 

high 

nvc&rWhigh 

high 

high 

high mQdcmwlow 

high 

lhigh IOW 

high low 

modera,c high 

,ow,,,,odem,e lowlhigh 

high high 

IOWP 

t high 

Wmodcrule high 

t 

NA 

low 

ND 

NA 

hipb 

NA 

NA 

higblt$A 

t 

NA 

ND 

NA 

high 

NA 

NA 

higMNA 

high 

hiSh 

moderate 

high 

high 

high 

madcmte 

hi@ 

blgh hlsb 

low low 

t 

ND 

ND 

high 

,ow 

low 

high 

hi$hQ 

high 
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Table L. Property Ratings of Chemical Classes Commonly Found at Superfund Sites (from &able 1) 
and Applidable Technologies for In-Situ Treatment (continued) 

Chemical 
CIasS 

svw,, 
SW 

SVB(I) 

SW! B (5) 
SF (5) 

SVE(l) 
SF (5) 

SF’(S) ISV (5) 
ISV (5) SF’(5) 

SPY ISV (5, 
ISV (5) SF ‘(5) 

SVt?~(S) SVE ‘(5) 
SF (5) SF (5) 

SF (5) SF (5) 
SW8 (5) svlI”(Io) 

Ch,or,m,rAPhr,,o,, 

SW (5) 
W(5) 

SVE(5) 

P&T + ISB (I) 
P&T(l) 

P&T(l) 

P&T + ISB (5) 
P&T (5) 

P&T (5) 

P&T(IO) 

P&T(IOJ 

P&T (5) 

P&T (5) 

SVE~ (5) 
SF(5) 

SW (5) 
SF(5) 

P&T(l) 

P&T+ lSB (I) 
P&T (5) 

P&T (5) 

P&T + ,SB (5) 
P&T (5) 

I 
P&T(IO) P&T (5) 

P&T(IO) P&T (5) 

P&T+CE’(5) 
P&T(IOJ 

P&T+ CB ‘(5) 
P&T (I”) 

P&T+ISD(I) 
P&T (5) 

PBT+IS”(,) 
P&T (5) 

P&T+CE’(,D) 
P&T(IO) 

P&T+CB’(lO) 
P&T(IO) 

P&T+ ISB (5) 
P&T (5) 

P&T+ I.93 (5) 
,WT(IO) 

P&T(IO) 

P&T(IO) 

P&T(IO) 

P&T(,O) 

P&T(IO) 

P&T(IO) 

P&T (5) 

P&T(IO) 

SW? 0 (5) 
SF3(5) 

SF (3 
SW’ (5) 

SVE’(I0) 
SP’(10) 

SP(I0) 
SVEB (IO, 

P&T+ C!?‘(5) 
P&T + IS” (5) 

P&T+ ISB (I) 
P&T(I) 

P&T+C@‘(lO) 
P&T+ISU (10) 

P&T + ISB (5) 
P&T (5) 

P&T(IO) 

P&T(IO) 

P&T (IO) 

P&T (5) 

SF (5) 
ISV (5) 

Lw (5) 
W’(W) 

ISV (5) 
SF(5) 

ISV (5) 
SP’(I0) 

P&T(I) 

P&T (5) 
P&T’+ Cx4(5) 

P&T (5) 

P&T(IO) 
P&T+CE’(IO) 

P&T(IO) 

P&T (,B) 

P&T (5) 

P&T (IO) 



Table 2. Property Ratings of Chemical Classes Commonly Found at Superfund Sites (from Table 1) 
and Applicable Technologies for In-Situ tieatment (continued) 



Table 2. Property Ratings of Chemical Classes Commonly Found at Superfund Sites (from Table 1) 
and Applicable Technologies for In-Situ Treatment (continued) 

Indicates tbal lhe npplicatinn of roil vacuum exlmclion will patiy w prbruwily be for purposes of stimulating 
biqdegrsdnlive processes 



Table 3. Properties of Contaminants Commonly Found at Superfund Sites 

Chemical MdBng Water t vnpor t Henry’s Law t 
P0illi Solubility PresSWe constant 

Density t Dynamic t Khwmntlc t LW LW Aerobic MCL”” 
ViscositY Viscosity K K Blocicernd- 

CC) (w/O (mm HE) (atm-m’/mol) k!lcc) (ep) (Lx) OW Oc ubilily 04 

Hnloeenated Volatile Oreanica 

Carbon Tetrucldoride 23 1’1 8 Ez+02 “1 9.13 Is+01 “I 2 E-02 Ii’ 1.5947 “1 
Chlorobemene . 45 VI 4.9 E+o2 “1 8.8 E+OO t” 3.46 E-03 *“’ I.106 “1 
Cblomform _ &1 111 ct.22 Ez+O3 “I 1.6 E+02 1’1 3.75 E-03 ‘1’1 I.485 1’1 
Cis-1.2.dichtomethylene (d) _ 81 1” 3.5 Bl.03 “1 2 E+O2*“’ 7.5 E-03 *“I 1.284 “1 
1.1.Dichlomethane (a) - 97.4”’ 5.5 F?+o3 “1 1.82 E+O2 1’1 5.7 E-03 *“’ 1.175 ‘11 
t,2-Dichlorocthonc - 35.4 1” 8.69 Et03 “1 6.37 E+OI 1’1 1.1 e-03 *[‘I 1.253 v 
I.l-Dichlorocthylene -122.5 “1 4 @+02 “1 5 E+02 “1 I .54 E-O t *“’ I.214 1’1 
1.2.Dichloropropane (a) _ 90 14 2.7 ES03 “1 3.95 E+Ol tl’ 3.6 E-03 *I’1 1.158 1’1 
t3tbylenc Dibmmide (g) 9.97”’ 3.4 Is+03 1” 1.1 E+oI “I 3.18 E-04 ‘(1 2.172 “1 
Wthylene Chloride _ 97 111 1.32 FM34 “1 3.5 E+O2 “1 2.57 E-03 *I” I.325 1” 
I, I .2,2-Tetrachloroethane 43 171 2.9 E+O3 “’ 4.9 E!+oil “1 5 E.&j l 111 1.600 “1 
retrachloroethylene - 22.7”’ 1.5 E+o2 “1 1.4 E+OI “1 2.27 E-02 “‘1 1.625 1’1 
runs-1.Zdicbloroelhylcnc (d) - 50 “t 6.3 EI+o3 “I 2.65 E+O2 1’1 6.6 E-03 ~‘1 1.257 1” 
I.l.l-Trichlomethnne . 32 111 9.5 E+O2 “’ 1 E+O2 “1 2.76 E-03 *I” 1.325 “1 
1.1.2.Tricbloroethnne - 36 I” 4.5 Et03 “’ I.88 Et01 1” 1. I7 E-03 ““1 1.4436 “1 
tkichloroetl~ylene . 87 L1, I I?+03 (‘1 5.87 E+Ol “1 8.92 E-03 *“’ I .462 (‘1 

:ldometl~unc (b.p. 12.5 C) -138.3 “1 
tinyI Chloride (b.p. -13.9 C) -157 “I 

Yen-Haloeenated Volatile Oreanics 

5.7 et03 ‘I’ 
I. I I?+03 “1 

I E+03 “1 
2.3 E+O3 “1 

1.1 8.02 “1 
6.95 E-01 “1 

dethyl Ethyl Ketone 86.4 “1 2.68 E+05 1”’ 7.12 Et01 “1 2.74 E-05 ““1 
I-Metl1yl-2-Pcntano11e . 83 01 1.9 E+@4 “’ 1.6 E+Ol “1 1.55 E-04 ““’ 
‘etmhydrofurun -108.5 “1 3 t?+05”” 4.56 E+OI ‘1’1 I. I E-04 ‘1’4 

0.94 14 ‘K.1’1 
0.9121 “Ll’1 

0.805 151 
0.8017 “1 
0.8892 lb1 

0.965 U’ 0.605 lc’ 
0.756 1” 0.683 ‘=I 
0.563 1” 0.379 ‘=I 
0.467 ‘I’ 0.364 ‘d 
0.377 “1 0.321 ‘I’ 
0.84 “1 0.67 ‘=’ 
0.33 1’1 0.27 I=’ 
0.84 1” 0.72 ‘U 
t ,676 1’~” 0.79 ‘I’ 
0.43 1” 0.324 ‘d 
1.77 I’1 
0.89 1’1 
0.404 1” 
0.858 1’1 
0.1 19 “1 
0.570 1” 

1.10 ‘C’ 
0.54 I=’ 
0.321 Lr’ 
0.647 ‘4 
0.824 cc’ 
0.390 id 

2.83 1” 
2.84 1” 
1.97 “1 
1.86 “1 

, 

1.79 “1 
1.48 “1 
2.13 1” 
2.02 “1 
I.76 “1 
1.25 “1 
2.39 I” 
3.14 “1 
2.09 “1 
2.49 1” 
2.17 1” 
2.42 ‘I’ 

2.64 “1 
2.2 1’1 
1.64 “1 
1.5 1’1 
1.48 1’1 
1.15 1’1 
1.81 “1 
1.71 “1 
1.45 “1 
0.94 ‘I’ 
2.34 1” 
2.82 “I 
1.77 ‘11 
2.18 “1 
1.75 l”f 
2.10 “1 

na 
llil 

1.43 “1 
0.60 “1 

0.40 1’1 0.497 @’ 0.29 “” 0.65 1”’ 
0.5848 1” 0.729 6’ 1.25 1.38 ‘1” 
0.55 I”1 0.618 IL’ 0.46 “” nd 

DI’, 5 (1 
D5,AIO” 100 (, 
A 121 Ild 

0 
P) 

P) 

4 
0 

0 

(P) 
1 

) 

I 

) 

I 



Table 3. Properties of Contaminants Commonly Found 
at Superfund Sites (continued) 

Vnpor t Henry’s Luw t Dcostty t Dyenmtc t 
ProSWrr Constant Viscosity 

(mm Hg) (ntm-m’hnol) Wed (CP) 

Khemntlc t iog 
Viscosity KO* 

(es) 

Cl~emtcul Melttog 
Point 
(‘0 

wstter t 
Solublltty 

(mwll) 

Log 
% 

Aerobic MCU”t i 
Dlodegrud- 

ablllty OW 

4nwuuics 

Benzene (g) 5.5 “1 
Ethyl Benzene(g) - 94.97 “1 
3tyIfW - 30.6 1’1 
rolaene (g) - 95.1 “1 
m-Xylene (g) . 50 II 
3.Xylene (g) 25 111 
?-Xylene (8) I3 “1 

Haloeenated Semivolatile OrfztniCp 

imdor 1242 
\mclor 1254 
4roclor I260 

%&ldes 

lhlordrmc 
IDD 
IDI? 
)DT 
Xeldrin 

%lorinated Benzenes 

lo6 ot 
II2 1” 
88.4 “1 

108 1” 
176.5 “1 

.2-Dichlorobenzene 

.4-Dichlorobexwsnc 

Ydorinafed Phenols 

‘entachlorophenol (w) 
!,3,4,6-Tetrochlorophenol 

190 1’1 
69.5 “1 

1.78 Et03 0’ 
1.52 ISO2 1” 
3 E+O2 ‘7’ 
5. I5 Et02 “I 
2 Et02 ‘1’ 
1.7 Et02 “1 
I.98 E+O2*“’ 

7.6 Et01 “1 5.43 R-03 *w 
7 B-COO 1” 7.9 &03 ““’ 
5 e+oo ‘1’ 2.28 E-03 “1 
2.2 Et01 “1 6.6 I E-03 *“” 
9 E+OO “t 6.91 E-03 *“’ 
7 E+oo “1 4.94 E-03 *“’ 
9 E+OfJ “t 7.01 E-03 *“’ 

4.5 E-01 “” 4.06 E-04”” 3.4 E-04 “1 
1.2 Em “1 7.1 I EO5”9’ 2.8 E-04 t’t 
2.7 E-03 ‘I’ 4.05 E-05”” 3.4 E-M “1 

5.6 e-02”” 
1.60 E-Ol’r’n 
4.0 E-02 “1 
3.1 B-03 1” 
1.86 E-01 “” 

I E-05 t’t 2.2 E-04 *“’ 
I ,506 XV78 7.96 E-06 ““l 
6.40 E-06 1” I.9 E-M *“I 
1.5 E-07 ‘I’ 2.8 E-05 *w 
I .78 EO7 1’1 9.7 E-06 *‘I’ 

1 Et02 “1 
8 E+OI “1 

9.6 E-01 “1 1.88 E-03 *“’ 
6 E-01 t” 1.58 E-03 * “’ 

1.4 E+Ol “1 
I .OO et03 lo” 

1.1 E-04 “1 
nd 

2.8 E-06 “1 
nd 

0.8765 “1 
0.867 “1 
0.9060 “” 
0.8669 1’1 
0.0642 *I’1 
0.880 *!‘I 
0.8610 *“I 

1.6 *I’( 
1.385 I”1 
sd 
0.985 “1 
1.75 ‘1’ 

1.306 “1 
1.2475 t” 

0.6468 “1 
0.678 1” 
0.75, 1”) 
0.58 “1 
0.608 1’) 
0.802 1’1 
0.635 1’1 

nd 
ad 
lld 

1.302 “1 
1.258 1’1 

“a 
Oil 

0.7379 C’ 
0.782 “’ 
0.829 ‘=I 
0.669 (” 
0.717 “1 
0.932 “I 
0.753 ‘1’ 

“d 
“d 
od 

0.69 I=’ 
“8 
nil 
“Cl 
“II 

0.997 I=’ 
1.008 w’ 

2.13 “I 
3.15 “1 
3.16 “‘1 
2.73 “’ , 
3.20 “1 
3.12 “1 
3.15 “1 

5.58 ‘4 
6.03 ‘W 
7.15 ‘“I 

5.48 “1 
5.56 “1 
5.69 “1 
6.36 “1 
5.34 ‘4 

3.38 “1 
3.39 1” 

5.12 “1 
4.1 1”’ 

I.81 1’1 
2.83 1’1 
od 
2.41 “’ 
2.84 1” 
2.84 1” 
2.84 ‘I’ 

5 111 
od 
nd 

4.58 “’ 
5.38 “1 
5.4 I “1 
5.48 “1 
3.23 “‘1 

3.06 [” 
3.07 ‘0 

,, 111 5 (0 
D5.AIOt” 700 (lo 

nd 
2000 (P) 

mm @I 
ImJl (P) 
l0000 (P) 

nd 
nd 
“II 

2 ( 
nd 
nd 
nd 
nd 

600 (P 
750 (f 

nd 
od 

1 

_--.-._---..---.~~_.-. .- ..~ -..- .- ..-....-.. -..-..---.--__-_-...-.-.- .._._.__. ~_ ..- I 



Table 3. Properties of Contaminants Commonly Found 
at Superfund Sites (continued) 

Dynomlc t Kinemntlc t LW2 LO8 ACdllC MCLt”] 
Viscosity K Diodrprad- 

(cl4 
Viscosily Kow 

(es) 
oc 

oblllty wm 

PAHs (e) 

L __-- - 

Acenaphlhene 
Allth~C.2@2 
Benzo(a)anthracene 
Benzo(a)pyrenc 
Benzo(b)fluomnthene 
Benzci(ghi)perylens 
Benzci(k)fluomnthene 
Cblyscnc 
Dibenr(o.h)anthmcene 
Pluoranlhcnc 
Pluorene 
Indeno( I ,2,3-cd)pyrene 
2-Metbyl nnpblbaleae 
Nuphthulene 
Pbennnthrene 
PYPXC 

Phenol 41 “1 
2.4-Dimethylphcnol (e) 26 1” 
2.4-Dinitrophenol I12 1” 
m-Crerol (e) 12 “’ 
0.Crerol (e) 31 “1 
pCrcsd (c) 34.8 I” 

92.5 “1 
216.3 1’1 
167 14 
179 1” 
167 1” 
278 ‘W 
217 ‘U 
254 “1 
266.5 “1 
107 1’1 
116.7 ~1 
163 ‘W 
34.58 “1 
80.2 ‘4’ 

100 1’1 
150 1’1 

3.88 E+oo *“I 2.31 E-02 * “1 
7.5 e-02 l “I 1.08 E-05 * 1’1 
I.4 E-02 *“=’ l.lbE-09 ~“1 
3.8 E-03 w*’ 5.49 e-09 -“a 
1.4 E-02 “W 5.00 E-07 ‘fi”1 
2.6 E-04 * 1’1 I E-IO ~‘1 
4.30 e-03 ““’ 9.59 E-l I l“1 
6 E-03 l W 6.3 E-t,9 *VI 
2.5 E-03 #‘*1 I E-,0 illll 
2.65 EOI *“’ ,3,,‘$‘0’,3,@2’ 
1.9oEi+oo “” 6.67 E-04 “‘1 
5.30 E-04 ‘1”) I E-10 ““1 
2.54 I3101 *‘*’ 6.80 B-02 * “1 
3.1 lz+Ol *“a 2.3368-01 *fw 
1.18 Et00 *“’ 2.01 E-04 *WI 
l.4Ll E-01 l “I 6.67 E-06 *In1 

8.4 E.104 1” 5.293&01 ‘1’ 
6.2 Et03 *“’ 9.8 E-02 l “I 
6 E+O3 *“’ 1.49 E-05 ““’ 
2.35 E+O4 “’ 1.53 E-01 *‘w 
3.1 E+O4 ‘m’l 2.45 E-01 l W 
2.40 E+O4 -=I” I .08 E-01 *“” 

1.20 E-03 l ~1 
3.38 R-05 *@I 
4.5 E-06 1’11 
1.8 e-05 ‘I”1 
1.19 E-05 “i” 
5.34 E-08 ““1 
3.94 E-05 ~‘1 
I .os E-06 *“” 
7.33 E-08 ““1 
6.5 E-06 *(“I 
7.65 E-05 * ICI 
6.95 E-08 l ‘W  
5.06 E-02 *ICI 
I .27 E-03 * ‘k’ 
3.98 E-05 *“’ 
I .2u E-05 * 14 

7.80 E-07 ‘=’ 
2.5 e-06 *‘a 
6.45 E-10 “” 
3.8 E-05 “‘3 
4.7 E-05 ‘1~ 
3.5 E-04 “‘1’ 

1.225 “2’ 
1.25 I”1 
I.174 1’11 
nd 
nd 
nd 
nd 
1.274 “1 
1.252 I”1 
1.252 1121 
I.203 1’~ 
nd 
1.0058 1’2’ 
I.162 “a 
0.98rm 1’2’ 
1.271 1’21 

1.0576 “=I’1 
I.U36 “1 
1.68 Ia’ 
1.038 “1 
I .0273 “I’ 
1.0347 “1 

3.92 VW 
4.45 m 
5.61 “‘1 
6.06 “‘1 
6.57 1’11 
6.51 “‘1 
6.06 “” 
5.61 “‘1 
6.80 (“1 
4.90 1’11 
4.18 1’21 
6.5 “‘1 
3.86 1”’ 
3.30 MU 
4.46 1’~ 
4.88 1’4 

1.46 “1 
2.50 “1 
1.54 ‘I’ 
1.96 ‘W 
1.95 “4 
1.94 “1 

3.7 “‘1 D III nd 
4.1 I”1 ,, ,2, nd 
6.141”1 N 101 nd 
6.74 “‘1 nd 0.2 (I) 
5.74 ~‘1 nd nd 
6.2 “‘1 nd nd 
5.74 I”’ nd nd 
5.3 “‘1 AS.NlO’l nd 
6.52 1”’ nd nd 
4.58 1”) AS.NIO”I nd 
3.9 1”1 A 121 nd 
6.2 (“1 nd nd 
3.93 “‘1 1111 nd 
3.1 I “‘1 D 111 nd 
4.1 “‘1 D 111 nd 
4.58 “‘1 D5.N IO” nd 

1.15 “” 
2.35 1”’ 
1.22 1”’ 
I .43 “‘1 
I .23 I”1 
, .28 I”( 

D “1 nd 
D ‘w nd 
D 12, nd 
nd Id 
nd nd 
“d nd 



Table 3. Properties of Contaminants Commonly Found 
at Superfund Sites (continued) 

CHEMICAL MCI, 

Inorranics 

arsenic (As) 

cndmhuu (Cd) 

chrombm (Cr) 

cyanide (CN) 

iron (Fe) 

lend (Pb) 

,,‘erc,,ry (II@ 

selenium (Se) 

May occur in more than one oxidation slnle in subsurfccc. Arsenate form (AsO:) will dominate under oxidizing 
condilions. More toxic and mobile nrseuite form (AsO;) may dominate nndcr increusingly reducing und acidic 
conditions. V$ntile n!kylntcd-As compounds mny form under reducing conditions. Volntile ursh~e (Asll,) 
muy foml under highly reducing cnudilions. Adsnrpdoe of crseu:~te end ursenite forms wilt gcucrutty hxmcse 
with decrcusiug pll. 

Occurs only in divslent form in cqueous solutions (e.g. Cd*‘. CdCI: CdSO,“). Cdl+ tends to be dominant species. 
Adsorption bchnvior corrclutcs with cution exchnnge copncily (CEC) of soil nnd aquifer mnteriul. Adsorption/ 
prccipilation increases wilh incressing pH with most Cd prccipituting out ct pH>6. 

Mayoccurinmorethanoneoxidationstateinsubsurface.Trivalentforr~~(CrIII)isdominunrandcrpHandrcdox 
conditions generally present in subsurfncc. Cr 111 muy be converted to highly mobile and toxic l~xuvaleut form 
(Cr VI) under oxidizing conditions. Cr III is readily rdsorbed in tbc subsurfuce white Cr VI is not. 

Cyanide ion (CW) pndominates in nqueuus solution only ct pH29. Hydrogen cynnidc (HCN) prcdomiuntes at 
pHO.HCNIsvolutIle(v.p.74t ~niaHgur2SC)cndtoxic.CN belluvessindlsrtohnlideionsandtcndstocon~plex 
with iron. Undissolved cyanide sails may be present in vndose zone. 

Mny occurin more thnnoneoxidntionstate in thesubsnrfece. I%rrous form (Fe**)ismost solublecud mobile.and 
dominates under reducing conditions. Under oxidizing conditions, ferrous form isconverted to ferric form (Fe”). 
Ferric form is lesssoluble, tcss mobile. und will ~cntl toprecipitntc. Colapoltllds;ald m~lid~ con~l~lexcd to iron mcy 
be rcmovcd from solution lhrough lhc prccit~itutiou proixss. Convcrscly. conipoundsund mctuls ndsorbcd to iron 
in the subsurfnce mny be incrensingty mobilized under increasingly reduced conditions. Prccipitntcd iron mny 
binder treatment processes such ns in-situ biorcmedintion und nir stripping. 

Dominant species in nqueous solution nrc Pb”undcr ncidic conditions snd IW- cnrbonate complcxcs under 
nlknline conditions. Adsorption bchnvior curmhWs wilh cntion cxchuugc cupitcily (CEC) of soil nnd aquifer 
uuncricl. Adsorptionlprccipitntion incnuscs will, incrcnsiug pll with uwst 1% precipitating out ut pH>6. V&tile 
nlkylntcd-I% emupounds mny be present or mcy form uedcr reducing coudkiour. 

Mny occur in more thnn one oxidation stde. Mny occur in subsurfcm in nwruric form (Hg*+), mercurous form 
(Hg,“). elementul form (Hg”), nnd in ulkyhucd form (e.g. n~cthyl ssd ethyl mcrcu~y). Ilg,” end Ilg”’ cm more 
stnhleundcroxidizh~gconditionsund i~restrot~gly~~dsorbcd by soils. I Ig~‘~~~al:~lkylsted fonus nrc nxucstableuuder 
rcduchlg conditions. Conversion to ulkylntcd forms may occur under reducing conditions. Hg” und nlkylstcd- 
Hg kwms are valatile, toxic, nnd wey not be us strongly edsorbed by soils. 

May occur in more than one oxidation stnlc in subsurfccc. Selenute form (Se0,2.) will dominute under oxidizing 
conditions.Selenilefo~(SeO,~) willdon~inetcunderincro~einglyredacingco~~ditions.Scle~~idcforn~(Sc~) mny 
dominnteusderhighlyreducil~gconditions.Selcnntecnclselcnitccrelllorcsol~~blcnnd mobile forms. Adsorption 
ofselcnntcond seleuitc wilt generully incrensc wilhdeem;~sing pII. V~~ti~lite:~tkylntccl-Scco~~~t,~~~~~als muy fcrm 
under reducing conditions. 

nd 

5 (P) 
I, 

100 @) 

200 (I) 

300 (0 

5 (P) 

2 (P) 

50 (P) 



Table 3. Properties of Contaminants Commonly Found 
at Superfund Sites (continued) 

* _: slgelfcant degradation with greduul oduption 
El - slow to modcrnte nctivity. concomitnnt with signiticnnt rue of vnlatillu~tion 
c - very slow biodegradutive nctivity. with long ndqtios period accdcd 
D - significant degmdotion wilb rapid adaption 
M - not significenlly dcgreded onder tbc conditions of tbc test mclbod 
N - not significantly dcgr@d$ undcrtbecondition~qftcst ntelbod undlorprecluded by extensive rate of volatilizr[lon 
T ‘Z pi sigqificaq~~ogcgradationwlthgradualdoptionfollowed~yddeadnptiveprocess insubsuluen!SubEttltulles(toxic!ty) 

‘. .> ., ..‘./ :: ‘. 

:,-. (a) - :< ,!may.bo o&@&d of antiknock FM& added to fuel Oils: remediel treatment may require &$ide&ion of 
.y~st~aen~ ib oil phase 

:(!),:3;. ,,~p$t@~!$ $ $qp~c. oi!, greese$ dielectric liquids. and thermostatic fluids; r$xiedl~!,tiyatmeqt may req& 
,. ,..‘., bo&!&ij!ion oFcons(t(uent in oil phase . 

(c) - cs!culsrcd 
(d) - ~ey~eprrsenti~dyeorlecquersolutions;nmedial trentmentn~ayrequireconsider;llidnoFconstituentinoil~b~se 
(e) - constituent of crude oil Fmctions (including Fuel oils end motoroils) m~dlorconl tar fmctions (including creosote); 

creosote may be present es DNAPL; remedinl treatment may rcquin convideretioe of constituent in oil phase 
(F) _ IinalMCL 
(6) - constituent in Fuel oils (c.g. gesolioc); rcmcdial tmut~cnt mny rcqoire consideration of constituent in oil phase 
(1~) - prolxxedMCL 
(0 - tertnliye MCL. 
h-4 - combined with Fuel oil #2 or kerosene when used as wood prcncrvntive; remedial trentment may &Ire 

coaridcrelios of constitucet ie oil phase 

“a - not epplicable 
nd - no d;da Found 

[ ] R~FCIWX 
.‘. 

: 
j 1, ‘: :. t _ Vale+ +re given it 2043 belesS otherwise specified 

* Value is at 2x 

t: - Valoc is et unkqown temperature but is ussumed to be et 20.3OC 



Soil Screening Guidance



United States Office of Publication 9355.4-14FSA
Environmental Protection Solid Waste and EPA/540/F-95/041
Agency Emergency Response PB96-963501

July 1996

Soil Screening Guidance:
Fact Sheet

Office of Emergency and Remedial Response Quick Reference Fact Sheet

This fact sheet summarizes key aspects of the U.S. Environmental Protection Agency's
(EPA) Soil Screening Guidance. The Soil Screening Guidance is a tool developed by EPA to help
standardize and accelerate the evaluation and cleanup of contaminated soils at sites on the National
Priorities List (NPL) where future residential land use is anticipated. The User's Guide provides a
simple step-by-step methodology for environmental science/engineering professionals to calculate
risk-based, site-specific soil screening levels (SSLs) for contaminants in soil that may be used to
identify areas needing further investigation at NPL sites. The Technical Background Document
presents the analysis and modeling upon which this approach is based, as well as generic SSLs
calculated using conservative default values, and guidance for conducting more detailed analysis of
complex site conditions, where needed.

SSLs are not national cleanup standards.
SSLs alone do not trigger the need for response
actions or define “unacceptable” levels of
contaminants in soil. In this guidance,
“screening” refers to the process of identifying
and defining areas, contaminants, and
conditions, at a particular site that do not
require further Federal attention. Generally, at
sites where contaminant concentrations fall
below SSLs, no further action or study is
warranted under the Comprehensive
Environmental Response, Compensation and
Liability Act (CERCLA), commonly known as
"Superfund."  (Some States have developed
screening numbers that are more stringent than
the generic SSLs presented here; therefore,
further study may be warranted under State
programs.) Where contaminant concentrations
equal or exceed SSLs, further study or
investigation, but not necessarily cleanup, is
warranted. 

The decision to use the Soil Screening Guidance
at a site will be driven by the potential benefits
of eliminating areas, exposure pathways, or
contaminants from further investigation.  By
identifying areas where concentrations of

contaminated soil are below levels of concern
under CERCLA, the guidance provides a means
to focus resources on exposure areas,
contaminants and exposure pathways of
concern.  

SSLs are risk-based concentrations derived from
standardized equations combining exposure
information assumptions with EPA toxicity
data.  Three options for developing screening
levels are included in the guidance, depending on
how the numbers will be used to screen at a site,
and the amount of site-specific information that
will be collected or is available.  Details of these
approaches are presented in the User’s Guide
(EPA, 1996a) and the Technical Background
Document (TBD) (EPA, 1996b).  The three
options for using SSLs are:

• Applying generic SSLs 

• Developing simple, site-specific SSLs

• Developing site-specific SSLs based on
more detailed modeling

The progression from generic to simple site-
specific and more detailed site-specific SSLs
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usually involves an increase in investigation
costs and, generally a decrease in the stringency
of the screening levels because conservative
assumptions can be replaced with less
conservative site-specific information.
Generally, the decision of which method to use
involves balancing the increased investigation
costs with the potential savings associated with
higher (but protective) SSLs.  The User’s Guide
focuses on the application of a simple site-
specific approach by providing a step-by-step
methodology to calculate site-specific SSLs.
The TBD provides more information about the
other approaches.

Generic SSLs for the most common
contaminants found at NPL sites are included in
the TBD.  Generic SSLs are calculated from the
same equations presented in the User's Guide, but
are based on a number of default assumptions
chosen to be protective of human health for
most site conditions. Generic SSLs can be used in
place of site-specific screening levels; however,
in general, they are expected to be more
stringent than site-specific levels.  The site
manager should weigh the cost of collecting the
data necessary to develop site-specific SSLs with
the potential for deriving a higher SSL that
provides an appropriate level of protection.

The TBD also includes more detailed modeling
approaches for developing screening levels that
take into account more complex site conditions
than the simple site-specific methodology
emphasized in the User's Guide. More detailed
approaches may be appropriate when site
conditions (e.g., a thick vadose zone) are
different from those assumed in the simple site-
specific methodology presented here. The
technical details supporting the methodology
used in the User's Guide are provided in the
TBD. SSLs developed in accordance with the
User's Guide are based on future residential land
use assumptions and related exposure scenarios.
Using this guidance for sites where residential
land use assumptions do not apply could result in
overly conservative screening levels; however,
EPA recognizes that some parties responsible
for sites with non-residential land use might still
find benefit in using the SSLs as a tool to
conduct a conservative initial screening.

SSLs developed in accordance with this guidance
could also be used for Resource Conservation and
Recovery Act (RCRA) corrective action sites as
“action levels,” since the RCRA corrective
action program currently views the role of
action levels as generally fulfilling the same
purpose as soil screening levels.1  In addition,
States may use this guidance in their voluntary
cleanup programs, to the extent they deem
appropriate. When applying SSLs to RCRA
corrective action sites or for sites under State
voluntary cleanup programs, users of this
guidance should recognize, as stated above, that
SSLs are based on residential land use
assumptions. Where these assumptions do not
apply, other approaches for determining the
need for further study might be more
appropriate.

   

No further study
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Site-specific
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Highlight 1. Conceptual Risk
Management Spectrum for Contaminated

Soil

1 . 2 Role of Soil  Screening
Levels

In identifying and managing risks at
contaminated sites, EPA considers a spectrum of
contaminant concentrations.  The level of
concern associated with those concentrations
depends on the likelihood of exposure to soil
contamination at levels of potential concern to
human health or to ecological receptors.

Highlight 1 illustrates the spectrum of soil
contamination encountered at Superfund sites
and the conceptual range of risk management
responses. At one end are levels of
contamination that clearly warrant a response
action; at the other end are levels that are below
regulatory concern. Screening levels identify the
lower bound of the spectrum—levels below 

1 Further information on the role of action levels in the RCRA
corrective action program is available in an Advance Notice of
Proposed Rulemaking (signed April 12, 1996).
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which there is generally no concern under
CERCLA, provided conditions associated with
the SSLs are met. Appropriate cleanup goals for
a particular site may fall anywhere within this
range depending on site-specific conditions.

EPA anticipates the use of SSLs as a tool to
facilitate prompt identification of contaminants
and exposure areas of concern during both
remedial actions and some removal actions
under CERCLA.  However, the application of
this or any screening methodology is not
mandatory at sites being addressed under
CERCLA or RCRA.  The framework leaves
discretion to the site manager and technical
experts (e.g., risk assessors, hydrogeologists) to
determine whether a screening approach is
appropriate for the site and, if screening is to be
used, the proper method of implementation.
The decision to use a screening approach should
be made early in the process of investigation at
the site.

EPA developed the Soil Screening Guidance to
be consistent with and to enhance the current
Superfund investigation process and anticipates
its primary use during the early stages of a
remedial investigation (RI) at NPL sites.  It does
not replace the Remedial Investigation/
Feasibility Study (RI/FS), including the risk
assessment portion of the RI, but the use of
screening levels can focus sampling and risk
assessment on aspects of the site that are likely
to be a concern under CERCLA.  By screening
out areas of sites, potential chemicals of
concern, or exposure pathways from further
investigation, site managers and technical
experts can limit the scope of the field
investigation or risk assessment.  

SSLs can save resources by helping to determine
which areas do not require additional Federal
attention early in the process. Furthermore, data
gathered during the soil screening process can be
used in later Superfund phases, such as the
baseline risk assessment, feasibility study,
treatability study, and remedial design. This
guidance may also be appropriate for use by the
removal program when demarcation of soils
above residential risk-based numbers coincides
with the purpose and scope of the removal
action.

The simple, site-specific soil screening levels are
likely to be most useful where it is difficult to
determine whether areas of soil are
contaminated to an extent that warrants further
investigation or response (e.g., whether areas of
soil at an NPL site require further investigation
under CERCLA through an RI/FS).  As noted
above, the screening levels have been developed
assuming residential land use.  Although some of
the models and methods presented in this
guidance could be modified to address exposures
under other land uses, EPA has not yet
standardized assumptions for exposure scenarios
related to those other uses. 

This guidance provides the information needed
to calculate SSLs for 110 chemicals.  Sufficient
information may not be available to develop soil
screening levels for additional chemicals. These
chemicals should not be screened out, but should
be addressed in the baseline risk assessment for
the site.  The Risk Assessment Guidance for
Superfund (RAGS), Volume 1: Human Health
Evaluation Manual (HHEM), Part A, Interim
Final (U.S. EPA, 1989a) provides guidance on
conducting baseline risk assessments for NPL
sites.  In addition, the baseline risk assessment
should address the chemicals, exposure
pathways, and areas at the site that are not
screened out.

Although SSLs are “risk-based,” they do not
eliminate the need to conduct a site-specific risk
assessment for those areas identified as needing
further investigation. SSLs are concentrations of
contaminants in soil that are designed to be
protective of exposures in a residential setting.
A site-specific risk assessment is an evaluation
of the risk posed by exposure to site
contaminants in various media. To calculate
SSLs, the exposure equations and pathway
models are run in reverse to backcalculate an
“acceptable level” of a contaminant in soil. For
the ingestion, dermal, and inhalation pathways,
toxicity criteria are used to define an acceptable
level of contamination in soil, based on a one-
in-a-million (10-6) individual excess cancer risk
for carcinogens and a hazard quotient (HQ) of 1
for non-carcinogens. SSLs are backcalculated for
migration to ground water pathways using
ground water concentration limits [nonzero
maximum contaminant level goals (MCLGs),
maximum contaminant levels (MCLs), or
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health-based limits (HBLs) (10-6 cancer risk or a
HQ of 1) where MCLs are not available].

SSLs can be used as Preliminary Remediation
Goals (PRGs) provided appropriate conditions
are met (i.e., conditions found at a specific site
are similar to conditions assumed in developing
the SSLs). The concept of calculating risk-based
contaminant levels in soils for use as PRGs (or
“draft” cleanup levels) was introduced in the
RAGS HHEM , Part B, Development of Risk-
Based Preliminary Remediation Goals.  (U.S.
EPA, 1991b).

PRGs may then be used as the basis for
developing final cleanup levels based on the
nine-criteria analysis described in the National
Cont ingency Plan [Sect ion 300.430
(3)(2)(I)(A)]. The directive entitled Role of the
Baseline Risk Assessment in Superfund Remedy
Selection Decisions  (U.S. EPA, 1991c) discusses
the modification of PRGs to generate cleanup
levels. The SSLs should only be used as cleanup
levels when a site-specific nine-criteria
evaluation of the SSLs as PRGs for soils
indicates that a selected remedy achieving the
SSLs is protective, complies with Applicable or
Relevant and Appropriate Requirements
(ARARs), and appropriately balances tradeoffs
between cleanup options with respect to the
other criteria, including cost. 

1.3 Scope of Soil Screening
Guidance

In a residential setting, potential pathways of
exposure to contaminants in soil are as follows
(see Highlight 2):

● Direct ingestion

● Inhalation of volatiles and fugitive dusts

● Ingestion of contaminated ground water
caused by migration of chemicals through soil
to an underlying potable aquifer

● Dermal absorption

● Ingestion of homegrown produce that has
been contaminated via plant uptake

● Migration of volatiles into basements.

Direct Ingestion
of Ground

Water and Soil

Air

Ground
Water

 Leaching

Also Addressed:
•  Plant Uptake
•  Dermal Absorption

 Inhalation

AA
AA
AA
AAAAAA
AAAAAA
AA
A
A
AAA
A
AA
AA
A
AAAAA
A

Blowing
Dust 
andVolatilization
Dust and 
Volatization

Highlight 2. Exposure Pathways Addressed by
SSLs .

The Soil Screening Guidance addresses each of
these pathways to the greatest extent practical.
The first three pathways -- direct ingestion,
inhalation of volatiles and fugitive dusts, and
ingestion of potable ground water -- are the
most common routes of human exposure to
contaminants in the residential setting. These
pathways have generally accepted methods,
models, and assumptions that lend themselves to
a standardized approach. The additional
pathways of exposure to soil contaminants,
dermal absorption, plant uptake, and migration
of volatiles into basements, may also contribute
to the risk to human health from exposure to
specific contaminants in a residential setting.
The guidance addresses these pathways to a
limited extent based on available empirical data.
(See Step 5 and the TBD for further discussion).

The Soil Screening Guidance addresses the
human exposure pathways listed previously and
will be appropriate for most residential settings.
The presence of additional pathways or unusual
site conditions does not preclude the use of SSLs
in areas of the site that are currently residential
or likely to be residential in the future. However,
the risks associated with additional pathways or
conditions (e.g., fish consumption, raising of
livestock, heavy truck traffic on unpaved roads)
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should be considered in the RI/FS to determine
whether SSLs are adequately protective.

An ecological assessment should also be
performed as part of the RI/FS to evaluate
potential risks to ecological receptors.

The Soil Screening Guidance should not be
used for  areas  with radioact ive
contaminants.

Highlight 3 provides key attributes of the Soil
Screening Guidance: User’s Guide.

Highlight 3: Key Attributes of the
User’s Guide

• Standardized equations are presented
to address human exposure pathways in
a residential setting consistent with
Superfund's concept of "Reasonable
Maximum Exposure" (RME).

• Source size (area and depth) can be
considered on a site-specific basis using
mass-limit models.

• Parameters are identified for which site-
specific information is needed to
develop SSLs.

• Default values are provided to calculate
generic SSLs when site-specific
information is not available. 

• SSLs are based on a 10-6 excess risk for
carcinogens or a hazard quotient of 1 for
noncarcinogens. SSLs for migration to
ground water are based on (in order of
preference): nonzero maximum
contaminant level goals (MCLGs),
maximum contaminant levels (MCLs), or
the aforementioned risk-based targets.

2.0 SOIL SCREENING PROCESS

Applying site-specific screening levels involves
developing a conceptual site model (CSM),
collecting a few easily obtained site-specific soil
parameters (such as the dry bulk density and
percent moisture), and sampling to measure
contaminant concentrations in surface and
subsurface soils. Often, much of the information
needed to develop the CSM can be derived from
previous site investigations [e.g., the
Preliminary Assessment/Site Inspection (PA/SI)]
and, if properly planned, SSL sampling can be
accomplished in one mobilization. This fact
sheet provides a brief overview of the steps in
the process.  A full discussion of the steps and
their implementation is available in the User's
Guide.

The soil screening process (outlined in
Highlight 4) is a step-by-step approach that
involves: 

● Developing a conceptual site model
(CSM)

● Comparing the CSM to the SSL scenario

● Defining data collection needs

● Sampling and analyzing soils at site

● Deriving site-specific SSLs, as
appropriate

● Comparing site soil contaminant
concentrations to SSLs

● Determining which areas of the site
require further study.

The overall outline is fundamentally the same,
whether you are using the simple site-specific
approach, the generic levels, or a more detailed
approach.  However, the details of any specific
application will be different.  In particular,
developing the simple site specific SSLs is
obviously more involved than using the generic
screening levels available in the TBD.
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Highlight 4

Soil Screening Process

Step One: Develop Conceptual Site Model
• Collect existing site data (historical records, aerial photographs, maps, PA/SI data, available background

information, State soil surveys, etc.)
• Organize and analyze existing site data

- Identify known sources of contamination
- Identify affected media
- Identify potential migration routes, exposure pathways, and receptors

• Construct a preliminary diagram of the CSM
• Perform site reconnaissance

- Confirm and/or modify CSM
- Identify remaining data gaps

Step Two: Compare Soil Component of CSM to Soil Screening Scenario
• Confirm that future residential land use is a reasonable assumption for the site
• Identify pathways present at the site that are addressed by the guidance
• Identify additional pathways present at the site not addressed by the guidance
• Compare pathway-specific generic SSLs with available concentration data
• Estimate whether background levels exceed generic SSLs

Step Three: Define Data Collection Needs for Soils to Determine Which Site Areas Exceed SSLs
• Develop hypothesis about distribution of soil contamination (i.e., which areas of the site have soil

contamination that exceed appropriate SSLs?)
• Develop sampling and analysis plan for determining soil contaminant concentrations

- Sampling strategy for surface soils (includes defining study boundaries, developing a decision rule,
specifying limits on decision errors, and optimizing the design)

- Sampling strategy for subsurface soils (includes defining study boundaries, developing a decision
rule, specifying limits on decision errors, and optimizing the design)

- Sampling to measure soil characteristics (bulk density, moisture content, organic carbon content,
porosity, pH)

• Determine appropriate field methods and establish QA/QC protocols

Step Four: Sample and Analyze Soils at Site
• Identify contaminants
• Delineate area and depth of sources
• Determine soil characteristics
• Revise CSM, as appropriate

Step Five: Derive Site-specific SSLs, if needed
• Identify SSL equations for relevant pathways
• Identify chemical of concern for dermal exposure and plant uptake
• Obtain site-specific input parameters from CSM summary
• Replace variables in SSL equations with site-specific data gathered in Step 4
• Calculate SSLs

- Account for exposure to multiple contaminants

Step Six: Compare Site Soil Contaminant Concentrations to Calculated SSLs
• For surface soils, screen out exposure areas where all composite samples do not exceed SSLs by a

factor of 2
• For subsurface soils, screen out source areas where the highest average soil core concentration does not

exceed the SSLs
• Evaluate whether background levels exceed SSLs

Step Seven: Decide How to Address Areas Identified for Further Study
• Consider likelihood that additional areas can be screened out with more data
• Integrate soil data with other media in the baseline risk assessment to estimate cumulative risk at the site
• Determine the need for action
• Use SSLs as PRGs
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However, developing site specific levels may be
worthwhile given the less stringent but equally
protective levels that will generally result.  

An important part of this guidance is a
recommended sampling approach that balances
the need for more data to reduce uncertainty
with the need to limit data collection costs.
Where data are limited such that use of the
"maximum test" (Max test) presented in the
User's Guide is not appropriate, the guidance also
provides direction on the use of other
conservative estimates of contaminant
concentrations for comparison with the SSLs. 

2.1 Step 1: Deve lop ing  a
Conceptual Site
Model

The conceptual site model (CSM) is a three-
dimensional “picture” of site conditions that
illustrates contaminant distributions, release
mechanisms, exposure pathways and migration
routes, and potential receptors. The CSM
documents current site conditions and is
supported by maps, cross sections, and site
diagrams that  i l lustrate human and
environmental exposure through contaminant
release and migration to potential receptors.
Developing an accurate CSM is critical to proper
implementation of the Soil Screening Guidance.

As a key component of the RI/FS and EPA’s
Data Quality Objectives (DQO) process, the
CSM should be updated and revised as
investigations produce new information about a
site. Data Quality Objectives for Superfund:
Interim Final Guidance (U.S. EPA, 1993a) and
Guidance for  Conduct ing Remedial
Investigations and Feasibility Studies under
CERCLA (U.S. EPA, 1989c) provide a general
discussion about the development and use of the
CSM during RIs.

2.2 Step 2: Comparing the
CSM to SSL
Scenario

In this step, the conceptual site model for a
particular site is compared to the conceptual site

model assumed for the development of the Soil
Screening Guidance. This comparison should
determine whether the SSL scenario is
sufficiently similar to the CSM so that use of the
guidance is appropriate. The Soil Screening
Guidance was developed assuming residential land
use.  The primary exposure pathways associated
with residential land use (given in section 1.3)
are (1) direct ingestion, (2) inhalation of
volatile and fugitive dusts, and (3) ingestion of
contaminated ground water caused by migration
of chemicals through soil to an underlying
potable aquifer.  The residential exposure
assumptions associated with these pathways are
given in Highlight 5.

Highlight 5
Residential Exposure Assumptions

Exposure frequency . . . . . . . 350 days/year
Exposure duration . . . . . . . . . . . . . . 30 years

For Noncarcinogens
Body weight  . . . . . . . . . . . . . . . . . . . . . . 15 kg
Ingestion rate  . . . . . . . . . . . . . . . 200 mg/day

For Carcinogens
Body weight  . . age adjusted from 15 -70 kg
Ingestion rate  . . . . . . . . . age adjusted from 
 . . . . . . . . . . . . . . . . . . . . . . 200 - 100 mg/day

Drinking water ingestion rate  . . . . . . 2 L/day
Inhalation rate  . . . . . . . . . . . . . . . . 20 m3/day

The CSM may include other sources and
exposure pathways that are not covered by this
guidance. Compare the CSM with the
assumptions and limitations inherent in the SSLs
to determine whether additional or more detailed
assessments are needed for any exposure
pathways or chemicals. The Soil Screening
Guidance can be used to screen those sources and
exposures pathways that are covered by the
guidance. Early identification of areas or
conditions where SSLs are not applicable is
important so that other characterization and
response efforts can be considered when
planning the sampling strategy.
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Where the following conditions exist, a more
detailed site-specific investigation will be needed:

• site adjacent to surface water,

• potential terrestrial or aquatic ecological
concerns

• other human exposure pathways likely (e.g.
local fish consumption, homegrown dairy,
livestock or other agricultural use, or

• unusual site conditions (e.g., presence of non-
aqueous phase liquids, unusually high fugitive
dust levels from site activities.)

A consideration of background concentrations
should be made to determine whether SSLs are
likely to be useful, since the SSLs have much less
utility where background concentrations exceed
the SSLs. Background concentrations exceeding
generic SSLs do not necessarily indicate that a
health threat exists, but may suggest that
additional analysis is appropriate.  For example,
it may be important to determine whether the
high background concentrat ions are
anthropogenic or naturally occuring. Generally,
EPA does not clean up below natural
background; however, where anthropogenic
background levels exceed SSLs, EPA may
determine that some type of comprehensive
response is necessary and feasible.

2.3 Step 3: Defining Data
Collection Needs
for Soils

Once the CSM has been developed and the site
manager has determined that the Soil Screening
Guidance is appropriate to use at a site, a
Sampling and Analysis Plan (SAP) should be
developed.  Highlight 4 outlines the general
strategy for developing sampling plans likely to
be needed to apply the Soil Screening Guidance.
A different sampling approach is used for the
surface and subsurface because different exposure
pathways are being addressed.  Sampling should
also provide site characteristics data necessary
to develop site-specific SSLs.  The User’s Guide
provides information on the development of
SAPs for these three types of information.

To develop sampling strategies that will
properly assess site contamination, EPA
recommends that site managers consult with the
technical experts in their Region, including risk
assessors, toxicologists, chemists and
hydrogeologists, who can assist the site manager
to use the DQO process to satisfy Superfund
program objectives. The DQO process is a
systematic planning process developed by EPA
to ensure that sufficient data are collected to
support EPA decision making. A full discussion
of the DQO process is provided in Data Quality
Objectives for Superfund: Interim Final
Guidance (U.S. EPA, 1993a) and the Guidance
for the Data Quality Objectives Process (U.S.
EPA, 1994a).  Many of the key elements have
been incorporated as part of the guidance.

One of the critical decisions to make before
developing the SAP is to define the specific area
to which the Soil Screening Guidance will be
applied.  Existing data (e.g., preliminary
assessment, other site investigation data,
historical documents discussing site activities)
can be used to determine what level and type of
investigation may be appropriate.  Areas known
to be important sources of ground water
contamination should be sampled for subsurface
contamination, but it often will not be necessary
to develop screening levels based on surface
contamination for these areas.  Sampling in
known source areas will focus on developing
remedial alternatives with some sampling to
confirm expected problems, as necessary.  Other
areas may have good historical information to
indicate that no waste handling activities
occurred there and it is expected that these areas
are unlikely to be contaminated.  A few samples
may be taken to confirm this hypothesis.  Much
of the sampling effort for soil screening is likely
to focus on areas of uncertain contamination
levels and history.  The User’s Guide provides
more information about the use of historical
information, the statistical basis for the
sampling strategy, and the soil characteristics
that are needed to develop site-specific
screening levels. 
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2.4 Step 4: Sampl ing and
Analyzing Site
Soils

Once the sampling strategies have been
developed and implemented, the samples should
be analyzed according to the analytical
laboratory and field methods specified in the
SAP.  An important outcome of these analyses
is the estimation of the concentrations of
potential contaminants of concern which will be
compared to the SSLs.  At this point, the
generic SSLs may be useful for comparison
purposes.  Where estimated concentrations are
above the generic SSLs, site-specific SSLs can be
calculated to provide another, less stringent but
still conservative comparison.

Because these analyses reveal new information
about the site, update the CSM accordingly.

2.5 Step 5: Calculating Site-
specific SSLs

With the soil properties data collected in Step 4
of the screening process, site-specific soil
screening levels can now be calculated using the
equations presented in the User's Guide.  The
Soil Screening Guidance provides the equations
necessary to develop a simple site-specific soil
screening levels. For a description of how these
equations were developed, as well as background
on their assumptions and limitations, consult the
TBD. When generic SSLs are being used as for
comparison to site concentration, this step may
be omitted.

All SSL equations were developed to be
consistent with reasonable maximum exposure
(RME) for the residential setting. The Superfund
program  estimates the RME for chronic
exposures on a site-specific basis by combining
an average exposure-point concentration with
reasonably conservative values for intake and
duration (U.S. EPA, 1989a; RAGS HHEM,
Supplemental Guidance: Standard Default
Exposure Factors , U.S. EPA, 1991a). Thus, all
site-specific parameters (soil, aquifer, and
meteorologic parameters) used to calculate SSLs

should reflect average or typical site conditions
in order to calculate average exposure
concentrations at the site.

Exposure pathways addressed in the process for
screening surface soils include direct ingestion,
dermal contact, and inhalation of fugitive dusts.
While the guidance provides all the relevant
toxicity from EPA sources necessary to
calculate site-specific SSLs, Integrated Risk
Information System (IRIS) (U.S. EPA, 1995a)
or Health Effects Assessment Summary Tables
(HEAST) (U.S. EPA, 1995b) should be checked
for current values.  Only the most current values
should be used to calculate SSLs.

The Soil Screening Guidance addresses two
exposure pathways for subsurface soils:
inhalation of volatiles and ingestion of ground
water contaminated by the migration of
contaminants through soil to an underlying
potable aquifer. Because the equations developed
to calculate SSLs for these pathways assume an
infinite source, they can violate mass-balance
considerations, especially for small sources. To
address this concern, the guidance also includes
equations for calculating mass-limit SSLs for
each of these pathways when the size (i.e., area
and depth) of the contaminated soil source is
known or can be estimated with confidence.

The Soil Screening Guidance uses a simple linear
equilibrium soil/water partition equation or a
leach test to estimate contaminant release in
soil leachate. It also uses a simple water-balance
equation to calculate a dilution factor to account
for reduction of soil leachate concentration
from mixing in an aquifer. 

The methodology for developing SSLs for the
migration to ground water pathway was designed
for use during the early stages of a site
evaluation when information about subsurface
conditions may be limited. Hence, the
methodology is based on rather conservative,
simplified assumptions about the release and
transport of contaminants in the subsurface
(Highlight 6). These assumptions are inherent in
the SSL equations and should be reviewed for
consistency with the conceptual site model (see
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Step 2) to determine the applicability of SSLs to
the migration to ground water pathway.

Highlight 6: Simplifying
Assumptions for the SSL Migration

to Ground Water Pathway

• Infinite source (i.e., steady-state
concentrations are maintained over the
exposure period)

• Uniformly distributed contamination from
the surface to the top of the aquifer

• No contaminant attenuation (i.e.,
adsorption, biodegradation, chemical
degradation) in soil

• Instantaneous and linear equilibrium
soil/water partitioning

• Unconfined, unconsolidated aquifer with
homogeneous and isotropic hydrologic
properties

• Receptor well at the downgradient edge
of the source and screened within the
plume

• No contaminant attenuation in the aquifer

• No NAPLs present (if NAPLs are
present,  the SSLs do not apply).

Address Exposure to Multiple Chemicals.
The SSLs generally correspond to a  10-6 excess
risk level for carcinogens and a hazard quotient
of 1 for noncarcinogens. This “target” hazard
quotient is used to calculate a soil concentration
below which it is unlikely that sensitive
populations will experience adverse health
effects. The potential for additive effects has
not been “built in” to the SSLs through
apportionment. For carcinogens, EPA believes
that setting a 10-6 excess risk level for individual
chemicals and pathways generally will lead to
cumulative site risks within the 10-4 to 10-6 risk

range for the combinations of chemicals typ-
ically found at NPL sites.

For noncarcinogens, there is no widely accepted
risk range, and EPA recognizes that cumulative
risks from noncarcinogenic contaminants at a
site could exceed the target hazard quotient.
However, EPA also recognizes that noncancer
risks should be added only for those chemicals
with the same toxic endpoint or mechanism of
action.

If more than one chemical detected at a site
affects the same target organ (i.e., has the same
critical effect as defined by the RfD
methodology), an overall hazard index (HI) for
the source (or exposure area) can be calculated.
If this HI exceeds 1, further investigation is
needed.  The guidance provides a list of target
organs for all chemicals with SSLs based on
noncarcinogenic effect.

2.6  Step 6: Comparing Site
Soil Contaminant
Concentrations to
Calculated SSLs

Now that the site-specific SSLs have been
calculated for the potential contaminants of
concern, compare them with the site
contaminant concentrations. At this point, it is
reasonable to review the CSM with the actual
site data to confirm its accuracy and the overall
applicability of the Soil Screening Guidance.

Thus, for surface soils, the contaminant
concentrations in each composite sample from
an exposure area are compared to 2 times the
SSL.  (When SSL DQOs were developed, 2 times
the SSL was determined to a reasonable upper
limit for comparison that would still be
protective of human health. Use of this decision
rule is appropriate only when the quantity and
quality of data are comparable to the levels
discussed in the User’s Guide.  For a complete
discussion for the SSL DQOs, see the TBD.) If
any composite has concentrations that equal or
exceed 2 times the SSL, the area cannot be
screened out, and further study is needed. 
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However, if all composite samples are below 2
times the SSLs, no further study is needed.  

For data sets of lesser quality, the 95% upper
confidence level on the arithmetic mean of
contaminant soil concentration can be
compared directly to the SSLs.  The TBD
discusses strengths and weaknesses of different
calculations of the mean and when they are
appropriate for making screening decisions.

Since subsurface soils are not characterized to
the same extent as surface soils, there is less
confidence that the concentrations measured are
representative of the entire source. Thus, a
more conservative approach to screening is
warranted. Because it may not be protective to
allow for comparison to values above the SSL,
mean contaminant concentrations from each
soil boring taken in a source area are compared
with the calculated SSLs. Source areas with any
mean soil boring contaminant concentration
greater than the SSLs generally warrant further
consideration. On the other hand, where the
mean soil boring contaminant concentrations
within a source are all less than the SSLs, that
source area is generally screened out.

2.7 Step 7: Addressing Areas
Identified for
Further Study

Areas that have been identified for further study
become a subject of the RI/FS (U.S.  EPA,
1989c). The results of the baseline risk
assessment conducted as part of the RI/FS will
establish the basis for taking remedial action.
The threshold for taking action differs from the
criteria used for screening. As outlined in Role of
the Baseline Risk Assessment in Superfund
Remedy Selection Decisions (U.S. EPA, 1991c),
remedial action at NPL sites is generally
warranted where cumulative risks for current or
future land use exceed 1x10-4 for carcinogens or
an HI of 1 for noncarcinogens. The data
collected for soil screening are useful in the RI
and baseline risk assessment. However,
additional data will probably need to be collected
during future site investigations.  This additional

data will better define the risks and threats at the
site and could conceivably indicate that no
action is required.

Once the decision has been made that remedial
action may be appropriate, the SSLs can then
serve as PRGs.  This process is referenced in
Section 1.2 of this document.

FOR FURTHER INFORMATION

The technical details (e.g, equations and
assumptions necessary to implement the soil
screening guidance are available in the Soil
Screening Guidance: User's Guide (U.S. EPA,
1996a). More detailed discussions of the
technical background and assumptions
supporting the development of the Soil
Screening Guidance are presented in the Soil
Screening Guidance: Technical Background
Document (U.S. EPA, 1996b). The final portion
of the guidance package is the Soil Screening
Guidance: Response to Comments, (U.S. EPA,
1996c) which describes changes made to the
guidance following peer review and public
comment. For additional copies of this fact
sheet, the User's Guide, the Technical
Background Document, Response to Comments,
or other EPA documents, call the National
Technical Information Service (NTIS) at (703)
487-4650 or 1-800-553-NTIS (6847).
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DISCLAIMER

Notice: The Soil Screening Guidance is based on policies set out in the Preamble to the Final Rule of the National Oil and
Hazardous Substances Pollution Contingency Plan (NCP), which was published on March 8, 1990 (55 Federal Register
8666).

This guidance document sets forth recommended approaches based on EPA’s best thinking to date with respect to soil
screening.  This document does not establish binding rules. Alternative approaches for screening may be found to be more
appropriate at specific sites (e.g., where site circumstances do not match the underlying assumptions, conditions and models
of the guidance).  The decision whether to use an alternative approach and a description of any such approach should be
placed in the Administrative Record for the site. Accordingly, if comments are received at individual sites questioning the
use of the approaches recommended in this guidance, the comments should be considered and an explanation provided for the
selected approach. The Soil Screening Guidance: Technical Background Document (TBD) may be helpful in responding to
such comments.

The policies set out in both the Soil Screening Guidance: User’s Guide and the supporting TBD are intended solely as
guidance to the U.S. Environmental Protection Agency (EPA) personnel; they are not final EPA actions and do not
constitute rulemaking. These policies are not intended, nor can they be relied upon, to create any rights enforceable by any
party in litigation with the United States government. EPA officials may decide to follow the guidance provided in this
document, or to act at variance with the guidance, based on an analysis of specific site circumstances. EPA also reserves the
right to change the guidance at any time without public notice.
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1.0 INTRODUCTION

1 .1 Purpose

The Soil Screening Guidance is a tool that the U.S.
Environmental Protection Agency (EPA) developed
to help standardize and accelerate the evaluation and
cleanup of contaminated soils at sites on the
National Priorities List (NPL) with future residential
land use.1 This guidance provides a methodology for
environmental science/engineering professionals to
calculate risk-based, site-specific, soil screening
levels (SSLs) for contaminants in soil that may be
used to identify areas needing further investigation
at NPL sites. 

SSLs are not national cleanup standards. SSLs
alone do not trigger the need for response actions or
define “unacceptable” levels of contaminants in soil.
In this guidance, “screening” refers to the process of
identifying and defining areas, contaminants, and
conditions, at a particular site that do not require
further Federal attention. Generally, at sites where
contaminant concentrations fall below SSLs, no
further action or study is warranted under the
Comprehensive Environmental  Response,
Compensation and Liability Act (CERCLA).  (Some
States have developed screening numbers that are
more stringent than the generic SSLs presented here;
therefore, further study may be warranted under
State programs.) Generally, where contaminant
concentrations equal or exceed SSLs, further study
or investigation, but not necessarily cleanup, is
warranted. 

SSLs are risk-based concentrations derived from
equations combining exposure information
assumptions with EPA toxicity data. This User’s
Guide focuses on the application of a simple site-
specific approach by providing a step-by-step
methodology to calculate site-specific SSLs and is
part of a larger framework that includes both generic
and more detailed approaches to calculating
screening levels. The Technical Background
Document (TBD) (EPA, 1996), provides more
information about these other approaches. Generic
SSLs for the most common contaminants found at
NPL sites are included in the TBD.  Generic SSLs are
calculated from the same equations presented in this
guidance, but are based on a number of default

assumptions chosen to be protective of human
health for most site conditions. Generic SSLs can be
used in place of site-specific screening levels;
however, in general, they are expected to be more
conservative than site-specific levels.  The site
manager should weigh the cost of collecting the data
necessary to develop site-specific SSLs with the
potential for deriving a higher SSL that provides an
appropriate level of protection.

The framework presented in the TBD also includes
more detailed modeling approaches for developing
screening levels that take into account more
complex site conditions than the simple site-specific
methodology emphasized in this guidance. More
detailed approaches may be appropriate when site
conditions (e.g., a thick vadose zone) are different
from those assumed in the simple site-specific
methodology presented here. The technical details
supporting the methodology used in this guidance
are provided in the TBD.

SSLs developed in accordance with this guidance are
based on future residential land use assumptions and
related exposure scenarios.  Using this guidance for
sites where residential land use assumptions do not
apply could result in overly conservative screening
levels; however, EPA recognizes that some parties
responsible for sites with non-residential land use
might still find benefit in using the SSLs as a tool to
conduct a conservative initial screening.

SSLs developed in accordance with this guidance
could also be used for Resource Conservation and
Recovery Act (RCRA) corrective action sites as
“action levels,” since the RCRA corrective action
program currently views the role of action levels as
generally fulfilling the same purpose as soil
screening levels. 2  In addition, States may use this
guidance in their voluntary cleanup programs, to the
extent they deem appropriate. When applying SSLs
to RCRA corrective action sites or for sites under
State voluntary cleanup programs, users of this
guidance should recognize, as stated above, that SSLs
are based on residential land use assumptions. Where
these assumptions do not apply, other approaches 

1. Note that the Superfund program defines “soil” as having a particle
size under 2mm, while the RCRA program allows for particles under
9mm in size.

2 Further information on the role of action levels in the RCRA corrective
action program is available in an Advance Notice of Proposed
Rulemaking (signed April 1996).
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for determining the need for further study might be
more appropriate.

1 .2 Role of Soil Screening Levels

In identifying and managing risks at sites, EPA
considers  a  spectrum of  contaminant
concentrations.  The level of concern associated
with those concentrations depends on the likelihood
of exposure to soil contamination at levels of
potential concern to human health or to ecological
receptors.

Exhibit 1 illustrates the spectrum of soil
contamination encountered at Superfund sites and
the conceptual range of risk management responses.
At one end are levels of contamination that clearly
warrant a response action; at the other end are
levels that are below regulatory concern. Screening
levels identify the lower bound of the
spectrum—levels below which EPA believes there is
no concern under CERCLA, provided conditions
associated with the SSLs are met. Appropriate
cleanup goals for a particular site may fall anywhere
within this range depending on site-specific
conditions.

   

No further study
   

warranted under
   

CERCLA

   

Site-specific
   

cleanup
   

 
   

goal/level

   

Response
   

 
   

action clearly
   

 
   

warranted

   

"Zero"
   

concentration

   

Screening
   

level

   

Response
   

level

   

Very high
   

concentration

Exhibit 1. Conceptual Risk Management
Spectrum for Contaminated Soil

EPA anticipates the use of SSLs as a tool to
facilitate prompt identification of contaminants and
exposure areas of concern during both remedial
actions and some removal actions under CERCLA.
However, the application of this or any screening
methodology is not mandatory at sites being
addressed under CERCLA or RCRA.  The framework
leaves discretion to the site manager and technical
experts (e.g., risk assessors, hydrogeologists) to
determine whether a screening approach is
appropriate for the site and, if screening is to be
used, the proper method of implementation. If
comments are received at individual sites questioning

the use of the approaches recommended in this
guidance, the comments should be considered and an
explanation provided as part of the site’s Record of
Decision (ROD). The decision to use a screening
approach should be made early in the process of
investigation at the site.

EPA developed the Soil Screening Guidance to be
consistent with and to enhance the current
Superfund investigation process and anticipates its
primary use during the early stages of a remedial
investigation (RI) at NPL sites.  It does not replace
the Remedial Investigation/Feasibility Study (RI/FS)
or risk assessment, but use of screening levels can
focus the RI and risk assessment on aspects of the
site that are more likely to be a concern under
CERCLA.  By screening out areas of sites, potential
chemicals of concern, or exposure pathways from
further investigation, site managers and technical
experts can limit the scope of the remedial
investigation or risk assessment.  SSLs can save
resources by helping to determine which areas do
not require additional Federal attention early in the
process.  Furthermore, data gathered during the soil
screening process can be used in later Superfund
phases, such as the baseline risk assessment,
feasibility study, treatability study, and remedial
design. This guidance may also be appropriate for
use by the removal program when demarcation of
soils above residential risk-based numbers coincides
with the purpose and scope of the removal action.

The process presented in this guidance to develop
and apply simple, site-specific soil screening levels is
likely to be most useful where it is difficult to
determine whether areas of soil are contaminated to
an extent that warrants further investigation or
response (e.g., whether areas of soil at an NPL site
require further investigation under CERCLA through
an RI/FS).  As noted above, the screening levels
have been developed assuming residential land use.
Although some of the models and methods
presented in this guidance could be modified to
address exposures under other land uses, EPA has
not yet standardized assumptions for those other
uses. 

Applying site-specific screening levels involves
developing a conceptual site model (CSM),
collecting a few easily obtained site-specific soil
parameters (such as the dry bulk density and percent
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moisture), and sampling to measure contaminant
levels in surface and subsurface soils. Often, much of
the information needed to develop the CSM can be
derived from previous site investigations [e.g., the
Preliminary Assessment/Site Inspection (PA/SI)]
and, if properly planned, SSL sampling can be
accomplished in one mobilization. 

An important part of this guidance is a
recommended sampling approach that balances the
need for more data to reduce uncertainty with the
need to limit data collection costs.  Where data are
limited such that use of the "maximum test" (Max
test) presented here is not appropriate, the guidance
provides direction on the use of other conservative
estimates of contaminant concentrations for
comparison with the SSLs.  

This guidance provides the information needed to
calculate SSLs for 110 chemicals.  Sufficient
information may not be available  to develop soil
screening levels for additional chemicals. These
chemicals should not be screened out, but should be
addressed in the baseline risk assessment for the site.
The Risk Assessment Guidance for Superfund
(RAGS), Volume 1: Human Health Evaluation
Manual (HHEM), Part A, Interim Final. (U.S. EPA,
1989a) provides guidance on conducting baseline
risk assessments for NPL sites.  In addition, the
baseline risk assessment should address the
chemicals, exposure pathways, and areas at the site
that are not screened out.

Although SSLs are “risk-based,” they do not
eliminate the need to conduct a site-specific risk
assessment. SSLs are concentrations of
contaminants in soil that are designed to be
protective of exposures in a residential setting. A
site-specific risk assessment is an evaluation of the
risk posed by exposure to site contaminants in
various media. To calculate SSLs, the exposure
equations and pathway models are run in reverse to
backcalculate an “acceptable level” of a
contaminant in soil. For the ingestion, dermal, and
inhalation pathways, toxicity criteria are used to
define an acceptable level of contamination in soil,
based on a one-in-a-million (10-6) individual excess
cancer risk for carcinogens and a hazard quotient
(HQ) of 1 for non-carcinogens. SSLs are
backcalculated for migration to ground water
pathways using ground water concentration limits

[nonzero maximum contaminant level goals
(MCLGs), maximum contaminant levels (MCLs), or
health-based limits (HBLs) (10-6 cancer risk or a HQ
of 1) where MCLs are not available].

SSLs can be used as Preliminary Remediation Goals
(PRGs) provided appropriate conditions are met
(i.e., conditions found at a specific site are similar to
conditions assumed in developing the SSLs). The
concept of calculating risk-based contaminant levels
in soils for use as PRGs (or “draft” cleanup levels)
was introduced in the RAGS HHEM, Part B,
Development of Risk-Based Preliminary
Remediation Goals. (U.S. EPA, 1991c). The
models, equations, and assumptions presented
in the Soil Screening Guidance to address
i n h a l a t i o n  exposures supersede those
described in RAGS HHEM, Part B, for
residential soils. In addition, this guidance
presents methodologies to address the
leaching of contaminants through soil to an
underlying potable aquifer. This pathway
should be addressed in the development of
PRGs.

PRGs may then be used as the basis for developing
final cleanup levels based on the nine-criteria
analysis described in the National Contingency Plan
[Section 300.430 (3)(2)(I)(A)]. The directive
entitled Role of the Baseline Risk Assessment in
Superfund Remedy Selection Decisions (U.S. EPA,
1991d) discusses the modification of PRGs to
generate cleanup levels. The SSLs should only be
used as cleanup levels when a site-specific nine-
criteria evaluation of the SSLs as PRGs for soils
indicates that a selected remedy achieving the SSLs
is protective, complies with Applicable or Relevant
and Appropriate Requirements (ARARs), and
appropriately balances the other criteria, including
cost. 

1 .3 Scope of Soil Screening
Guidance

In a residential setting, potential pathways of
exposure to contaminants in soil are as follows (see
Exhibit 2):

● Direct ingestion

● Inhalation of volatiles and fugitive dusts
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● Ingestion of contaminated ground water caused by
migration of chemicals through soil to an
underlying potable aquifer

● Dermal absorption

● Ingestion of homegrown produce that has been
contaminated via plant uptake

● Migration of volatiles into basements.

Direct Ingestion
of Ground

Water and Soil

Air

Ground
Water

 Leaching

Also Addressed:
•  Plant Uptake
•  Dermal Absorption

 Inhalation

AAAAAAAAAA
A
A
A
A
A
AA
A
AAAAAAAA
AA
AA
A
AAAAA
A

Blowing
Dust 
andVolatilization
Dust and 
Volatization

Exhibit 2. Exposure Pathways Addressed 
by SSLs.

The Soil Screening Guidance addresses each of these
pathways to the greatest extent practical. The first
three pathways -- direct ingestion, inhalation of
volatiles and fugitive dusts, and ingestion of potable
ground water -- are the most common routes of
human exposure to contaminants in the residential
setting. These pathways have generally accepted
methods, models, and assumptions that lend
themselves to a standardized approach. The
additional pathways of exposure to soil
contaminants, dermal absorption, plant uptake, and
migration of volatiles into basements, may also
contribute to the risk to human health from
exposure to specific contaminants in a residential
setting. This guidance addresses these pathways to a
limited extent based on available empirical data. (See
Step 5 and the TBD for further discussion).

The Soil Screening Guidance addresses the
human exposure pathways listed previously
and will be appropriate for most residential
settings. The presence of additional pathways
or unusual site conditions does not preclude

the use of SSLs in areas of the site that are
currently residential or likely to be
residential in the future. However, the risks
associated with additional pathways or
conditions (e.g., fish consumption, raising of
livestock, a heavy truck traffic on unpaved
roads) should be considered in the RI/FS to
determine whether SSLs are adequately
protective.
 
An ecological assessment should also be
performed as part of the RI/FS to evaluate
potential risks to ecological receptors.

The Soil Screening Guidance should not be
used for areas with radioactive contaminants.

Exhibit 3 provides key attributes of the Soil
Screening Guidance: User’s Guide.

Exhibit 3: Key Attributes of the User’s
Guide

• Standardized equations are presented to
address human exposure pathways in a
residential setting consistent with
Superfund's concept of "Reasonable
Maximum Exposure" (RME).

• Source size (area and depth) can be
considered on a site-specific basis using
mass-limit models.

• Parameters are identified for which site-
specific information is needed to develop
SSLs.

• Default values are provided to calculate
generic SSLs when site-specific information
is not available. 

• SSLs are based on a 10-6 risk for
carcinogens or a hazard quotient of 1 for
noncarcinogens. SSLs for migration to
ground water are based on (in order of
preference): nonzero maximum contaminant
level goals (MCLGs), maximum contaminant
levels (MCLs), or the aforementioned risk-
based targets.
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2.0 SOIL SCREENING PROCESS

The soil screening process (Exhibit 4) is a step-by-
step approach that involves: 

● Developing a conceptual site model (CSM)

● Comparing the CSM to the SSL scenario

● Defining data collection needs

● Sampling and analyzing soils at site

● Calculating site-specific SSLs

● Comparing site soil contaminant concentrations
to calculated SSLs

● Determining which areas of the site require
further study.

It is important to follow this process to implement
the Soil Screening Guidance properly. The remainder
of this guidance discusses each activity in detail.

2.1 Step 1: Developing a
Conceptual Site
Model

The CSM is a three-dimensional “picture” of site
conditions that illustrates contaminant distributions,
release mechanisms, exposure pathways and
migration routes, and potential receptors. The CSM
documents current site conditions and is supported
by maps, cross sections, and site diagrams that
illustrate human and environmental exposure
through contaminant release and migration to
potential receptors. Developing an accurate CSM is
critical to proper implementation of the Soil
Screening Guidance.

As a key component of the RI/FS and EPA’s Data
Quality Objectives (DQO) process, the CSM should
be updated and revised as investigations produce new
information about a site. Data Quality Objectives for
Superfund: Interim Final Guidance (U.S. EPA,
1993a) and Guidance for Conducting Remedial
Investigations and Feasibility Studies under
CERCLA  (U.S. EPA, 1989c) provide a general
discussion about the development and use of the

CSM during RIs. Developing the CSM involves
several steps, discussed in the following subsections.

2.1.1 Collect Existing Site Data. The initial
design of the CSM is based on existing site data
compiled during previous studies. These data may
include site sampling data, historical records, aerial
photographs, maps, and State soil surveys, as well as
information on local and regional conditions
relevant to contaminant migration and potential
receptors. Data sources include Superfund site
assessment documents (i.e.,  the PA/SI),
documentation of removal actions, and records of
other site characterizations or actions. Published
information on local and regional climate, soils,
hydrogeology, and ecology may be useful. In
addition, information on the population and land use
at and surrounding the site will be important to
identify potential exposure pathways and receptors.
The RI/FS guidance (U.S. EPA, 1989c) discusses
collection of existing data during RI scoping,
including an extensive list of potential data sources.

2.1.2 Organize and Analyze Existing Site
Data. One of the most important aspects of the
CSM development process is to identify and
characterize all potential exposure pathways and
receptors at the site by considering site conditions,
relevant exposure scenarios, and the properties of
contaminants present in site soils.

Attachment A, the Conceptual Site Model
Summary, provides four forms for organizing site
data for soil screening purposes. The CSM summary
organizes site data according to general site
in format ion ,  so i l  con taminant  source
characteristics, exposure pathways and receptors.

Note: If a CSM has already been developed for the
site in question, use the summary forms in
Attachment A to ensure that it is adequate.

2.1.3 Construct a Preliminary Diagram of the
C S M . Once the existing site data have been
organized and a basic understanding of the site has
been attained, draw a preliminary “sketch” of the
site conditions, highlighting source areas, potential
exposure pathways, and receptors.
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Exhibit 4

Soil Screening Process

Step One: Develop Conceptual Site Model
• Collect existing site data (historical records, aerial photographs, maps, PA/SI data, available background

information, State soil surveys, etc.)
• Organize and analyze existing site data

- Identify known sources of contamination
- Identify affected media
- Identify potential migration routes, exposure pathways, and receptors

• Construct a preliminary diagram of the CSM
• Perform site reconnaissance

- Confirm and/or modify CSM
- Identify remaining data gaps

Step Two: Compare Soil Component of CSM to Soil Screening Scenario
• Confirm that future residential land use is a reasonable assumption for the site
• Identify pathways present at the site that are addressed by the guidance
• Identify additional pathways present at the site not addressed by the guidance
• Compare pathway-specific generic SSLs with available concentration data
• Estimate whether background levels exceed generic SSLs

Step Three: Define Data Collection Needs for Soils to Determine Which Site Areas Exceed SSLs
• Develop hypothesis about distribution of soil contamination (i.e., which areas of the site have soil

contamination that exceed appropriate SSLs?)
• Develop sampling and analysis plan for determining soil contaminant concentrations

- Sampling strategy for surface soils (includes defining study boundaries, developing a decision rule,
specifying limits on decision errors, and optimizing the design)

- Sampling strategy for subsurface soils (includes defining study boundaries, developing a decision rule,
specifying limits on decision errors, and optimizing the design)

- Sampling to measure soil characteristics (bulk density, moisture content, organic carbon content,
porosity, pH)

• Determine appropriate field methods and establish QA/QC protocols

Step Four: Sample and Analyze Soils at Site
• Identify contaminants
• Delineate area and depth of sources
• Determine soil characteristics
• Revise CSM, as appropriate

Step Five: Derive Site-specific SSLs, if needed
• Identify SSL equations for relevant pathways
• Identify chemical of concern for dermal exposure and plant uptake
• Obtain site-specific input parameters from CSM summary
• Replace variables in SSL equations with site-specific data gathered in Step 4
• Calculate SSLs

- Account for exposure to multiple contaminants

Step Six: Compare Site Soil Contaminant Concentrations to Calculated SSLs
• For surface soils, screen out exposure areas where all composite samples do not exceed SSLs by a factor of 2
• For subsurface soils, screen out source areas where the highest average soil core concentration does not

exceed the SSLs
• Evaluate whether background levels exceed SSLs

Step Seven: Decide How to Address Areas Identified for Further Study
• Consider likelihood that additional areas can be screened out with more data
• Integrate soil data with other media in the baseline risk assessment to estimate cumulative risk at the site
• Determine the need for action
• Use SSLs as PRGs
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Ultimately, when site investigations are complete,
this sketch will be refined into a three-dimensional
diagram that summarizes the data. Also, a brief
summary of the contamination problem should
accompany the CSM.  Attachment A provides an
example of a complete CSM summary.
 
2.1.4 Perform Site Reconnaissance. At this
point, a site visit would be useful because conditions
at the site may have changed since the PA/SI was
performed (e.g., removal actions may have been
taken). During site reconnaissance, update site
sketches/topographic maps with the locations of
buildings, source areas, wells, and sensitive
environments. Anecdotal information from nearby
residents or site workers may reveal undocumented
disposal practices and thus previously unknown areas
of contamination that may affect the current CSM
interpretation.

Based on the new information gained from site
reconnaissance, update the CSM as appropriate.
Identify any remaining data gaps in the CSM so that
these data needs can be incorporated into the
Sampling and Analysis Plan (SAP).

2.2 Step 2: Comparing CSM to
SSL Scenario

The Soil Screening Guidance is likely to be
appropriate for sites where residential land use is
reasonably anticipated. However, the CSM may
include other sources and exposure pathways that
are not covered by this guidance. Compare the CSM
with the assumptions and limitations inherent in the
SSLs to determine whether additional or more
detailed assessments are needed for any exposure
pathways or chemicals. Early identification of areas
or conditions where SSLs are not applicable is
important so that other characterization and
response efforts can be considered when planning
the sampling strategy. 

2.2.1 Identify Pathways Present at the
Site Addressed by Guidance. The following are
potential pathways of exposure to soil contaminants
in a residential setting and are addressed by this
guidance document:

● Direct ingestion

● Inhalation of volatiles and fugitive dusts

● Ingestion of contaminated ground water caused by
migration of chemicals through soil to an under-
lying potable aquifer

● Dermal absorption

● Ingestion of homegrown produce that has been
contaminated via plant uptake

● Migration of volatiles into basements.

This guidance quantitatively addresses the ingestion,
inhalation, and migration to ground water pathways
and also addresses, more qualitatively, the potential
for dermal absorption and plant uptake based on
limited empirical data. Whether some or all of the
pathways are relevant at the site depends upon the
contaminants and conditions at the site.

For surface  soils under the residential land use
assumption, routinely consider the direct ingestion
route in the soil screening decision. Inhalation of
fugitive dusts and dermal absorption can be of
concern for certain chemicals and site conditions.

For subsurface  soils, risks from inhalation of
volatile contaminants and migration of soil
contaminants to an underlying aquifer are potential
concerns for this scenario. The inhalation pathway
may be eliminated from further analysis if the
presence of volatile contaminants are not suspected
in the subsurface soils. Likewise, consideration of
the ground water pathway may be eliminated if
ground water beneath or adjacent to the site is not a
potential source of drinking water. Coordinate this
decision on a site-specific basis with State or local
authorities responsible for ground water use and
classification. The rationale for excluding this
exposure pathway should be consistent with EPA
ground water policy (U.S. EPA, 1988a, 1990a,
1992a, 1992c, and 1993b).

The potential for plant uptake of contaminants
should be addressed for both surface and subsurface
soils.

In addition to the more common pathways of
exposure in a residential setting, concerns have been
raised regarding the potential for migration of
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volatile organic compounds (VOCs) from subsurface
soils into basements. The Johnson and Ettinger
model (1991) was developed to address this
pathway, and an analysis of the potential use of this
model for soil screening is provided in the TBD
(U.S. EPA, 1996). The analysis suggests that the use
of the model is limited due to its sensitivity to a
number of parameters such as distance from the
source to the building, building ventilation rate and
the number and size of cracks in the basement wall.
Such data are difficult to obtain for a current use
scenario, and extremely uncertain for any future use
scenario. Thus, instead of relying exclusively on the
model, data from a comprehensive soil-gas survey
are recommended to address the potential for
migration of VOCs in the subsurface. Soil-gas data
and site-specific information on soil permeability
can be used to replace default parameters in the
Johnson and Ettinger model to obtain a more
reliable estimate for the impact of this pathway on
site risk.

2.2.2 Identify Additional Pathways
Present at the Site Not Addressed by
Guidance. The presence of additional pathways
does not preclude the use of SSLs in site areas that
are currently residential or likely to be residential in
the future. However, the risks associated with these
additional pathways should also be considered in the
RI/FS to determine whether SSLs are adequately pro-
tective. Where the following conditions exist, a
more detailed site-specific study should be
performed:

● The site is adjacent to bodies of surface water
where the potential for contamination of surface
water by overland flow or release of
contaminated ground water into surface water
through seeps should be considered.

● There are potential terrestrial or aquatic
ecological concerns.

● There are other likely human exposure
p a t h w a y s  that were not considered in
development of the SSLs (e.g., local fish
consumption, raising of beef, dairy, or other
livestock).

● There are unusual site conditions such as the
presence of nonaqueous phase liquids (NAPLs),
large areas of contamination, unusually high

fugitive dust levels due to soil being tilled for
agricultural use, or heavy traffic on unpaved
roads.

● There are certain subsurface site conditions
such as karst, fractured rock aquifers, or
contamination extending below the water table,
that result in the screening models not being
sufficiently conservative.

2.2.3 Compare Available Data to
Background. EPA may be concerned with two
types of background at sites: naturally occurring and
anthropogenic.  Natural background is usually
limited to metals; whereas, anthropogenic (i.e.,
man-made) background can include both organic and
inorganic contaminants.  A comparison of available
data (e.g., State soil surveys) on local background
concentrations with generic SSLs may indicate
whether background concentrations at the site are
elevated.  Although background concentrations
exceeding generic SSLs do not necessarily indicate
that a health threat exists, further investigation may
be necessary.

Generally, EPA does not cleanup below natural
background levels; however, where anthropogenic
background levels exceed SSLs and EPA has
determined that a response action is necessary and
feasible, EPA's goal will be to develop a
comprehensive response to address area soils.  This
will often require coordination with different
authorities that have jurisdiction over other sources
of contamination in the area (such as a regional air
board or RCRA program).  This will help avoid
response actions that create "clean islands" amid
widespread contamination.

To determine the need for a response action, the
site investigation should include gathering site-
specific background data for any potential chemicals
of concern and their speciation, because
contaminant solubility in water and bioavailability
(absorption into an organism) are important
considerations for the risk assessment.  Speciation
of compounds such as metals and congener-specific
analysis of similar organic chemicals [e.g., dioxins,
polychlorinated biphenyls (PCBs)] can sometimes
provide improved estimates of exposure and
subsequent toxicity of chemically related
compounds.  While water solubility is not often a
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good predictor of uptake of a toxicant into the
blood of an exposed receptor for physiological
reasons, relative bioavailability and toxicity can
sometimes be estimated through analytical
speciation of related compounds. For example,
various forms of metals are more or less toxic and
can behave as quite disparate compounds in terms of
exposure and risk.  Inorganic forms of metals are
not likely to cross biological membranes as easily or
may not bioaccumulate as readily as
organometallics.  Different valences of metals can
produce dramatically different toxicities (e.g.,
chromium).  Different matrices can render metals
more or less bioaccessible (e.g., lead in auto
emissions from leaded gas vs. lead in mine wastes).
Similarly, the position and number of halogens on
complex organic molecules can affect uptake and
toxicity (e.g., dioxins).  When applying these
concepts to a screening analysis, the risk assessor
should establish a credible rationale based on
relevant literature and site data that supports actual
differences in uptake and/or toxicity, since one
cannot predict bioavailability from simple solubility
studies.  More likely, such an in-depth evaluation of
chemical speciation and bioavailability would be
conducted as part of a more detailed site-specific
risk assessment.  

2.3 Step 3: Defining Data
Collection Needs for
Soils

Once the CSM has been developed and the site
manager has determined that the Soil Screening
Guidance is appropriate to use at a site, an SAP
should be developed. Attachment A, the Conceptual
Site Model Summary, lists the data needed to apply
the Soil Screening Guidance. The summary will help
identify data gaps in the CSM that require collection
of site-specific data. The soil SAP is likely to
contain different sampling strategies that address:

● Surface soil

● Subsurface soil

● Soil characteristics

To develop sampling strategies that will properly
assess site contamination, EPA recommends that
site managers consult with the technical experts in

their Region, including risk assessors, toxicologists,
chemists and hydrogeologists.  These experts can
assist the site manager to use the DQO process to
satisfy Superfund program objectives. The DQO
process is a systematic planning process developed
by EPA to ensure that sufficient data are collected
to support EPA decision making. A full discussion of
the DQO process is provided in Data Quality
Objectives for Superfund: Interim Final Guidance
(U.S. EPA, 1993a) and the Guidance for the Data
Quality Objectives Process (U.S. EPA, 1994a).

Most key elements of the DQO process have
already been incorporated as part of this Soil
Screening Guidance (see Exhibits 5 through 8 and
Attachment B). The remaining elements involve
identifying the site-specific information needed to
calculate SSLs. For example, the dry bulk density
and the fraction of organic carbon content will need
to be collected for the subsurface soil investigation.

The following sections present an overview of the
sampling strategies needed to use the Soil Screening
Guidance. For a more detailed discussion, see the
supporting TBD.

2.3.1 Stratify the Site Based on Existing
Data. At this point in the soil screening process,
existing data can be used to stratify the site into
three types of areas requiring different levels of
investigation:

● Areas unlikely to be contaminated

● Areas known to be highly contaminated

● Areas that may be contaminated and cannot be
ruled out.

Areas that are unlikely to be contaminated generally
will not require further investigation if historical site
use information or other site data, which are
reasonably complete and accurate, confirm this
assumption. These may be areas of the site that
were completely undisturbed by hazardous-waste-
generating activities.
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1.  State the Problem

Summarize the contamination problem that will require new environmental 
data, and identify the resources available to resolve the problem.

2.  Identify the Decision

Identify the decision that requires new environmental 
data to address the contamination problem.

3.  Identify Inputs to the Decision

Identify the information needed to support the decision, and 
specify which inputs require new environmental measurements.

4.  Define the Study Boundaries

Specify the spatial and temporal aspects of the environmental 
media that the data must represent to support the decision.

5.  Develop a Decision Rule

Develop a logical "if ... then ..." statement that defines the conditions that 
would cause the decision maker to choose among alternative actions.

6.  Specify Limits on Decision Errors

Specify the decision maker's acceptable limits on decision errors, which are 
used to establish performance goals for limiting uncertainty in the data.

7.  Optimize the Design for Obtaining Data

Identify the most resource-effective sampling and analysis design 
for generating data that are expected to satisfy the DQOs.

Exhibit 5:  Data Quality Objectives Process

Expanded in
Exhibit 6

Surface Soils 
Expanded in Exhibit 7

Subsurface Soils 
Expanded in Exhibit 8
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1.	 Define Geographic Area
	 of the Investigation

2.	 Define Population
	 of Interest

3.  Stratify the Site

4.  Define Scale of Decision Making
	 for Surface or Subsurface Soils

Study Boundaries

Surface Soil (usually top 2 centimeters)

Subsurface 
Soil

Area Unlikely to be 
Contaminated

Area of Known 
Contamination 

(possible source)

Area of Suspected
Contamination

Exhibit 6:  Defining the Study Boundaries

Back to Exhibit 5, Step 5, "Develop a Decision Rule"

Water Table
(Saturated Zone)

0.5-acre exposure 
areas (EAs)

Surface Soils

AAAAA
AAAAA
AAAAAAA

AA

Subsurface Soils

Contaminant 
Source
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A crude estimate of the degree of soil contamination
can be made for other areas of the site by comparing
site concentrations to the generic SSLs in Appendix
A of the TBD. Generic SSLs have been calculated
for 110 chemicals using default values in the SSL
equations, resulting in conservative values that will
be protective for the majority of site conditions. 

The pathway-specific generic SSLs can be compared
with available concentration data from previous site
investigations or removal actions to help divide the
site into areas with similar levels of soil
contamination and develop appropriate sampling
strategies. 

The surface soil sampling strategy discussed in this
document is most appropriate for those areas that
may be contaminated and can not be designated as
uncontaminated.  Areas which are known to be
contaminated (based on existing data) will be
investigated and characterized in the RI/FS.

2.3.2 Develop Sampling and Analysis Plan
for Surface Soil. The surface soil sampling
strategy is designed to collect the data needed to
evaluate exposures via direct ingestion, dermal
absorption, and inhalation of fugitive dusts. 

As explained in the Supplemental Guidance to
RAGS: Calculating the Concentration Term  (U.S.
EPA, 1992d), an individual is assumed to move
randomly across an exposure area (EA)  over time,
spending equivalent amounts of time in each
location.  Thus, the concentration contacted over
time is best represented by the spatially averaged
concentration over the EA.  Ideally, the surface soil
sampling strategy would determine the true
population mean of contaminant concentrations in
an EA.  Because determination of the "true" mean
would require extensive sampling at high costs, the
maximum contaminant concentration from
composite samples is used as a conservative estimate
of the mean.

This Max test strategy compares the results of
composite samples with the SSLs. Another, more
complex strategy called the Chen test is presented in
Part 4 of the TBD.

The User’s Guide uses the Max test rather than the
Chen test because the Max test is based on a

statistical null hypothesis that is more appropriate
for NPL sites (i.e., the EA requires further
investigation). Although the Chen test is not well
suited for screening decisions at NPL sites, it may be
useful in a non-NPL, voluntary cleanup context. 

The depth over which surface soils are sampled
should reflect the type of exposures expected at the
si te .  The Urban Soil Lead Abatement
Demonstration Project (U.S. EPA 1993d) defined
the top 2 centimeters as the depth of soil where
direct contact predominantly occurs.  The decision
to sample soils below 2 centimeters depends on the
likelihood of deeper soils being disturbed and brought
to the surface (e.g., from gardening, landscaping or
construction activities).

Note that the size, shape, and orientation of
sampling volume (i.e., “support”) for heterogenous
media have a significant effect on reported
measurement values.  For instance, particle size has
a varying affect on the transport and fate of
contaminants in the environment and on the
potential receptors.  Comparison of data from
methods that are based on different supports can be
difficult.  Defining the sampling support is
important in the early stages of site
characterization.  This may be accomplished
through the DQO process with existing knowledge
of the site, contamination, and identification of the
exposure pathways that need to be characterized.
Refer to Preparation of Soil Sampling Protocols:
Sampling Techniques and Strategies (U.S. EPA,
1992e) for more information about soil sampling
support.

The SAP developed for surface soils should specify
sampling and analytical procedures as well as the
development of QA/QC procedures.  To identify the
appropriate analytical procedures, the screening
levels must be known.  If data are not available to
calculate site-specific SSLs (Section 2.5.1), then the
generic SSLs in Appendix A of the TBD should be
used.

The following strategy can be used for surface
soi l s  to estimate the mean concentration of
semivolatiles, inorganics, and pesticides in an
exposure area. Volatiles are not included in the
estimations because they are not expected to remain
at the surface for an extended period of time.
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1.	 Subdivide Site 
Into EAs

2.	 Divide EA 
Into a Grid

3.	 Organize 
Surface 
Sampling 
Program for 
EA

For surface soils, the individual 
unit for decision making is an 
"EA," or exposure area.  It 
measures 0.5 acre in area or 
less.

This step defines the number of 
specimens (N) that will make up 
one composite sample.

Placement of sample locations 
on the grid was developed 
using a default sample size of 
6 (which is based on 
acceptable error rates for a CV 
of 2.5) and a stratified random 
sampling pattern.

6

7

8

9

0.21

0.25

0.25

0.28

0.11

0.08

0.05

0.04

0.31

0.36

0.42

0.44

0.11

0.09

0.07

0.07

0.35

0.41

0.41

0.48

0.16

0.15

0.09

0.08

Sample Size b E0.5
c E2.0 E0.5 E2.0 E0.5 E2.0

0.08

0.05

0.04

0.03

0.28

0.31

0.36

0.36

E2.0
d E0.5

C = 4 specimens per compositee

CV=2.5a CV=3.0 CV=3.5 CV=4.0

Probability of Decision Error at 0.5 SSL and 2 SSL Using Max Test

The CV is the coefficient of variation for individual, uncomposited measurements across the entire EA, 
including measurement error.
Sample size (N) = number of composite samples
E0.5 = Probability of requiring further investigation when the EA mean is 0.5 SSL
E2.0 = Probability of not requiring further investigation when the EA mean is 2.0 SSL

C = number of specimens per composite sample, when each composite consists of points from a stratified 
random or systemic grid sample from across the entire EA.

NOTE:  All decision error rates are based on 1,000 simulations that assume that each composite is 
representative of the entire EA, half the EA has concentrations below the limit of detection, and half the EA 
has concentrations that follow a gamma distribution (a conservative distributional assumption).

1 2
3 4

O1 O6

O3
O2

O4

O5

O4

O6

O3 O2

O1

O5

O5

O6

O3

O2

O4

O1
O1

O3

O6O2

O4
O5

EA

Exhibit 7:  Designing a Sampling and Analysis Plan for Surface Soils

If the EA CV is suspected to be greater than 2.5, use the table 
below to select an adequate sample size or refer to the TBD for 
other sample design options.

a

b

c

d

e
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● Divide areas to be sampled in the screening
process into 0.5-acre exposure areas, the size of
a suburban residential lot. If the site is currently
residential, the exposure area should be the
actual residential lot size. The exposure areas
should not be laid out in such a way that they
unnecessarily combine areas of high and low
levels of contamination.  The orientation and
exact location of the EA, relative to the
distribution of the contaminant in the soil, can
lead to instances where sampling the EA may
have contaminant concentration results above
the mean, and in other instances, results below
the mean.  Try to avoid straddling contaminant
"distribution units" within the 0.5-acre EA.

● Composite surface soil samples. Because the
objective of surface soil screening is to estimate
the mean contaminant concentration, the
physical “averaging” that occurs during
compositing is consistent with the intended use
of the data. Compositing allows sampling of a
larger number of locations while controlling
analytical costs, since several individual samples
are physically mixed (homogenized) and one or
more subsamples are drawn from the mixture
and submitted for analysis.

● Strive to achieve a false negative error rate of 5
percent (i.e., in only 5 percent of the cases, soil
contamination is assumed to be below the
screening level when it is really above the
screening level). EPA also strives to achieve a
20 percent false positive error rate (i.e., in only
20 percent of the cases, soil contamination is
assumed to be above the screening level when it
is really below the screening level). These error
rate goals influence the number of samples to be
collected in each exposure area. For this
guidance, EPA has defined the “gray region” as
one-half to 2 times the SSL.  Refer to Section
2.6 for further discussion.

● The default sample size chosen for this guidance
(see Exhibit 7) provides adequate coverage for a
coefficient of variation (CV) based upon 250
percent variability in contaminant values
(CV=2.5). (If a CV larger than 2.5 is expected,
use an appropriate sample size from the table in
Exhibit 7 of the User’s Guide, or tables in the
TBD.)

● Take six composite samples, for each exposure
area, with each composite sample made up of
four individual samples. Exhibit 7 shows other
sample sizes needed to achieve the decision error
rates for other CVs.  Collect the composites
randomly across the EA and through the top 2
centimeters of soil, which are of greatest
concern for incidental ingestion of soil, dermal
contact, and inhalation of fugitive dust.

● Analyze the six samples per exposure area to
determine the contaminants present and their
concentrations.

For further information on compositing across or
within EA sectors, developing a random sampling
strategy, and determining sample sizes that control
decision error rates, refer to the TBD.

Note that the Max test requires a Data Quality
Assessment (DQA) test following sampling and
analysis (Section 2.4.2) to ensure that the DQOs
(i.e., decision error rate goals) are achieved. If DQOs
are not met, additional sampling may be required.

2.3.3 Develop Sampling and Analysis Plan
for Subsurface Soils. The subsurface and surface
soil sampling strategies differ because the exposure
mechanisms differ. Exposure to surface
contaminants occurs randomly as individuals move
around a residential lot. The surface soil sampling
strategy reflects this type of random exposure.

In general, exposure to subsurface contamination
occurs when chemicals migrate up to the surface or
down to an underlying aquifer. Thus, subsurface
sampling focuses on collecting the data required for
modeling the volatilization and migration to ground
water pathways.  Measurements of soil
characteristics and estimates of the area and depth
of contamination and the average contaminant
concentration in each source area are needed to
supply the data necessary to calculate the inhalation
and migration to ground water SSLs. 
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1.	 Delineate Source Area

For screening purposes, EPA 
recommends drilling 2 to 3 
borings per source area in 
areas of highest suspected 
concentrations.  Soil sampling 
should not extend past water 
table or saturated zone.

2.	 Choose 
Subsurface

	 Soil Sampling
	 Locations

Exhibit 8:  Designing a Sampling and Analysis Plan for Subsurface Soils

Sample
1
AAAAAA
AAAAAA
AAAAAA

AAAAAAA
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AAAAAAA

AAAAAA
AAAAAA
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AAAAAAA
AAAAAAA
AAAAAAA

Sample
2

AAAAAA
AAAAAA

AAAAAA
AAAAAA

AAAAAA
AAAAAA

AAAAAAA
AAAAAAA
AAAAAAA

AAAAAAA
AAAAAAA

AAAAAAA
AAAAAAA

Sample
3

Sample
4

Sample
5

Sample
1

Sample
2

Sample
3

Sample
4

Sample
5

2

4

6

8

10

2

4

6

8

10
Picture depicts a continuous boring with 2 foot segments.  For information on other methods such as interval sampling and 
depth weighted analysis, please refer to 2.3.3 of the User's Guide or 4.2 of the TBD.

Soil Texture, Dry Bulk Density, Soil Organic Carbon, pH.  Retain samples for possible discrete contaminant sampling.

Lab/Field 
Analysis for soil 

parametersb
Lab Analysis for 

soil contaminants

3.	 Design Subsurface 
Sampling and Analysis 
Plan

Soil Borings

AAAAA
AAAAA

AAAAA
AAAAA

A
A

Contaminant 
Source

AAAAAA
AAAAAA

AAAAA
AAAAA

AA
AA
AA

A
A

Soil Boring
(depth below ground surface in feet)

a

a

b
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Source areas are the decision units for subsurface
soils.  A source area is defined by the horizontal
extent, and vertical extent or depth of
contamination. For this purpose, “contamination”
is defined by either the Superfund’s Contract
Laboratory Program (CLP) practical quantitation
limits (QLs) for each contaminant, or the SSL.
Sites with multiple sources should develop
separate SSLs for each source.

The SAP developed for subsurface soils should
specify sampling and analytical procedures as well as
the development of QA/QC procedures.  To identify
the appropriate procedures, the SSLs must be
known.  If data are not available to calculate site-
specific SSLs (Section 2.5.2), then the generic SSLs
in Appendix A of the TBD should be used.

The primary goal of the subsurface sampling
strategy is to estimate the mean contaminant
concentration and average soil characteristics within
the source area. As with the surface soil sampling
strategy, the subsurface soil sampling strategy
follows the DQO process (see Exhibits 5, 6, and 8).
The decision rule is based on comparing the mean
contaminant  concentrat ion within each
contaminant source with source-specific SSLs.

Current investigative techniques and statistical
methods cannot accurately determine the mean
concentration of subsurface soils within a
contaminated source without a costly and intensive
sampling program that is well beyond the level of
effort generally appropriate for screening. Thus,
conservative assumptions should be used to develop
hypotheses on likely contaminant distributions.

This guidance bases the decision to investigate a
source area further on the highest mean soil boring
contaminant concentration within the source,
reflecting the conservative assumption that the
highest mean subsurface soil boring concentration
among a set of borings taken from the source area
represents the mean of the entire source area.
Similarly, estimates of contaminant depths should be
conservative. The investigation should include the
maximum depth of contamination encountered
within the source without going below the water
table.

For each source, the guidance recommends taking 2
or 3 soil borings located in the areas suspected of
having the highest contaminant concentrations
within the source. These subsurface soil sampling
locations are based primarily on knowledge of likely
surface soil contamination patterns (see Exhibit 6)
and subsurface conditions. However, buried sources
may not be discernible at the surface. Information
on past practices at the site included in the CSM can
help identify subsurface source areas.

For sites contaminated with VOCs, the subsurface
sampling strategy should include soil gas surveys as
well as soil matrix sampling. VOCs are commonly
found in vapor phase in the unsaturated zone, and
soil matrix samples may yield results that are
deceptively low. Soil gas data are needed to help
locate sources, define source size, to place soil
boring locations within a source, and can also be used
in conjunction with modeling to address VOC
transport in the vadose zone for both the
volatilization and migration to ground water
pathways.

Take soil cores from the soil boring using either
split spoon sampling or other appropriate sampling
methods. Description and Sampling of
Contaminated Soils: A Field Pocket Guide  (U.S.
EPA, 1991f), and Subsurface Characterization and
Monitoring Techniques: A Desk Reference Guide,
Vol. I & II (U.S. EPA, 1993e), can be consulted for
information on appropriate subsurface sampling
methods.

Sampling should begin at the ground surface and
continue until either no contamination is
encountered or the water table is reached.
Subsurface sampling intervals can be adjusted
at a site to accommodate site-specific infor-
mat ion  on  subsurface  contaminant
distributions and geological conditions (e.g.,
thick vadose zones in the West). The concept of
“sampling support” introduced in Section 2.3.2 also
applies to subsurface sampling. For example, sample
splits and subsampling should be performed
according to Preparation of Soil Sampling
Protocols: Sampling Techniques and Strategies
(U.S. EPA, 1992e).
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If each subsurface soil core segment represents the
same subsurface soil interval (e.g., 2 feet), then the
average concentration from the surface to the depth
of contamination is the simple arithmetic average
of contaminant concentrations measured for core
samples representative of each of the 2-foot
segments from the surface to the depth of
contamination.  However, if the sample intervals
are not all of the same length (e.g., some are 2 feet
while others are 1 foot or 6 inches), then the
calculation of the average concentration in the total
core must account for the different lengths of the
segments.

If c i is the concentration measure in a core sample,
representative of a core interval or segment of
length l i, and the n-th segment is considered to be
the last segment sampled in the core (i.e., the n-th
segment is at the depth of contamination), then the
average concentration in the core from the surface
to the depth of contamination should be calculated
as the following depth-weighted average (− c ).

− c =   

n 

3 

i = 1 

l i c i 

n 

3 

i = 1 

l i 
 

Alternatively, the average boring concentration can
be determined by adding the total contaminant
masses together (from the sample results) for all
sample segments to get the total contaminant mass
for the boring. The total contaminant mass is then
divided by the total dry weight of the core (as
determined by the dry bulk density measurements)
to estimate average soil boring concentration.

For the leach test option, collect discrete samples
along a soil boring from within the zone of
contamination and composite them to produce a
sample representative of the average soil boring
concentration. Take care to split each discrete
sample before analysis so that information on
contaminant distributions with depth will not be
lost. A leach test may be conducted on each soil
core.

Finally, the soil investigation for the migration to
ground water pathway should not be conducted

independently of ground water investigations.
Contaminated ground water may indicate the
presence of a nearby source area that would leach
contaminants from soil into aquifer systems.

2.3.4 Develop Sampling and Analysis Plan
to Determine Soil Characteristics. The soil
parameters necessary for SSL calculations are soil
texture, dry bulk density, soil organic carbon, and
pH. Some can be measured in the field, while others
require laboratory measurement. Although
laboratory measurements of these parameters
cannot be obtained under Superfund’s CLP,
independent soil testing laboratories across the
country can perform these tests at a relatively low
cost.

To appropriately apply the volatilization and
migration-to-ground water models, average or
typical soil properties should be used for a source in
the SSL equations (see Step 5). Take samples for
measuring soil parameters with samples for
measuring contaminant concentrations. If possible,
consider splitting single samples for contaminant
and soil parameter measurements. Many soil testing
laboratories can handle and test contaminated
samples. However, if testing contaminated samples
for soil parameters is a problem, samples may be
obtained from clean areas of the site as long as they
represent the same soil texture and are taken from
approximately the same depth as the contaminant
concentration samples.
 
Soil Texture . Soil texture class (e.g., loam, sand,
silt loam) is necessary to estimate average soil
moisture conditions and to apply the Hydrological
Evaluation of Landfill Performance (HELP) model
to estimate infiltration rates (see Attachment A).
The appropriate texture classification is determined
by a particle size analysis and the U.S. Department
of Agriculture (USDA) soil textural triangle shown
in Exhibit 9. This classification system is based on
the USDA soil particle size classification.

The particle size analysis method in Gee and Bauder
(1986) can provide this particle size distribution.
Other methods are appropriate as long as they
provide the same particle size breakpoints for
sand/silt (0.05 mm) and silt/clay (0.002 mm). Field
methods are an alternative for determining soil
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textural class; Exhibit 9 presents an example from
Brady (1990).

Dry Bulk Density . Dry soil bulk density (ρb) is
used to calculate total soil porosity and can be
determined for any soil horizon by weighing a thin-
walled tube soil sample (e.g., Shelby tube) of known
volume and subtracting the tube weight [American
Society for Testing and Materials (ASTM) D 2937].
Determine moisture content (ASTM 2216) on a
subsample of the tube sample to adjust field bulk
density to dry bulk density. The other methods (e.g.,
ASTM D 1556, D 2167, D 2922) are generally
applicable only to surface soil horizons and are not
appropriate for subsurface characterization. ASTM
soil testing methods are readily available in the
Annual Book of ASTM Standards, Volume 4.08, Soil
and Rock; Building Stones, available from ASTM,
100 Barr Harbor Drive, West Conshohocken, PA,
19428.

Organic Carbon and pH . Soil organic carbon is
measured by burning off soil carbon in a controlled-
temperature oven (Nelson and Sommers, 1982).
This parameter is used to determine soil-water
partition coefficients from the organic carbon soil-
water partition coefficient, Koc. Soil pH is used to
select site-specific partition coefficients for metals
(Table C-4, Attachment C) and ionizing organics
(Table C-2, Attachment C). This simple
measurement is made with a pH meter in a soil/water
slurry (McLean, 1982) and may be measured in the
field using a portable pH meter.

2.3.5 Determine Analytical Methods and
Establish QA/QC Protocols. Assemble a list of
feasible sampling and analytical methods during this
step. Verify that a CLP method and a field method
for analyzing the samples exist and that the
analytical method QL or field method QL is
appropriate for (i.e., is below) the site-specific or
generic SSL. Sampler’s Guide to the Contract
Laboratory Program  (U.S. EPA, 1990b) and User’s
Guide to the Contract Laboratory Program (U.S.
EPA, 1991e) contain further information on CLP
methods. 

Field methods, such as soil gas surveys,
immunoassay, or X-ray fluorescence, can be used if
the field method quantitation limit is below the SSL.

EPA recommends the use of field methods where
applicable and appropriate. However, at least 10
percent of both the discrete samples and the
composites should be split and sent to a CLP
laboratory for confirmatory analysis. (Quali ty
Assurance for Superfund Environmental Data
Collection Activities, U.S. EPA, 1993c). 

Because a great amount of variability and bias can
exist in the collection, subsampling, and analysis of
soil samples, some effort should be made to
characterize this variability and bias.  A Rationale
for the Assessment of Errors in the Sampling of Soils
(U.S. EPA, 1990c) outlines an approach that
advocates the use of a suite of QA/QC samples to
assess variability and bias.  Field duplicates and splits
are some of the best indicators of overall variability
in the sampling and analytical processes.

Field methods will be useful in defining the study
boundaries (i.e., area and depth of contamination)
during both site reconnaissance and sampling. The
design and capabilities of field portable
instrumentation are rapidly evolving. Documents
describing the standard operating procedures for field
instruments are available though the National
Technical Information Service (NTIS).

Regardless of whether surface or subsurface soils are
sampled, the Superfund quality assurance program
guidance (U.S. EPA, 1993c) should be consulted.
Standard limits on the precision and bias of sampling
and analytical operations conducted during sampling
do apply and should be followed to give consistent
and defensible results. 

2.4 Step 4: Sampling and
Analyzing Site Soils
& DQA

Once the sampling strategies have been developed
and implemented, the samples should be analyzed
according to the analytical laboratory and field
methods specified in the SAP. Results of the anal-
yses should identify the concentrations of potential
contaminants of concern for which site-specific
SSLs will be calculated.
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Criteria Used with the Field Method for Determining Soil Texture Classes (Source: Brady, 1990)
   

Criterion Sand Sandy loam          Loam Silt loam Clay loam Clay

1.    Individual grains Yes Yes              Some Few No No
       visible to eye
2.   Stability of dry Do not form Do not form              Easily Moderately Hard and Very hard
       clods   broken   easily broken   stable   and stable
3.   Stability of wet Unstable Slightly stable              Moderately Stable Very stable Very stable
       clods stable
4.   Stability of Does not Does not form              Does not form Broken appearance Thin, will break Very long,
       "ribbon" when  form   flexible
       wet soil rubbed
        between thumb
       and fingers

   

0.002    0.05             0.10  0.25   0.5    1.0            2.0
   

U.S.
Department

of Agriculture
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Silt    
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Clay
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Particle Size, mm

   

Source:  USDA.

   

Exhibit 9:  U.S. Department of Agriculture soil texture classification.
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2.4.1 Delineate Area and Depth of Source.
Both spatial area and depth data, as well as soil
characteristic data, are needed to calculate site-
specific SSLs for the inhalation of volatiles and
migration to ground water pathways in the
subsurface. Site information from the CSM or soil
gas surveys can be used to estimate the areal extent
of the sources. 

2.4.2 Perform DQA Using Sample Results.
After sampling has been completed, a DQA should
be conducted if all composite samples are less than 2
times the SSL. This is necessary to determine if the
original CV estimate (2.5), and hence the number of
samples collected (6), was adequate for screening
surface soils.

To conduct the DQA for a composite sample whose
mean is below 2 SSL, first calculate the sample CV
for the EA in question from the sample mean (− x ),
the number of specimens per composite sample (C),
and sample standard deviation (s) as follows:

CV =   C s 
− x   .

Use the sample size table in Exhibit 7 to check, for
this CV, whether the sample size is adequate to meet
the DQOs for the sampling effort.  If sampling
DQOs are not met, supplementary sampling may be
needed to achieve DQOs.  

However, for EAs with small sample means (e.g., all
composites are less than the SSL), the sample CV
calculated using the equation above may not be a
reliable estimate of the population CV (i.e., as − x 

approaches zero, the sample CV will approach
infinity). To protect against unnecessary additional
sampling in such cases, compare all composites
against the formula SSL / C . If the maximum
composite sample concentration is below the value
given by the equation, then the sample size may be
assumed to be adequate and no further DQA is
necessary. In other words, EPA believes that the
default sample size will adequately support walk-
away decisions when all composites are well below
the SSL. The TBD describes the development of this
formula and provides additional information on
implementing the DQA process.

2.4.3 Revise the CSM. Because these analyses
reveal new information about the site, update the
CSM accordingly. This revision could include
identification of site areas that exceed the generic
SSLs.

2.5 Step 5: Calculating Site-
specific SSLs

With the soil properties data collected in Step 4 of
the screening process, site-specific soil screening
levels can now be calculated using the equations
presented in this section. For a description of how
these equations were developed, as well as
background on their assumptions and limitations,
consult the TBD.

All SSL equations were developed to be consistent
with RME in the residential setting. The Superfund
program  estimates the RME for chronic exposures
on a site-specific basis by combining an average
exposure-point concentration with reasonably con-
servative values for intake and duration (U.S. EPA,
1989a;  RAGS HHEM,  Supplemental Guidance:
Standard Default Exposure Factors , U.S. EPA,
1991a). Thus, all site-specific parameters (soil,
aquifer, and meteorologic parameters) used to
calculate SSLs should reflect average or typical site
conditions in order to calculate average exposure
concentrations at the site.

Equations for calculating SSLs are presented for
surface and subsurface soils in the following sections.
For each equation, site-specific input
parameters are highlighted in bold and
default values are provided for use when site-
specific data are not available. Although these
defaults are not worst case, they are conservative.
At most sites, higher, but still protective SSLs can be
calculated using site-specific data. The TBD
describes development of these default values and
presents generic SSLs calculated using the default
values.

Attachment D provides toxicity criteria for 110
chemicals commonly found at NPL sites. These
criteria were obtained from Integrated Risk
Information System (IRIS) (U.S. EPA, 1995b) or
Health Effects Assessment Summary Tables
(HEAST) (U.S. EPA, 1995a), which are regularly
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updated. Prior to calculating SSLs at a site,
check all relevant chemical-specific values in
Attachment D against values from IRIS or
HEAST. Only the most current values should
be used to calculate SSLs. 

Where toxicity values have been updated, the
generic SSLs should also be recalculated with current
toxicity information. 

2.5.1 SSL Equations--Surface Soils.
Exposure pathways addressed in the process for
screening surface soils include direct ingestion,
dermal contact, and inhalation of fugitive dusts.

Direct Ingestion . The Soil Screening Guidance
addresses chronic exposure to noncarcinogens and
carcinogens through direct ingestion of
contaminated soil in a residential setting. The
approach for calculating noncarcinogenic SSLs
presented in this guidance leads to screening levels
that are approximately 3 times more conservative
than PRGs calculated based on the approach
presented in RAGS HHEM, Part B (i.e., using a 30-
year, time-weighted average soil ingestion rate for
comparison to chronic toxicity criteria).  Because a
number of studies have shown that inadvertent
ingestion of soil is common among children age 6
and younger (Calabrese et al., 1989; Davis et al.,
1990: Van Wijnen et al., 1990), several commenters
suggested that screening values should be based on
this increased exposure during childhood.  However,
other commenters believe that comparing a six-year
exposure to a chronic reference dose (RfD) is
unnecessarily conservative.  In their analysis of this
issue, the Science Advisory Board (SAB) stated that,
for most chemicals, the approach of combining the
higher six-year exposure for children with chronic
toxicity criteria is overly protective (U.S. EPA,
1993f). However, they noted that the approach
may be appropriate for chemicals with chronic RfDs
based on toxic endpoints that are specific to
children (e.g., fluoride and nitrates) or where the
dose-response curve is steep [i.e., the difference
between the no-observed-adverse-effect level
(NOAEL) and the adverse effect level is small].
Thus for the purposes of screening, Office of
Emergency Remedial Response (OERR) opted to
base the generic SSLs for noncarcinogenic
contaminants on the more conservative “childhood
only” exposure (Equation 1).  The issue of whether

to maintain this more conservative approach
throughout the Baseline Risk Assessment and
establishing remediation goals will depend on how
the specific chemical’s toxicology relates to the
issues raised by the SAB.

Equation 1: Screening Level Equation for
Ingestion of Noncarcinogenic
Contaminants in Residential 
Soil

   Screening             
       Level           =             THQ H BW H AT H 365 d/yr          
     (mg/kg)                1/RfDo H 10-6 kg/mg H EF H ED H IR

Parameter/Definition (units) Default

THQ/target hazard quotient
(unitless)

1

BW/body weight (kg) 15

AT/averaging time (yr) 6a

RfDo/oral reference dose (mg/kg-d) chemical-specific
(Attachment D)

EF/exposure frequency (d/yr) 350

ED/exposure duration (yr) 6

IR/soil ingestion rate (mg/d) 200

aFor noncarcinogens, averaging time equals to
exposure duration.

For carcinogens, both the magnitude and duration of
exposure are important. Duration is critical because
the toxicity criteria are based on “lifetime average
daily dose.” Therefore, the total dose received,
whether it be over 5 years or 50 years, is averaged
over a lifetime of 70 years. To be protective of
exposures to carcinogens in the residential setting,
Superfund focuses on exposures to individuals who
may live in the same residence for a high-end period
of time (e.g., 30 years) because exposure to soil is
higher during childhood and decreases with age.
Equation 2 uses a time-weighted average soil
ingestion rate for children and adults. The derivation
of this time-weighted average is presented in U.S.
EPA, 1991c.

Default values are used for all input parameters in
the direct ingestion equations. The amount of data
required to derive site-specific values for these
parameters (e.g., soil ingestion rates, chemical-
specific bioavailability) makes their collection and
use impracticable for screening. Therefore, site-
specific data are not generally available for this
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exposure route. The generic ingestion SSLs
presented in Appendix A of the TBD are
recommended for all NPL sites.

Equation 2: Screening Level Equation for
Ingestion of Carcinogenic
Contaminants in Residential Soil

  Screening Level    =                  TR H AT H 365 d/yr                 
           (mg/kg)                    SFo H 10-6 kg/mg H EF H IF soil/adj

Parameter/Definition (units)

TR/target cancer risk (unitless)
AT/averaging time (yr)
SFo /oral slope factor (mg/kg-d)-1

EF/exposure frequency (d/yr)
IFsoil/adj /age-adjusted soil

ingestion factor (mg-yr/kg-d)

Default

10-6

70
chemical-specific
(Attachment D)
350
114

Dermal Contact. Contaminant absorption through
dermal contact may contribute risk to human health
in a residential setting. However, incorporation of
dermal exposures into the soil screening process is
limited by the amount of data available to quantify
dermal absorption from soil for specific chemicals.
Previous EPA studies suggest that absorption via the
dermal route must be greater than 10 percent to
equal or exceed the ingestion exposure (assuming
100 percent absorption of a chemical via ingestion;
Dermal Exposure Assessment: Principles and
Applications, U.S. EPA, 1992b). 

Of the 110 compounds evaluated, available data
show greater than 10 percent dermal absorption for
p e n t a c h l o r o p h e n o l  (Wester et al., 1993).
Therefore, pentachlorophenol is the only chemical
for which the Soil Screening Guidance directly
considers dermal exposure. The ingestion SSL for
pentachlorophenol should be divided in half to
account for the assumption that exposure via the
dermal route is equivalent to the ingestion route.
Preliminary studies show that certain semivolatile
compounds (e.g., benzo(a)pyrene) may also be of
concern for this exposure route. As adequate dermal
absorption data are developed for such chemicals,
the ingestion SSLs may need to be adjusted. The
Agency will provide updates on this issue as
appropriate.

Inhalation of Fugitive Dusts. Inhalation of
fugitive dusts is a consideration for semivolatile
organics and metals in surface soils. However,
generic fugitive dust SSLs for semivolatile organics
are several orders of magnitude higher than the
corresponding generic ingestion SSLs. EPA believes
that since the ingestion route should always be
considered in screening decisions for surface soils,
and ingestion SSLs appear to be adequately
protective for inhalation exposures to fugitive dusts
for organic compounds, the fugitive dust exposure
route need not be routinely considered for organic
chemicals in surface soils.

Likewise, the ingestion SSLs are significantly more
conservative than most of the generic fugitive dust
SSLs. As a result, fugitive dust SSLs need not be
calculated for most metals. However, chromium is
an exception. For chromium, the generic fugitive
dust SSL is below the ingestion SSL. This is due to
the carcinogenicity of hexavalent chromium, Cr+6,
through the inhalation exposure route. For most
sites, fugitive dust SSLs calculated using the
conservative defaults will be adequately protective.
However, if site conditions that will result in higher
fugitive dust emissions than the defaults (e.g., dry,
dusty soils; high average annual windspeeds;
vegetative cover less than 50 percent) are likely,
consider calculating a site-specific fugitive dust SSL. 

Equations 3 and 4 are used to calculate fugitive dust
SSLs for carcinogens and noncarcinogens. These
equations require calculation of a particulate
emission factor (PEF, Equation 5) that relates the
concentration of contaminant in soil to the
concentration of dust particles in air. This PEF
represents an annual average emission rate based on
wind erosion that should be compared with chronic
health criteria. It is not appropriate for evaluating
the potential for more acute exposures.

Both the emissions portion and the dispersion
portion of the PEF equation have been updated
since the first publication of RAGS HHEM, Part B,
in 1991. As in Part B, the emissions part of the PEF
equation is based on the “unlimited reservoir” model
developed to estimate particulate emissions due to
wind erosion (Cowherd et al., 1985). Additional
information on the update of the PEF equation is
provided in the TBD. Cowherd et al. (1985) present
methods for site-specific measurement of the
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parameters necessary to calculate a PEF. A site-
specific dispersion model (Q/C) is then selected as
described in the section on calculating SSLs for the
volatile inhalation pathway later in this document.

Equation 3: Screening Level Equation for
Inhalation of Carcinogenic
Fugitive Dusts from Residential
Soil

   Screening
       Level        =                       TR H AT H 365 d/yr                   
     (mg/kg)                URF H 1,000 µg/mg H EF H ED H    1  
                                                                                                   PEF

Parameter/Definition (units)

TR/target cancer risk (unitless)
AT/averaging time (yr)
URF/inhalation unit risk factor

(µg/m3)-1
EF/exposure frequency (d/yr)
ED/exposure duration (yr)
PEF/particulate emission

factor (m3/kg)

Default

10-6

70
chemical-specific
(Attachment D)
350
30
1.32 H  109

(Equation 5)

Equation 4: Screening Level Equation for
Inhalation of Noncarcinogenic
Fugitive Dusts from Residential
Soil

  Screening Level      =           THQ H AT H 365 d/yr           
          (mg/kg)                         EF H  ED H   [    1     H     1    ]
                                                                             RfC       PEF

Parameter/Definition (units)

THQ/target hazard quotient
      (unitless)
AT/averaging time (yr)
EF/exposure frequency (d/yr)
ED/exposure duration (yr)
RfC/inhalation reference
     concentration (mg/m3)
PEF/particulate emission

factor (m3/kg)

Default

1

30
350
30 
chemical-specific
(Attachment D)
1.32 H  109

(Equation 5)

2.5.2 SSL Equations--Subsurface Soils.
The Soil Screening Guidance addresses two exposure
pathways for subsurface soils: inhalation of volatiles
and ingestion of ground water contaminated by the
migration of contaminants through soil to an under-
lying potable aquifer. Because the equations
developed to calculate SSLs for these pathways

assume an infinite source, they can violate mass-
balance considerations, especially for small sources. 

Equation 5: Derivation of the Particulate
Emission Factor

                                           
PEF (m3/kg) = Q/C H                          3,600 s/h                      
                                              0.036 H (1-V) H (Um/Ut)3 H F(x)

Parameter/Definition (units) Default

PEF/particulate emission factor (m3/kg) 1.32 H 109

Q/C/inverse of mean conc. at
center of a 0.5-acre-square
source (g/m2-s per kg/m3)

9 0 . 8 0

V/fraction of vegetative cover
(unit less)

0.5 (50%)

Um /mean annual windspeed

(m/s)

4 . 6 9

Ut /equivalent threshold value of
windspeed at 7 m (m/s)

1 1 . 3 2

F(x)/function dependent on
Um/Ut derived using Cowherd
et al. (1985) (unitless)

0 . 1 9 4

To address this concern, the guidance also includes
equations for calculating mass-limit SSLs for each of
these pathways when the size (i.e., area and
depth) of the contaminated soil source is
known or can be estimated with confidence.

Attachment D provides the toxicity criteria and
regulatory benchmarks for 110 chemicals
commonly found at NPL sites. These criteria were
obtained from IRIS (U.S. EPA, 1995b), HEAST
(U.S. EPA, 1995a), and Drinking Water Regulations
and Health Advisories (U.S. EPA, 1995c), which are
regularly updated. Prior to calculating SSLs at a
site, all relevant chemical-specific values in
Attachment D should be checked against the
most recent version of their sources to ensure
that they are up to date.

Toxicity data are not available for all chemicals for
the inhalation exposure route. At the request of
commenters, EPA has looked into methods for
extrapolating inhalation toxicity values from oral
toxicity data. The TBD presents the results of this
analysis along with information on current EPA
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practices for conducting such route-to-route
extrapolations.

Chemical properties necessary to calculate SSLs for
the inhalation and migration to ground water path-
ways include solubility, air and water diffusivities,
Henry’s law constant, and soil/water partition coeffi-
cients. Attachment C provides values for 110
chemicals commonly found at NPL sites.

Site-specific parameters necessary to calculate SSLs
for subsurface soils are listed on Exhibit 10, along
with recommended sources and measurement
methods. In addition to the soil parameters described
in Step 3, other site-specific input parameters
include soil moisture, infiltration rate, aquifer
parameters, and meteorologic data. Guidance for
collecting or estimating these other parameters at a
site is provided on Exhibit 10 and in Attachment A.

Inhalation of Volatiles. Equations 6 and 7 are used
to calculate SSLs for the inhalation of carcinogenic
and noncarcinogenic volatile contaminants.To use
these equations to calculate inhalation SSLs, a
volatilization factor (VF) must be calculated. 

The VF equation can be broken into two separate
models: a model to estimate the emissions and a
dispersion   model (reduced to the term Q/C) that
simulates the dispersion of contaminants in ambient
air. In addition, a soil saturation limit (Csat) must be
calculated to ensure that the VF model is applicable
to soil contaminant conditions at a site.

Volatilization Factor (VF). The soil-to-air VF
(Equation 8) is used to define the relationship
between the concentration of the contaminant in
soil and the flux of the volatilized contaminant to
air. The Soil Screening Guidance replaces the
Hwang and Falco (1986) model used as the
basis for the RAGS HHEM, Part B, VF
equation with the simplified equation
developed by Jury et al. (1984). 

The Jury model calculates the maximum flux of a
contaminant from contaminated soil and considers
soil moisture conditions in calculating a VF. The
models are similar in their assumptions of an infinite
contaminant source and vapor phase diffusion as the
only transport mechanism (i.e., no transport takes
place via nonvapor-phase diffusion and there is no

mass flow due to capillary action). In some
situations, information about the size of the source
is available and SSLs can be calculated using the
mass-limit approach.

Equation 6: Screening Level Equation for
Inhalation of Carcinogenic Volatile
Contaminants in Residential Soil

  Screening
       Level         =                     TR H AT H 365 d/yr                    
     (mg/kg)               URF H 1,000 µg/mg H EF H ED H    1   
                                                                                                    VF

Parameter/Definition (units)

TR/target cancer risk (unitless)
AT/averaging time (yr)
URF/inhalation unit risk factor

(µg/m3)-1
EF/exposure frequency (d/yr)
ED/exposure duration (yr)
VF/soil-to-air volatilization

factor (m3/kg)

Default

10-6

70
chemical-specific
(Attachment D)
350
30
chemical-specific
(Equation 8)

Equation 7: Screening Level Equation for
Inhalation of Noncarcinogenic
Volatile Contaminants in
Residential Soil

 Screening Level          =           THQ H AT H 365 d/yr       
          (mg/kg)                            EF H  ED H  [    1      H     1    ]
                                                                               RfC          VF

Parameter/Definition (units)

THQ/target hazard quotient
(unitless)

AT/averaging time (yr)
EF/exposure frequency (d/yr)
ED/exposure duration (yr)
RfC/inhalation reference

concentration (mg/m3)
VF/soil-to-air volatilization

factor (m3/kg)

Default

1

30
350
30
chemical-specific
(Attachment D)
chemical-specific
(Equation 8)

Other than initial soil concentration, air-filled soil
porosity is the most significant soil parameter
affecting the final steady-state flux of volatile
contaminants from soil (U.S. EPA, 1980). In other
words, the higher the air-filled soil porosity, the
greater the emission flux of volatile constituents.
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Exhibit 10.  Site-specific Parameters for Calculating Subsurface SSLs

SSL Pathway

Parameter Inhalation
Migration to
ground water Data source Method

Source Characteristics
Source area (A) ● Sampling data Measure total area of contaminated soil 
Source length (L) ● Sampling data Measure length of source parallel to ground water

flow
Source depth ● ● Sampling data Measure depth of contamination or use

conservative assumption

Soil Characteristics
Soil texture ❍ ❍ Lab measurement Particle size analysis (Gee & Bauder, 1986) and

USDA classification; used to estimate θw & I
Dry soil bulk density (ρb) ● ● Field measurement All soils: ASTM D 2937; shallow soils: ASTM D

1556, ASTM D 2167, ASTM D 2922
Soil moisture content (w) ❍ ❍ Lab measurement ASTM D 2216; used to estimate dry soil bulk

density
Soil organic carbon (foc) ● ● Lab measurement Nelson and Sommers (1982)
Soil pH ❍ ❍ Field measurement McLean (1982); used to select pH-specific Koc

(ionizable organics) and Kd (metals)
Moisture retention exponent (b) ❍ ❍ Look-up Attachment A; used to calculate θw

Saturated hydraulic conductivity
(Ks)

❍ ❍ Look-up Attachment A; used to calculate θw

Avg. soil moisture content (θw) ● ● Calculated Attachment A

Meteorological Data

Air dispersion factor (Q/C) ● Q/C table (Table 5) Select value corresponding to source area,
climatic zone, and city with conditions similar to
site 

Hydrogeologic Characteristics (DAF)
Hydrogeologic setting ❍ Conceptual site

model
Place site in hydrogeologic setting from Aller et
al. (1987) for estimation of parameters below
(see Attachment A)

Infiltration/recharge (I) ● HELP model;
Regional estimates

HELP (Schroeder et al., 1984) may be used for
site-specific infiltration estimates; recharge
estimates also may be taken from Aller et al.
(1987) or may be estimated from knowledge of
local meteorologic and hydrogeologic conditions

Hydraulic conductivity (K) ● Field measurement;
Regional estimates

Aquifer tests (i.e., pump tests, slug tests)
preferred; estimates also may be taken from
Aller et al. (1987) or Newell et al. (1990) or may
be estimated from knowledge of local
hydrogeologic conditions

Hydraulic gradient (i) ● Field measurement;
Regional estimates

Measured on map of site's water table
(preferred); estimates also may be taken from
Newell et al. (1990) or may be estimated from
knowledge of local hydrogeologic conditions

Aquifer thickness (d) ● Field measurement;
Regional estimates

Site-specific measurement (i.e., from soil boring
logs) preferred; estimates also may be taken
from Newell et al. (1990) or may be estimated
from knowledge of local hydrogeologic conditions

● Indicates parameters used in the SSL equations.
❍ Indicates parameters/assumptions needed to estimate SSL equation parameters.
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Equation 8: Derivation of the Volatilization
Factor

                                            
 VF (m3/kg) = Q/C H  (3.14 H DA H T) 1/2 H 10-4 (m2/cm2)

                                                     (2 H ρb H DA)

where

                     DA =    [(θa10/3 Di HN + θw10/3 Dw)/n2]                                

                                              ρb Kd + θw + θa HN

Parameter/Definition (units) Default

VF/volatilization factor (m3/kg) --

DA /apparent diffusivity (cm2/s) --

Q/C/inverse of the mean
conc. at the center of a
0.5-acre-square source
(g/m2-s per kg/m3)

6 8 . 8 1

T/exposure interval (s) 9.5 H 108

ρb/dry soil bulk density
(g/cm3)

1 . 5

θa /air-filled soil porosity (Lair/Lsoil) n - θw

n/total soil porosity (Lpore/Lsoil) 1 - (ρb /ρs)

θw/water-filled soil porosity

(Lwater/Lsoil)

0 . 1 5

ρs /soil particle density (g/cm3) 2.65

Di /diffusivity in air (cm2/s) chemical-specifica

HN/dimensionless Henry's law
constant

chemical-specifica

Dw /diffusivity in water (cm2/s) chemical-specifica

Kd /soil-water partition coefficient
(cm3/g) = Koc foc (organics)

chemical-specifica

Koc /soil organic carbon partition

coefficient (cm3/g)

chemical-specifica

foc/fraction organic carbon in

soil (g/g)

0.006 (0.6%)

aSee Attachment C.

Among the soil parameters used in Equation 8,
annual average water-filled soil porosity (θw) has the
most significant effect on air-filled soil porosity (θa)
and hence volatile contaminant emissions.
Sensitivity analyses have shown that soil bulk
density (ρb) has too limited a range for surface soils

(generally between 1.3 and 1.7 g/cm3) to affect
results with nearly the significance of soil moisture
content (U.S. EPA, 1996).

Dispersion Model (Q/C). The box model in RAGS
HHEM, Part B has been replaced with a Q/C term
derived from the modeling exercise using the AREA-
ST model incorporated into EPA’s Industrial Source
Complex Model (ISC2) platform. The AREA-ST
model was run with a full year of meteorological
data for 29 U.S. locations selected to be
representative of a range of meteorologic conditions
across the Nation (EQ, 1993). The results of these
modeling runs are presented in Exhibit 11 for square
area sources of 0.5 to 30 acres in size. When
developing a site-specific VF for the inhalation
pathway, place the site into a climatic zone (see
Attachment B). Then select a Q/C value from
Exhibit 11 that best represents a site’s size and
meteorological conditions.

Soil Saturation Limit (Csat). The soil saturation limit
(Equation 9) is the contaminant concentration at
which soil pore air and pore water are saturated with
the chemical and the adsorptive limits of the soil
particles have been reached. Above this
concentration, the contaminant may be present in
free phase. Csat concentrations represent an upper
limit to the applicability of the SSL VF model
because a basic principle of the model (Henry’s law)
does not apply when contaminants are present in
free phase. VF-based inhalation SSLs are reliable
only if they are at or below Csat.

Equation 9 is used to calculate the soil saturation
limit for each organic chemical in site soils. As an
update to RAGS HHEM, Part B, this equation takes
into account the amount of contaminant that is in
the vapor phase in the pore spaces of the soil in
addition to the amount dissolved in the soil's pore
water and sorbed to soil particles. Csat values should
be calculated using the same site-specific soil
characteristics used to calculate SSLs (e.g., bulk
density, average water content, and organic carbon
content). Because VF-based SSLs are not accurate
for soil concentrations above Csat, these SSLs should
be compared to Csat concentrations before they are
used for soil screening. 
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Exhibit 11.  Q/C Values by Source Area, City, and Climatic Zone

Q/C (g/m2-s per kg/m3)

0.5 Acre 1 Acre 2 Acre 5 Acre 10 Acre 30 Acre

Zone I 
     Seattle 82.72 72.62 64.38 55.66 50.09 42.86

     Salem 73.44 64.42 57.09 49.33 44.37 37.94
Zone II
     Fresno 62.00 54.37 48.16 41.57 37.36 31.90
     Los Angeles 68.81 60.24 53.30 45.93 41.24 35.15

     San Francisco 89.51 78.51 69.55 60.03 53.95 46.03
Zone III 
     Las Vegas 95.55 83.87 74.38 64.32 57.90 49.56
     Phoenix 64.04 56.07 49.59 42.72 38.35 32.68

     Albuquerque 84.18 73.82 65.40 56.47 50.77 43.37
Zone IV 
     Boise 69.41 60.88 53.94 46.57 41.87 35.75
     Winnemucca 69.23 60.67 53.72 46.35 41.65 35.55

     Salt Lake City 78.09 68.47 60.66 52.37 47.08 40.20
     Casper 100.13 87.87 77.91 67.34 60.59 51.80
     Denver 75.59 66.27 58.68 50.64 45.52 38.87
Zone V

     Bismark 83.39 73.07 64.71 55.82 50.16 42.79
     Minneapolis 90.80 79.68 70.64 61.03 54.90 46.92
     Lincoln 81.64 71.47 63.22 54.47 48.89 41.65
Zone VI

     Little Rock 73.63 64.51 57.10 49.23 44.19 37.64
     Houston 79.25 69.47 61.53 53.11 47.74 40.76
     Atlanta 77.08 67.56 59.83 51.62 46.37 39.54
     Charleston 74.89 65.65 58.13 50.17 45.08 38.48

     Raleigh-Durham 77.26 67.75 60.01 51.78 46.51 39.64
Zone VII
     Chicago 97.78 85.81 76.08 65.75 59.16 50.60
     Cleveland 83.22 73.06 64.78 55.99 50.38 43.08

     Huntington 53.89 47.24 41.83 36.10 32.43 27.67
     Harrisburg 81.90 71.87 63.72 55.07 49.56 42.40
Zone VIII
     Portland 74.23 65.01 57.52 49.57 44.49 37.88

     Hartford 71.35 62.55 55.40 47.83 43.00 36.73
     Philadelphia 90.24 79.14 70.14 60.59 54.50 46.59
Zone IX
     Miami 85.61 74.97 66.33 57.17 51.33 43.74
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Equation 9: Derivation of the Soil Saturation
Limit

                         Csat  =    S    (Kd ρb + θw + HN θa)

                                          ρb

Parameter/Definition (units) Default

Csat/soil saturation concentration

(mg/kg)

--

S/solubility in water (mg/L-water) chemical-specifica

ρb/dry soil bulk density (kg/L) 1 . 5

Kd /soil-water partition coefficient

      (L/kg)

Koc H foc (chemical-

specifica)

Koc /soil organic carbon/water
partition coefficient (L/kg)

chemical-specifica

foc/fraction organic carbon in
soil (g/g)

0.006 (0.6%)

θw/water-filled soil porosity

(Lwater/Lsoil)

0 . 1 5

HN/dimensionless Henry's law
constant

chemical-specifica

θa /air-filled soil porosity (Lair/Lsoil)  n - θw

n/total soil porosity (Lpore/Lsoil) 1 - (ρb /ρs)

ρs /soil particle density (kg/L) 2.65

aSee Attachment C.

Csat values represent chemical-physical limits in soil
and are not risk based.  However, since they
represent the concentration at which soil pore air is
saturated with a contaminant, volatile emissions
reach their maximum at Csat. In other words, at Csat

the emission flux from soil to air for a chemical
reaches a plateau. Volatile emissions will not
increase above this level no matter how much more
chemical is added to the soil. Chemicals with VF-
based SSLs above Csat are not likely to present a
significant volatile inhalation risk at any soil
concentration. To illustrate this point, the TDB
presents an analysis of the inhalation risk levels at
Csat for a number of chemicals commonly found at
Superfund sites whose generic SSLs (calculated using
the default parameters shown in Equation 9) are
above Csat.

The analysis indicates that these Csat values are all
well below the screening risk targets of a 10-6 cancer
risk or an HQ of 1.

Although the inhalation risks appear to be
negligible, Csa t  does indicate a potential for
nonaqueous phase liquid (NAPL) to be present in
soil and a possible risk to ground water. Thus, EPA
believes that further investigation is warranted.
Table C-3 (Attachment C) provides the physical
state, liquid or solid, of various compounds at
ambient soil temperature. When an inhalation SSL
exceeds Csat for compounds that are liquid at
ambient soil temperature, the SSL is set at Csat.
Where soil concentrations exceed a Csat-based SSL,
site managers should refer to EPA’s guidance,
Estimating the Potential for Occurrence of DNAPL
at Superfund Sites  (U.S. EPA, 1992c) for further
information on determining the likelihood of dense
nonaqueous phase liquid (DNAPL) in the subsurface.
Note that free-phase contaminants may be present
at concentrations below Csat if multiple organic
contaminants are present. The DNAPL guidance
(U.S. EPA, 1992c) also provides tools for evaluating
the potential for such multiple component mixtures
in soil.

For organic compounds that are solid at ambient soil
temperature, concentrations above Csat do not pose
a significant inhalation risk or a potential for NAPL
occurrence. Thus, soil screening decisions should be
based on the appropriate SSL for other site
pathways (e.g., migration to ground water, direct
ingestion).

Migration to Ground Water SSLs. The Soil
Screening Guidance uses a simple linear equilibrium
soil/water partition equation or a leach test to
estimate contaminant release in soil leachate. It also
uses a simple water-balance equation to calculate a
dilution factor to account for reduction of soil
leachate concentration from mixing in an aquifer. 

The methodology for developing SSLs for the migra-
tion to ground water pathway was designed for use
during the early stages of a site evaluation when
information about subsurface conditions may be
limited. Hence, the methodology is based on rather
conservative, simplified assumptions about the
release and transport of contaminants in the
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subsurface (Exhibit 12). These assumptions are
inherent in the SSL equations and should be reviewed
for consistency with the conceptual site model (see
Step 2) to determine the applicability of SSLs to the
migration to ground water pathway.

Exhibit 12: Simplifying Assumptions for
the SSL Migration to Ground Water
Pathway

• Infinite source (i.e., steady-state
concentrations are maintained over the
exposure period)

• Uniformly distributed contamination from the
surface to the top of the aquifer

• No contaminant attenuation (i.e., adsorption,
biodegradation, chemical degradation) in soil

• Instantaneous and linear equilibrium soil/water
partitioning

• Unconfined, unconsolidated aquifer with
homogeneous and isotropic hydrologic
properties

• Receptor well at the downgradient edge of the
source and screened within the plume

• No contaminant attenuation in the aquifer

• No NAPLs present (if NAPLs are present,  the
SSLs do not apply).

To calculate SSLs for the migration to ground water
pathway, multiply the acceptable ground water
concentration by the dilution factor to obtain a
target soil leachate concentration. For example, if
the dilution factor is 10 and the acceptable ground
water concentration is 0.05 mg/L, the target
soil/water leachate concentration would be 0.5 mg/L.
Next, the partition equation is used to calculate the
total soil concentration (i.e., SSL) corresponding to
this soil leachate concentration. Alternatively, if a
leach test is used, compare the target soil leachate
concentration to extract concentrations from the
leach tests. 

Equation 10: Soil Screening Level
Partitioning Equation for
Migration to Ground Water

      Screening Level                                  
         in Soil (mg/kg)     =    Cw  [ Kd +   (θw + θa HN)]

                                                                               ρb            

Parameter/Definition (units) Default

Cw/target soil leachate concentration

(mg/L)

nonzero MCLG,
MCL, or HBLa H
dilution factor

Kd/soil-water partition coefficient
(L/kg)

chemical-specificb 

Koc /soil organic carbon/water
partition coefficient (L/kg)

Koc H foc (organics)
chemical-specificb

foc /fraction organic carbon in

soil (g/g)

0.002 (0.2%)

θw/water-filled soil porosity
(Lwater/Lsoil)

0 . 3

θa/air-filled soil porosity (Lair/Lsoil) n - θw

ρb/dry soil bulk density (kg/L) 1 . 5

n/soil porosity (Lpore/Lsoil) 1-(ρb /ρs)

ρs/soil particle density (kg/L) 2.65

HN/dimensionless Henry's law
constant

chemical-specificb

(assume to be zero
for inorganic con-
taminants except
mercury)

aChemical-specific (see Attachment D).

bSee Attachment C.

Soil/Water Partition Equation. The soil/water
partition equation (Equation 10) relates
concentrations of contaminants adsorbed to soil
organic carbon to soil leachate concentrations in the
zone of contamination. It calculates SSLs
corresponding to target soil leachate contaminant
concentrations (Cw). An adjustment has been added
to the equation  to relate sorbed concentration in
soil to the measured total soil concentration. This
adjustment assumes that soil-water, solids, and gas
are conserved during sampling. If soil gas is lost
during sampling, θa should be assumed to be zero.
Likewise, for inorganic contaminants except
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mercury, there is no significant vapor pressure and
HN may be assumed to be zero.

The use of the soil/water partition equation to
calculate SSLs assumes an infinite source of
contaminants extending to the top of the aquifer.
More detailed models may be used to calculate
higher SSLs that are still protective in some
situations.  For example, contaminants at sites with
shallow sources, thick unsaturated zones, degradable
contaminants, or unsaturated zone characteristics
(e.g., clay layers) may attenuate before they reach
ground water.  The TBD provides information on
the use of unsaturated zone models for soil
screening. The decision to use such models should be
based on balancing the additional investigative and
modeling costs required to apply the more complex
models against the cost savings that will result from
higher SSLs.

Leach Test. A leach test may be used instead of the
soil/water partition equation. In some instances, a
leach test may be more useful than the partitioning
method, depending on the constituents of concern
and the possible presence of RCRA wastes. If this
option is chosen, soil parameters are not needed for
this pathway.  However, a dilution factor must still
be calculated.  This guidance suggests using the EPA
Synthetic Precipitation Leaching Procedure (SPLP,
EPA SW-846 Method 1312, U.S. EPA, 1994d). The
SPLP was developed to model an acid rain leaching
environment and is generally appropriate for a
contaminated soil scenario. Like most leach tests,
the SPLP may not be appropriate for all situations
(e.g., soils contaminated with oily constituents may
not yield suitable results). Therefore, apply the
SPLP with discretion.

EPA is aware that many leach tests are available for
application at hazardous waste sites, some of which
may be appropriate in specific situations (e.g., the
Toxicity Characteristic Leaching Procedure (TCLP)
models leaching in a municipal landfill
environment). It is beyond the scope of this
document to discuss in detail leaching procedures and
the appropriateness of their use. 

Stabilization/Solidification of CERCLA and RCRA
Wastes  (U.S. EPA, 1989b) and the EPA SAB’s
review of leaching tests (U.S. EPA, 1991b) discuss
the application of various leach tests to various

waste disposal scenarios.  Consult these documents
for further information.

See Step 3 for guidance on collecting subsurface soil
samples that can be used for leach tests. To ensure
adequate precision of leach test results, leach tests
should be conducted in triplicate. 

Dilution Factor Model .  As soil leachate moves
through soil and ground water, contaminant
concentrations are attenuated by adsorption and
degradation.  In the aquifer, dilution by clean ground
water further reduces concentrations before
contaminants reach receptor points (i.e., drinking
water wells).  This reduction in concentration can be
expressed by a dilution attenuation factor (DAF),
defined as the ratio of soil leachate concentration to
receptor point concentration.  The lowest possible
DAF is 1, corresponding to the situation where there
is no dilution or attenuation of a contaminant (i.e.,
when the concentration in the receptor well is equal
to the soil leachate concentration).  On the other
hand, high DAF values correspond to a large
reduction in contaminant concentration from the
contaminated soil to the receptor well.

The Soil Screening Guidance addresses only one of
these dilution-attenuation processes: contaminant
dilution in ground water. A simple mixing zone
equation derived from a water-balance relationship
(Equation 11) is used to calculate a site-specific
dilution factor. Mixing-zone depth is estimated from
Equation 12, which relates it to aquifer thickness
along with the other parameters from Equation 11.
Mixing zone depth should not exceed aquifer
thickness (i.e., use aquifer thickness as the upper
limit for mixing zone depth).

Because of the uncertainty resulting from the wide
variability in subsurface conditions that affect
contaminant migration in ground water, defaults are
not provided for the dilution model equations.
Instead, a default DAF of 20 has been selected as
protective for contaminated soil sources up to 0.5
acre in size. Analyses using the mass-limit models
described below suggest that a DAF of 20 may be
protective of larger sources as well; however, this
hypothesis should be evaluated on a site-specific
basis. A discussion of the basis for the default DAF
and a description of the mass-limit analysis is found
in the TBD. However, since migration to ground
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water SSLs are most sensitive to the DAF, site-
specific dilution factors should be calculated. 

Equation 11: Derivation of Dilution Factor

                                  dilution factor = 1 +   Kid
                                                                            IL

Parameter/Definition (units)

dilution factor (unitless)

K/aquifer hydraulic
conductivity (m/yr)

i/hydraulic gradient (m/m)
I/infiltration rate (m/yr)
d/mixing zone depth (m)
L/source length parallel to

ground water flow (m)

Default

20 (0.5-acre
source)

Equation 12: Estimation of Mixing Zone Depth

               d = (0.0112 L2)0.5 + da {1 - exp[(-LI)/(Kida)]}

Parameter/Definition (units)

d/mixing zone depth (m)
L/source length parallel to ground water

flow (m)
I/infiltration rate (m/yr)
K/aquifer hydraulic conductivity (m/yr)
i/hydraulic gradient (m/m)
da/aquifer thickness (m)

Mass-Limit SSLs. Use of infinite source models to
estimate volatilization and migration to ground
water can violate mass balance considerations,
especially for small sources. To address this concern,
the Soil Screening Guidance includes models for
calculating mass-limit SSLs for each of these
pathways (Equations 13 and 14) that provide a
lower limit to SSLs when the area and depth
(i.e., volume) of the source are known or can
be estimated reliably.

A mass-limit SSL represents the level of
contaminant in the subsurface that is still protective
when the entire volume of contamination either
volatilizes or leaches over the 30-year exposure
duration and the level of contaminant at the
receptor does not exceed the health-based limit.

To use mass-limit SSLs, determine the area and
depth of the source, calculate both standard and

mass-limit SSLs, compare them for each chemical of
concern and select the higher of the two values.
Analyze the inhalation and migration to ground
water pathways separately.

Equation 13: Mass-Limit Volatilization Factor

                                                   
                          VF  =  Q/C H  [ T H (3.15 H 107 s/yr) ]

                                                      (ρb H ds H 106 g/Mg)

Parameter/Definition (units) Default

ds /average source depth (m) site-specif ic

T/exposure interval(yr) 30

Q/C/inverse of mean conc. at
center of a square source
(g/m2-s per kg/m3)

6 8 . 8 1

ρb /dry soil bulk density (kg/L

or Mg/m3)

1 . 5

 

Equation 14: Mass-Limit Soil Screening Level
for Migration to Ground Water

                     Screening Level              
                                in Soil              =      (Cw H I H ED)

                              (mg/kg)                            ρb H ds

Parameter/Definition (units) Default

Cw/target soil leachate concentration

(mg/L)

(nonzero MCLG,
MCL, or HBL)a H
dilution factor

ds/depth of source (m) site-specif ic

I/infiltration rate (m/yr) 0 . 1 8

ED/exposure duration (yr) 70

ρb/dry soil bulk density (kg/L) 1 . 5

aChemical-specific, see Attachment D.

Note that Equations 13 and 14 require a site-specific
determination of the average depth of
contamination in the source. Step 3 provides
guidance for conducting subsurface sampling to
determine source depth. Where the actual average
depth of contamination is uncertain, a conservative
estimate should be used (e.g., the maximum possible
depth in the unsaturated zone). At many sites, the
average water table depth may be used unless there is
reason to believe that contamination extends below
the water table. In this case SSLs do not apply and 
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further investigation of the source in question is
needed.

Plant Uptake. Consumption of garden fruits and
vegetables grown in contaminated residential soils
can result in a risk to human health. This exposure
pathway applies to both surface and subsurface soils.

The TBD includes an evaluation of the soil-plant-
human pathway along with a discussion of the site-
specific factors that influence plant uptake and
plant contamination concentration. Generic
screening levels are calculated for arsenic, cadmium,
mercury, nickel, selenium, and zinc based on
empirical data on the uptake (i.e., bioconcentration)
of these inorganics into plants. In addition, levels of
inorganics that have been reported to cause
phytotoxicity (Will and Suter, 1994) are presented.
Organic compounds are not addressed due to lack of
empirical data.

The empirical data indicate that site-specific factors
such as soil type, pH, plant type, and chemical form
strongly influence the uptake of metals into plants.
Where site conditions allow for the mobility and
bioavailability of metals, the results of our generic
analysis suggest that the soil-plant-human pathway
may be of particular concern for sites with soils
contaminated with cadmium and arsenic. However,
the phytotoxicity of certain metals may limit the
amount that can be bioconcentrated in plant tissues.
The data on phytotoxicity suggest that, with the
exception of arsenic, metal concentrations in soil
that are considered toxic to plants are well below the
levels that may impact human health through the
soil-plant-human pathway. This implies that
phytotoxic effects may prevent completion of this
pathway for these metals. However, like plant
uptake, phytotoxicity is also greatly influenced by
the site-specific factors mentioned above. Thus, it is
necessary to evaluate on a site-specific basis, the
potential bioavailability of certain inorganics for the
soil-plant-human pathway and the potential for
phytotoxic effects in order to assess possible human
health and ecological impacts through plant uptake.

2.5.3 Address Exposure to Multiple
Chemicals. The SSLs generally correspond to a
10-6 risk level for carcinogens and a hazard quotient
of 1 for noncarcinogens. This “target” hazard
quotient is used to calculate a soil concentration
below which it is unlikely that sensitive populations

will experience adverse health effects. The potential
for additive effects has not been “built in” to the
SSLs through apportionment. For carcinogens, EPA
believes that setting a 10-6 risk level for individual
chemicals and pathways generally will lead to
cumulative site risks within the 10-4 to 10-6 risk
range for the combinations of chemicals typically
found at NPL sites.

For noncarcinogens, there is no widely accepted risk
range, and EPA recognizes that cumulative risks
from noncarcinogenic contaminants at a site could
exceed the target hazard quotient. However, EPA
also recognizes that noncancer risks should be
added only for those chemicals with the same
toxic endpoint or mechanism of action.

Ideally, chemicals would be grouped according to
their exact mechanism of action, and effect-specific
toxicity criteria would be available for chemicals
exhibiting multiple effects. Instead, data are often
limited to gross toxicological effects in an organ
(e.g., increased liver weight) or an entire organ
system (e.g., neurotoxicity), and RfDs/reference
concentrations (RfCs) are available for just one of
the several possible endpoints of toxicity for a
chemical.  

Given the currently available cri teria,
noncarcinogenic contaminants should be grouped
according to the critical effect listed as the basis for
the RfD/RfC.  If more than one chemical detected at
a site affects the same target organ/system, SSLs for
those chemicals should be divided by the number of
chemicals present in the group.  Exhibit 13 lists
several chemicals with noncarcinogenic affects in
the same target organ/system.  However, the list is
limited, and a toxicologist should be consulted prior
to using SSLs on a site-specific basis.

If additive risks are being considered in developing
site-specific SSLs for subsurface soils, recognize that,
for certain chemicals, SSLs may be based on a
“ceiling limit” concentration (Csat) instead of
toxicity. Because they are not risk-based, Csat-based
SSLs should not be modified to account for
additivity.
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2.6  Step 6: Comparing Site Soil
Contaminant
Concentrations to
Calculated SSLs

Now that the site-specific SSLs have been calculated
for the potential contaminants of concern, compare
them with the site contaminant concentrations. At
this point, it is reasonable to review the CSM with
the actual site data to confirm its accuracy and the
overall applicability of the Soil Screening Guidance.

In theory, an exposure area would be screened from
further investigation when the true mean of the
population of contaminant concentrations falls
below the established screening level.  However,
EPA recognizes that data obtained from sampling
and analysis are never perfectly representative and
accurate, and that the cost of trying to achieve
perfect results would be quite high.  Consequently,
EPA acknowledges that some uncertainty in data
must be tolerated, and focuses on controlling the
uncertainty which affects decisions based on those
data.  Thus, in the Soil Screening Guidance, EPA has
developed an approach for surface soils to minimize
the chance of incorrectly deciding to:

• Screen out areas when the correct decision
would be to investigate further (Type I error);
or

• Decide to investigate further when the correct
decision would be to screen out the area (Type
II error).

The approach sets limits on the probabilities of
making such decision errors, and acknowledges that
there is a range (i.e., gray region) of contaminant
levels around the screening level where the
variability in the data will make it difficult to
determine whether the exposure area average
concentration is actually above or below the
screening level.   The Type I and Type II decision
error rates have been set at 5 percent and 20
percent, respectively, and the gray region has been
set between one-half and two times the SSL.  By
specifying the upper edge of the gray region as twice
the SSL, it is possible that exposure areas with mean
contaminant concentration values slightly above the
SSL may be screened from further study.
Commenters have expressed concern that this is not

adequately protective for SSLs based on
noncarcinogenic effects.  However, EPA believes
that the approaches taken in this guidance to address
chronic exposure to noncarcinogens are
conservative enough for the majority of site
contaminants (i.e., comparison of the 6 year
“childhood only” exposure to the chronic RfD);
and, use of maximum composite concentrations
provide high coverage of the true population mean
(i.e., there is high probability that the value equals
or exceeds the true population mean).  

Thus, for surface soils, the contaminant
concentrations in each composite sample from an
exposure area are compared to two times the SSL.
Under the Soil Screening Guidance DQOs, areas are
screened out from further study when contaminant
concentrations in all of the composite samples are
less than two times the SSLs.  Use of this decision
rule (comparing contaminant concentrations to
twice the SSL) is appropriate only when the quantity
and quality of data are comparable to the levels
discussed in this guidance, and the toxicity of the
chemical has been evaluated against the criteria
presented in Section 2.5.1.

For existing data sets that may be more limited than
those discussed in this guidance, the 95 percent
upper-confidence limit on the arithmetic mean of
contaminant concentrations in surface soils (i.e., the
Land method as described in the Supplemental
Guidance to RAGS: Calculating the Concentration
T e r m  (U.S. EPA, 1992d) should be used for
comparison to the SSLs.  The TBD discusses the
strengths and weaknesses of using the Land method
for making screening decisions.
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Exhibit 13: SSL Chemicals with Noncarcinogenic Toxic Effects on Specific Target
Organ/System

Target Organ/System Ef fec t

Kidney
Acetone Increased weight; nephrotoxicity
1,1-Dichloroethane Kidney damage
Cadmium Significant proteinuria
Chlorobenzene Kidney effects

Di-n-octyl phthalate Kidney effects
Endosulfan Glomerulonephrosis
Ethylbenzene Kidney toxicity
Fluoranthene Nephropathy
Nitrobenzene Renal and adrenal lesions
Pyrene Kidney effects

Toluene Changes in kidney weights
2,4,5-Trichlorophenol Pathology
Vinyl acetate Altered kidney weight

Liver
Acenaphthene Hepatotoxicity
Acetone Increased weight

Butyl benzyl phthalate Increased liver-to-body weight and liver-to-brain weight ratios
Chlorobenzene Histopathology
Di-n-octyl phthalate Increased weight; increased SGOT and SGPT activity
Endrin Mild histological lesions in liver
Ethylbenzene Liver toxicity
Flouranthene Increased liver weight
Nitrobenzene Lesions

Styrene Liver effects
Toluene Changes in liver weights
2,4,5-Trichlorophenol Pathology

Central Nervous System
Butanol Hypoactivity and ataxia
Cyanide (amenable) Weight loss, myelin degeneration

2,4 Dimethylphenol Prostatration and ataxia
Endrin Occasional convulsions
2-Methylphenol Neurotoxicity
Mercury Hand tremor, memory disturbances
Styrene Neurotoxicity
Xylenes Hyperactivity

Adrenal Gland
Nitrobenzene Adrenal lesions
1,2,4-Trichlorobenzene Increased adrenal weights; vacuolization in cortex
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Exhibit 13: (continued)

Target Organ/System Ef fec t

Circulatory System
Antimony Altered blood chemistry and myocardial effects
Barium Increased blood pressure
trans-1,2-Dichloroethene Increased alkaline phosphatase level
cis-1,2-Dichloroethylene Decreased hematocrit and hemoglobin

2,4-Dimethylphenol Altered blood chemistry
Fluoranthene Hematologic changes
Fluorene Decreased RBC and hemoglobin
Nitrobenzene Hematologic changes
Styrene Red blood cell effects
Zinc Decrease in erythrocyte superoxide dismutase (ESOD)

Reproductive System
Barium Fetotoxicity
Carbon disulfide Fetal toxicity and malformations
2-Chlorophenol Reproductive effects
Methoxychlor Excessive loss of litters
Phenol Reduced fetal body weight in rats

Respiratory System
1,2-Dichloropropane Hyperplasia of the nasal mucosa
Hexachlorocyclopentadiene Squamous metaplasia
Methyl bromide Lesions on the olfactory epithelium of the nasal cavity
Vinyl acetate Nasal epithelial lesions

Gastrointestinal System
Hexachlorocyclopentadiene Stomach lesions

Methyl bromide Epithelial hyperplasia of the forestomach
Immune System

2,4-Dichlorophenol Altered immune function
p-Chloroaniline Nonneoplastic lesions of splenic capsule

Source: U.S. EPA, 1995b, U.S. EPA, 1995a
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In this guidance, fewer samples are collected for
subsurface soils than for surface soils; therefore,
different decision rules apply.

Since subsurface soils are not characterized as well,
there is less confidence that the concentrations
measured are representative of the entire source.
Thus, a more conservative approach to screening is
warranted. Because it may not be protective to allow
for comparison to values above the SSL, mean
contaminant concentrations from each soil boring
taken in a source area are compared with the
calculated SSLs. Source areas with any mean soil
boring contaminant concentration greater than the
SSLs generally warrant further consideration. On the
other hand, where the mean soil boring contaminant
concentrations within a source are all less than the
SSLs, that source area is generally screened out.

2.7 Step 7: Addressing Areas
Identified for Further
Study

The chemicals, exposure pathways, and areas that
have been identified for further study become a
subject of the RI/FS. The results of the baseline risk
assessment conducted as part of the RI/FS will
establish the basis for taking remedial action. The
threshold for taking action differs from the criteria
used for screening. As outlined in Role of the
Baseline Risk Assessment in Superfund Remedy
Selection Decisions  (U.S. EPA, 1991d), remedial
action at NPL sites is generally warranted where
cumulative risks for current or future land use exceed
1 x 1 0 - 4  for carcinogens or a HQ of 1 for
noncarcinogens. The data collected for soil
screening are useful in the RI and baseline risk
assessment. However, additional data will probably
need to be collected during future site investigations.

Once the decision has been made to initiate remedial
action, the SSLs can then serve as preliminary
remediation goals.  This process is referenced in
Section 1.2 of this document.

FOR FURTHER INFORMATION

More detailed discussions of the technical
background and assumptions supporting the
development of the Soil Screening Guidance are
presented in the Soil Screening Guidance: Technical
Background Document  (U.S. EPA, 1996). For
additional copies of this guidance document, the
Technical Background Document, or other EPA
documents, call the National Technical Information
Service (NTIS) at (703) 487-4650 or 1-800-553-
NTIS (6847).
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Attachment A

Conceptual Site Model Summary

Step 1 of the Soil Screening Guidance: User’s Guide describes the development of a conceptual site
model (CSM) to support the application of soil screening levels (SSLs) at a site. The CSM summary
forms at the end of this attachment contain the information necessary to:

• Determine the applicability of SSLs to the site
• Calculate SSLs.

By identifying data gaps, these summary forms will help focus data collection and evaluation on the
site-specific development and application of SSLs. The site investigator should use the summary
forms during the SSL sampling effort to collect site-specific data and continually update the CSM
with new information as appropriate.

The CSM summary forms indicate the information required for determining the applicability of the
soil screening process to the site. Forms addressing source characteristics may be photocopied if more
than one source is present at a site. 
A site map showing contaminated soil sources and exposure areas (EAs) should be attached to the
summary. If available, additional pages of other maps, summaries of analytical results, or more
detailed descriptions of the site may be attached to the summary. 

Form 1. General Site Information

The information included in this form is identical to the first page of the Site Inspection (SI) Data
Summary form (page B-3 in Guidance for Performing Site Inspections Under CERCLA, U.S. EPA,
1992). However, the form should be updated to reflect any site activities conducted since the SI was
completed.

Form 2. Site Characteristics

Form 2 indicates the information necessary to address the migration to ground water pathway and
identify subsurface conditions that may limit the applicability of subsurface SSLs.

A hydrogeologic setting is defined as a unit with common hydrogeologic characteristics and therefore
common vulnerability to contamination. Each setting provides a composite description of the
hydrogeologic factors that control ground water movement and recharge. These factors can be used
to make generalizations in the CSM about ground water conditions. 

After placing the site into one of Heath's ground water regions (Heath, 1984), consider geologic and
geomorphic features of the site and select a generic hydrogeologic setting from Aller et al. (1987)
that is most similar to the site. If existing site information is not sufficient to definitively place the
site in a setting, it should be possible to narrow the choice to two or three settings that will reduce the
range of values necessary to develop SSLs. A copy of the setting diagram from Aller et al. (1987)
should be attached to the CSM checklist to provide a general picture of subsurface site conditions. 

Ground Water Flow Direction. The direction of ground water flow in the uppermost aquifer
underlying each source is needed to determine source length parallel to that flow. If ground water flow
direction is unknown or uncertain, assume it is parallel to the longest source dimension.
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Aquifer Parameters. Aquifer parameters needed to estimate a site-specific dilution factor include
hydraulic conductivity (K), hydraulic gradient (i), and aquifer thickness (da). Site-measured values for
these parameters are the preferred alternative. Existing site documentation should be reviewed for in
situ measurements of aquifer conductivity (i.e., from pump test data), water table maps that can be
used to estimate hydraulic gradient, and boring logs that indicate the thickness of the uppermost
aquifer. Detailed information on conducting and interpreting aquifer tests can be found in Nielsen
(1991).

If site-measured values are not available, hydrogeologic knowledge of regional geologic conditions or
measured values in the literature may be sources of reasonable estimates. Values from a similar site in
the same region and hydrogeologic setting also may be used, but must be carefully reviewed to ensure
that the subsurface conceptual models for the two sites show reasonable agreement. For all of these
options, it is critical that the estimates and sources be reviewed by an experienced hydrogeologist
knowledgeable of regional hydrogeologic conditions.

A third option is to obtain parameter estimates for the site's hydrogeologic setting from Aller et al.
(1987) or from the American Petroleum Institute’s (API's) hydrogeologic database (HGDB) (Newell
et al., 1989, 1990). Aller et al. (1987) present ranges of values for K and i by hydrogeologic setting.
The HGDB contains measured values for these parameters and aquifer depth for a number of sites in
each hydrogeologic setting. If HGDB data are used, the median value presented for each setting
should be used unless site-specific conditions indicate otherwise. Aquifer parameter values from these
sources also can serve as a check of the validity of site-measured values or estimates obtained from
other sources. 

If outside sources such as Aller et al. (1987) are used to characterize site hydrogeologic conditions,
the appropriate references and diagrams should be attached to the CSM checklist.

Infiltration Rate. Infiltration rate is used to calculate SSLs for subsurface soils (see Step 5). The
simplest way to estimate infiltration rate (I) is to assume that infiltration is equal to recharge and
obtain recharge estimates for the site's hydrogeologic setting from Aller et al. (1987). When using
the Aller et al. (1987) estimates the user should recognize that these are estimates of average
recharge conditions throughout the setting and site-specific values may differ to some extent. For
example, areas within the setting with steeper than average slopes will tend to have lower infiltration
rates and areas with flatter than average slopes will tend to have higher infiltration than average. An
alternative is to use infiltration rates determined for a better-characterized site in the same
hydrogeologic setting and with similar meteorological conditions as the site in question. 

A third alternative is use the HELP model. Although HELP was originally written for hydrologic
evaluation of landfills (Schroeder et al., 1984), inputs to the HELP program can be modified to
estimate infiltration in undisturbed soils in natural settings. The most recent version of HELP and
the most recent user's guide and documentation can be obtained by sending an address and two double-
sided, high-density, DOS-formatted disks to:

attn. Eunice Burk
U.S. EPA
5995 Center Hill Ave.
Cincinnati, OH  45224
(513) 569-7871.
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Meteorologic Parameters. Select a site-specific Q/C value from in the guidance for the
volatilization factor (VF) equation or particulate emission factor (PEF) equation to place the site in a
climatic zone (Figure A-1).

Several site-specific parameters are required to calculate a PEF if fugitive dusts are of concern at the
site (see Step 5 for surface soils). The threshold windspeed at 7 meters above ground surface (Ut,7) is
calculated from source area roughness height and the mode soil aggregate size as described in Cowherd
et al. (1985). Mode soil aggregate size refers to the mode diameter of aggregated soil particles
measured under field conditions. 

Other site-specific variables necessary for calculating the PEF include fraction vegetative cover (V)
and the mean annual windspeed (Um). Fraction vegetative cover is estimated by visual observations of
the surface of known or suspected source areas at the site. Mean annual windspeed can be obtained
from the National Weather Service surface station nearest to the site. 

Form 3. Exposure Pathways and Receptors

Form 3 includes information necessary to determine the applicability of the Soil Screening Guidance
to a site (see Step 2 of the User’s Guide). This form summarizes the site information necessary to
identify and characterize potential exposure pathways and receptors at the site, such as site
conditions, relevant exposure scenarios, and the properties of soil contaminants listed on Form 4.
Table A-1 provides an example of exposure pathways that are not addressed by the guidance, but
have relevance to CSM development. 

Table A-1. Example Identification of Exposure Pathways Not Addressed by SSLs

Receptors/ 
Exposure Pathways

Contaminant 
Characteristics Site Conditions

Human / Direct Pathways

ingestion 
(acute exposure)

acute health effects 
(e.g., cyanide, phenol) residential setting

inhalation - fugitive dusts (acute
exposure)

acute health effects high fugitive dusts (e.g., from soil
tillage, heavy traffic on dirt roads;
construction)

Human / Indirect Pathways 

consumption of meat or dairy
products

bioaccumulation,
biomagnification

nearby meat or dairy production

fish consumption biomagnification nearby surface waters with
recreational or subsistence fishing

Ecological Pathways 

aquatic aquatic toxicity nearby surface waters or wetlands

terrestrial toxicity to terrestrial
organisms (e.g., DDT, Hg)

sensitive species on or near site
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Form 4. Soil Contaminant Source Characteristics

This form prompts the investigator to provide information on source characteristics, including soil
contaminant levels and the physical and chemical parameters of site soils needed to calculate SSLs.
One form should be completed for each contaminated soil source. Initially, the form should be filled
out to the greatest extent possible with existing site information collected during CSM development
(see Step 1 of the User’s Guide). The forms should be updated after the SSL sampling effort is
complete. 

Measurement of contaminant levels and the soil parameters listed on this form is described in Step 3
of this guidance. 

Average soil moisture content ( w) defines the fraction of total soil porosity that is filled by
water and air. These parameters are necessary for determining the volatilization factor (VF) and the
soil saturation limit (Csat) and to apply the soil/water partition equation. It is important that the
moisture content used to calculate these parameters represent the annual average soil moisture
conditions. Moisture content measurements on discrete soil samples should not be used because they
are affected by preceding rainfall events and thus may not represent average conditions. Volumetric
average soil water content may be estimated by the following relationship developed by Clapp and
Hornberger (1978) and presented in the Superfund Exposure Assessment Manual (U.S. EPA, 1988):

θw = n (I/Ks) 1/(2b+3)

where

n = total soil porosity (Lpore/Lsoil)
I = infiltration rate (m/yr)

Ks = saturated hydraulic conductivity (m/yr)
b = soil-specific exponential parameter (unitless).

Total soil porosity (n) is estimated from dry soil bulk density (ρb) as follows:

n = 1 - (ρb/ρs)
where

ρs = soil particle density = 2.65 kg/L.

Values for Ks and the exponential term 1/(2b+3) are shown in Table A-2 by soil texture class (soil
class determination is discussed under Step 3).

Site-specific values for infiltration rate (I) may be estimated using the HELP model or may be
assumed to be equivalent to recharge (see Form 2). 
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Table A-2. Parameter Estimates for Calculating Average Soil
Moisture Content ( w)

Soil texture Ks (m/yr) 1/ (2b+3)

Sand 1,830 0.090

Loamy sand 540 0.085

Sandy loam 230 0.080

Silt loam 120 0.074

Loam 60 0.073

Sandy clay loam 40 0.058

Silt clay loam 13 0.054

Clay loam 20 0.050
Sandy clay 10 0.042

Silt clay 8 0.042

Clay 5 0.039

Source: U.S. EPA, 1988.

Worksheets

The worksheets following Forms 1 through 4 provide a convenient means of assembling chemical-
specific parameters necessary to calculate SSLs for the contaminants of concern (Worksheet 1),
existing site data on contaminant concentrations collected during CSM development or the SSL
sampling effort (Worksheet 2), and SSLs calculated for EAs (Worksheet 3) or contaminant sources
(Worksheet 4) of concern at the site.

CSM Diagram

The CSM diagram is a product of CSM development that represents the linkages among contaminant
sources, release mechanisms, exposure pathways and routes, and receptors to summarize the current
understanding of the soil contamination problem (see Step 1 of the guidance). An example SSL CSM
diagram, Figure A-2 (U.S. EPA, 1989), and a site sketch, Figure A-3 (U.S. EPA, 1987) are provided
following the Worksheets. 
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Soil Screening Guidance
Conceptual Site Model Summary Forms

Form 1: General Site Information Site Name _______________________________________

EPA Region_______________________________________________ Date_______________________________

Contractor Name and Address: ___________________________________________________________________

___________________________________________________________________________________________

___________________________________________________________________________________________

State Contact: _______________________________________________________________________________

1. CERCLIS ID No. ___________________________________________________________________________

Address _____________________________________________________City _______________________

County___________ State _______ Zip Code _____ Congressional District_________________

2. Owner Name _______________________________Operator Name _________________________________

Owner Address _____________________________Operator Address_______________________________

City _______________________ State _________City _______________________ State ___________

3. Type of ownership (check all that apply):

o Private o Federal Agency ___________________ o State o County o Municipal

Other _______________________________________________________Ref. _______________________

4. Approximate size of property _______________ acres Ref. _______________________

5. Latitude ___ o___|___ . ___” Longitude ___ o ___ |___ . ___” Ref. _______________________

6. Site status o Active o Inactive o Unknown Ref. _______________________

7. Years of operation From_________ To _________ o Unknown Ref. _______________________

8. Previous investigations

Type Agency/State/Contractor Date

_______________ ___________________________ ___________ Ref. _______________________

_______________ ___________________________ ___________ Ref. _______________________

_______________ ___________________________ ___________ Ref. _______________________

_______________ ___________________________ ___________ Ref. _______________________

_______________ ___________________________ ___________ Ref. _______________________

_______________ ___________________________ ___________ Ref. _______________________

Ref. = reference(s) on information source
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Soil Screening Guidance
Conceptual Site Model Summary Forms

Figure A-1.  U.S. climatic zones Site Name ___________________________

Hydrogeologic Characteristics (migration to ground water pathway)

Is ground water of concern at the site? o yes o no (if no, move to Infiltration Rate below).

Heath region _____________________________ Hydrogeologic setting ___________________________

(attach setting diagram)

Check setting characteristics that apply : o  karst o fractured rock o solution limestone

Describe the stratigraphy and hydrogeologic characteristics of the site. (Attach available maps and cross-sections.)

___________________________________________________________________________________________

___________________________________________________________________________________________

___________________________________________________________________________________________

___________________________________________________________________________________________

Ref._______________________________________

Identify and describe nearby sites in similar settings that have already been characterized.

___________________________________________________________________________________________

___________________________________________________________________________________________

___________________________________________________________________________________________

___________________________________________________________________________________________

Ref._______________________________________

Aquifer Parameters Unit Typical Min. Max. Reference or Source

hydraulic conductivity (K) m/y

hydraulic gradient (i) m/m

thickness (da) m

General direction of ground water flow across the site (e.g., NNE, SW): ___________________________________

(attach map.) Ref. ___________________________

Infiltration rate (I) ___________________________ m/yr Method _____________________________

Meteorological Characteristics (inhalation pathway)

climatological zone: _________________________ (zone#, city) Q/C ___________________(g/m2-s per kg/m3)

fract. vegetative cover (V)_____________________ (unitless) Reference ___________________________

mean annual windspeed (Um)___________________ m/s Reference ___________________________

equivalent threshold value of windspeed at 7 m (Ut) _______________________m/s

fraction dependent on Um/Ut _________________________________________(unitless)

Comments:___________________________________________________________________________________

___________________________________________________________________________________________

___________________________________________________________________________________________
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Soil Screening Guidance
Conceptual Site Model Summary Forms

Form 3: Exposure Pathways and Receptors Site Name _______________________________

Land Use Conditions

Current site use: Surrounding land use: Future land use:

__ residential __ residential __ residential

__ industrial __ industrial __ industrial

__ commercial __ commercial __ commercial

__ agricultural __ agricultural __ agricultural

__ recreational __ recreational __ recreational

__ other __ other __ other

Size of exposure areas (in acres) _______________

Contaminant Release Mechanisms (check all that apply):

Source #___ o leaching o volatilization o fugitive dusts o  erosion/runoff o uptake by plants

Source #___ o leaching o volatilization o fugitive dusts o  erosion/runoff o uptake by plants

Source #___ o leaching o volatilization o fugitive dusts o  erosion/runoff o uptake by plants

(describe rationale for not including any of the above release mechanisms)

___________________________________________________________________________________________

___________________________________________________________________________________________

___________________________________________________________________________________________

Media affected (or potentially affected) by soil contamination.

Source #___ o air o ground water o surface water o sediments o wetlands 

Source #___ o air o ground water o surface water o sediments o wetlands 

Source #___ o air o ground water o surface water o sediments o wetlands 

Check if present on-site or on surrounding land (attach map showing locations)

o wetlands o surface water o subsistence fishing o recreational fishing o dairy/beef production

Check SSL exposure pathways applicable at site; describe basis for not including any

pathway

o ingestion o inhalation o migration to ground water o dermal o soil-plant-human

Check Potential for:

o Acute Effects (describe)

o Other Human Exposure Pathways (describe)

o Ecological concerns (describe)
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Soil Screening Guidance
Conceptual Site Model Summary Forms

Form 4: Soil Contaminant Source Characteristics Site Name_________________________

Source No.: _____

Name: ___________________________________________________ (e.g., drum storage area)

Type: ___________________________________________________ (e.g., spill, dump, wood treater)

Location:_________________________________________________ (site map)

Waste type: _____________________________________________ (e.g., solvents, waste oil)

Description (describe history of contamination, other information)

___________________________________________________________________________________________

___________________________________________________________________________________________

___________________________________________________________________________________________

___________________________________________________________________________________________

___________________________________________________________________________________________

Describe past/current remedial or removal actions

___________________________________________________________________________________________

___________________________________________________________________________________________

___________________________________________________________________________________________

___________________________________________________________________________________________

___________________________________________________________________________________________

Source depth:___________________ m (o  measures o estimated) Ref. _____________________________

Source area: _____ acres _______ m2 (o  measures o estimated) Ref. _____________________________

Source length parallel to ground water flow: _______ m (if uncertain, use longest source dimension)

Contaminant types (check all that apply): o volatile organics o other organics o metals o other inorganics

Soil Contaminants Present (list): _____________________________________________________________

___________________________________________________________________________________________

___________________________________________________________________________________________

(attach Worksheet #1)

Describe previous soil analyses. (attach available results and map showing sample locations)

___________________________________________________________________________________________

___________________________________________________________________________________________

___________________________________________________________________________________________

___________________________________________________________________________________________

(attach Worksheet #2)

Are NAPLs suspected? o Yes o  No Reason___________________________________________

___________________________________________________________________________________________

Average Soil Characteristics

average water content (θw)_________________________(L water/L soil) Ref. _____________________________

fraction organic carbon (foc) _______________________g/g Ref. _____________________________

dry bulk density (ρb) _____________________________(kg/L) Ref. _____________________________

pH _________ Ref. _____________________________

A-11



Worksheet 1. Contaminant-specific properties Site Name _____________________________

Regulatory and Human Health Benchmarks1

Contaminant CAS #

MCLG,

MCL, or

HBL (mg/L)

Sources

(no.)

RfD

(mg/kg/-d)

SFo

(mg/kg/-d) -1

URF

(µg/m3)-1
RfC

(mg/m3)

Chemical Properties2

Contaminant CAS #

Sources
(no.)

Koc
3

(L/kg)

Kd
4

(L/kg) H5

Dia
5

(cm2/s)

Diw
5

(cm2/s)

S5

(mg/L)

1. Attachment D

2. Attachment C

3. For organic compounds

4. For metals and inorganic compounds

5. Not applicable to metals except mercury
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Worksheet 2. Contaminant concentrations by source Site Name _______________________

Source #:_________________________

Contaminant CAS # average

standard

deviation

number of

samples minimum maximum variance

Source #:_________________________

Contaminant CAS # average

standard

deviation

number of

samples minimum maximum variance
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Worksheet 3. Surface SSLs by Exposure Area (EA)  Site Name_________________________

EA #: _______________ SSL type: o  site-specific o  generic (default)

Soil Screening Level

Contaminant CAS # ingestion other (plant uptake; fugitive dust)

EA #: _______________ SSL type: o  site-specific o  generic (default)

Soil Screening Level

Contaminant CAS # ingestion other (plant uptake; fugitive dust)
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Worksheet 4. Subsurface SSLs by source  Site Name _______________________________

Source #:___________ SSL type: o  site-specific o  generic (default)

Soil Screening Level

Contaminant CAS # inhalation of volatiles migration to ground water

Source #:___________ SSL type: o  site-specific o  generic (default)

Soil Screening Level

Contaminant CAS # inhalation of volatiles migration to ground water
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Figure A-3.  Example Site Sketch (adapted from U.S. EPA, 1987)
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Attachment B

Soil Screening DQOs for Surface Soils and Subsurface Soils



Soil Screening DQOs for Surface Soils Using the Max Test

DQO Process Steps Soil Screening Inputs/Outputs

State the Problem

Identify scoping team Site manager and technical experts (e.g., toxicologists, risk assessors,
statisticians)

Develop conceptual site model (CSM) CSM development (described in Step 1)

Define exposure scenarios Direct ingestion and inhalation of fugitive particulates in a residential setting;
dermal contact and plant uptake for certain contaminants

Specify available resources Sampling and analysis budget, scheduling constraints, and available personnel

Write brief summary of contamination
problem

Summary of the surface soil contamination problem to be investigated at the site

Identify the Decision

Identify decision Do mean soil concentrations for particular contaminants (e.g., contaminants of
potential concern) exceed appropriate screening levels?

Identify alternative actions Eliminate area from further study under CERCLA
or
Plan and conduct further investigation

Identify Inputs to the Decision

Identify inputs Ingestion and particulate inhalation SSLs for specified contaminants
Measurements of surface soil contaminant concentration

Define basis for screening Soil Screening Guidance

Identify analytical methods Feasible analytical methods (both field and laboratory) consistent with program-
level requirements

Define the Study Boundaries

Define geographic areas of field
investigation

The entire NPL site, (which may include areas beyond facility boundaries),
except for any areas with clear evidence that no contamination has occurred

Define population of interest Surface soils (usually the top 2 centimeters, but may be deeper where activities
could redistribute subsurface soils to the surface)

Divide site into strata Strata may be defined so that contaminant concentrations are likely to be
relatively homogeneous within each stratum based on the CSM and field
measurements

Define scale of decision making Exposure areas (EAs) no larger than 0.5 acre each (based on residential land
use)

Define temporal boundaries of study Temporal constraints on scheduling field visits

Identify practical constraints Potential impediments to sample collection, such as access, health, and safety
issues

Develop a Decision Rule

Specify parameter of interest “True mean” (µ) individual contaminant concentration in each EA. However,
since the determination of the “true mean” would require the collection and
analysis of many samples, another sample statistic, the maximum composite
concentration, or “Max Test” is used.

Specify screening level Screening levels calculated using available parameters and site data (or generic
SSLs if site data are unavailable)

Specify "if..., then..." decision rule Ideally, if the “true mean” EA concentration exceeds the screening level, then
investigate the EA further.  If the “true mean” is less than the screening level,
then no further investigation of the EA is required under CERCLA.
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Soil Screening DQOs for Surface Soils Using the Max Test (continued)

DQO Process Steps Soil Screening Inputs/Outputs

Specify Limits on Decision Errors*

Define baseline condition (null
hypothesis)

The EA needs further investigation

Define the gray region** From 0.5 SSL to 2 SSL

Define Type I and Type II decision errors Type I error: Do not investigate further ("walk away from") an EA whose “true
mean” exceeds the screening level of 2 SSL
Type II error: Investigate further when an EA's “true mean” falls below the
screening level of 0.5 SSL

Identify consequences Type I error: potential public health consequences
Type II error: unnecessary expenditure of resources to investigate further

Assign acceptable probabilities of Type I
and Type II decision errors

Goals:
Type I: 0.05 (5%) probability of not investigating further when “true mean” of

the EA is 2 SSL
Type II: 0.20 (20%) probability of investigating further when “true mean” of

the EA is 0.5 SSL

Define QA/QC goals CLP precision and bias requirements
10% CLP analyses for field methods 

Optimize the Design

Determine how to best estimate “true
mean”

Samples composited across the EA as physical estimates of EA mean (− x ). 

Use maximum composite concentration as a conservative estimate of the true
EA mean.

Determine expected variability of EA
surface soil contaminant concentrations 

A conservatively large expected coefficient of variation (CV) from prior data
for the site, field measurements, or data from other comparable sites and
expert judgment.  A minimum default CV of 2.5 should be used when
information is insufficient to estimate the CV.

Design sampling strategy by evaluating
costs and performance of alternatives

Lowest cost sampling design option (i.e., compositing scheme and number of
composites) that will achieve acceptable decision error rates

Develop planning documents for the field
investigation

Sampling and Analysis Plan (SAP)
Quality Assurance Project Plan (QAPjP)

* Since the DQO process controls the degree to which uncertainty in data affects the outcome of decisions that are
based on that data, specifying limits on decision errors will allow the decision maker to control the probability of making
an incorrect decision when using the DQOs.

** The gray region represents the area where the consequences of decision errors are minor, (and uncertainty in
sampling data makes decisions too close to call).
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Soil Screening DQOs for Subsurface Soils

DQO Process Steps Soil Screening Inputs/Outputs

State the Problem

Identify scoping team Site manager and technical experts (e.g., toxicologists, risk assessors,
hydrogeologists, statisticians).

Develop conceptual site model (CSM) CSM development (described in Step 1).

Define exposure scenarios Inhalation of volatiles and migration of contaminants from soil to potable
ground water (and plant uptake for certain contaminants).

Specify available resources Sampling and analysis budget, scheduling constraints, and available
personnel.

Write brief summary of contamination
problem

Summary of the subsurface soil contamination problem to be investigated at
the site.

Identify the Decision

Identify decision Do mean soil concentrations for particular contaminants (e.g., contaminants
of potential concern) exceed appropriate SSLs?

Identify alternative actions Eliminate area from further action or study under CERCLA
or
Plan and conduct further investigation.

Identify Inputs to the Decision

Identify decision Volatile inhalation and migration to ground water SSLs for specified
contaminants

Measurements of subsurface soil contaminant concentration

Define basis for screening Soil Screening Guidance

Identify analytical methods Feasible analytical methods (both field and laboratory) consistent with
program-level requirements.

Specify the Study Boundaries

Define geographic areas of field
investigation

The entire NPL site (which may include areas beyond facility boundaries),
except for any areas with clear evidence that no contamination has
occurred.

Define population of interest Subsurface soils

Define scale of decision making Sources (areas of contiguous soil contamination, defined by the area and
depth of contamination or to the water table, whichever is more shallow).

Subdivide site into decision units Individual sources delineated (area and depth) using existing information or
field measurements (several nearby sources may be combined into a single
source).

Define temporal boundaries of study Temporal constraints on scheduling field visits.

Identify (list) practical constraints Potential impediments to sample collection, such as access, health, and
safety issues.
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Soil Screening DQOs for Subsurface Soils (continued)

Develop a Decision Rule

Specify parameter of interest Mean soil contaminant concentration in a source (i.e., discrete contaminant
concentrations averaged within each boring).

Specify screening level SSLs calculated using available parameters and site data (or generic SSLs if
site data are unavailable).

Specify “if..., then...” decision rule If the mean soil concentration exceeds the SSL, then investigate the source
further.  If mean soil concentration in a source is less than the SSL, then no
further investigation is required under CERCLA.

Specify Limits on Decision Errors

Define QA/QC goals CLP precision and bias requirements
10% CLP analyses for field methods

Optimize the Design

Determine how to estimate mean
concentration in a source

For each source, the highest mean soil boring concentration (i.e., depth-
weighted average of discrete contaminant concentrations within a boring).

Define subsurface sampling strategy by
evaluating costs and site-specific
conditions

Number of soil borings per source area; number of sampling intervals with
depth.

Develop planning documents for the field
investigation

Sampling and Analysis Plan (SAP)
Quality Assurance Project Plan (QAPjP)
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Attachment C

Chemical Properties

This attachment provides the chemical properties necessary to calculate inhalation and migration to
ground water SSLs (see Section 2.5.2) for 110 chemicals commonly found at Superfund sites. The
Technical Background Document for Soil Screening Guidance describes the derivation and sources
for these property values. 

• Table C-1 provides soil organic carbon - water partition coefficients (Koc), air and water
diffusivities (Di,a and D i,w), water solubilities (S), and dimensionless Henry's law constants
(HN). 

• Table C-2 provides pH-specific Koc values for organic contaminants that ionize under natural
pH conditions. Site-specific soil pH measurements (see Section 2.3.5) can be used to select
appropriate Koc values for these chemicals. Where site-specific soil pH values are not
available, values corresponding to a pH or 6.8 should be used (note that the Koc values for
these chemicals in Table C-1 are for a pH of 6.8).

• Table C-3 provides the physical state (liquid or solid) for organic contaminants. A
contaminant's liquid or solid state is needed to apply and interpret soil saturation limit (Csat)
results (see Section 2.5.2, p.23).

• Table C-4 provides pH-specific soil-water partition coefficients (Kd) for metals. Site-specific
soil pH measurements (see Section 2.3.5) can be used to select appropriate Kd values for
these metals. Where site-specific soil pH values are not available, values corresponding to a
pH of 6.8 should be used.

Except for air and water diffusivities, the chemical properties necessary to calculate SSLs for
additional chemicals may be found in the Superfund Chemical Data Matrix (SCDM). Additional air
and water diffusivities may be obtained from the CHEMDAT8 and WATER8 models, both of which
can be downloaded off EPA's SCRAM electronic bulletin board system. Accessing information is

OAQPS SCRAM BBS 
(919)541-5742 (24 hr/d, 7 d/wk except Monday AM)
Line Settings: 8 bits, no parity, 1 stop bit
Terminal emulation: VT100 or ANSI
System Operator: (919)541-5384 (normal business hours EST)
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Table C-1.  Chemical-Specific Properties used in SSL Calculations

CAS No. Compound
Koc

(L/kg)
Di,a

(cm2/ s )
Di,w

(cm2/ s )
S

(mg/L)
H'

(dimensionless)

83-32-9 Acenaphthene 7.08E+03 4.21E-02 7.69E-06 4.24E+00 6.36E-03
67-64-1 Acetone 5.75E-01 1.24E-01 1.14E-05 1.00E+06 1.59E-03

309-00-2 Aldrin 2.45E+06 1.32E-02 4.86E-06 1.80E-01 6.97E-03
120-12-7 Anthracene 2.95E+04 3.24E-02 7.74E-06 4.34E-02 2.67E-03
56-55-3 Benz(a)anthracene 3.98E+05 5.10E-02 9.00E-06 9.40E-03 1.37E-04
71-43-2 Benzene 5.89E+01 8.80E-02 9.80E-06 1.75E+03 2.28E-01

205-99-2 Benzo(b)fluoranthene 1.23E+06 2.26E-02 5.56E-06 1.50E-03 4.55E-03
207-08-9 Benzo(k)fluoranthene 1.23E+06 2.26E-02 5.56E-06 8.00E-04 3.40E-05
65-85-0 Benzoic acid 6.00E-01 5.36E-02 7.97E-06 3.50E+03 6.31E-05
50-32-8 Benzo(a)pyrene 1.02E+06 4.30E-02 9.00E-06 1.62E-03 4.63E-05

111-44-4 Bis(2-chloroethyl)ether 1.55E+01 6.92E-02 7.53E-06 1.72E+04 7.38E-04
117-81-7 Bis(2-ethylhexyl)phthalate 1.51E+07 3.51E-02 3.66E-06 3.40E-01 4.18E-06
75-27-4 Bromodichloromethane 5.50E+01 2.98E-02 1.06E-05 6.74E+03 6.56E-02
75-25-2 Bromoform 8.71E+01 1.49E-02 1.03E-05 3.10E+03 2.19E-02
71-36-3 Butanol 6.92E+00 8.00E-02 9.30E-06 7.40E+04 3.61E-04
85-68-7 Butyl benzyl phthalate 5.75E+04 1.74E-02 4.83E-06 2.69E+00 5.17E-05
86-74-8 Carbazole 3.39E+03 3.90E-02 7.03E-06 7.48E+00 6.26E-07
75-15-0 Carbon disulfide 4.57E+01 1.04E-01 1.00E-05 1.19E+03 1.24E+00
56-23-5 Carbon tetrachloride 1.74E+02 7.80E-02 8.80E-06 7.93E+02 1.25E+00
57-74-9 Chlordane 1.20E+05 1.18E-02 4.37E-06 5.60E-02 1.99E-03

106-47-8 p-Chloroaniline 6.61E+01 4.83E-02 1.01E-05 5.30E+03 1.36E-05
108-90-7 Chlorobenzene 2.19E+02 7.30E-02 8.70E-06 4.72E+02 1.52E-01
124-48-1 Chlorodibromomethane 6.31E+01 1.96E-02 1.05E-05 2.60E+03 3.21E-02
67-66-3 Chloroform 3.98E+01 1.04E-01 1.00E-05 7.92E+03 1.50E-01
95-57-8 2-Chlorophenol 3.88E+02 5.01E-02 9.46E-06 2.20E+04 1.60E-02

218-01-9 Chrysene 3.98E+05 2.48E-02 6.21E-06 1.60E-03 3.88E-03
72-54-8 DDD 1.00E+06 1.69E-02 4.76E-06 9.00E-02 1.64E-04
72-55-9 DDE 4.47E+06 1.44E-02 5.87E-06 1.20E-01 8.61E-04
50-29-3 DDT 2.63E+06 1.37E-02 4.95E-06 2.50E-02 3.32E-04
53-70-3 Dibenz(a,h)anthracene 3.80E+06 2.02E-02 5.18E-06 2.49E-03 6.03E-07
84-74-2 Di-n-butyl phthalate 3.39E+04 4.38E-02 7.86E-06 1.12E+01 3.85E-08
95-50-1 1,2-Dichlorobenzene 6.17E+02 6.90E-02 7.90E-06 1.56E+02 7.79E-02

106-46-7 1,4-Dichlorobenzene 6.17E+02 6.90E-02 7.90E-06 7.38E+01 9.96E-02
91-94-1 3,3-Dichlorobenzidine 7.24E+02 1.94E-02 6.74E-06 3.11E+00 1.64E-07
75-34-3 1,1-Dichloroethane 3.16E+01 7.42E-02 1.05E-05 5.06E+03 2.30E-01

107-06-2 1,2-Dichloroethane 1.74E+01 1.04E-01 9.90E-06 8.52E+03 4.01E-02
75-35-4 1,1-Dichloroethylene 5.89E+01 9.00E-02 1.04E-05 2.25E+03 1.07E+00

156-59-2 cis-1,2-Dichloroethylene 3.55E+01 7.36E-02 1.13E-05 3.50E+03 1.67E-01
156-60-5 trans -1,2-Dichloroethylene 5.25E+01 7.07E-02 1.19E-05 6.30E+03 3.85E-01
120-83-2 2,4-Dichlorophenol 1.47E+02 3.46E-02 8.77E-06 4.50E+03 1.30E-04
78-87-5 1,2-Dichloropropane 4.37E+01 7.82E-02 8.73E-06 2.80E+03 1.15E-01

542-75-6 1,3-Dichloropropene 4.57E+01 6.26E-02 1.00E-05 2.80E+03 7.26E-01
60-57-1 Dieldrin 2.14E+04 1.25E-02 4.74E-06 1.95E-01 6.19E-04
84-66-2 Diethylphthalate 2.88E+02 2.56E-02 6.35E-06 1.08E+03 1.85E-05

105-67-9 2,4-Dimethylphenol 2.09E+02 5.84E-02 8.69E-06 7.87E+03 8.20E-05
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Table C-1 (continued)

CAS No. Compound
Koc

(L/kg)
Di,a

(cm2/s )
Di,w

(cm2/s )
S

(mg/L)
H'

(dimensionless)

51-28-5 2,4-Dinitrophenol 1.00E-02 2.73E-02 9.06E-06 2.79E+03 1.82E-05
121-14-2 2,4-Dinitrotoluene 9.55E+01 2.03E-01 7.06E-06 2.70E+02 3.80E-06
606-20-2 2,6-Dinitrotoluene 6.92E+01 3.27E-02 7.26E-06 1.82E+02 3.06E-05
117-84-0 Di-n-octyl phthalate 8.32E+07 1.51E-02 3.58E-06 2.00E-02 2.74E-03
115-29-7 Endosulfan 2.14E+03 1.15E-02 4.55E-06 5.10E-01 4.59E-04
72-20-8 Endrin 1.23E+04 1.25E-02 4.74E-06 2.50E-01 3.08E-04

100-41-4 Ethylbenzene 3.63E+02 7.50E-02 7.80E-06 1.69E+02 3.23E-01
206-44-0 Fluoranthene 1.07E+05 3.02E-02 6.35E-06 2.06E-01 6.60E-04
86-73-7 Fluorene 1.38E+04 3.63E-02 7.88E-06 1.98E+00 2.61E-03
76-44-8 Heptachlor 1.41E+06 1.12E-02 5.69E-06 1.80E-01 4.47E-02

1024-57-3 Heptachlor epoxide 8.32E+04 1.32E-02 4.23E-06 2.00E-01 3.90E-04
118-74-1 Hexachlorobenzene 5.50E+04 5.42E-02 5.91E-06 6.20E+00 5.41E-02
87-68-3 Hexachloro-1,3-butadiene 5.37E+04 5.61E-02 6.16E-06 3.23E+00 3.34E-01

319-84-6 α-HCH (α-BHC) 1.23E+03 1.42E-02 7.34E-06 2.00E+00 4.35E-04

319-85-7 ß-HCH (ß-BHC) 1.26E+03 1.42E-02 7.34E-06 2.40E-01 3.05E-05
58-89-9 γ-HCH (Lindane) 1.07E+03 1.42E-02 7.34E-06 6.80E+00 5.74E-04

77-47-4 Hexachlorocyclopentadiene 2.00E+05 1.61E-02 7.21E-06 1.80E+00 1.11E+00
67-72-1 Hexachloroethane 1.78E+03 2.50E-03 6.80E-06 5.00E+01 1.59E-01

193-39-5 Indeno(1,2,3-cd)pyrene 3.47E+06 1.90E-02 5.66E-06 2.20E-05 6.56E-05
78-59-1 Isophorone 4.68E+01 6.23E-02 6.76E-06 1.20E+04 2.72E-04

7439-97-6 Mercury --- 3.07E-02 6.30E-06 --- 4.67E-01
72-43-5 Methoxychlor 9.77E+04 1.56E-02 4.46E-06 4.50E-02 6.48E-04
74-83-9 Methyl bromide 1.05E+01 7.28E-02 1.21E-05 1.52E+04 2.56E-01
75-09-2 Methylene chloride 1.17E+01 1.01E-01 1.17E-05 1.30E+04 8.98E-02
95-48-7 2-Methylphenol 9.12E+01 7.40E-02 8.30E-06 2.60E+04 4.92E-05
91-20-3 Naphthalene 2.00E+03 5.90E-02 7.50E-06 3.10E+01 1.98E-02
98-95-3 Nitrobenzene 6.46E+01 7.60E-02 8.60E-06 2.09E+03 9.84E-04
86-30-6 N-Nitrosodiphenylamine 1.29E+03 3.12E-02 6.35E-06 3.51E+01 2.05E-04

621-64-7 N-Nitrosodi-n-propylamine 2.40E+01 5.45E-02 8.17E-06 9.89E+03 9.23E-05
1336-36-3 PCBs 3.09E+05 --- --- 7.00E-01 ---

87-86-5 Pentachlorophenol 5.92E+02 5.60E-02 6.10E-06 1.95E+03 1.00E-06
108-95-2 Phenol 2.88E+01 8.20E-02 9.10E-06 8.28E+04 1.63E-05
129-00-0 Pyrene 1.05E+05 2.72E-02 7.24E-06 1.35E-01 4.51E-04
100-42-5 Styrene 7.76E+02 7.10E-02 8.00E-06 3.10E+02 1.13E-01
79-34-5 1,1,2,2-Tetrachloroethane 9.33E+01 7.10E-02 7.90E-06 2.97E+03 1.41E-02

127-18-4 Tetrachloroethylene 1.55E+02 7.20E-02 8.20E-06 2.00E+02 7.54E-01
108-88-3 Toluene 1.82E+02 8.70E-02 8.60E-06 5.26E+02 2.72E-01

8001-35-2 Toxaphene 2.57E+05 1.16E-02 4.34E-06 7.40E-01 2.46E-04
120-82-1 1,2,4-Trichlorobenzene 1.78E+03 3.00E-02 8.23E-06 3.00E+02 5.82E-02
71-55-6 1,1,1-Trichloroethane 1.10E+02 7.80E-02 8.80E-06 1.33E+03 7.05E-01
79-00-5 1,1,2-Trichloroethane 5.01E+01 7.80E-02 8.80E-06 4.42E+03 3.74E-02
79-01-6 Trichloroethylene 1.66E+02 7.90E-02 9.10E-06 1.10E+03 4.22E-01
95-95-4 2,4,5-Trichlorophenol 1.60E+03 2.91E-02 7.03E-06 1.20E+03 1.78E-04
88-06-2 2,4,6-Trichlorophenol 3.81E+02 3.18E-02 6.25E-06 8.00E+02 3.19E-04
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Table C-1 (continued)

CAS No. Compound
Koc

(L/kg)
Di,a

(cm2/ s )
Di,w

(cm2/ s )
S

(mg/L)
H'

(dimensionless)

108-05-4 Vinyl acetate 5.25E+00 8.50E-02 9.20E-06 2.00E+04 2.10E-02
75-01-4 Vinyl chloride 1.86E+01 1.06E-01 1.23E-06 2.76E+03 1.11E+00

108-38-3 m-Xylene 4.07E+02 7.00E-02 7.80E-06 1.61E+02 3.01E-01
95-47-6 o-Xylene 3.63E+02 8.70E-02 1.00E-05 1.78E+02 2.13E-01

106-42-3 p-Xylene 3.89E+02 7.69E-02 8.44E-06 1.85E+02 3.14E-01

Koc = Soil organic carbon/water partition coefficient.
Di,a = Diffusivity in air (25 •C).
Di,w = Diffusivity in water (25 •C).
S = Solubility in water (20-25 •C).
H' = Dimensionless Henry's law constant (HLC [atm-m3/mol] * 41) (25 •C).
Kd = Soil-water partition coefficient.
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Table C-2.  Koc Values for Ionizing Organics as a Function of pH

pH
Benzoic
Acid

2-
Chloro-
phenol

2,4-Dichloro-
phenol

2,4-
Dinitro-
phenol

Pentachloro-
phenol

2,3,4,5-
Tetrachloro-
phenol

2,3,4,6-
Tetrachloro-
phenol

2,4,5-Trichloro-
phenol

2,4,6-
Trichloro-
phenol

4.9 5.54E+00 3.98E+02 1.59E+02 2.94E-02 9.05E+03 1.73E+04 4.45E+03 2.37E+03 1.04E+03

5.0 4.64E+00 3.98E+02 1.59E+02 2.55E-02 7.96E+03 1.72E+04 4.15E+03 2.36E+03 1.03E+03

5.1 3.88E+00 3.98E+02 1.59E+02 2.23E-02 6.93E+03 1.70E+04 3.83E+03 2.36E+03 1.02E+03

5.2 3.25E+00 3.98E+02 1.59E+02 1.98E-02 5.97E+03 1.67E+04 3.49E+03 2.35E+03 1.01E+03

5.3 2.72E+00 3.98E+02 1.59E+02 1.78E-02 5.10E+03 1.65E+04 3.14E+03 2.34E+03 9.99E+02

5.4 2.29E+00 3.98E+02 1.58E+02 1.62E-02 4.32E+03 1.61E+04 2.79E+03 2.33E+03 9.82E+02

5.5 1.94E+00 3.97E+02 1.58E+02 1.50E-02 3.65E+03 1.57E+04 2.45E+03 2.32E+03 9.62E+02

5.6 1.65E+00 3.97E+02 1.58E+02 1.40E-02 3.07E+03 1.52E+04 2.13E+03 2.31E+03 9.38E+02

5.7 1.42E+00 3.97E+02 1.58E+02 1.32E-02 2.58E+03 1.47E+04 1.83E+03 2.29E+03 9.10E+02

5.8 1.24E+00 3.97E+02 1.58E+02 1.25E-02 2.18E+03 1.40E+04 1.56E+03 2.27E+03 8.77E+02

5.9 1.09E+00 3.97E+02 1.57E+02 1.20E-02 1.84E+03 1.32E+04 1.32E+03 2.24E+03 8.39E+02

6.0 9.69E-01 3.96E+02 1.57E+02 1.16E-02 1.56E+03 1.24E+04 1.11E+03 2.21E+03 7.96E+02

6.1 8.75E-01 3.96E+02 1.57E+02 1.13E-02 1.33E+03 1.15E+04 9.27E+02 2.17E+03 7.48E+02

6.2 7.99E-01 3.96E+02 1.56E+02 1.10E-02 1.15E+03 1.05E+04 7.75E+02 2.12E+03 6.97E+02

6.3 7.36E-01 3.95E+02 1.55E+02 1.08E-02 9.98E+02 9.51E+03 6.47E+02 2.06E+03 6.44E+02

6.4 6.89E-01 3.94E+02 1.54E+02 1.06E-02 8.77E+02 8.48E+03 5.42E+02 1.99E+03 5.89E+02

6.5 6.51E-01 3.93E+02 1.53E+02 1.05E-02 7.81E+02 7.47E+03 4.55E+02 1.91E+03 5.33E+02

6.6 6.20E-01 3.92E+02 1.52E+02 1.04E-02 7.03E+02 6.49E+03 3.84E+02 1.82E+03 4.80E+02

6.7 5.95E-01 3.90E+02 1.50E+02 1.03E-02 6.40E+02 5.58E+03 3.27E+02 1.71E+03 4.29E+02

6.8 5.76E-01 3.88E+02 1.47E+02 1.02E-02 5.92E+02 4.74E+03 2.80E+02 1.60E+03 3.81E+02

6.9 5.60E-01 3.86E+02 1.45E+02 1.02E-02 5.52E+02 3.99E+03 2.42E+02 1.47E+03 3.38E+02

7.0 5.47E-01 3.83E+02 1.41E+02 1.02E-02 5.21E+02 3.33E+03 2.13E+02 1.34E+03 3.00E+02

7.1 5.38E-01 3.79E+02 1.38E+02 1.02E-02 4.96E+02 2.76E+03 1.88E+02 1.21E+03 2.67E+02

7.2 5.32E-01 3.75E+02 1.33E+02 1.01E-02 4.76E+02 2.28E+03 1.69E+02 1.07E+03 2.39E+02

7.3 5.25E-01 3.69E+02 1.28E+02 1.01E-02 4.61E+02 1.87E+03 1.53E+02 9.43E+02 2.15E+02

7.4 5.19E-01 3.62E+02 1.21E+02 1.01E-02 4.47E+02 1.53E+03 1.41E+02 8.19E+02 1.95E+02

7.5 5.16E-01 3.54E+02 1.14E+02 1.01E-02 4.37E+02 1.25E+03 1.31E+02 7.03E+02 1.78E+02

7.6 5.13E-01 3.44E+02 1.07E+02 1.01E-02 4.29E+02 1.02E+03 1.23E+02 5.99E+02 1.64E+02

7.7 5.09E-01 3.33E+02 9.84E+01 1.00E-02 4.23E+02 8.31E+02 1.17E+02 5.07E+02 1.53E+02

7.8 5.06E-01 3.19E+02 8.97E+01 1.00E-02 4.18E+02 6.79E+02 1.13E+02 4.26E+02 1.44E+02

7.9 5.06E-01 3.04E+02 8.07E+01 1.00E-02 4.14E+02 5.56E+02 1.08E+02 3.57E+02 1.37E+02

8.0 5.06E-01 2.86E+02 7.17E+01 1.00E-02 4.10E+02 4.58E+02 1.05E+02 2.98E+02 1.31E+02

C-5



Table C-3.  Physical State of Organic SSL Chemicals

Compounds liquid at soil temperatures Compounds solid at soil temperatures

CAS No. Chemical
Melting

Point (˚C) CAS No. Chemical
Melting

Point (˚C)
67-64-1 Acetone -94.8 83-32-9 Acenaphthene 93.4
71-43-2 Benzene 5.5 309-00-2 Aldrin 104

117-81-7 Bis(2-ethylhexyl)phthalate -55 120-12-7 Anthracene 215
111-44-4 Bis(2-chloroethyl)ether -51.9 56-55-3 Benz(a)anthracene 84
75-27-4 Bromodichloromethane -57 50-32-8 Benzo(a)pyrene 176.5
75-25-2 Bromoform 8 205-99-2 Benzo(b)fluoranthene 168
71-36-3 Butanol -89.8 207-08-9 Benzo(k)fluoranthene 217
85-68-7 Butyl benzyl phthalate -35 65-85-0 Benzoic acid 122.4
75-15-0 Carbon disulfide -115 86-74-8 Carbazole 246.2
56-23-5 Carbon tetrachloride -23 57-74-9 Chlordane 106

108-90-7 Chlorobenzene -45.2 106-47-8 p-Chloroaniline 72.5
124-48-1 Chlorodibromomethane -20 218-01-9 Chrysene 258.2
67-66-3 Chloroform -63.6 72-54-8 DDD 109.5
95-57-8 2-Chlorophenol 9.8 72-55-9 DDE 89
84-74-2 Di-n-butyl phthalate -35 50-29-3 DDT 108.5
95-50-1 1,2-Dichlorobenzene -16.7 53-70-3 Dibenzo(a,h)anthracene 269.5
75-34-3 1,1-Dichloroethane -96.9 106-46-7 1,4-Dichlorobenzene 52.7

107-06-2 1,2-Dichloroethane -35.5 91-94-1 3,3-Dichlorobenzidine 132.5
75-35-4 1,1-Dichloroethylene -122.5 120-83-2 2,4-Dichlorophenol 45

156-59-2 cis-1,2-Dichloroethylene -80 60-57-1 Dieldrin 175.5
156-60-5 trans -1,2-Dichloroethylene -49.8 105-67-9 2,4-Dimethylphenol 24.5
78-87-5 1,2-Dichloropropane -70 51-28-5 2,4-Dinitrophenol 115-116

542-75-6 1,3-Dichloropropene NA 121-14-2 2,4-Dinitrotoluene 71
84-66-2 Diethylphthalate -40.5 606-20-2 2,6-Dinitrotoluene 66

117-84-0 Di-n-octyl phthalate -30 72-20-8 Endrin 200
100-41-4 Ethylbenzene -94.9 206-44-0 Fluoranthene 107.8
87-68-3 Hexachloro-1,3-butadiene -21 86-73-7 Fluorene 114.8
77-47-4 Hexachlorocyclopentadiene -9 76-44-8 Heptachlor 95.5
78-59-1 Isophorone -8.1 1024-57-3 Heptachlor epoxide 160
74-83-9 Methyl bromide -93.7 118-74-1 Hexachlorobenzene 231.8
75-09-2 Methylene chloride -95.1 319-84-6 α-HCH (α-BHC) 160

98-95-3 Nitrobenzene 5.7 319-85-7 ß-HCH (ß-BHC) 315
100-42-5 Styrene -31 58-89-9 γ-HCH (Lindane) 112.5

79-34-5 1,1,2,2-Tetrachloroethane -43.8 67-72-1 Hexachloroethane 187
127-18-4 Tetrachloroethylene -22.3 193-39-5 Indeno(1,2,3-cd)pyrene 161.5
108-88-3 Toluene -94.9 72-43-5 Methoxychlor 87
120-82-1 1,2,4-Trichlorobenzene 17 95-48-7 2-Methylphenol 29.8
71-55-6 1,1,1-Trichloroethane -30.4 621-64-7 N-Nitrosodi-n-propylamine NA
79-00-5 1,1,2-Trichloroethane -36.6 86-30-6 N-Nitrosodiphenylamine 66.5
79-01-6 Trichloroethylene -84.7 91-20-3 Naphthalene 80.2

108-05-4 Vinyl acetate -93.2 87-86-5 Pentachlorophenol 174
75-01-4 Vinyl chloride -153.7 108-95-2 Phenol 40.9

108-38-3 m-Xylene -47.8 129-00-0 Pyrene 151.2
95-47-6 o-Xylene -25.2 8001-35-2 Toxaphene 65-90

106-42-3 p-Xylene 13.2 95-95-4 2,4,5-Trichlorophenol 69
88-06-2 2,4,6-Trichlorophenol 69

115-29-7 Endosullfan 106

NA = Not available.
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Attachment D

Regulatory and Human Health Benchmarks 
Used for SSL Development



Attachment D
Regulatory and Human Health Benchmarks for SSL Development

This attachment provides regulatory and human health benchmarks necessary to calculate SSLs for 
110 chemicals commonly found at National Priority List (NPL) sites. The sources of these values 
(shown in the following table) are regularly updated by EPA. Prior to calculating SSLs at a site, 
check all relevant chemical-specific values in this attachment against the most 
recent version of their sources to ensure that they are up-to-date.



Attachment D.  Regulatory and Human Health Benchmarks Used for SSL Development

Maximum 
Contaminant Level 

Goal
(mg/L)

Maximum 
Contaminant Level

(mg/L)

Water Health Based 
Limits
(mg/L)

Cancer Slope Factor
(mg/kg-d)-1

Unit Risk Factor
(µg/m3 )-1

Reference Dose
(mg/kg-d)

Reference 
Concentration 

(mg/m3 )

CAS
Number Chemical Name MCLG

(PMCLG) Ref. a MCL (PMCL) Ref. a HBL b Basis
Carc. 

Class c SFo Ref. a
Carc. 

Class c URF Ref. a RfD Ref. a RfC Ref. a

83-32-9 Acenaphthene 2E+00 RfD 6.0E-02 1
67-64-1 Acetone (2-Propanone) 4E+00 RfD D D 1.0E-01 1

309-00-2 Aldrin 5E-06 SFo B2 1.7E+01 1 B2 4.9E-03 1 3.0E-05 1
120-12-7 Anthracene 1E+01 RfD D D 3.0E-01 1

7440-36-0 Antimony 6.0E-03 3 6.0E-03 3 4.0E-04 1
7440-38-2 Arsenic 5.0E-02 3 A 1.5E+00 1 A 4.3E-03 1 3.0E-04 1

7440-39-3 Barium 2.0E+00 3 2.0E+00 3 7.0E-02 1 5.0E-04 2

56-55-3 Benz(a )anthracene 1E-04 SFo B2 7.3E-01 4 B2

71-43-2 Benzene 5.0E-03 3 A 2.9E-02 1 A 8.3E-06 1

205-99-2 Benzo(b )fluoranthene 1E-04 SFo B2 7.3E-01 4 B2

207-08-9 Benzo(k )fluoranthene 1E-03 SFo B2 7.3E-02 4 B2

65-85-0 Benzoic acid 1E+02 RfD 4.0E+00 1

50-32-8 Benzo(a )pyrene 2.0E-04 3 B2 7.3E+00 1 B2

7440-41-7 Beryllium 4.0E-03 3 4.0E-03 3 B2 4.3E+00 1 B2 2.4E-03 1 5.0E-03 1

111-44-4 Bis(2-chloroethyl)ether 8E-05 SFo B2 1.1E+00 1 B2 3.3E-04 1

117-81-7 Bis(2-ethylhexyl)phthalate 6.0E-03 3 B2 1.4E-02 1 B2 2.0E-02 1

75-27-4 Bromodichloromethane 1.0E-01 * 3   B2 6.2E-02 1 B2 2.0E-02 1

75-25-2 Bromoform (tribromomethane) 1.0E-01 * 3   B2 7.9E-03 1 B2 1.1E-06 1 2.0E-02 1

71-36-3 Butanol 4E+00 RfD D D 1.0E-01 1

85-68-7 Butyl benzyl phthalate 7E+00 RfD C C 2.0E-01 1

7440-43-9 Cadmium 5.0E-03 3 5.0E-03 3 B1 1.8E-03 1 1.0E-03** 1

86-74-8 Carbazole 4E-03 SFo B2 2.0E-02 2

75-15-0 Carbon disulfide 4E+00 RfD 1.0E-01 1 7.0E-01 1

56-23-5 Carbon tetrachloride 5.0E-03 3 B2 1.3E-01 1 B2 1.5E-05 1 7.0E-04 1

57-74-9 Chlordane 2.0E-03 3 B2 1.3E+00 1 B2 3.7E-04 1 6.0E-05 1

106-47-8 p -Chloroaniline 1E-01 RfD 4.0E-03 1

108-90-7 Chlorobenzene 1.0E-01 3 1.0E-01 3 D D 2.0E-02 1 2.0E-02 2

124-48-1 Chlorodibromomethane 6.0E-02 3 1.0E-01 * 3   C 8.4E-02 1 C 2.0E-02 1

67-66-3 Chloroform 1.0E-01 * 3   B2 6.1E-03 1 B2 2.3E-05 1 1.0E-02 1

95-57-8 2-Chlorophenol 2E-01 RfD 5.0E-03 1

* Proposed MCL = 0.08 mg/L, Drinking Water Regulations and Health Advisories , U.S. EPA (1995).

** Cadmium RfD is based on dietary exposure.



Attachment D (continued)

Maximum 
Contaminant Level 

Goal
(mg/L)

Maximum 
Contaminant Level

(mg/L)

Water Health Based 
Limits
(mg/L)

Cancer Slope Factor
(mg/kg-d)-1

Unit Risk Factor
(µg/m3 )-1

Reference Dose
(mg/kg-d)

Reference 
Concentration 

(mg/m3 )

CAS
Number Chemical Name MCLG

(PMCLG) Ref. a MCL (PMCL) Ref. a HBL b Basis
Carc. 

Class c SFo Ref. a
Carc. 

Class c URF Ref. a RfD Ref. a RfC Ref. a

7440-47-3 Chromium 1.0E-01 3 1.0E-01 3 A A 1.2E-02 1 5.0E-03 1

16065-83-1 Chromium (III) 4E+01 RfD 1.0E+00 1

18540-29-9 Chromium (VI) 1.0E-01 3 * A A 1.2E-02 1 5.0E-03 1

218-01-9 Chrysene 1E-02 SFo B2 7.3E-03 4    

57-12-5 Cyanide (amenable) (2.0E-01) 3 (2.0E-01) 3 D D 2.0E-02 1

72-54-8 DDD 4E-04 SFo B2 2.4E-01 1 B2

72-55-9 DDE 3E-04 SFo B2 3.4E-01 1 B2

50-29-3 DDT 3E-04 SFo B2 3.4E-01 1 B2 9.7E-05 1 5.0E-04 1

53-70-3 Dibenz(a,h )anthracene 1E-05 SFo B2 7.3E+00 4 B2

84-74-2 Di-n -butyl phthalate 4E+00 RfD D D 1.0E-01 1

95-50-1 1,2-Dichlorobenzene 6.0E-01 3 6.0E-01 3 D D 9.0E-02 1 2.0E-01 2

106-46-7 1,4-Dichlorobenzene 7.5E-02 3 7.5E-02 3 B2 2.4E-02 2 B2 8.0E-01 1

91-94-1 3,3-Dichlorobenzidine 2E-04 SFo B2 4.5E-01 1 B2

75-34-3 1,1-Dichloroethane 4E+00 RfD C   C 1.0E-01 7 5.0E-01 2

107-06-2 1,2-Dichloroethane 5.0E-03 3  B2 9.1E-02 1 B2 2.6E-05 1

75-35-4 1,1-Dichloroethylene 7.0E-03 3 7.0E-03 3 C 6.0E-01 1 C 5.0E-05 1 9.0E-03 1

156-59-2 cis -1,2-Dichloroethylene 7.0E-02 3 7.0E-02 3 D D 1.0E-02 2
156-60-5 trans -1,2-Dichloroethylene 1.0E-01 3 1.0E-01 3 2.0E-02 1
120-83-2 2,4-Dichlorophenol 1E-01 RfD 3.0E-03 1

78-87-5 1,2-Dichloropropane 5.0E-03 3 B2 6.8E-02 2 B2 4.0E-03 1

542-75-6 1,3-Dichloropropene 5E-04 SFo B2 1.8E-01 2 B2 3.7E-05 2 3.0E-04 1 2.0E-02 1

60-57-1 Dieldrin 5E-06 SFo B2 1.6E+01 1 B2 4.6E-03 1 5.0E-05 1

84-66-2 Diethylphthalate 3E+01 RfD D D 8.0E-01 1

105-67-9 2,4-Dimethylphenol 7E-01 RfD 2.0E-02 1

51-28-5 2,4-Dinitrophenol 4E-02 RfD 2.0E-03 1

121-14-2 2,4-Dinitrotoluene** 1E-04 SFo B2 6.8E-01 1 2.0E-03 1

606-20-2 2,6-Dinitrotoluene** 1E-04 SFo B2 6.8E-01 1 1.0E-03 2

117-84-0 Di-n -octyl phthalate 7E-01 RfD 2.0E-02 2

115-29-7 Endosulfan 2E-01 RfD 6.0E-03 2

72-20-8 Endrin 2.0E-03 3 2.0E-03 3 D D 3.0E-04 1

* MCL for total chromium is based on Cr (VI) toxicity.

** Cancer Slope Factor is for 2,4-, 2,6-Dinitrotoluene mixture.



Attachment D (continued)

Maximum 
Contaminant Level 

Goal
(mg/L)

Maximum 
Contaminant Level

(mg/L)

Water Health Based 
Limits
(mg/L)

Cancer Slope Factor
(mg/kg-d)-1

Unit Risk Factor
(µg/m3 )-1

Reference Dose
(mg/kg-d)

Reference 
Concentration 

(mg/m3 )

CAS
Number Chemical Name MCLG

(PMCLG) Ref. a MCL (PMCL) Ref. a HBL b Basis
Carc. 

Class c SFo Ref. a
Carc. 

Class c URF Ref. a RfD Ref. a RfC Ref. a

100-41-4 Ethylbenzene 7.0E-01 3 7.0E-01 3 D D 1.0E-01 1 1.0E+00 1

206-44-0 Fluoranthene 1E+00 RfD D D 4.0E-02 1

86-73-7 Fluorene 1E+00 RfD D 4.0E-02 1

76-44-8 Heptachlor 4.0E-04 3 B2 4.5E+00 1 B2 1.3E-03 1 5.0E-04 1

1024-57-3 Heptachlor epoxide 2.0E-04 3 B2 9.1E+00 1 B2 2.6E-03 1 1.3E-05 1

118-74-1 Hexachlorobenzene 1.0E-03 3 B2 1.6E+00 1 B2 4.6E-04 1 8.0E-04 1

87-68-3 Hexachloro-1,3-butadiene 1.0E-03 3 1E-03 SFo C 7.8E-02 1 C 2.2E-05 1 2.0E-04 2
319-84-6 α-HCH (α-BHC) 1E-05 SFo B2 6.3E+00 1 B2 1.8E-03 1
319-85-7 β-HCH (β-BHC) 5E-05 SFo C 1.8E+00 1 C 5.3E-04 1

58-89-9 γ-HCH (Lindane) 2.0E-04 3 2.0E-04 3 B2 1.3E+00 2 C 3.0E-04 1

77-47-4 Hexachlorocyclopentadiene 5.0E-02 3 5.0E-02 3 D D 7.0E-03 1 7.0E-05 2

67-72-1 Hexachloroethane 6E-03 SFo C 1.4E-02 1 C 4.0E-06 1 1.0E-03 1

193-39-5 Indeno(1,2,3-cd )pyrene 1E-04 SFo B2 7.3E-01 4 B2

78-59-1 Isophorone 9E-02 SFo C 9.5E-04 1 C 2.0E-01 1

7439-97-6 Mercury 2.0E-03 3 2.0E-03 3 D D 3.0E-04 2 3.0E-04 2

72-43-5 Methoxychlor 4.0E-02 3 4.0E-02 3 D D 5.0E-03 1

74-83-9 Methyl bromide 5E-02 RfD D D 1.4E-03 1 5.0E-03 1

75-09-2 Methylene chloride 5.0E-03 3 B2 7.5E-03 1 B2 4.7E-07 1 6.0E-02 1 3.0E+00 2

95-48-7 2-Methylphenol (o -cresol) 2E+00 RfD C C 5.0E-02 1

91-20-3 Naphthalene 1E+00 RfD D D 4.0E-02 6

7440-02-0 Nickel 1E-01 HA * A A 2.4E-04 1 2.0E-02 1

98-95-3 Nitrobenzene 2E-02 RfD D D 5.0E-04 1 2.0E-03 2

86-30-6 N -Nitrosodiphenylamine 2E-02 SFo B2 4.9E-03 1 B2

621-64-7 N -Nitrosodi-n -propylamine 1E-05 SFo B2 7.0E+00 1 B2
87-86-5 Pentachlorophenol 1.0E-03 3 B2 1.2E-01 1 B2 3.0E-02 1

108-95-2 Phenol 2E+01 RfD D D 6.0E-01 1
129-00-0 Pyrene 1E+00 RfD D D 3.0E-02 1

7782-49-2 Selenium 5.0E-02 3 5.0E-02 3 D D 5.0E-03 1
7440-22-4 Silver 2E-01 RfD D D 5.0E-03 1
100-42-5 Styrene 1.0E-01 3 1.0E-01 3 2.0E-01 1 1.0E+00 1
79-34-5 1,1,2,2-Tetrachloroethane 4E-04 SFo C 2.0E-01 1 C 5.8E-05 1

* Health advisory for nickel (MCL is currently remanded); EPA Office of Science and Technology, 7/10/95.



Attachment D (continued)

Maximum 
Contaminant Level 

Goal
(mg/L)

Maximum 
Contaminant Level

(mg/L)

Water Health Based 
Limits
(mg/L)

Cancer Slope Factor
(mg/kg-d)-1

Unit Risk Factor
(µg/m3 )-1

Reference Dose
(mg/kg-d)

Reference 
Concentration 

(mg/m3 )

CAS
Number Chemical Name MCLG

(PMCLG) Ref. a MCL (PMCL) Ref. a HBL b Basis
Carc. 

Class c SFo Ref. a
Carc. 

Class c URF Ref. a RfD Ref. a RfC Ref. a

127-18-4 Tetrachloroethylene 5.0E-03 3 5.2E-02 5 5.8E-07 5 1.0E-02 1
7440-28-0 Thallium 5.0E-04 3 2.0E-03 3
108-88-3 Toluene 1.0E+00 3 1.0E+00 3 D D 2.0E-01 1 4.0E-01 1

8001-35-2 Toxaphene 3.0E-03 3 B2 1.1E+00 1 B2 3.2E-04 1
120-82-1 1,2,4-Trichlorobenzene 7.0E-02 3 7.0E-02 3 D D 1.0E-02 1 2.0E-01 2

71-55-6 1,1,1-Trichloroethane 2.0E-01 3 2.0E-01 3 D D  1.0E+00 5

79-00-5 1,1,2-Trichloroethane 3.0E-03 3 5.0E-03 3 C 5.7E-02 1 C 1.6E-05 1 4.0E-03 1
79-01-6 Trichloroethylene zero 3 5.0E-03 3 1.1E-02 5 1.7E-06 5
95-95-4 2,4,5-Trichlorophenol 4E+00 RfD 1.0E-01 1

88-06-2 2,4,6-Trichlorophenol 8E-03 SFo B2 1.1E-02 1 B2 3.1E-06 1
7440-62-2 Vanadium 3E-01 RfD 7.0E-03 2
108-05-4 Vinyl acetate 4E+01 RfD 1.0E+00 1 2.0E-01 1
75-01-4 Vinyl chloride (chloroethene) 2.0E-03 3 A 1.9E+00 2 A 8.4E-05 2

108-38-3 m -Xylene 1.0E+01 3 * 1.0E+01 3 * D D 2.0E+00 2

95-47-6 o -Xylene 1.0E+01 3 * 1.0E+01 3 * D D 2.0E+00 2

106-42-3 p -Xylene 1.0E+01 3 * 1.0E+01 3 * D D 2.0E+00 1 **

7440-66-6 Zinc 1E+01 RfD D D 3.0E-01 1

* MCL for total xylenes [1330-20-7] is 10 mg/L.

** RfD for total xylenes is 2 mg/kg-day.

a References: 1 = IRIS, U.S. EPA (1995) c Categorization of overall weight of evidence for human carcinogenicity:

2 = HEAST, U.S. EPA (1995) Group A:  human carcinogen

3 = U.S. EPA (1995) Group B:  probable human carcinogen

4 = OHEA, U.S. EPA (1993) B1:  limited evidence from epidemiologic studies

5 = Interim toxicity criteria provided by Superfund B2:  "sufficient" evidence from animal studies and "inadequate" evidence or

      Health Risk Techincal Support Center, "no data" from epidemiologic studies

      Environmental Criteria Assessment Office Group C:  possible human carcinogen

      (ECAO), Cincinnati, OH (1994) Group D:  not classifiable as to health carcinogenicity

6 = ECAO, U.S. EPA (1994i) Group E:  evidence of noncarcinogenicity for humans

7 = ECAO, U.S. EPA (1994h)
b Health Based Limits calculated for 30-year exposure duration, 10-6 risk or hazard quotient = 1.
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DISCLAIMER

Notice: The Soil Screening Guidance is based on policies set out in the Preamble to the Final Rule of the National
Oil and Hazardous Substances Pollution Contingency Plan (NCP), which was published on March 8, 1990 (55
Federal Register 8666).

This guidance document sets forth recommended approaches based on EPA’s best thinking to date with respect to
soil screening.  Alternative approaches for screening may be found to be more appropriate at specific sites (e.g.,
where site circumstances do not match the underlying assumptions, conditions, and models of the guidance).  The
decision whether to use an alternative approach and a description of any such approach should be placed in the
Administrative Record for the site.

The policies set out in both the Soil Screening Guidance: User’s Guide and the supporting Soil Screening
Guidance: Technical Background Document are intended solely as guidance to the U.S. Environmental Protection
Agency (EPA) personnel; they are not final EPA actions and do not constitute rulemaking. These policies are not
intended, nor can they be relied upon, to create any rights enforceable by any party in litigation with the United
States government. EPA officials may decide to follow the guidance provided in this document, or to act at variance
with the guidance, based on an analysis of specific site circumstances. EPA also reserves the right to change the
guidance at any time without public notice.
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PREFACE

This document provides the technical background for the development of methodologies described in the Soil
Screening Guidance: User's Guide  (EPA/540/R-96/018), along with additional information useful for soil screening.
Together, these documents define the framework and methodology for developing Soil Screening Levels (SSLs) for
chemicals commonly found at Superfund sites. This document is an updated version of the background document
developed in support of the December 30, 1994, draft Soil Screening Guidance. The methodologies described in this
document and the guidance have been revised in response to public comment and extensive peer review. The
revisions, along with other technical analyses conducted to address the comments, are described herein.

This background document is presented in five parts. Part 1 describes the soil screening process and its application
and implementation at Superfund sites. Part 2 describes the methodology used to develop SSLs, including the
assumptions and theories used. Part 3 provides information on more detailed models that may be used to develop
site-specific SSLs. Part 4 addresses sampling schemes for measuring soil contaminant levels during the soil
screening process. Part 5 provides technical background on the determination of chemical-specific properties for
calculating SSLs.
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Part 1:  INTRODUCTION

This document provides the technical background for the Soil Screening Guidance. The Soil Screening
Guidance is a tool that the U.S. Environmental Protection Agency (EPA) developed to help
standardize and accelerate the evaluation and cleanup of contaminated soils at sites on the National
Priorities List (NPL) with anticipated future residential land use scenarios.1 This guidance provides a
methodology for environmental science/engineering professionals to calculate risk-based, site-
specific, soil screening levels (SSLs), for contaminants in soil that may be used to identify areas
needing further investigation at NPL sites.

SSLs are not national cleanup standards.  SSLs alone do not trigger the need for response
actions or define "unacceptable" levels of contaminants in soil. "Screening," for the purposes of this
guidance, refers to the process of identifying and defining areas, contaminants, and conditions at a
particular site that do not require further Federal attention. Generally, at sites where contaminant
concentrations fall below SSLs, no further action or study is warranted under the Comprehensive
Environmental Response, Compensation, and Liability Act (CERCLA). (Some States have developed
screening numbers or methodologies that may be more stringent than SSLs; therefore further study
may be warranted under State programs.) Where contaminant concentrations equal or exceed the
SSLs, further study or investigation, but not necessarily cleanup, is warranted.

The Soil Screening Guidance provides a framework for screening contaminated soils that
encompasses both simple and more detailed approaches for calculating site-specific SSLs, and generic
SSLs for use where site-specific data are limited.  The Soil Screening Guidance: User's Guide (U.S.
EPA, 1996) focuses on the application of the simple site-specific approach by providing a step-by-
step methodology to calculate site-specific SSLs and plan the sampling necessary to apply them.
This Technical Background Document describes the development and technical basis of the
methodology presented in the User’s Guide.  It includes detailed modeling approaches for developing
screening levels that can take into account more complex site conditions than the simple site-
specific methodology emphasized in the User's Guide.  It also provides generic SSLs for the most
common contaminants found at NPL sites. 

1 .1 Background

The Soil Screening Guidance is the result of technical analyses and coordination with numerous
stakeholders. The effort began in 1991 when the EPA Administrator charged the Office of Solid
Waste and Emergency Response (OSWER) with conducting a 30-day study to outline options for
accelerating the rate of cleanups at NPL sites. One of the specific proposals of the study was for
OSWER to "examine the means to develop standards or guidelines for contaminated soils." Over the
past 4 years, several drafts of the guidance and the accompanying technical background document
have had widespread reviews both within and outside EPA. In the Spring of 1995, final drafts were
released for public comment and external scientific peer review. Many reviewers' comments
contributed significantly to the development of this flexible tool that uses site-specific data in a
methodology that can be applied consistently across the nation.

1. Note that the Superfund program defines “soil” as having a particle size under 2 millimeters, while the RCRA program
allows for particles under 9 millimeters in size.
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1 .2 Purpose of SSLs

In identifying and managing risks at sites, EPA considers a spectrum of contaminant concentrations.
The level of concern associated with those concentrations depends on the likelihood of exposure to
soil contamination at levels of potential concern to human health or to ecological receptors.
Figure 1 illustrates the spectrum of soil contamination encountered at Superfund sites and the
conceptual range of risk management. At one end are levels of contamination that clearly warrant a
response action; at the other end are levels that are below regulatory concern. Appropriate cleanup
goals for a particular site may fall anywhere within this range depending on site-specific conditions.
Screening levels identify the lower bound of the spectrum -- levels below which there is no concern
under CERCLA, provided conditions associated with the SSLs are met. 

No further study
warranted under

CERCLA

Site-specific
cleanup 

goal/level

Response 
action clearly 

warranted

"Zero"
concentration

Screening
level

Response
level

Very high
concentration

Figure 1. Conceptual Risk Management Spectrum for
Contaminated Soil

Although the application of SSLs during site investigations is not mandatory at sites being addressed
by CERCLA or RCRA, EPA recommends the use of SSLs as a tool to facilitate prompt identification
of contaminants and exposure areas of concern. EPA developed the Soil Screening Guidance to be
consistent with and to enhance the current Superfund investigation process and anticipates its
primary use during the early stages of a remedial investigation (RI) at NPL sites.  It does not replace
the Remedial Investigation/Feasibility Study (RI/FS) or risk assessment, but use of screening levels can
focus the RI and risk assessment on aspects of the site that are more likely to be a concern under
CERCLA.  By screening out areas of sites, potential chemicals of concern, or exposure pathways
from further investigation, site managers and technical experts can limit the scope of the remedial
investigation or risk assessment.  SSLs can save resources by helping to determine which areas do not
require additional Federal attention early in the process. Furthermore, data gathered during the soil
screening process can be used in later Superfund phases, such as the baseline risk assessment,
feasibility study, treatability study, and remedial design. This guidance may also be appropriate for use
by the removal program when demarcation of soils above residential risk-based numbers coincides
with the purpose and scope of the removal action. EPA created the Soil Screening Guidance to be
consistent with and to enhance current Superfund processes.

The process presented in this guidance to develop and apply simple, site-specific soil screening levels
is likely to be most useful where it is difficult to determine whether areas of soil are contaminated to
an extent that warrants further investigation or response (e.g., whether areas of soil at an NPL site
require further investigation under CERCLA through an RI/FS).  The screening levels have been
developed assuming future residential land use assumptions and related exposure scenarios.  Although
some of the models and methods presented in this guidance could be modified to address exposures

2



under other land uses, EPA has not yet standardized assumptions for those other uses. Using this
guidance for sites where residential land use assumptions do not apply could result in overly
conservative screening levels.  However, EPA recognizes that some parties responsible for sites with
non-residential land use might still benefit from using SSLs as a tool to conduct conservative initial
screening.

EPA created the Soil Screening Guidance: User’s Guide  (U.S. EPA, 1996) to be easy to use: it
provides a simple step-by-step methodology for calculating SSLs that are specific to the user’s site.
Applying site-specific screening levels involves developing a conceptual site model (CSM), collecting
a few easily obtained site-specific soil parameters (such as the dry bulk density and percent soil
moisture), and sampling soil to measure contaminant levels in surface and subsurface soils. Often,
much of the information needed to develop the CSM can be derived from previous site investigations
(e.g., the preliminary assessment/site inspection [PA/SI]) and, if properly planned, SSL sampling can
be accomplished in one mobilization. 

SSLs can be used as Preliminary Remediation Goals (PRGs) provided appropriate conditions are met
(i.e., conditions found at a specific site are similar to conditions assumed in developing the SSLs).
The concept of calculating risk-based soil levels for use as PRGs (or “draft” cleanup levels) was
introduced in the Risk Assessment Guidance for Superfund  (RAGS), Volume I, Human Health
Evaluation Manual (HHEM), Part B  (U.S. EPA, 1991b). PRGs are risk-based values that provide a
reference point for establishing site-specific cleanup levels. The models, equations, and assumptions
presented in the Soil Screening Guidance and described herein to address inhalation exposures
supersede those described in RAGS HHEM, Part B, for residential soils. In addition, this guidance
presents methodologies to address the leaching of contaminants through soil to an
underlying potable aquifer. This pathway should be addressed in the development of
PRGs.

EPA emphasizes that SSLs are not cleanup standards. SSLs should not be used as site-specific cleanup
levels unless a site-specific nine-criteria evaluation using SSLs as PRGs for soils indicates that a
selected remedy achieving the SSLs is protective, compliant with applicable or relevant and
appropriate requirements (ARARs), and appropriately balances the other criteria, including cost.
PRGs may then be converted into final cleanup levels based on the nine-criteria analysis described in
the National Contingency Plan (NCP; Section 300.430 (3)(2)(A)). The directive entitled Role of the
Baseline Risk Assessment in Superfund Remedy Selection Decisions (U.S. EPA, 1991c) discusses the
modification of PRGs to generate cleanup levels.

The generic SSLs provided in Appendix A are calculated from the same equations used in the simple
site-specific methodology, but are based on a number of default assumptions chosen to be protective
of human health for most site conditions.  Generic SSLs can be used in place of site-specific screening
levels; however, they are expected to be generally more conservative than site-specific levels.  The
site manager should weigh the cost of collecting the data necessary to develop site-specific SSLs with
the potential for deriving a higher SSL that provides an appropriate level of protection. 

1 .3 Scope of Soil Screening Guidance

The Soil Screening Guidance incorporates readily obtainable site data into simple, standardized
equations to derive site-specific screening levels for selected contaminants and exposure pathways.
Key attributes of the Soil Screening Guidance are given in Highlight 1.
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Highlight 1: Key Attributes of the Soil Screening Guidance 

• Standardized equations are presented to address human exposure pathways in a residential
setting consistent with Superfund's concept of "Reasonable Maximum Exposure" (RME).

• Source size (area and depth) can be considered on a site-specific basis using mass-limit models.

• Parameters are identified for which site-specific information is needed to develop site-specific
SSLs.

• Default values are provided to calculate generic SSLs where site-specific information is not
available.

• SSLs are generally based on a 10-6 risk for carcinogens, or a hazard quotient of 1 for
noncarcinogens; SSLs for migration to ground water are based on (in order of preference): nonzero
maximum contaminant level goals (MCLGs), maximum contaminant levels (MCLs), or the
aforementioned risk-based targets.

1.3.1 Exposure Pathways. In a residential setting, potential pathways of exposure to
contaminants in soil are as follows (see Figure 2):

• Direct ingestion

• Inhalation of volatiles and fugitive dusts

• Ingestion of contaminated ground water caused by migration of chemicals through soil to an
underlying potable aquifer

• Dermal absorption

• Ingestion of homegrown produce that has been contaminated via plant uptake

• Migration of volatiles into Direct Ingestion
of Ground

Water and Soil

Air

Ground
Water

 Leaching

Also Addressed:
•  Plant Uptake
•  Dermal Absorption

 Inhalation

AA
AA
AA
AAAAAA
AAAAAA
AA
A
A
AAA
A
AA
AA
A
AAAAA
A

Blowing
Dust 
andVolatilization
Dust and 
Volatization

Figure 2. Exposure Pathways Addressed 
by SSLs. 

basements

The Soil Screening Guidance addresses each of
these pathways to the greatest extent practical.
The first three pathways -- direct ingestion,
inhalation of volatiles and fugitive dusts, and
ingestion of potable ground water, are the most
common routes of human exposure to
contaminants in the residential setting. These
pathways have generally accepted methods,
models, and assumptions that lend themselves to
a standardized approach. The additional
pathways of exposure to soil contaminants,
dermal absorption, plant uptake, and migration
of volatiles into basements, may also contribute
to the risk to human health from exposure to
specific contaminants in a residential setting.
This guidance addresses these pathways to a
limited extent based on available empirical data
(see Part 2 for further discussion). 
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The Soil Screening Guidance addresses the human exposure pathways listed previously
and will be appropriate for most residential settings. The presence of additional pathways
or unusual site conditions does not preclude the use of SSLs in areas of the site that are
currently residential or likely to be residential in the future. However, the risks
associated with these additional pathways or conditions (e.g., fish consumption, raising of
livestock, heavy truck traffic on unpaved roads) should be considered in the remedial
investigation/feasibility study (RI/FS) to determine whether SSLs are adequately
protective. 

An ecological assessment should also be performed as part of the RI/FS to evaluate poten-
tial risks to ecological receptors.

The Soil Screening Guidance should not be used for areas with radioactive contaminants.

1.3.2 Exposure Assumptions. SSLs are risk-based concentrations derived from equations
combining exposure assumptions with EPA toxicity data. The models and assumptions used to
calculate SSLs were developed to be consistent with Superfund's concept of "reasonable maximum
exposure" (RME) in the residential setting. The Superfund program's method to estimate the RME
for chronic exposures on a site-specific basis is to combine an average exposure point concentration
with reasonably conservative values for intake and duration in the exposure calculations (U.S. EPA,
1989b; U.S. EPA, 1991a). The default intake and duration assumptions presented in U.S. EPA
(1991a) were chosen to represent individuals living in a small town or other nontransient
community. (Exposure to members of a more transient community is assumed to be shorter and thus
associated with lower risk.) Exposure point concentrations are either measured at the site (e.g.,
ground water concentrations at a receptor well) or estimated using exposure models with site-specific
model inputs. An average concentration term is used in most assessments where the focus is on
estimating long-term, chronic exposures. Where the potential for acute toxicity is of concern,
exposure estimates based on maximum concentrations may be more appropriate.

The resulting site-specific estimate of RME is then compared with a chemical-specific toxicity
criterion such as a reference dose (RfD) or a reference concentration (RfC). EPA recommends using
criteria from the Integrated Risk Information System (IRIS) (U.S. EPA, 1995b) and Health Effects
Assessment Summary Tables (HEAST) (U.S. EPA, 1995d), although values from other sources may
be used in appropriate cases.

SSLs are concentrations of contaminants in soil that are designed to be protective of exposures in a
residential setting. A site-specific risk assessment is an evaluation of the risk posed by exposure to
site contaminants in various media. To calculate SSLs, the exposure equations and pathway models
are run in reverse to backcalculate an “acceptable level” of a contaminant in soil corresponding to a
specific level of risk.

1 . 3 . 3 Risk Level.  For the ingestion, dermal, and inhalation pathways, toxicity criteria are
used to define an acceptable level of contamination in soil, based on a one-in-a-million (10-6)
individual excess cancer risk for carcinogens and a hazard quotient (HQ) of 1 for non-carcinogens.
SSLs are backcalculated for migration to ground water pathways using ground water concentration
limits [nonzero maximum contaminant level goals (MCLGs), maximum contaminant levels (MCLs),
or health-based limits (HBLs) (10-6 cancer risk or a HQ of 1) where MCLs are not available].  

The potential for additive effects has not been "built in" to the SSLs through apportionment. For
carcinogens, EPA believes that setting a 10-6 risk level for individual chemicals and pathways will
generally lead to cumulative risks within the risk range (10-4 to 10-6) for the combinations of
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chemicals typically found at Superfund sites. For noncarcinogens, additive risks should be considered
only for those chemicals with the same toxic endpoint or mechanism of action (see Section 2.1).

1.3.4 SSL Model Assumptions. The models used to calculate inhalation and migration
to ground water SSLs were designed for use at an early stage of site investigation when site
information may be limited. Because of this constraint, they incorporate a number of simplifying
assumptions.

The models assume that the source is infinite. Although the assumption is highly conservative, a
finite source model cannot be applied unless there are accurate data regarding source size and volume.
EPA believes it to be unlikely that such data will be available from the limited subsurface sampling
that is done to apply SSLs. However, EPA also recognizes that infinite source models can violate
mass balance (i.e., can release more contaminants than are present) for certain contaminants and site
conditions (e.g., small sources). To address this problem, this guidance includes simple models that
provide a mass-based limit for the inhalation and migration to ground water SSLs (see Section 2.6). A
site-specific estimate of source depth and area are required to calculate SSLs using these
models. 
 
The infinite source assumption leads to several other simplifying assumptions. Fractionation of
contaminant mass between the inhalation and migration to ground water pathways cannot be
addressed with infinite source models. For the migration to ground water pathway, an infinite source
overrides adsorption in the unsaturated zone or in the aquifer. The models also assume that
contamination is evenly distributed throughout the source (i.e., homogeneous) and that no biological
or chemical degradation occurs in the soil or in the aquifer. Again, models capable of addressing
heterogeneities or degradation processes require collection of site-specific data that is well beyond the
scope of the Soil Screening Guidance.

Although the Soil Screening Guidance encourages the use of site-specific data to calculate SSLs,
conservative default parameters are provided for use where site-specific data are not available. These
defaults are described in Part 2 of this document. Appendix A provides an example set of "generic"
SSLs for 110 chemicals that are calculated using these defaults. Because they are designed to be
protective of most site conditions across the nation, they are conservative. 

A default 0.5 acre source area is used to calculate the generic SSLs. A 30 acre source size was used in
the December 1994 guidance. EPA received an overwhelming number of comments that suggest that
most contaminated soil sources addressed under the Superfund program are 0.5 acres or smaller.
Because of the infinite source assumption, generic SSLs based on a 0.5 acre source size can be
protective of larger sources as well (see Appendix A). However, this hypothesis should be examined
on a case-by-case basis before applying the generic SSLs to sources larger than 0.5 acre.

1 .4 Organization of the Document

Part 2 of this document describes the development of the simple equations used to calculate SSLs. It
describes and supports the assumptions behind these equations and presents the results of analyses
conducted to develop the SSL methodology.  Some of the more sensitive parameters are identified
for which site-specific data are likely to have a significant impact. Default values are provided along
with their sources and limitations.

Part 3 presents information on other, more complex models that can be used to calculate inhalation
and migration to ground water SSLs when more extensive site data are available or can be obtained.
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Some of these models can consider a finite source and fractionation between exposure pathways.
They also can model more complex site conditions than the simple SSL equations, including
conditions that can lead to higher, yet still protective, SSLs (e.g., thick unsaturated zones, biological
and chemical degradation, layered soils). 

Part 4 provides the technical background for the development of the soil sampling design
methodology for SSL application. It addresses methods for surface soil, including a test based on a
maximum soil composite sample and the Chen method, which allows decision errors to be controlled.
Part 4 also provides simulation results that measure the performance of these methods and sample
size tables for different contaminant distributions and compositing schemes. Step-by-step guidance is
provided for developing sample designs using each statistical procedure.

Part 5 describes the selection and development of the chemical properties used to calculate SSLs.
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Part 2: DEVELOPMENT OF PATHWAY-SPECIFIC 
SOIL SCREENING LEVELS

This part of the Technical Background Document describes the methods used to calculate SSLs for
residential exposure pathways, along with their technical basis and limitations associated with their
use. Simple, standardized equations have been developed for three common exposure pathways at
Superfund sites:

• Ingestion of soil (Section 2.2)

• Inhalation of volatiles and fugitive dust (Section 2.4)

• Ingestion of contaminated ground water caused by migration of contaminants through
soil to an underlying potable aquifer (Section 2.5).

The equations were developed under the following constraints:

• They should be consistent with current Superfund risk assessment methodologies and
guidance.

• To be appropriate for early-stage application, they should be simple and easy to
apply.

• They should allow the use of site-specific data where they are readily available or can
be easily obtained.

• The process of developing and applying SSLs should generate information that can be
used and built upon as a site evaluation progresses.

The equations for the inhalation and migration to ground water pathways include easily obtained site-
specific input parameters. Conservative default values have been developed for use where site-specific
data are not available. Generic SSLs, calculated for 110 chemicals using these default values, are
presented in Appendix A. The generic SSLs are conservative, since the default values are designed to
be protective at most sites across the country.

The inhalation and migration to ground water pathway equations assume an infinite source. As
pointed out by several commenters to the December 1994 draft Soil Screening Guidance (U.S. EPA,
1994h), SSLs developed using these models may violate mass-balance for certain contaminants and
site conditions (e.g., small sources). To address this concern, EPA has incorporated simple mass-limit
models for these pathways assuming that the entire volume of contamination either volatilizes or
leaches over the duration of exposure and that the level of contaminant at the receptor does not
exceed the health-based limit (Section 2.6). Because they require a site-specific estimate of
source depth, these models cannot be used to calculate generic SSLs. 

Dermal adsorption, consumption of garden vegetables grown in contaminated soil, and migration of
volatiles into basements also may contribute significantly to the risk to human health from exposure
to soil contaminants in a residential setting. These pathways have been incorporated into the Soil
Screening Guidance to the greatest extent practical.
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Although methods for quantifying dermal exposures are available, their use for calculating SSLs is
limited by the amount of data available on dermal absorption of specific chemicals (Section 2.3).
Screening equations have been developed to estimate human exposure from the uptake of soil
contaminants by garden plants (Section 2.7). As with dermal absorption, the number of chemicals for
which adequate empirical data on plant uptake are limited. An approach to address migration of
volatiles into basements is presented in Section 2.8, and limitations of the approach are discussed. 

Section 2.1 describes the human health basis of the Soil Screening Guidance and provides the human
toxicity and health benchmarks necessary to calculate SSLs. The selection and development of the
chemical properties required to calculate SSLs are described in Part 5 of this document.

2 .1 Human Health Basis

Table 1 lists the regulatory and human health benchmarks necessary to calculate SSLs for 110
chemicals including: 

• Ingestion SSLs: oral cancer slope factors (SFo) and noncancer reference doses (RfDs)

• Inhalation SSLs: inhalation unit risk factors (URFs) and reference concentrations
(RfCs)

• Migration to ground water SSLs: drinking water standards (MCLGs and MCLs) and
drinking water health-based levels (HBLs).

The human health benchmarks in Table 1 were obtained from IRIS (U.S. EPA, 1995b) or HEAST
(U.S. EPA, 1995d) unless otherwise indicated. MCLGs and MCLs were obtained from U.S. EPA
(1995a). Each of these references is updated regularly. Prior to calculating SSLs, the values in
Table 1 should be checked against the most recent version of these sources to ensure that
they are up-to-date.

2.1.1 Additive Risk. For soil ingestion and inhalation of volatiles and fugitive dusts, SSLs
correspond to a 10-6 risk level for carcinogens and a hazard quotient of 1 for noncarcinogens. For
carcinogens, EPA believes that setting a 10-6 risk level for individual chemicals and pathways
generally will lead to cumulative risks within the 10-4 to 10-6 range for the combinations of chemicals
typically found at Superfund sites.

Whereas the carcinogenic risks of multiple chemicals are simply added together, the issue of additive
risk is much more complex for noncarcinogens because of the theory that a threshold exists for
noncancer effects. This threshold level, below which adverse effects are not expected to occur, is the
basis for EPA's RfD and RfC. Since adverse effects are not expected to occur at the RfD or RfC and
the SSLs were derived by setting the potential exposure dose equal to the RfD or RfC (i.e., an HQ
equal to 1), it is difficult to address the risk of exposure to multiple chemicals at levels where the
individual chemicals alone would not be expected to cause any harmful effect. However, problems
may arise when multiple chemicals produce related toxic effects.

EPA believes, and the Science Advisory Board (SAB) agrees (U.S. EPA, 1993e), that HQs should be
added only for those chemicals with the same toxic endpoint and/or mechanism of action. 
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Table 1.  Regulatory and Human Health Benchmarks Used for SSL Development

Maximum 
Contaminant Level 

Goal
(mg/L)

Maximum 
Contaminant Level

(mg/L)

Water Health Based 
Limits
(mg/L)

Cancer Slope Factor
(mg/kg-d)-1

Unit Risk Factor
(µg/m3 )-1

Reference Dose
(mg/kg-d)

Reference 
Concentration 

(mg/m3 )

CAS
Number Chemical Name MCLG

(PMCLG) Ref. a MCL (PMCL) Ref. a HBL b Basis
Carc. 

Class c SFo Ref. a
Carc. 

Class c URF Ref. a RfD Ref. a RfC Ref. a

83-32-9 Acenaphthene 2E+00 RfD 6.0E-02 1
67-64-1 Acetone (2-Propanone) 4E+00 RfD D D 1.0E-01 1

309-00-2 Aldrin 5E-06 SFo B2 1.7E+01 1 B2 4.9E-03 1 3.0E-05 1
120-12-7 Anthracene 1E+01 RfD D D 3.0E-01 1

7440-36-0 Antimony 6.0E-03 3 6.0E-03 3 4.0E-04 1
7440-38-2 Arsenic 5.0E-02 3 A 1.5E+00 1 A 4.3E-03 1 3.0E-04 1

7440-39-3 Barium 2.0E+00 3 2.0E+00 3 7.0E-02 1 5.0E-04 2

56-55-3 Benz(a )anthracene 1E-04 SFo B2 7.3E-01 4 B2

71-43-2 Benzene 5.0E-03 3 A 2.9E-02 1 A 8.3E-06 1

205-99-2 Benzo(b )fluoranthene 1E-04 SFo B2 7.3E-01 4 B2

207-08-9 Benzo(k )fluoranthene 1E-03 SFo B2 7.3E-02 4 B2

65-85-0 Benzoic acid 1E+02 RfD 4.0E+00 1

50-32-8 Benzo(a )pyrene 2.0E-04 3 B2 7.3E+00 1 B2

7440-41-7 Beryllium 4.0E-03 3 4.0E-03 3 B2 4.3E+00 1 B2 2.4E-03 1 5.0E-03 1

111-44-4 Bis(2-chloroethyl)ether 8E-05 SFo B2 1.1E+00 1 B2 3.3E-04 1

117-81-7 Bis(2-ethylhexyl)phthalate 6.0E-03 3 B2 1.4E-02 1 B2 2.0E-02 1

75-27-4 Bromodichloromethane 1.0E-01 * 3   B2 6.2E-02 1 B2 2.0E-02 1

75-25-2 Bromoform (tribromomethane) 1.0E-01 * 3   B2 7.9E-03 1 B2 1.1E-06 1 2.0E-02 1

71-36-3 Butanol 4E+00 RfD D D 1.0E-01 1

85-68-7 Butyl benzyl phthalate 7E+00 RfD C C 2.0E-01 1

7440-43-9 Cadmium 5.0E-03 3 5.0E-03 3 B1 1.8E-03 1 1.0E-03** 1

86-74-8 Carbazole 4E-03 SFo B2 2.0E-02 2

75-15-0 Carbon disulfide 4E+00 RfD 1.0E-01 1 7.0E-01 1

56-23-5 Carbon tetrachloride 5.0E-03 3 B2 1.3E-01 1 B2 1.5E-05 1 7.0E-04 1

57-74-9 Chlordane 2.0E-03 3 B2 1.3E+00 1 B2 3.7E-04 1 6.0E-05 1

106-47-8 p -Chloroaniline 1E-01 RfD 4.0E-03 1

108-90-7 Chlorobenzene 1.0E-01 3 1.0E-01 3 D D 2.0E-02 1 2.0E-02 2

124-48-1 Chlorodibromomethane 6.0E-02 3 1.0E-01 * 3   C 8.4E-02 1 C 2.0E-02 1

67-66-3 Chloroform 1.0E-01 * 3   B2 6.1E-03 1 B2 2.3E-05 1 1.0E-02 1

95-57-8 2-Chlorophenol 2E-01 RfD 5.0E-03 1

* Proposed MCL = 0.08 mg/L, Drinking Water Regulations and Health Advisories , U.S. EPA (1995).

** Cadmium RfD is based on dietary exposure.
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Table 1 (continued)

Maximum 
Contaminant Level 

Goal
(mg/L)

Maximum 
Contaminant Level

(mg/L)

Water Health Based 
Limits
(mg/L)

Cancer Slope Factor
(mg/kg-d)-1

Unit Risk Factor
(µg/m3 )-1

Reference Dose
(mg/kg-d)

Reference 
Concentration 

(mg/m3 )

CAS
Number Chemical Name MCLG

(PMCLG) Ref. a MCL (PMCL) Ref. a HBL b Basis
Carc. 

Class c SFo Ref. a
Carc. 

Class c URF Ref. a RfD Ref. a RfC Ref. a

7440-47-3 Chromium 1.0E-01 3 1.0E-01 3 A A 1.2E-02 1 5.0E-03 1

16065-83-1 Chromium (III) 4E+01 RfD 1.0E+00 1

18540-29-9 Chromium (VI) 1.0E-01 3 * A A 1.2E-02 1 5.0E-03 1

218-01-9 Chrysene 1E-02 SFo B2 7.3E-03 4    

57-12-5 Cyanide (amenable) (2.0E-01) 3 (2.0E-01) 3 D D 2.0E-02 1

72-54-8 DDD 4E-04 SFo B2 2.4E-01 1 B2

72-55-9 DDE 3E-04 SFo B2 3.4E-01 1 B2

50-29-3 DDT 3E-04 SFo B2 3.4E-01 1 B2 9.7E-05 1 5.0E-04 1

53-70-3 Dibenz(a,h )anthracene 1E-05 SFo B2 7.3E+00 4 B2

84-74-2 Di-n -butyl phthalate 4E+00 RfD D D 1.0E-01 1

95-50-1 1,2-Dichlorobenzene 6.0E-01 3 6.0E-01 3 D D 9.0E-02 1 2.0E-01 2

106-46-7 1,4-Dichlorobenzene 7.5E-02 3 7.5E-02 3 B2 2.4E-02 2 B2 8.0E-01 1

91-94-1 3,3-Dichlorobenzidine 2E-04 SFo B2 4.5E-01 1 B2

75-34-3 1,1-Dichloroethane 4E+00 RfD C   C 1.0E-01 7 5.0E-01 2

107-06-2 1,2-Dichloroethane 5.0E-03 3  B2 9.1E-02 1 B2 2.6E-05 1

75-35-4 1,1-Dichloroethylene 7.0E-03 3 7.0E-03 3 C 6.0E-01 1 C 5.0E-05 1 9.0E-03 1

156-59-2 cis -1,2-Dichloroethylene 7.0E-02 3 7.0E-02 3 D D 1.0E-02 2
156-60-5 trans -1,2-Dichloroethylene 1.0E-01 3 1.0E-01 3 2.0E-02 1
120-83-2 2,4-Dichlorophenol 1E-01 RfD 3.0E-03 1

78-87-5 1,2-Dichloropropane 5.0E-03 3 B2 6.8E-02 2 B2 4.0E-03 1

542-75-6 1,3-Dichloropropene 5E-04 SFo B2 1.8E-01 2 B2 3.7E-05 2 3.0E-04 1 2.0E-02 1

60-57-1 Dieldrin 5E-06 SFo B2 1.6E+01 1 B2 4.6E-03 1 5.0E-05 1

84-66-2 Diethylphthalate 3E+01 RfD D D 8.0E-01 1

105-67-9 2,4-Dimethylphenol 7E-01 RfD 2.0E-02 1

51-28-5 2,4-Dinitrophenol 4E-02 RfD 2.0E-03 1

121-14-2 2,4-Dinitrotoluene** 1E-04 SFo B2 6.8E-01 1 2.0E-03 1

606-20-2 2,6-Dinitrotoluene** 1E-04 SFo B2 6.8E-01 1 1.0E-03 2

117-84-0 Di-n -octyl phthalate 7E-01 RfD 2.0E-02 2

115-29-7 Endosulfan 2E-01 RfD 6.0E-03 2

72-20-8 Endrin 2.0E-03 3 2.0E-03 3 D D 3.0E-04 1

* MCL for total chromium is based on Cr (VI) toxicity.

** Cancer Slope Factor is for 2,4-, 2,6-Dinitrotoluene mixture.
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Table 1 (continued)

Maximum 
Contaminant Level 

Goal
(mg/L)

Maximum 
Contaminant Level

(mg/L)

Water Health Based 
Limits
(mg/L)

Cancer Slope Factor
(mg/kg-d)-1

Unit Risk Factor
(µg/m3 )-1

Reference Dose
(mg/kg-d)

Reference 
Concentration 

(mg/m3 )

CAS
Number Chemical Name MCLG

(PMCLG) Ref. a MCL (PMCL) Ref. a HBL b Basis
Carc. 

Class c SFo Ref. a
Carc. 

Class c URF Ref. a RfD Ref. a RfC Ref. a

100-41-4 Ethylbenzene 7.0E-01 3 7.0E-01 3 D D 1.0E-01 1 1.0E+00 1

206-44-0 Fluoranthene 1E+00 RfD D D 4.0E-02 1

86-73-7 Fluorene 1E+00 RfD D 4.0E-02 1

76-44-8 Heptachlor 4.0E-04 3 B2 4.5E+00 1 B2 1.3E-03 1 5.0E-04 1

1024-57-3 Heptachlor epoxide 2.0E-04 3 B2 9.1E+00 1 B2 2.6E-03 1 1.3E-05 1

118-74-1 Hexachlorobenzene 1.0E-03 3 B2 1.6E+00 1 B2 4.6E-04 1 8.0E-04 1

87-68-3 Hexachloro-1,3-butadiene 1.0E-03 3 1E-03 SFo C 7.8E-02 1 C 2.2E-05 1 2.0E-04 2
319-84-6 α-HCH (α-BHC) 1E-05 SFo B2 6.3E+00 1 B2 1.8E-03 1
319-85-7 β-HCH (β-BHC) 5E-05 SFo C 1.8E+00 1 C 5.3E-04 1

58-89-9 γ-HCH (Lindane) 2.0E-04 3 2.0E-04 3 B2 1.3E+00 2 C 3.0E-04 1

77-47-4 Hexachlorocyclopentadiene 5.0E-02 3 5.0E-02 3 D D 7.0E-03 1 7.0E-05 2

67-72-1 Hexachloroethane 6E-03 SFo C 1.4E-02 1 C 4.0E-06 1 1.0E-03 1

193-39-5 Indeno(1,2,3-cd )pyrene 1E-04 SFo B2 7.3E-01 4 B2

78-59-1 Isophorone 9E-02 SFo C 9.5E-04 1 C 2.0E-01 1

7439-97-6 Mercury 2.0E-03 3 2.0E-03 3 D D 3.0E-04 2 3.0E-04 2

72-43-5 Methoxychlor 4.0E-02 3 4.0E-02 3 D D 5.0E-03 1

74-83-9 Methyl bromide 5E-02 RfD D D 1.4E-03 1 5.0E-03 1

75-09-2 Methylene chloride 5.0E-03 3 B2 7.5E-03 1 B2 4.7E-07 1 6.0E-02 1 3.0E+00 2

95-48-7 2-Methylphenol (o -cresol) 2E+00 RfD C C 5.0E-02 1

91-20-3 Naphthalene 1E+00 RfD D D 4.0E-02 6

7440-02-0 Nickel 1E-01 HA * A A 2.4E-04 1 2.0E-02 1

98-95-3 Nitrobenzene 2E-02 RfD D D 5.0E-04 1 2.0E-03 2

86-30-6 N -Nitrosodiphenylamine 2E-02 SFo B2 4.9E-03 1 B2

621-64-7 N -Nitrosodi-n -propylamine 1E-05 SFo B2 7.0E+00 1 B2
87-86-5 Pentachlorophenol 1.0E-03 3 B2 1.2E-01 1 B2 3.0E-02 1

108-95-2 Phenol 2E+01 RfD D D 6.0E-01 1
129-00-0 Pyrene 1E+00 RfD D D 3.0E-02 1

7782-49-2 Selenium 5.0E-02 3 5.0E-02 3 D D 5.0E-03 1
7440-22-4 Silver 2E-01 RfD D D 5.0E-03 1
100-42-5 Styrene 1.0E-01 3 1.0E-01 3 2.0E-01 1 1.0E+00 1

79-34-5 1,1,2,2-Tetrachloroethane 4E-04 SFo C 2.0E-01 1 C 5.8E-05 1

* Health advisory for nickel (MCL is currently remanded); EPA Office of Science and Technology, 7/10/95.
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Table 1 (continued)

Maximum 
Contaminant Level 

Goal
(mg/L)

Maximum 
Contaminant Level

(mg/L)

Water Health Based 
Limits
(mg/L)

Cancer Slope Factor
(mg/kg-d)-1

Unit Risk Factor
(µg/m3 )-1

Reference Dose
(mg/kg-d)

Reference 
Concentration 

(mg/m3 )

CAS
Number Chemical Name MCLG

(PMCLG) Ref. a MCL (PMCL) Ref. a HBL b Basis
Carc. 

Class c SFo Ref. a
Carc. 

Class c URF Ref. a RfD Ref. a RfC Ref. a

127-18-4 Tetrachloroethylene 5.0E-03 3 5.2E-02 5 5.8E-07 5 1.0E-02 1
7440-28-0 Thallium 5.0E-04 3 2.0E-03 3
108-88-3 Toluene 1.0E+00 3 1.0E+00 3 D D 2.0E-01 1 4.0E-01 1

8001-35-2 Toxaphene 3.0E-03 3 B2 1.1E+00 1 B2 3.2E-04 1
120-82-1 1,2,4-Trichlorobenzene 7.0E-02 3 7.0E-02 3 D D 1.0E-02 1 2.0E-01 2

71-55-6 1,1,1-Trichloroethane 2.0E-01 3 2.0E-01 3 D D  1.0E+00 5

79-00-5 1,1,2-Trichloroethane 3.0E-03 3 5.0E-03 3 C 5.7E-02 1 C 1.6E-05 1 4.0E-03 1
79-01-6 Trichloroethylene zero 3 5.0E-03 3 1.1E-02 5 1.7E-06 5
95-95-4 2,4,5-Trichlorophenol 4E+00 RfD 1.0E-01 1

88-06-2 2,4,6-Trichlorophenol 8E-03 SFo B2 1.1E-02 1 B2 3.1E-06 1
7440-62-2 Vanadium 3E-01 RfD 7.0E-03 2
108-05-4 Vinyl acetate 4E+01 RfD 1.0E+00 1 2.0E-01 1

75-01-4 Vinyl chloride (chloroethene) 2.0E-03 3 A 1.9E+00 2 A 8.4E-05 2

108-38-3 m -Xylene 1.0E+01 3 * 1.0E+01 3 * D D 2.0E+00 2

95-47-6 o -Xylene 1.0E+01 3 * 1.0E+01 3 * D D 2.0E+00 2

106-42-3 p -Xylene 1.0E+01 3 * 1.0E+01 3 * D D 2.0E+00 1 **

7440-66-6 Zinc 1E+01 RfD D D 3.0E-01 1

* MCL for total xylenes [1330-20-7] is 10 mg/L.

** RfD for total xylenes is 2 mg/kg-day.

a References: 1 = IRIS, U.S. EPA (1995b) c Categorization of overall weight of evidence for human carcinogenicity:

2 = HEAST, U.S. EPA (1995d) Group A:  human carcinogen

3 = U.S. EPA (1995a) Group B:  probable human carcinogen

4 = OHEA, U.S. EPA (1993c) B1:  limited evidence from epidemiologic studies

5 = Interim toxicity criteria provided by Superfund B2:  "sufficient" evidence from animal studies and "inadequate" evidence or

      Health Risk Techincal Support Center, "no data" from epidemiologic studies

      Environmental Criteria Assessment Office Group C:  possible human carcinogen

      (ECAO), Cincinnati, OH (1994) Group D:  not classifiable as to health carcinogenicity

6 = ECAO, U.S. EPA (1994g) Group E:  evidence of noncarcinogenicity for humans

7 = ECAO, U.S. EPA (1994f)
b Health Based Limits calculated for 30-year exposure duration, 10-6 risk or hazard quotient = 1.
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Additivity of the SSLs for noncarcinogenic chemicals is further complicated by the fact that not all
SSLs are based on toxicity. Some SSLs are determined instead by a "ceiling limit" concentration (C sat)
above which these chemicals may occur as nonaqueous phase liquids (NAPLs) in soil (see Section
2.4.4). Therefore, the potential for additive effects must be carefully evaluated at every site by
considering the total Hazard Index (HI) for chemicals with RfDs or RfCs based on the same endpoint
of toxicity (i.e., has the same critical effect as defined by the Reference Dose Methodology),
excluding chemicals with SSLs based on Csat. Table 2 lists several SSL chemicals with RfDs/RfCs,
grouping those chemicals whose RfDs or RfCs are based on toxic effects in the same target organ or
system. However, this list is limited, and a toxicologist should be consulted prior to addressing
additive risks at a specific site.

2.1.2 Apportionment and Fractionation. EPA also has evaluated the SSLs for
noncarcinogens in light of two related issues: apportionment and fractionation. Apportionment is
typically used as the percentage of a regulatory health-based level that is allocated to the
source/pathway being regulated (e.g., 20 percent of the RfD for the migration to ground water
pathway). Apportioning risk assumes that the applied dose from the source, in this case
contaminated soils, is only one portion of the total applied dose received by the receptor. In the
Superfund program, EPA has traditionally focused on quantifying exposures to a receptor that are
clearly site-related and has not included exposures from other sources such as commercially available
household products or workplace exposures. Depending on the assumptions concerning other source
contributions, apportionment among pathways and sources at a site may result in more
conservative regulatory levels (e.g., levels that are below an HQ of 1). Depending on site conditions,
this may be appropriate on a site-specific basis. 

In contrast to apportionment, fractionation of risk may lead to less conservative regulatory
levels because it assumes that some fraction of the contaminant does not reach the receptor due to
partitioning into another medium. For example, if only one-fifth of the source is assumed to be
available to the ground water pathway, and the remaining four-fifths is assumed to be released to air
or remain in the soil, an SSL for the migration to ground water pathway could be set at five times the
HQ of 1 due to the decrease in exposure (since only one-fifth of the possible contaminant is available
to the pathway). However, the data collected to apply SSLs generally will not support the finite
source models necessary for partitioning contaminants between pathways.

2.1.3 Acute Exposures. The exposure assumptions used to develop SSLs are representative
of a chronic exposure scenario and do not account for situations where high-level exposures may lead
to acute toxicity. For example, in some cases, children may ingest large amounts of soil (e.g., 3 to 5
grams) in a single event. This behavior, known as pica, may result in relatively high short-term
exposures to contaminants in soils. Such exposures may be of concern for contaminants that
primarily exhibit acute health effects. Review of clinical reports on contaminants addressed in this
guidance suggests that acute effects of cyanide and phenol may be of concern in children exhibiting
pica behavior. If soils containing cyanide and phenol are present at a site, the protectiveness of the
chronic ingestion SSLs for these chemicals should be reconsidered.

Although the Soil Screening Guidance instructs site managers to consider the potential for acute
exposures on a site-specific basis, there are two major impediments to developing acute SSLs. First,
although data are available on chronic exposures (i.e., RfDs, RfCs, cancer slope factors), there is a
paucity of data relating the potential for acute effects for most Superfund chemicals. Specifically,
there is no scale to evaluate the severity of acute effects (e.g., eye irritation vs. dermatitis), no
consensus on how to incorporate the body's recovery mechanisms following acute exposures, and no
toxicity benchmarks to apply for short-term exposures (e.g., a 7-day RfD for a critical endpoint).
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Table 2. SSL Chemicals with Noncarcinogenic Effects on Specific Target
Organ/System

Target Organ/System Ef fec t

Kidney
Acetone Increased weight; nephrotoxicity
1,1-Dichloroethane Kidney damage
Cadmium Significant proteinuria
Chlorobenzene Kidney effects
Di-n-octyl phthalate Kidney effects

Endosulfan Glomerulonephrosis
Ethylbenzene Kidney toxicity
Fluoranthene Nephropathy
Nitrobenzene Renal and adrenal lesions
Pyrene Kidney effects
Toluene Changes in kidney weights

2,4,5-Trichlorophenol Pathology
Vinyl acetate Altered kidney weight

Liver
Acenaphthene Hepatotoxicity
Acetone Increased weight
Butyl benzyl phthalate Increased liver-to-body weight and liver-to-brain weight ratios

Chlorobenzene Histopathology
Di-n-octyl phthalate Increased weight; increased SGOT and SGPT activity
Endrin Mild histological lesions in liver
Flouranthene Increased liver weight
Nitrobenzene Lesions
Styrene Liver effects
Toluene Changes in liver weights

2,4,5-Trichlorophenol Pathology
Central Nervous System

Butanol Hypoactivity and ataxia
Cyanide (amenable) Weight loss, myelin degeneration
2,4 Dimethylphenol Prostatration and ataxia
Endrin Occasional convulsions

2-Methylphenol Neurotoxicity
Mercury Hand tremor, memory disturbances
Styrene Neurotoxicity
Xylenes Hyperactivity

Adrenal Gland
Nitrobenzene Adrenal lesions

1,2,4-Trichlorobenzene Increased adrenal weights; vacuolization in cortex
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Table 2: (continued)

Target Organ/System Ef fec t

Circulatory System
Antimony Altered blood chemistry and myocardial effects
Barium Increased blood pressure

trans-1,2-Dichloroethene Increased alkaline phosphatase level
cis-1,2-Dichloroethylene Decreased hematocrit and hemoglobin

2,4-Dimethylphenol Altered blood chemistry
Fluoranthene Hematologic changes
Fluorene Decreased RBC and hemoglobin
Nitrobenzene Hematologic changes
Styrene Red blood cell effects
Zinc Decrease in erythrocyte superoxide dismutase (ESOD)

Reproductive System
Barium Fetotoxicity
Carbon disulfide Fetal toxicity and malformations
2-Chlorophenol Reproductive effects
Methoxychlor Excessive loss of litters
Phenol Reduced fetal body weight in rats

Respiratory System
1,2-Dichloropropane Hyperplasia of the nasal mucosa
Hexachlorocyclopentadiene Squamous metaplasia
Methyl bromide Lesions on the olfactory epithelium of the nasal cavity
Vinyl acetate Nasal epithelial lesions

Gastrointestinal System
Hexachlorocyclopentadiene Stomach lesions

Methyl bromide Epithelial hyperplasia of the forestomach
Immune System

2,4-Dichlorophenol Altered immune function

p-Chloroaniline Nonneoplastic lesions of splenic capsule

Source: U.S. EPA, 1995b, U.S. EPA, 1995d.

Second, the inclusion of acute SSLs would require the development of acute exposure scenarios that
would be acceptable and applicable nationally. Simply put, the methodology and data necessary to
address acute exposures in a standard manner analogous to that for chronic exposures have not been
developed. 

2.1.4 Route-to-Route Extrapolation. For a number of the contaminants commonly found
at Superfund sites, inhalation benchmarks for toxicity are not available from IRIS or HEAST (see
Table 1). Given that many of these chemicals exhibit systemic toxicity, EPA recognizes that the
lack of such benchmarks could result in an underestimation of risk from contaminants in soil through
the inhalation pathway. As pointed out by commenters to the December 1994 draft Soil Screening
Guidance, ingestion SSLs tend to be higher than inhalation SSLs for most volatile chemicals with both
inhalation and ingestion benchmarks. This suggests that ingestion SSLs may not be adequately
protective for inhalation exposure to chemicals without inhalation benchmarks.
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However, with the exception of vinyl chloride (which is gaseous at ambient temperatures), migration
to ground water SSLs are significantly lower than inhalation SSLs for volatile organic chemicals (see
the generic SSLs presented in Appendix A). Thus, at sites where ground water is of concern,
migration to ground water SSLs generally will be protective from the standpoint of inhalation risk.
However, if the ground water pathway is not of concern at a site, the use of SSLs for soil ingestion
may not be adequately protective for the inhalation pathway.

To address this concern, OERR evaluated potential approaches for deriving inhalation benchmarks
using route-to-route extrapolation from oral benchmarks (e.g., RfC inh from RfDoral). EPA evaluated a
number of issues concerning route-to-route extrapolation, including: the potential reactivity of
airborne toxicants (e.g., portal-of-entry effects), the pharmacokinetic behavior of toxicants for
different routes of exposure (e.g., absorption by the gut versus absorption by the lung), and the
significance of physicochemical properties in determining dose (e.g., vapor pressure, solubility).
During this process, OERR consulted with staff in the EPA Office of Research and Development
(ORD) to identify the most appropriate techniques for route-to-route extrapolation. Appendix B
describes this analysis and its results.

As part of this analysis, inhalation benchmarks were derived using simple route-to-route
extrapolation for 50 contaminants lacking inhalation benchmarks. A review of SSLs calculated from
these extrapolated benchmarks indicated that for 36 of the 50 contaminants, inhalation SSLs exceed
the soil saturation concentration (Csat), often by several orders of magnitude. Because maximum
volatile emissions occur at Csat (see Section 2.4.4), these 36 contaminants are not likely to pose
significant risks through the inhalation pathway at any soil concentration and the lack of inhalation
benchmarks is not likely to underestimate risks. All of the 14 remaining contaminants with
extrapolated inhalation SSLs below Csat have inhalation SSLs above generic SSLs for the migration to
ground water pathway (dilution attenuation factor [DAF] of 20). This suggests that migration to
ground water SSLs will be adequately protective of volatile inhalation risks at sites where ground
water is of concern.

At sites where ground water is not of concern (e.g., where ground water beneath or adjacent to the
site is not a potential source of drinking water), the Appendix B analysis suggests that for certain
contaminants, ingestion SSLs may not be protective of inhalation risks for contaminants lacking
inhalation benchmarks. The analysis indicates that the extrapolated inhalation SSL values are below
SSL values based on direct ingestion for the following chemicals: acetone, bromodichloromethane,
chlorodibromomethane, cis-1,2-dichloroethylene, and trans-1,2-dichloroethylene. This supports the
possibility that the SSLs based on direct ingestion for the listed chemicals may not be adequately
protective of inhalation exposures. However, because this analysis is based on simplified route-to-
route extrapolation methods, a more rigorous evaluation of route-to-route extrapolation methods
may be warranted, especially at sites where ground water is not of concern.

Based on these results, EPA reached the following conclusions regarding the route-to-route
extrapolation of inhalation benchmarks for the development of inhalation SSLs. First, it is
reasonable to assume that, for some volatile contaminants, the lack of inhalation benchmarks may
underestimate risks due to inhalation of volatile contaminants at a site. However, the analysis in
Appendix B suggests that this issue is only of concern for sites where the exposure potential for the
inhalation pathway approaches that for ingestion of ground water or at sites where the migration to
ground water pathway is not of concern.

Second, the extrapolated inhalation SSL values are not intended to be used as generic SSLs for site
investigations; the extrapolated inhalation SSLs are useful in determining the potential for
inhalation risks but should not be misused as SSLs. The extrapolated inhalation benchmarks, used to
calculate extrapolated inhalation SSLs, simply provide an estimate of the air concentration (µg/m3)
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required to produce an inhaled dose equivalent to the dose received via oral administration, and lack
the scientific rigor required by EPA for route-to-route extrapolation. Route-to-route extrapolation
methods must account for a relationship between physicochemical properties, absorption and
distribution of toxicants, the significance of portal-of-entry effects, and the potential differences in
metabolic pathways associated with the intensity and duration of inhalation exposures. However,
methods required to develop sufficiently rigorous inhalation benchmarks have only recently been
developed by the ORD. EPA's ORD has made available a guidance document that addresses many of
the issues critical to the development of inhalation benchmarks. The document, entitled Methods for
Derivation of Inhalation Reference Concentrations and Application of Inhalation Dosimetry (U.S.
EPA, 1994d), presents methods for applying inhalation dosimetry to derive inhalation reference
concentrations and represents the current state-of-the-science at EPA with respect to inhalation
benchmark development. The fundamentals of inhalation dosimetry are presented with respect to
the toxicokinetic behavior of contaminants and the physicochemical properties of chemical
contaminants. 

Thus, at sites where the migration to ground water pathway is not of concern and a site manager
determines that the inhalation pathway may be significant for contaminants lacking inhalation
benchmarks, route-to-route extrapolation may be performed using EPA-approved methods on a
case-by-case basis. Chemical-specific route-to-route extrapolations should be accompanied by a
complete discussion of the data, underlying assumptions, and uncertainties identified in the
extrapolation process. Extrapolation methods should be consistent with the EPA guidance presented
in Methods for Derivation of Inhalation Reference Concentrations and Applications of Inhalation
Dosimetry (U.S. EPA, 1994d). If a route-to-route extrapolation is found not to be appropriate based
on the ORD guidance, the information on extrapolated SSLs may be included as part of the
uncertainty analysis of the baseline risk assessment for the site.

2 .2 Direct Ingestion

Calculation of SSLs for direct ingestion of soil is based on the methodology presented for residential
land use in RAGS HHEM, Part B (U.S. EPA, 1991b). Briefly, this methodology backcalculates a soil
concentration level from a target risk (for carcinogens) or hazard quotient (for noncarcinogens). A
number of studies have shown that inadvertent ingestion of soil is common among children 6 years
old and younger (Calabrese et al., 1989; Davis et al., 1990; Van Wijnen et al., 1990). Therefore, the
approach uses an age-adjusted soil ingestion factor that takes into account the difference in daily soil
ingestion rates, body weights, and exposure duration for children from 1 to 6 years old and others
from 7 to 31 years old. The higher intake rate of soil by children and their lower body weights lead to
a lower, or more conservative, risk-based concentration compared to an adult-only assumption.
RAGS HHEM, Part B uses this age-adjusted approach for both noncarcinogens and carcinogens.

For noncarcinogens, the definition of an RfD has led to debates concerning the comparison of less-
than-lifetime estimates of exposure to the RfD. Specifically, it is often asked whether the
comparison of a 6-year exposure, estimated for children via soil ingestion, to the chronic RfD is
unnecessarily conservative.

In their analysis of the issue, the SAB indicates that, for most chemicals, the approach of combining
the higher 6-year exposure for children with chronic toxicity criteria is overly protective (U.S. EPA,
1993e). However, they noted that there are instances when the chronic RfD may be based on
endpoints of toxicity that are specific to children (e.g., fluoride and nitrates) or when the dose-
response curve is steep (i.e., the dosage difference between the no-observed-adverse-effects level
[NOAEL] and an adverse effects level is small). Thus, for the purposes of screening, OERR opted to
base the generic SSLs for noncarcinogenic contaminants on the more conservative “childhood only”
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exposure (Equation 1). The issue of whether to maintain this more conservative approach
throughout the baseline risk assessment and establishing remediation goals will depend on how the
toxicology of the chemical relates to the issues raised by the SAB.

Screening Level Equation for Ingestion of Noncarcinogenic Contaminants in
Residential Soil
(Source: RAGS HHEM, Part B; U.S. EPA, 1991b)

  Screening  Level  ( mg / kg)   =   
THQ  H   BW  H   AT  H   365  d / yr

1 / RfDo   H   10- 6   kg / mg  H   EF  H   ED  H   IR

(1)

Parameter/Definition (units) Default

THQ/target hazard quotient (unitless)
BW/body weight (kg)
AT/averaging time (yr)
RfDo /oral reference dose (mg/kg-d)
EF/exposure frequency (d/yr)
ED/exposure duration (yr)
IR/soil ingestion rate (mg/d)

1
15
6a

chemical-specific
350

6
200

a For noncarcinogens, averaging time is equal to exposure duration.
Unlike RAGS HHEM, Part B, SSLs are calculated only for 6-year
childhood exposure.

For carcinogens, both the magnitude and duration of exposure are important. Duration is critical
because the toxicity criteria are based on "lifetime average daily dose." Therefore, the total dose
received, whether it be over 5 years or 50 years, is averaged over a lifetime of 70 years. To be
protective of exposures to carcinogens in the residential setting, RAGS HHEM, Part B (U.S. EPA,
1991b) and EPA focus on exposures to individuals who may live in the same residence for a "high-
end" period of time (e.g., 30 years). As mentioned above, exposure to soil is higher during childhood
and decreases with age. Thus, Equation 2 uses the RAGS HHEM, Part B time-weighted average soil
ingestion rate for children and adults; the derivation of this factor is shown in Equation 3.

Screening Level Equation for Ingestion of Carcinogenic Contaminants in Residential
Soil
(Source: RAGS HHEM, Part B; U.S. EPA, 1991b)

Screening  Level  ( mg / kg)   =   
TR  H   AT  H   365  d / yr

SFo   H   10- 6   kg / mg  H   EF  H   IFsoil / adj

(2)

19



Parameter/Definition (units) Default

TR/target cancer risk (unitless)
AT/averaging time (yr)
SFo /oral slope factor (mg/kg-d)-1

EF/exposure frequency (d/yr)
IFsoil/adj /age-adjusted soil ingestion factor (mg-yr/kg-d)

10-6

70
chemical-specific

350
114

Equation for Age-Adjusted Soil Ingestion Factor, IFsoil/adj

IFsoil / adj

( mg - yr / kg - d ) 
  =   

IRsoil / age1 - 6   H   EDage1 - 6 

BWage1 - 6 

  +   
IRsoil / age7 - 3 1   H   EDage7 - 3 1

BWage7 - 3 1

(3)

Parameter/Definition (units) Default

IFsoil/adj /age-adjusted soil ingestion factor (mg-yr/kg-d)
IRsoil/age1-6 /ingestion rate of soil age 1-6 (mg/d)
EDage1-6 /exposure duration during ages 1-6 (yr)
IRsoil/age7-31 /ingestion rate of soil age 7-31 (mg/d)
EDage7-31 /exposure duration during ages 7-31 (yr)
BWage1-6 /average body weight from ages 1-6 (kg)
BWage7-31 /average body weight from ages 7-31 (kg)

114  
200  

6  

100  

24  

15  

70  

Source: RAGS HHEM, Part B (U.S. EPA, 1991b).

Because of the impracticability of developing site-specific input parameters (e.g., soil ingestion rates,
chemical-specific bioavailability) for direct soil ingestion, SSLs are calculated using the defaults listed
in Equations 1, 2, and 3. Appendix A lists these generic SSLs for direct ingestion of soil. 

2 .3 Dermal Absorption

Incorporation of dermal exposures into the Soil Screening Guidance is limited by the amount of data
available to quantify dermal absorption from soil for specific chemicals. EPA's ORD evaluated the
available data on absorption of chemicals from soil in the document Dermal Exposure Assessment:
Principles and Applications  (U.S. EPA, 1992b). This document also presents calculations comparing
the potential dose of a chemical in soil from oral routes with that from dermal routes of exposure. 

These calculations suggest that, assuming 100 percent absorption of a chemical via ingestion,
absorption via the dermal route must be greater than 10 percent to equal or exceed the ingestion
exposure. Of the 110 compounds evaluated, available data are adequate to show greater than 10
percent dermal absorption only for pentachlorophenol (Wester et al., 1993). Therefore, the
ingestion SSL for pentachlorophenol is adjusted to account for this additional exposure (i.e., the
ingestion SSL has been divided in half to account for increased exposure via the dermal route).
Limited data suggest that dermal absorption of other semivolatile organic chemicals (e.g.,
benzo(a)pyrene) from soil may exceed 10 percent (Wester et al., 1990) but EPA believes that
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further investigation is needed. As adequate dermal absorption data are developed for such chemicals
the ingestion SSLs may need to be adjusted. EPA will provide updates on this issue as appropriate. 

2 .4 Inhalation of Volatiles and Fugitive Dusts

EPA toxicity data indicate that risks from exposure to some chemicals via inhalation far outweigh
the risks via ingestion; therefore, the SSLs have been designed to address this pathway as well. The
models and assumptions used to calculate SSLs for inhalation of volatiles are updates of risk
assessment methods presented in RAGS HHEM, Part B (U.S. EPA, 1991b). RAGS HHEM, Part B
evaluated the contribution to risk from the inhalation and ingestion pathways simultaneously.
Because toxicity criteria for oral exposures are presented as administered doses (in mg/kg-d) and
criteria for inhalation exposures are presented as concentrations in air (in µg/m3), conversion of air
concentrations was required to estimate an administered dose comparable to the oral route. However,
EPA's ORD now believes that, due to portal-of-entry effects and differences in absorption in the gut
versus the lungs, the conversion from concentration in air to internal dose is not always appropriate
and suggests evaluating these exposure routes separately.

The models and assumptions used to calculate SSLs for the inhalation pathway are presented in
Equations 4 through 12, along with the default parameter values used to calculate the generic SSLs
presented in Appendix A. Particular attention is given to the volatilization factor (VF), saturation
limit (Csat), and the dispersion portion of the VF and particulate emission factor (PEF) equations, all
of which have been revised since originally presented in RAGS HHEM, Part B. The available
chemical-specific human health benchmarks used in these equations are presented in Section 2.1.
Part 5 presents the chemical properties required by these equations, along with the rationale for their
selection and development.

2.4.1 Screening Level Equations for Direct Inhalation.  Equations 4 and 5 are
used to calculate SSLs for the inhalation of carcinogenic and noncarcinogenic contaminants,
respectively. Each equation addresses volatile compounds and fugitive dusts separately for developing
screening levels based on inhalation risk for subsurface soils and surface soils. 

Separate VF-based and PEF-based equations were developed because the SSL sampling strategy
addresses surface and subsurface soils separately. Inhalation risk from fugitive dusts results from
particle entrainment from the soil surface; thus contaminant concentrations in the surface soil
horizon (e.g., the top 2 centimeters) are of primary concern for this pathway. The entire column of
contaminated soil can contribute to volatile emissions at a site. However, the top 2 centimeters are
likely to be depleted of volatile contaminants at most sites. Thus, contaminant concentrations in
subsurface soils, which are measured using core samples, are of primary concern for quantifying the
risk from volatile emissions.
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Screening Level Equation for Inhalation of Carcinogenic Contaminants in Residential
Soil

Volatile  Screening  Level

( mg / kg) 
  =   

TR  H   AT  H   365  d / yr

URF  H   1 , 000  µ g / mg  H   EF  H   ED  H   1 

VF

Particulate  Screening  Level

( mg / kg) 
  =   

TR  H   AT  H   365  d / yr

URF  H   1 , 000  µ g / mg  H   EF  H   ED  H   1 

PEF

( 4 ) 

Parameter/Definition (units) Default

TR/target cancer risk (unitless)
AT/averaging time (yr)
URF/inhalation unit risk factor (µg/m3)-1
EF/exposure frequency (d/yr)
ED/exposure duration (yr)
VF/soil-to-air volatilization factor (m3/kg)
PEF/particulate emission factor (m3/kg)

10-6

70
chemical-specific

350
30

chemical-specific
1.32 x 109

Source: RAGS HHEM, Part B (U.S. EPA, 1991b).

Screening Level Equation for Inhalation of Noncarcinogenic Contaminants in
Residential Soil

Volatile  Screening  Level

( mg / kg) 
  =   

THQ  H   AT  H   365  d / yr

EF  H   ED  H   ( 1 

RfC
  H   

1 

VF
) 

Particulate  Screening  Level

( mg / kg) 
  =   

THQ  H   AT  H   365  d / yr

EF  H   ED  H   ( 1 

RfC
  H   

1 

PEF
) 

( 5 ) 
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Parameter/Definition (units) Default
THQ/target hazard quotient (unitless)
AT/averaging time (yr)
EF/exposure frequency (d/yr)
ED/exposure duration (yr)
RfC/inhalation reference concentration (mg/m3)
VF/soil-to-air volatilization factor (m3/kg)
PEF/particulate emission factor (m3/kg) (Equation 10)

1
30

350
30

chemical-specific
chemical-specific

1.32 x 109

Source: RAGS HHEM, Part B (U.S. EPA, 1991b).

To calculate inhalation SSLs, the volatilization factor and particulate emission factor must be
calculated. The derivations of VF and PEF have been updated since RAGS HHEM, Part B was
published and are discussed fully in Sections 2.4.2 and 2.4.5, respectively. The VF and PEF equations
can be broken into two separate models: models to estimate the emissions of volatiles and dusts, and
a dispersion model (reduced to the term Q/C) that simulates the dispersion of contaminants in the
atmosphere.

2.4.2 Volatilization Factor. The soil-to-air VF is used to define the relationship between the
concentration of the contaminant in soil and the flux of the volatilized contaminant to air. VF is
calculated from Equation 6 using chemical-specific properties (see Part 5) and either site-measured or
default values for soil moisture, dry bulk density, and fraction of organic carbon in soil. The User’s
Guide (U.S. EPA, 1996) describes how to develop site measured values for these parameters.

Derivation of Volatilization Factor

VF  ( m 3 / kg)   =   Q / C   H   
( 3 . 14  H   D A   H   T ) 1 / 2 

( 2   H ρ b   H   D A ) 
  H   10- 4 ( m 2 / cm2 ) 

where

D A   =   
( θ 1 0 / 3 

a D i   H N   +   θ 1 0 / 3 
w   D w ) / n 2 

ρ 
b   K d   +   θ w   +   θ a   H N 

(6)
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Parameter/Definition (units) Default Source

VF/volatilization factor (m3/kg) -- --
DA /apparent diffusivity (cm2/s) -- --

Q/C/inverse of the mean conc. at center of
    square source (g/m2-s per kg/m3)

68.81 Table 3 (for 0.5-acre source
in Los Angeles, CA)

T/exposure interval (s) 9.5 × 108 U.S. EPA (1991b)
ρb/dry soil bulk density (g/cm3) 1.5 U.S. EPA (1991b)

θa /air-filled soil porosity (Lair/Lsoil) 0.28 n - θw

n/total soil porosity (Lpore/Lsoil) 0.43 1 - (ρb/ρs)

θw/water-filled soil porosity (Lwater/Lsoil) 0.15 EQ, 1994

ρs /soil particle density (g/cm3) 2.65 U.S. EPA (1991b)

Di /diffusivity in air (cm2/s) chemical-specific see Part 5

HN/dimensionless Henry's law constant chemical-specific see Part 5
Dw /diffusivity in water (cm2/s) chemical-specific see Part 5

Kd /soil-water partition coefficient (cm3/g) = Koc foc chemical-specific see Part 5

Koc /soil organic carbon-water partition coefficient (cm3/g) chemical-specific see Part 5

foc/organic carbon content of soil (g/g) 0.006 (0.6%) Carsel et al. (1988)

The VF equation presented in Equation 6 is based on the volatilization model developed by Jury et al.
(1984) for infinite sources and is theoretically consistent with the Jury et al. (1990) finite source
volatilization model (see Section 3.1). This equation represents a change in the fundamental
volatilization model used to derive the VF equation used in RAGS HHEM, Part B and in the
December 1994 draft Soil Screening Guidance (U.S. EPA, 1994h).

The VF equation presented in RAGS HHEM, Part B is based on the volatilization model developed by
Hwang and Falco (1986) for dry soils. During the reevaluation of RAGS HHEM, Part B, EPA
sponsored a study (see the December 1994 draft Technical Background Document, U.S. EPA, 1994i)
to validate the VF equation by comparing the modeled results with data from (1) a bench-scale
pesticide study (Farmer and Letey, 1974) and (2) a pilot-scale study measuring the rate of loss of
benzene, toluene, xylenes, and ethylbenzene from soils using an isolation flux chamber (Radian,
1989). The results of the study verified the need to modify the VF equation in Part B to take into
account the decrease in the rate of flux due to the effect of soil moisture content on effective
diffusivity (Dei).

In the December 1994 version of this background document (U.S. EPA, 1994i), the Hwang and Falco
model was modified to account for the influence of soil moisture on the effective diffusivity using the
Millington and Quirk (1961) equation. However, inconsistencies were discovered in the modified
Hwang and Falco equations. Additionally, even a correctly modified Hwang and Falco model does not
consider the influence of the liquid phase on the local equilibrium partitioning. Consequently, EPA
evaluated the Jury model for its ability to predict emissions measured in pilot-scale volatilization
studies (Appendix C; EQ, 1995). The infinite source Jury model emission rate predictions were
consistently within a factor of 2 of the emission rates measured in the pilot-scale volatilization
studies. Because the Jury model predicts well the available measured soil contaminant volatilization
rates, eliminates the inconsistencies of the modified Hwang and Falco model, and considers the
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influence of the liquid phase on the local equilibrium partitioning, it was selected to replace the
modified Hwang and Falco model for the derivation of the VF equation.

Defaults. Other than initial soil concentration, air-filled soil porosity is the most significant soil
parameter affecting the final steady-state flux of volatile contaminants from soil (U.S. EPA, 1980).
In other words, the higher the air-filled soil porosity, the greater the emission flux of volatile
constituents. Air-filled soil porosity is calculated as:

θa = n - θw (7)

where

θa = air-filled soil porosity (Lair/Lsoil)
n = total soil porosity (Lpore/Lsoil)
θw = water-filled soil porosity (Lwater/Lsoil)

and

n = 1 - (ρb/ρs) (8)

where

ρb = dry soil bulk density (g/cm3)
ρs = soil particle density (g/cm3).

Of these parameters, water-filled soil porosity (θw) has the most significant effect on air-filled soil
porosity and hence volatile contaminant emissions. Sensitivity analyses have shown that soil bulk
density (ρb) has too limited a range for surface soils (generally between 1.3 and 1.7 g/cm3) to affect
results with nearly the significance of soil moisture conditions. Therefore, a default bulk density of
1.50 g/cm3, the mode of the range given for U.S. soils in the Superfund Exposure Assessment Manual
(U.S. EPA, 1988), was chosen to calculate generic SSLs. This value is also consistent with the mean
porosity (0.43) for loam soil presented in Carsel and Parrish (1988).

The default value of θw (0.15) corresponds to an average annual soil water content of 10 weight
percent. This value was chosen as a conservative compromise between that required to achieve a
monomolecular layer of water on soil particles (approximately 2 to 5 weight percent) and that
required to reduce the air-filled porosity to zero (approximately 29 weight percent). In this manner,
nonpolar or weakly polar contaminants are desorbed readily from the soil organic carbon as water
competes for sorption sites. At the same time, a soil moisture content of 10 percent yields a
relatively conservative air-filled porosity (0.28 or 28 percent by volume). A water-filled soil
porosity (θw) of 0.15 lies about halfway between the mean wilting point (0.09) and mean field
capacity (0.20) reported for Class B soils by Carsel et al. (1988). Class B soils are soils with moderate
hydrologic characteristics whose average characteristics are well represented by a loam soil type. 

The default value of ρs (2.65 g/cm3) was taken from U.S. EPA (1988) as the particle density for
most soil mineral material. The default value for foc (0.006 or 0.6 percent) is the mean value for the
top 0.3 m of Class B soils from Carsel et al. (1988). 
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2.4.3 Dispersion Model. The box model in RAGS HHEM, Part B has been replaced with a
Q/C term derived from a modeling exercise using meteorologic data from 29 locations across the
United States.

The dispersion model used in the Part B guidance is based on the assumption that emissions into a
hypothetical box will be distributed uniformly throughout the box. To arrive at the volume within
the box, it is necessary to assign values to the length, width, and height of the box. The length (LS)
was the length of a side of a contaminated site with a default value of 45 m; the width was based on
the windspeed in the mixing zone (V) with a default value of 2.25 m (based on a windspeed of 2.25
m/s); and the height was the diffusion height (DH) with a default value of 2 m.

However, the assumptions and mathematical treatment of dispersion used in the box model may not
be applicable to a broad range of site types and meteorology and do not utilize state-of-the-art
techniques developed for regulatory dispersion modeling. EPA was very concerned about the
defensibility of the box model and sought a more defensible dispersion model that could be used as a
replacement to the Part B guidance and had the following characteristics:

• Dispersion modeling from a ground-level area source

• Onsite receptor

• A long-term/annual average exposure point concentration

• Algorithms for calculating the exposure point concentration for area sources of different
sizes and shapes.

To identify such a model, EPA held discussions with the EPA Office of Air Quality Planning and
Standards (OAQPS) concerning recent efforts to develop a new algorithm for estimating ambient air
concentrations from low or ground-level, nonbuoyant sources of emissions. The new algorithm is
incorporated into the Industrial Source Complex Model (ISC2) platform in both a short-term mode
(AREA-ST) and a long-term mode (AREA-LT). Both models employ a double numerical integration
over the source in the upwind and crosswind directions. Wind tunnel tests have shown that the new
algorithm performs well with onsite and near-field receptors. In addition, subdivision of the source is
not required for these receptors.

Because the new algorithm provides better concentration estimates for onsite and for near-field
receptors, a revised dispersion analysis was performed for both volatile and particulate matter
contaminants (Appendix D; EQ, 1994). The AREA-ST model was run for 0.5-acre and 30-acre
square sources with a full year of meteorologic data for 29 U.S locations selected to be representative
of the national range of meteorologic conditions (EQ, 1993). Additional modeling runs were
conducted to address a range of square area sources from 0.5 to 30 acres in size (Table 3). The Q/C
values in Table 3 for 0.5- and 30-acre sources differ slightly from the values in Appendix D due to
differences in rounding conventions used in the final model runs.

To calculate site-specific SSLs, select a Q/C value from Table 3 that best represents a site's size and
meteorologic condition.

To develop a reasonably conservative default Q/C for calculating generic SSLs, a default site (Los
Angeles, CA) was chosen that best approximated the 90th percentile of the 29 normalized
concentrations (kg/m3 per g/m2-s). The inverse of this concentration results in a default VF Q/C
value of 68.81 g/m2-s per kg/m3 for a 0.5-acre site.
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Table 3. Q/C Values by Source Area, City, and Climatic Zone

Q/C (g/m2-s per kg/m3)

0.5 Acre 1 Acre 2 Acre 5 Acre 10 Acre 30 Acre

Zone I 
     Seattle 82.72 72.62 64.38 55.66 50.09 42.86
     Salem 73.44 64.42 57.09 49.33 44.37 37.94
Zone II
     Fresno 62.00 54.37 48.16 41.57 37.36 31.90
     Los Angeles 68.81 60.24 53.30 45.93 41.24 35.15
     San Francisco 89.51 78.51 69.55 60.03 53.95 46.03
Zone III 
     Las Vegas 95.55 83.87 74.38 64.32 57.90 49.56
     Phoenix 64.04 56.07 49.59 42.72 38.35 32.68
     Albuquerque 84.18 73.82 65.40 56.47 50.77 43.37
Zone IV 
     Boise 69.41 60.88 53.94 46.57 41.87 35.75
     Winnemucca 69.23 60.67 53.72 46.35 41.65 35.55
     Salt Lake City 78.09 68.47 60.66 52.37 47.08 40.20
     Casper 100.13 87.87 77.91 67.34 60.59 51.80
     Denver 75.59 66.27 58.68 50.64 45.52 38.87
Zone V
     Bismark 83.39 73.07 64.71 55.82 50.16 42.79
     Minneapolis 90.80 79.68 70.64 61.03 54.90 46.92
     Lincoln 81.64 71.47 63.22 54.47 48.89 41.65
Zone VI
     Little Rock 73.63 64.51 57.10 49.23 44.19 37.64
     Houston 79.25 69.47 61.53 53.11 47.74 40.76

     Atlanta 77.08 67.56 59.83 51.62 46.37 39.54
     Charleston 74.89 65.65 58.13 50.17 45.08 38.48
     Raleigh-Durham 77.26 67.75 60.01 51.78 46.51 39.64
Zone VII
     Chicago 97.78 85.81 76.08 65.75 59.16 50.60
     Cleveland 83.22 73.06 64.78 55.99 50.38 43.08
     Huntington 53.89 47.24 41.83 36.10 32.43 27.67
     Harrisburg 81.90 71.87 63.72 55.07 49.56 42.40
Zone VIII
     Portland 74.23 65.01 57.52 49.57 44.49 37.88
     Hartford 71.35 62.55 55.40 47.83 43.00 36.73
     Philadelphia 90.24 79.14 70.14 60.59 54.50 46.59
Zone IX
     Miami 85.61 74.97 66.33 57.17 51.33 43.74
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2.4.4 Soil Saturation Limit . The soil saturation concentration (Csat) corresponds to the
contaminant concentration in soil at which the absorptive limits of the soil particles, the solubility
limits of the soil pore water, and saturation of soil pore air have been reached. Above this
concentration, the soil contaminant may be present in free phase, i.e., nonaqueous phase liquids
(NAPLs) for contaminants that are liquid at ambient soil temperatures and pure solid phases for
compounds that are solid at ambient soil temperatures.

Derivation of the Soil Saturation Limit

C sat = S − ρ b 
á K d   ρ b +   θ w   +  H N   θ a é (9)

Parameter/Definition (units) Default Source
Csat/soil saturation concentration (mg/kg) --
S/solubility in water (mg/L-water) chemical-specific see Part 5
ρb/dry soil bulk density (kg/L) 1.5 U.S. EPA, 1991b
Kd/soil-water partition coefficient (L/kg) Koc × foc (organics)
Koc/soil organic carbon/water partition coefficient (L/kg) chemical-specific see Part 5
foc/fraction organic carbon of soil (g/g) 0.006 (0.6%) Carsel et al., 1988
θw/water-filled soil porosity (Lwater/Lsoil) 0.15 EQ, 1994
HN/dimensionless Henry's law constant H x 41, where 41 is a

conversion factor
U.S. EPA, 1991b

H/Henry's law constant (atm-m3/mol) chemical-specific see Part 5
θa/air-filled soil porosity (Lair/Lsoil) 0.28 n - θw

n/total soil porosity (Lpore/Lsoil) 0.43 1 - ρb/ρs

ρs/soil particle density (kg/L) 2.65 U.S. EPA, 1991b

 
Equation 9 is used to calculate Csat for each site contaminant. As an update to RAGS HHEM, Part B,
this equation takes into account the amount of contaminant that is in the vapor phase in the pore
spaces of the soil in addition to the amount dissolved in the soil's pore water and sorbed to soil
particles. 

Chemical-specific Csat concentrations must be compared with each volatile inhalation SSL because a
basic principle of the SSL volatilization model (Henry's law) is not applicable when free-phase
contaminants are present (i.e., the model cannot predict an accurate VF or SSL above C sat). Thus, the
VF-based inhalation SSLs are applicable only if the soil concentration is at or below C sat. When
calculating volatile inhalation SSLs, Csat values also should be calculated using the same site-specific
soil characteristics used to calculate SSLs (i.e., bulk density, average water content, and organic
carbon content). 

At Csat the emission flux from soil to air for a chemical reaches a plateau. Volatile emissions will not
increase above this level no matter how much more chemical is added to the soil. Table 3-A shows
that for compounds with generic volatile inhalation SSLs greater than Csat, the risks at Csat are
significantly below the screening risk of 1 x 10-6 and an HQ of 1. Since Csat corresponds to maximum
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volatile emissions, the inhalation route is not likely to be of concern for those chemicals with SSLs
exceeding Csat concentrations.

Table 3-A. Risk Levels Calculated at Csat for Contaminants that have
SSLinh Values Greater than Csat

Chemical name
URF

(µg/m3)-1
RfC

(mg/m3)
V F

(m3/kg)
Csat

(mg/kg)
Carcinogenic

Risk

Non-
Carcinogenic

Risk

DDT 9.7E-05 --- 3.0E+07 4.0E+02 5.2E-07 ---
1,2-Dichlorobenzene --- 2.0E-01 1.5E+04 6.0E+02 --- 0.2
1,4-Dichlorobenzene --- 8.0E-01 1.3E+04 2.8E+02 --- 0.03
Ethylbenzene --- 1.0E+00 5.4E+03 4.0E+02 --- 0.07
β-HCH (β-BHC) 5.3E-04 --- 1.3E+06 2.0E+00 3.4E-07 ---
Styrene --- 1.0E+00 1.3E+04 1.5E+03 --- 0.1

Toluene --- 4.0E-01 4.0E+03 6.5E+02 --- 0.4
1,2,4-Trichlorobenzene --- 2.0E-01 4.3E+04 3.2E+03 --- 0.4
1,1,1-Trichloroethane --- 1.0E+00 2.2E-03 1.2E+03 --- 0.5

Table 4 provides the physical state (i.e. liquid or solid) for various compounds at ambient soil
temperature. When the inhalation SSL exceeds Csat for liquid compounds, the SSL is set at Csat. This
is because, for compounds that are liquid at ambient soil temperature, concentrations above Csat

indicate a potential for free liquid phase contamination to be present, and the possible presence of
NAPLs. EPA believes that further investigation is warranted when free nonaqueous phase liquids may
be present in soils at a site.

Table 4. Physical State of Organic SSL Chemicals

Compounds liquid at soil temperatures Compounds solid at soil temperatures

CAS No. Chemical
Melting
Point
( ˚C)

CAS No. Chemical
Melting
Point
( ˚C)

67-64-1 Acetone -94.8 83-32-9 Acenaphthene 93.4

71-43-2 Benzene 5.5 309-00-2 Aldrin 104
117-81-7 Bis(2-ethylhexyl)phthalate -55 120-12-7 Anthracene 215
111-44-4 Bis(2-chloroethyl)ether -51.9 56-55-3 Benz(a)anthracene 84
75-27-4 Bromodichloromethane -57 50-32-8 Benzo(a)pyrene 176.5
75-25-2 Bromoform 8 205-99-2 Benzo(b)fluoranthene 168
71-36-3 Butanol -89.8 207-08-9 Benzo(k)fluoranthene 217

85-68-7 Butyl benzyl phthalate -35 65-85-0 Benzoic acid 122.4
75-15-0 Carbon disulfide -115 86-74-8 Carbazole 246.2
56-23-5 Carbon tetrachloride -23 57-74-9 Chlordane 106

108-90-7 Chlorobenzene -45.2 106-47-8 p-Chloroaniline 72.5
124-48-1 Chlorodibromomethane -20 218-01-9 Chrysene 258.2
67-66-3 Chloroform -63.6 72-54-8 DDD 109.5
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Table 4.  (continued)

Compounds liquid at soil temperatures Compounds solid at soil temperatures

CAS No. Chemical
Melting
Point
( ˚C)

CAS No. Chemical
Melting
Point
( ˚C)

95-57-8 2-Chlorophenol 9.8 72-55-9 DDE 89
84-74-2 Di-n-butyl phthalate -35 50-29-3 DDT 108.5
95-50-1 1,2-Dichlorobenzene -16.7 53-70-3 Dibenzo(a,h)anthracene 269.5
75-34-3 1,1-Dichloroethane -96.9 106-46-7 1,4-Dichlorobenzene 52.7

107-06-2 1,2-Dichloroethane -35.5 91-94-1 3,3-Dichlorobenzidine 132.5

75-35-4 1,1-Dichloroethylene -122.5 120-83-2 2,4-Dichlorophenol 45
156-59-2 cis-1,2-Dichloroethylene -80 60-57-1 Dieldrin 175.5
156-60-5 trans-1,2-Dichloroethylene -49.8 105-67-9 2,4-Dimethylphenol 24.5
78-87-5 1,2-Dichloropropane -70 51-28-5 2,4-Dinitrophenol 115-116

542-75-6 1,3-Dichloropropene NA 121-14-2 2,4-Dinitrotoluene 71
84-66-2 Diethylphthalate -40.5 606-20-2 2,6-Dinitrotoluene 66

117-84-0 Di-n-octyl phthalate -30 72-20-8 Endrin 200
100-41-4 Ethylbenzene -94.9 206-44-0 Fluoranthene 107.8
87-68-3 Hexachloro-1,3-butadiene -21 86-73-7 Fluorene 114.8
77-47-4 Hexachlorocyclopentadiene -9 76-44-8 Heptachlor 95.5
78-59-1 Isophorone -8.1 1024-57-3 Heptachlor epoxide 160
74-83-9 Methyl bromide -93.7 118-74-1 Hexachlorobenzene 231.8

75-09-2 Methylene chloride -95.1 319-84-6 α-HCH (α-BHC) 160

98-95-3 Nitrobenzene 5.7 319-85-7 ß-HCH (ß-BHC) 315
100-42-5 Styrene -31 58-89-9 γ-HCH (Lindane) 112.5

79-34-5 1,1,2,2-Tetrachloroethane -43.8 67-72-1 Hexachloroethane 187
127-18-4 Tetrachloroethylene -22.3 193-39-5 Indeno(1,2,3-cd)pyrene 161.5
108-88-3 Toluene -94.9 72-43-5 Methoxychlor 87
120-82-1 1,2,4-Trichlorobenzene 17 95-48-7 2-Methylphenol 29.8

71-55-6 1,1,1-Trichloroethane -30.4 621-64-7 N-Nitrosodi-n-propylamine NA
79-00-5 1,1,2-Trichloroethane -36.6 86-30-6 N-Nitrosodiphenylamine 66.5
79-01-6 Trichloroethylene -84.7 91-20-3 Naphthalene 80.2

108-05-4 Vinyl acetate -93.2 87-86-5 Pentachlorophenol 174
75-01-4 Vinyl chloride -153.7 108-95-2 Phenol 40.9

108-38-3 m-Xylene -47.8 129-00-0 Pyrene 151.2

95-47-6 o-Xylene -25.2 8001-35-2 Toxaphene 65-90
106-42-3 p-Xylene 13.2 95-95-4 2,4,5-Trichlorophenol 69

88-06-2 2,4,6-Trichlorophenol 69
115-29-7 Endosullfan 106

NA = Not available.
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When free phase liquid contaminants are suspected, Estimating the Potential for Occurrence of
DNAPL at Superfund Sites  (U.S. EPA, 1992c) provides information on determining the likelihood
of dense nonaqueous phase liquid (DNAPL) occurrence in the subsurface. Free-phase contaminants
may also be present at concentrations lower than Csat if multiple component mixtures are present.
The DNAPL guidance (U.S. EPA, 1992c) also addresses the likelihood of free-phase contaminants
when multiple contaminants are present at a site. 

For compounds that are solid at ambient soil temperatures (e.g., DDT), Table 3-A indicates that the
inhalation risks are well below the screening targets (i.e., these chemicals do not appear to be of
concern for the inhalation pathway). Thus, when inhalation SSLs are above Csat for solid compounds,
soil screening decisions should be based on the appropriate SSLs for other pathways of concern at the
site (e.g., migration to ground water, ingestion).

2.4.5 Particulate Emission Factor. The particulate emission factor relates the concentra-
tion of contaminant in soil with the concentration of dust particles in the air. This guidance addresses
dust generated from open sources, which is termed "fugitive" because it is not discharged into the
atmosphere in a confined flow stream. Other sources of fugitive dusts that may lead to higher
emissions due to mechanical disturbances include unpaved roads, tilled agricultural soils, and heavy
construction operations.

Both the emissions portion and the dispersion portion of the PEF equation have been updated since
RAGS HHEM, Part B.

As in Part B, the emissions part of the PEF equation is based on the "unlimited reservoir" model
from Cowherd et al. (1985) developed to estimate particulate emissions due to wind erosion. The
unlimited reservoir model is most sensitive to the threshold friction velocity, which is a function of
the mode of the size distribution of surface soil aggregates. This parameter has the greatest effect on
the emissions and resulting concentration. For this reason, a conservative mode soil aggregate size of
500 µm was selected as the default value for calculating generic SSLs.

The mode soil aggregate size determines how much wind is needed before dust is generated at a site. A
mode soil aggregate size of 500 µm yields an uncorrected threshold friction velocity of 0.5 m/s.
This means that the windspeed must be at least 0.5 m/s before any fugitive dusts are generated.
However, the threshold friction velocity should be  corrected to account for the presence of
nonerodible elements. In Cowherd et al. (1985), nonerodible elements are described as

. . . clumps of grass or stones (larger than about 1 cm in diameter) on the surface (that will) consume
part of the shear stress of the wind which otherwise would be transferred to erodible soil.

Cowherd et al. describe a study by Marshall (1971) that used wind tunnel studies to quantify the
increase in the threshold friction velocity for different kinds of nonerodible elements. His results are
presented in Cowherd et al. as a graph showing the rate of corrected to uncorrected threshold friction
velocity vs. Lc, where Lc is a measure of nonerodible elements vs. bare, loose soil. Thus, the ratio of
corrected to uncorrected threshold friction velocity is directly related to the amount of nonerodible
elements in surface soils.

Using a ratio of corrected to uncorrected threshold friction velocity of 1, or no correction, is roughly
equivalent to modeling "coal dust on a concrete pad," whereas using a correction factor of 2
corresponds to a windspeed of 19 m/s at a height of 10 m. This means that about a 43-mph wind
would be required to produce any particulate emissions. Given that the 29 meteorologic data sets used
in this modeling effort showed few windspeeds at, or greater than, 19 m/s, EPA felt that it was
necessary to choose a default correction ratio between 1 and 2. A value of 1.25 was selected as a
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reasonable number that would be at the more conservative end of the range. This equates to a
corrected threshold friction velocity of 0.625 m/s and an equivalent windspeed of 11.3 m/s at a
height of 7 meters.

As with the VF model, Q/C values are needed to calculate the PEF (Equation 10); use the QC value in
Table 3 that best represents a site's size and meteorologic conditions (i.e., the same value used to
calculate the VF; see Section 2.4.2). Cowherd et al. (1985) describe how to obtain site-specific
estimates of V, Um, Ut, and F(x).

Unlike volatile contaminants, meteorologic conditions (i.e., the intensity and frequency of wind)
affect both the dispersion and emissions of particulate matter. For this reason, a separate default Q/C
value was derived for particulate matter [nominally 10 µm and less (PM10)] emissions for the generic
SSLs. The PEF equation was used to calculate annual average concentrations for each of 29 sites
across the country. To develop a reasonably conservative default Q/C for calculating generic SSLs, a
default site (Minneapolis, MN) was selected that best approximated the 90th percentile
concentration.

The results produced a revised default PEF Q/C value of 90.80 g/m2-s per kg/m3 for a 0.5-acre site
(see Appendix D; EQ, 1994). The generic PEF derived using the default values in Equation 10 is 1.32
x 109 m3/kg, which corresponds to a receptor point concentration of approximately 0.76 µg/m3.
This represents an annual average emission rate based on wind erosion that should be compared with
chronic health criteria; it is not appropriate for evaluating the potential for more acute exposures.

Derivation of the Particulate Emission Factor

PEF ( m 3 / kg)   =  Q / C H   
3 , 600 s / h 

0 . 036  H   ( 1 − V )   H   ( U m / U t ) 
3   H  F( x ) 

(10)

Parameter/Definition (units) Default Source

PEF/particulate emission factor (m3/kg) 1.32 x 109 - -

Q/C/inverse of mean conc. at center of square source
    (g/m2-s per kg/m3)

90.80 Table 3 (for 0.5-acre source in
Minneapolis, MN)

V/fraction of vegetative cover (unitless) 0.5 (50%) U.S. EPA, 1991b

Um/mean annual windspeed (m/s) 4.69 EQ, 1994

Ut/equivalent threshold value of windspeed at 7 m (m/s) 11.32 U.S. EPA, 1991b

F(x)/function dependent on Um/Ut derived using

    Cowherd et al. (1985) (unitless)

0.194 U.S. EPA, 1991b

2 .5 Migration to Ground Water

The methodology for calculating SSLs for the migration to ground water pathway was developed to
identify chemical concentrations in soil that have the potential to contaminate ground water.
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Migration of contaminants from soil to ground water can be envisioned as a two-stage process: (1)
release of contaminant in soil leachate and (2) transport of the contaminant through the underlying
soil and aquifer to a receptor well. The SSL methodology considers both of these fate and transport
mechanisms.

The methodology incorporates a standard linear equilibrium soil/water partition equation to estimate
contaminant release in soil leachate (see Sections 2.5.1 through 2.5.4) and a simple water-balance
equation that calculates a dilution factor to account for dilution of soil leachate in an aquifer (see
Section 2.5.5). The dilution factor represents the reduction in soil leachate contaminant
concentrations by mixing in the aquifer, expressed as the ratio of leachate concentration to the
concentration in ground water at the receptor point (i.e., drinking water well). Because the infinite
source assumption can result in mass-balance violations for soluble contaminants and small sources,
mass-limit models are provided that limit the amount of contaminant migrating from soil to ground
water to the total amount of contaminant present in the source (see Section 2.6).

SSLs are backcalculated from acceptable ground water concentrations (i.e., nonzero MCLGs, MCLs,
or HBLs; see Section 2.1). First, the acceptable ground water concentration is multiplied by a dilution
factor to obtain a target leachate concentration. For example, if the dilution factor is 10 and the
acceptable ground water concentration is 0.05 mg/L, the target soil leachate concentration would be
0.5 mg/L. The partition equation is then used to calculate the total soil concentration (i.e., SSL)
corresponding to this soil leachate concentration. 

The methodology for calculating SSLs for the migration to ground water pathway was developed
under the following constraints:

• Because of the large nationwide variability in ground water vulnerability, the
methodology should be flexible, allowing adjustments for site-specific conditions if
adequate information is available.

• To be appropriate for early-stage application, the methodology needs to be simple,
requiring a minimum of site-specific data.

• The methodology should be consistent with current understanding of subsurface
processes.

• The process of developing and applying SSLs should generate information that can be
used and built upon as a site evaluation progresses.

Flexibility is achieved by using readily obtainable site-specific data in standardized equations;
conservative default input parameters are also provided for use when site-specific data are not
available. In addition, more complex unsaturated zone fate-and-transport models have been identified
that can be used to calculate SSLs when more detailed site-specific information is available or can be
obtained (see Part 3). These models can extend the applicability of SSLs to subsurface conditions that
are not adequately addressed by the simple equations (e.g., deep water tables; clay layers or other
unsaturated zone characteristics that can attenuate contaminants before they reach ground water).

The SSL methodology was designed for use during the early stages of a site evaluation when
information about subsurface conditions may be limited. Because of this constraint, the methodology
is based on conservative, simplifying assumptions about the release and transport of contaminants in
the subsurface (see Highlight 2).
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Highlight 2: Simplifying Assumptions for the Migration to Ground Water Pathway

• The source is infinite (i.e., steady-state concentrations will be maintained in ground water over the
exposure period of interest).

• Contaminants are uniformly distributed throughout the zone of contamination.

• Soil contamination extends from the surface to the water table (i.e., adsorption sites are filled in the
unsaturated zone beneath the area of contamination).

• There is no chemical or biological degradation in the unsaturated zone.

• Equilibrium soil/water partitioning is instantaneous and linear in the contaminated soil.

• The receptor well is at the edge of the source (i.e., there is no dilution from recharge downgradient of
the site) and is screened within the plume.

• The aquifer is unconsolidated and unconfined (surficial).

• Aquifer properties are homogeneous and isotropic.

• There is no attenuation (i.e., adsorption or degradation) of contaminants in the aquifer.

• NAPLs are not present at the site.

Although simplified, the SSL methodology described in this section is theoretically and operationally
consistent with the more sophisticated investigation and modeling efforts that are conducted to
develop soil cleanup goals and cleanup levels for protection of ground water at Superfund sites. SSLs
developed using this methodology can be viewed as evolving risk-based levels that can be refined as
more site information becomes available. The early use of the methodology at a site will help focus
further subsurface investigations on areas of true concern with respect to ground water quality and
will provide information on soil characteristics, aquifer characteristics, and chemical properties that
can be built upon as a site evaluation progresses. 

2.5.1 Development of Soil/Water Partition Equation . The methodology used to
estimate contaminant release in soil leachate is based on the Freundlich equation, which was
developed to model sorption from liquids to solids. The basic Freundlich equation applied to the
soil/water system is:

K 
d 
= C 

s 
/ C n 

w 
(11)

where

Kd = Freundlich soil/water partition coefficient (L/kg)
Cs = concentration sorbed on soil (mg/kg)
Cw = solution concentration (mg/L)
n = Freundlich exponent (dimensionless).
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Assuming that adsorption is linear with respect to concentration (n=1)* and rearranging to
backcalculate a sorbed concentration (Cs):

Cs = (Kd) Cw (12)

For SSL calculation, Cw is the target soil leachate concentration.

Adjusting Sorbed Soil Concentrations to Total Concentrations. To develop a
screening level for comparison with contaminated soil samples, the sorbed concentration derived
above (Cs) must be related to the total concentration measured in a soil sample (Ct). In a soil sample,
contaminants can be associated with the solid soil materials, the soil water, and the soil air as follows
(Feenstra et al., 1991):

Mt = Ms + Mw + Ma (13)

where

Mt = total contaminant mass in sample (mg)
Ms = contaminant mass sorbed on soil materials (mg)
Mw = contaminant mass in soil water (mg)
Ma = contaminant mass in soil air (mg).

Furthermore,
Mt = Ct ρb Vsp , (14)

Ms = Cs ρb Vsp , (15)

Mw = Cw θw Vsp , (16)
and

Ma = Ca θa Vsp , (17)

where

ρb = dry soil bulk density (kg/L)
Vsp = sample volume (L)
θw = water-filled porosity (Lwater/Lsoil)
Ca = concentration on soil pore air (mg/Lsoil)
θa = air-filled soil porosity (Lair/Lsoil).

For contaminated soils (with concentrations below Csat), Ca may be determined from Cw and the
dimensionless Henry's law constant (HN) using the following relationship:

Ca = Cw HN (18)

* The linear assumption will tend to overestimate sorption and underestimate desorption for most organics at higher
concentrations (i.e., above 10-5 M for organics) (Piwoni and Banerjee, 1989).
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thus

Ma = Cw HN θa Vsp (19)

Substituting into Equation 13:

C t   =   
C s ρ b   +   C w θ w   +   C w H N θ a 

ρ b 

(20)

or

C s   =   C t   −   C w   
ä 

ã 
å å å 
å å å θ w   +   θ a H N 

ρ b 

ë 

í 
ì ì ì 
ì ì ì 

(21)

Substituting into Equation 12 and rearranging:

Soil-Water Partition Equation for Migration to Ground Water Pathway: Inorganic
Contaminants

C t   =   C w   
ä 

ã 
å å å 
å å å K d   +   

θ w   +   θ a H N 

ρ b 

ë 

í 
ì ì ì 
ì ì ì 

(22)

Parameter/Definition (units) Default Source

Ct/screening level in soil (mg/kg) -- --

Cw/target soil leachate concentration
(mg/L)

(nonzero MCLG, MCL,
or HBL) × 20 DAF

Table 1 (nonzero MCLG, MCL); Section
2.5.6 (DAF for 0.5-acre source)

Kd/soil-water partition coefficient (L/kg) chemical-specific see Part 5

θw/water-filled soil porosity (Lwater/Lsoil) 0.3 (30%) U.S. EPA/ORD

θa/air-filled soil porosity (Lair/Lsoil) 0.13 n - θw

n/total soil porosity (Lpore/Lsoil) 0.43 1 - ρb /ρs

ρb/dry soil bulk density (kg/L) 1.5 U.S. EPA, 1991b

ρs/soil particle density (kg/L) 2.65 U.S. EPA, 1991b

HN/dimensionless Henry's law constant H × 41, where 41 is a
conversion factor

U.S. EPA, 1991b

H/Henry's law constant (atm-m3/mol) chemical-specific see Part 5
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Equation 22 is used to calculate SSLs (total soil concentrations, Ct) corresponding to soil leachate
concentrations (Cw) equal to the target contaminant soil leachate concentration. The equation
assumes that soil water, solids, and gas are conserved during sampling. If soil gas is lost during
sampling, θa should be assumed to be zero. Likewise, for inorganic contaminants except mercury,
there is no significant vapor pressure and HN may be assumed to be zero.

The User’s Guide (U.S. EPA, 1996) describes how to develop site-specific estimates of the soil
parameters needed to calculate SSLs. Default soil parameter values for the partition equation are the
same as those used for the VF equation (see Section 2.4.2) except for average water-filled soil
porosity (θw). A conservative value (0.15) was used in the VF equation because the model is most
sensitive to this parameter. Because migration to ground water SSLs are not particularly sensitive to
soil water content (see Section 2.5.7), a value that is more typical of subsurface conditions (0.30) was
used. This value is between the mean field capacity (0.20) of Class B soils (Carsel et al., 1988) and
the saturated volumetric water content for loam (0.43).

Kd varies by chemical and soil type. Because of different influences on Kd values, derivations of Kd

values for organic compounds and metals were treated separately in the SSL methodology.

2.5.2 Organic Compounds—Partition Theory. Past research has demonstrated that,
for hydrophobic organic chemicals, soil organic matter is the dominant sorbing component in soil
and that Kd is linear with respect to soil organic carbon content (OC) as long as OC is above a critical
level (Dragun, 1988). Thus, Kd can be normalized with respect to soil organic carbon to Koc, a
chemical-specific partitioning coefficient that is independent of soil type, as follows:

Kd = Koc foc (23)

where

Koc = organic carbon partition coefficient (L/kg)
foc = fraction of organic carbon in soil (mg/mg)

Substituting into Equation 22:

Soil-Water Partition Equation for Migration to Ground Water Pathway: Organic
Contaminants

C t   =   C w   
ä 

ã 
å å å 
å å å ( K oc foc)   +   

θ w   +   θ a H N 

ρ b 

  
ë 

í 
ì ì ì 
ì ì ì 

(24)
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Parameter/Definition (units) Default Source

Ct/screening level in soil mg/kg) -- --

Cw/target leachate concentration (mg/L) (nonzero MCLG, MCL,
or HBL) × 20 DAF

Table 1 (MCL, nonzero MCLG); Section
2.5.6 (DAF for a 0.5-acre source)

Koc/soil organic carbon-water partition
coefficient (L/kg)

chemical-specific see Part 5

foc/organic carbon content of soil (kg/kg) 0.002 (0.2%) Carsel et al., 1988

θw/water-filled soil porosity (Lwater/Lsoil) 0.3 (30%) U.S. EPA/ORD

θa/air-filled soil porosity (Lair/Lsoil) 0.13 n - θw

n/total soil porosity (Lpore/Lsoil) 0.43 1 - ρb/ρs

ρb/dry soil bulk density (kg/L) 1.5 U.S. EPA, 1991b

ρs/soil particle density (kg/L) 2.65 U.S. EPA, 1991b

HN/dimensionless Henry's law constant H × 41, where 41 is a
conversion factor

U.S. EPA, 1991b

H/Henry's law constant (atm-m3/mol) chemical-specific see Part 5

Part 5 of this document provides Koc values for organic chemicals and describes their development.

The critical organic carbon content, foc* , represents OC below which sorption to mineral surfaces
begins to be significant. This level is likely to be variable and to depend on both the properties of the
soil and of the chemical sorbate (Curtis et al., 1986). Attempts to quantitatively relate foc* to such
properties have been made (see McCarty et al., 1981), but at this time there is no reliable method for
estimating foc* for specific chemicals and soils. Nevertheless, research has demonstrated that, for
volatile halogenated hydrocarbons, foc* is about 0.001, or 0.1 percent OC, for many low-carbon soils
and aquifer materials (Piwoni and Banerjee, 1989; Schwarzenbach and Westall, 1981).

If soil OC is below this critical level, Equation 24 should be used with caution. This is especially true
if soils contain significant quantities of fine-grained minerals with high sorptive properties (e.g.,
clays). If sorption to minerals is significant, Equation 24 will underpredict sorption and overpredict
contaminant concentrations in soil pore water. However, this foc* level is by no means the case for
all soils; Abdul et al. (1987) found that, for certain organic compounds and aquifer materials, sorption
was linear and could be adequately modeled down to foc = 0.0003 by considering Koc alone.

For soils with significant inorganic and organic sorption (i.e., soils with foc < 0.001), the following
equation has been developed (McCarty et al., 1981; Karickhoff, 1984):

Kd = (Koc foc) + (Kio fio) (25)

where

Kio = soil inorganic partition coefficient
fio = fraction of inorganic material
fio + foc = 1.
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Although this equation is considered conceptually valid, Kio values are not available for the subject
chemicals. Attempts to estimate Kio values by relating sorption on low-carbon materials to
properties such as clay-size fraction, clay mineralogy, surface area, or iron-oxide content have not
revealed any consistent correlations, and semiquantitative methods are probably years away (Piwoni
and Banerjee, 1989). However, Piwoni and Banerjee developed the following empirical correlation
(by linear regression, r2 = 0.85) that can be used to estimate Kd values for hydrophobic organic
chemicals from Kow for low-carbon soils:

log Kd = 1.01 log Kow - 0.36 (26)

where

Kow = octanol/water partition coefficient.

The authors indicate that this equation should provide a Kd estimate that is within a factor of 2 or 3
of the actual value for nonpolar sorbates with log Kow < 3.7. This Kd estimate can be used in
Equation 22 for soils with foc values less than 0.001. If sorption to inorganics is not considered for
low-carbon soils where it is significant, Equation 24 will underpredict sorption and overpredict
contaminant concentrations in soil pore water (i.e., it will provide a conservative estimate).

The use of fixed Koc values in Equation 24 is valid only for hydrophobic, nonionizing organic
chemicals. Several of the organic chemicals of concern ionize in the soil environment, existing in
both neutral and ionized forms within the normal soil pH range. The relative amounts of the ionized
and neutral species are a function of pH. Because the sorptive properties of these two forms differ, it
is important to consider the relative amounts of the neutral and ionized species when determining
Koc values at a particular pH. Lee et al. (1990) developed a theoretically based algorithm, developed
from thermodynamic equilibrium equations, and demonstrated that the equation adequately predicts
laboratory-measured Koc values for pentachlorophenol (PCP) and other ionizing organic acids as a
function of pH.

The equation assumes that sorbent organic carbon determines the extent of sorption for both the
ionized and neutral species and predicts the overall sorption of a weak organic acid (Koc,p ) as follows:

Koc,p = Koc,n Φn + Koc,i (1 - Φ n ) (27)

where

Koc,n, Koc,i = sorption coefficients for the neutral and ionized species (L/kg)
Φn = (1 + 10pH - pKa )-1

pKa = acid dissociation constant.

This equation was used to develop Koc values for ionizing organic acids as a function of pH, as
described in Part 5. The User’s Guide (U.S. EPA, 1996) provides guidance on conducting site-specific
measurements of soil pH for estimating Koc values for ionizing organic compounds. Because a
national distribution of soil pH values is not available, a median U.S. ground water pH (6.8) from the
STORET database (U.S. EPA, 1992a) is used as a default soil pH value that is representative of
subsurface pH conditions.
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2.5.3 Inorganics (Metals)—Partition Theory . Equation 22 is used to estimate SSLs for
metals for the migration to ground water pathway. The derivation of Kd values is much more
complicated for metals than for organic compounds. Unlike organic compounds, for which K d values
are largely controlled by a single parameter (soil organic carbon), Kd values for metals are
significantly affected by a variety of soil conditions. The most significant parameters are pH,
oxidation-reduction conditions, iron oxide content, soil organic matter content, cation exchange
capacity, and major ion chemistry. The number of significant influencing parameters, their
variability in the field, and differences in experimental methods result in a wide range of Kd values for
individual metals reported in the literature (over 5 orders of magnitude). Thus, it is much more
difficult to derive generic Kd values for metals than for organics.

The Kd values used to generate SSLs for Ag, Ba, Be, Cd, Cr +3, Cu, Hg, Ni, and Zn were developed
using an equilibrium geochemical speciation model (MINTEQ2). The values for As, Cr6+, Se, and Th
were taken from empirical, pH-dependent adsorption relationships developed by EPA/ORD. Metal
Kd values for SSL application are presented in Part 5, along with a description of their development
and limitations. As with the ionizing organics, Kd values are selected as a function of site-specific soil
pH, and metal Kd values corresponding to a pH of 6.8 are used as defaults where site-specific pH
measurements are not available.

2.5.4 Assumptions for Soil/Water Partition Theory.  The following assumptions are
implicit in the SSL partitioning methodology. These assumptions and their implications for SSL
accuracy should be read and understood before using this methodology to calculate SSLs. 

1. There is no contaminant loss due to volatilization or degradation. The source is
considered to be infinite; i.e., these processes do not reduce soil leachate concentrations
over time. This is a conservative assumption, especially for smaller sites.

2. Adsorption is linear with concentration.  The methodology assumes that adsorption
is independent of concentration (i.e., the Freundlich exponent = 1). This has been
reported to be true for various halogenated hydrocarbons, polynuclear aromatic
hydrocarbons, benzene, and chlorinated benzenes. In addition, this assumption is valid at
low concentrations (e.g., at levels close to the MCL) for most chemicals. As
concentrations increase, however, the adsorption isotherm can depart from the linear.

Studies on trichloroethane (TCE) and chlorobenzene indicate that departure from linear
is in the nonconservative direction, with adsorbed concentrations being lower than
predicted by a linear isotherm. However, adequate information is not available to
establish nonlinear adsorption isotherms for the chemicals of interest. Furthermore, since
the SSLs are derived at relatively low target soil leachate concentrations, departures from
the linear at high concentrations do not significantly influence the accuracy of the
results.

3. The system is at equilibrium with respect to adsorption. This ignores
adsorption/desorption kinetics by assuming that the soil and pore water concentrations
are at equilibrium levels. In other words, the pore-water residence time is assumed to be
longer than the time it takes for the system to reach equilibrium conditions.

This assumption is conservat ive . If equilibrium conditions are not met, the
concentration in the pore water will be less than that predicted by the methodology. The
kinetics of adsorption are not adequately understood for a sufficient number of chemicals
and site conditions to consider equilibrium kinetics in the methodology. 
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4. Adsorption is reversible.  The methodology assumes that desorption processes operate
in the same way as adsorption processes, since most of the Koc values are measured by
adsorption experiments rather than by desorption experiments. In actuality, desorption
is slower to some degree than adsorption and, in some cases, organics can be irreversibly
bound to the soil matrix. In general, the significance of this effect increases with Kow.

This assumption is conservative. Slower desorption rates and irreversible sorption will
result in lower pore-water concentrations than that predicted by the methodology. Again,
the level of knowledge on desorption processes is not sufficient to consider desorption
kinetics and degree of reversibility for all of the subject chemicals.

2.5.5 Dilution/Attenuation Factor Development.  As contaminants in soil leachate
move through soil and ground water, they are subjected to physical, chemical, and biological
processes that tend to reduce the eventual contaminant concentration at the receptor point (i.e.,
drinking water well). These processes include adsorption onto soil and aquifer media, chemical
transformation (e.g., hydrolysis, precipitation), biological degradation, and dilution due to mixing of
the leachate with ambient ground water. The reduction in concentration can be expressed succinctly
by a DAF, which is defined as the ratio of contaminant concentration in soil leachate to the
concentration in ground water at the receptor point. When calculating SSLs, a DAF is used to
backcalculate the target soil leachate concentration from an acceptable ground water concentration
(e.g., MCLG). For example, if the acceptable ground water concentration is 0.05 mg/L and the DAF
is 10, the target leachate concentration would be 0.5 mg/L.

The SSL methodology addresses only one of these dilution-attenuation processes: contaminant
dilution in ground water. A simple equation derived from a geohydrologic water-balance relationship
has been developed for the methodology, as described in the following subsection. The ratio factor
calculated by this equation is referred to as a dilution factor rather than a DAF because it does not
consider processes that attenuate contaminants in the subsurface (i.e., adsorption and degradation
processes). This simplifying assumption was necessary for several reasons. 

First, the infinite source assumption results in all subsurface adsorption sites being eventually filled
and no longer available to attenuate contaminants. Second, soil contamination extends to the water
table, eliminating attenuation processes in the unsaturated zone. Additionally, the receptor well is
assumed to be at the edge of the source, minimizing the opportunity for attenuation in the aquifer.
Finally, chemical-specific biological and chemical degradation rates are not known for many of the
SSL chemicals; where they are available they are usually based on laboratory studies under simplified,
controlled conditions. Because natural subsurface conditions such as pH, redox conditions, soil
mineralogy, and available nutrients have been shown to markedly affect natural chemical and
biological degradation rates, and because the national variability in these properties is significant and
has not been characterized, EPA does not believe that it is possible at this time to incorporate these
degradation processes into the simple site-specific methodology for national application. 

If adsorption or degradation processes are expected to significantly attenuate contaminant
concentrations at a site (e.g., for sites with deep water tables or soil conditions that will attenuate
contaminants), the site manager is encouraged to consider the option of using more sophisticated
fate and transport models. Many of these models can consider adsorption and degradation processes
and can model transient conditions necessary to consider a finite source size. Part 3 of this document
presents information on the selection and use of such models for SSL application.
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The dilution factor model assumes that the aquifer is unconfined and unconsolidated and has
homogeneous and isotropic properties. Unconfined (surficial) aquifers are common across the
country, are vulnerable to contamination, and can be used as drinking water sources by local residents.
Dilution model results may not be applicable to fractured rock or karst aquifer types. The site
manager should consider use of more appropriate models to calculate a dilution factor (or DAF) for
such settings.

In addition, the simple dilution model does not consider facilitated transport. This ignores processes
such as colloidal transport, transport via solvents other than water (e.g., NAPLs), and transport via
dissolved organic matter (DOM). These processes have greater impact as K ow (and hence, Koc)
increases. However, the transport via solvents other than water is operative only if certain site-
specific conditions are present. Transport by DOM and colloids has been shown to be potentially
significant under certain conditions in laboratory and field studies. Although much research is in
progress on these processes, the current state of knowledge is not adequate to allow for their
consideration in SSL calculations.

If there is the potential for the presence of NAPLs in soils at the site or site area in question, SSLs
should not be used for this area (i.e., further investigation is required). The Csat equation (Equation 9)
presented in Section 2.4.4 can be used to estimate the contaminant concentration at which the
presence of pure-phase NAPLs may be suspected for contaminants that are liquid at soil temperature.
If NAPLs are suspected in site soils, refer to U.S. EPA (1992c) for additional guidance on how to
estimate the potential for DNAPL occurrence in the subsurface.

Dilution Model Development.  EPA evaluated four simple water balance models to adjust
SSLs for dilution in the aquifer. Although written in different terms, all four options reviewed can be
expressed as the same simple water balance equation to calculate a dilution factor, as follows:

Option 1 (ASTM):

dilution factor = (1 + Ugw d/IL) (28)

where

Ugw = Darcy ground water velocity (m/yr)
d = mixing zone depth (m)
I = infiltration rate (m/yr)
L = length of source parallel to flow (m).

For Darcy velocity:

Ugw = Ki (29)

where

K = aquifer hydraulic conductivity (m/yr)
i = hydraulic gradient (m/m).

Thus
dilution factor = 1 + (Kid/IL) (30)
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Option 2 (EPA Ground Water Forum):

dilution factor = (Qp + QA)/Qp (31)

where

Qp = percolation flow rate (m3/yr)
QA = aquifer flow rate (m3/yr)

For percolation flow rate:

Qp = IA (32)

where

A = facility area (m2) = WL.

For aquifer flow rate:

QA = WdKi (33)

where

W = width of source perpendicular to flow (m)
d = mixing zone depth (m).

Thus

dilution factor = (IA + WdKi)/IWL

= 1 + (Kid/IL) (34)

Option 3 (Summers Model):

Cw = (Qp Cp)/(Qp + QA) (35)

where

Cw = ground water contaminant concentration (mg/L)
Cp = soil leachate concentration (mg/L)

given that

Cw = Cp/dilution factor
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1/dilution factor = Qp/(Qp + QA)

or
dilution factor = (Qp + QA)/Qp (see Option 2) 

Option 4 (EPA ORD/RSKERL):

dilution factor = (Qp + QA)/Qp = RX/RL (36)

where

R = recharge rate (m/yr) = infiltration rate (I, m/yr)
X = distance from receptor well to ground water divide (m)

(Note that the intermediate equation is the same as Option 2.)

This option is a longer-term option that is not considered further in this analysis because valid X
values are not currently available either nationally or for specific sites. EPA is considering
developing regional estimates for these parameters.

Dilution Model Input Parameters. As shown, all three options for calculating
contaminant dilution in ground water can be expressed as the same equation:

Ground Water Dilution Factor

dilution factor = 1 + (Kid/IL) (37)

Parameter/Definition (units)

K/aquifer hydraulic conductivity (m/yr)
i/hydraulic gradient (m/m)
d/mixing zone depth (m)
I/infiltration rate (m/yr)
L/source length parallel to ground water flow (m)

Mixing Zone Depth (d). Because of its dependence on the other variables, mixing zone depth is
estimated with the method used for the MULTIMED model (Sharp-Hansen et al., 1990). The
MULTIMED estimation method was selected to be consistent with that used by EPA's Office of Solid
Waste for the EPA Composite Model for Landfills (EPACML). The equation for estimating mixing
zone depth (d) is as follows:

d = (2αvL)0.5 + da {1 - exp[(-LI)/(Vsneda)]} (38)
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where

αv = vertical dispersivity (m/m)
Vs = horizontal seepage velocity (m/yr)
ne = effective aquifer porosity (Lpore/Laquifer)
da = aquifer depth (m).

The first term, (2αvL)0.5, estimates the depth of mixing due to vertical dispersivity (dαv) along the
length of ground water travel. Defining the point of compliance with ground water standards at the
downgradient edge of the source, this travel distance becomes the length of the source parallel to flow
L. Vertical dispersivity can be estimated by the following relationship (Gelhar and Axness, 1981):

αv = 0.056 αL (39)

where

αL = longitudinal dispersivity = 0.1 xr

xr = horizontal distance to receptor (m).

Because the potential receptor is assumed to have a well at the edge of the facility, xr = L and

αv = 0.0056 L (40)

Thus

dαv = (0.0112 L2)0.5 (41)

The second term, da {1 - exp[(-LI) / (Vsneda)]}, estimates the depth of mixing due to the downward
velocity of infiltrating water, dIv. In this equation, the following substitution may be made:

Vs = Ki/ne (42)

so

dIv = da {1 - exp[(-LI)/(Kida)]} (43)

Thus, mixing zone depth is calculated as follows:

d = dαv + dIv (44)

Estimation of Mixing Zone Depth

d = (0.0112 L2)0.5 + da {1 - exp[(-LI)/(Kida)]} (45)
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Parameter/Definition (units)

d/mixing zone depth (m)
L/source length parallel to ground water flow (m)
I/infiltration rate (m/yr)
K/aquifer hydraulic conductivity (m/yr)
da/aquifer thickness (m)

Incorporation of this equation for mixing zone depth into the SSL dilution equation results in five
parameters that must be estimated to calculate dilution: source length (L), infiltration rate (I), aquifer
hydraulic conductivity (K), aquifer hydraulic gradient (i), and aquifer thickness (da). Aquifer thickness
also serves as a limit for mixing zone depth. The User’s Guide (U.S. EPA, 1996) describes how to
develop site-specific estimates for these parameters. Parameter definitions and defaults used to
develop generic SSLs are as follows:

• Source Length (L) is the length of the source (i.e., area of contaminated soil) parallel to
ground water flow and affects the flux of contaminant released in soil leachate (IL) as well as
the depth of mixing in the aquifer. The default option for this parameter assumes a square,
0.5-acre contaminant source. This default was changed from 30 acres in response to
comments to be more representative of actual contaminated soil sources (see Section 1.3.4).
Increasing source area (and thereby area) may result in a lower dilution factor. Appendix A
includes an analysis of the conservatism associated with the 0.5-acre source size.

• Infiltration Rate (I). Infiltration rate times the source area determines the amount of
contaminant (in soil leachate) that enters the aquifer over time. Thus, increasing infiltration
decreases the dilution factor. Two options can be used to generate infiltration rate estimates
for SSL calculation. The first assumes that infiltration rate is equivalent to recharge. This is
generally true for uncontrolled contaminated soil sites but would be conservative for capped
sites (infiltration < recharge) and nonconservative for sites with an additional source of
infiltration, such as surface impoundments (infiltration > recharge). Recharge estimates for
this option can be obtained from Aller et al. (1987) by hydrogeologic setting, as described in
Section 2.5.6.

The second option is to use the HELP model to estimate infiltration, as was done for OSW's
EPACML and EPA's Composite Model for Leachate Migration with Transformation
Products (EPACMTP) modeling efforts. The Soil Screening Guidance (U.S. EPA, 1995c)
provides information on obtaining and using the HELP model to estimate site-specific
infiltration rates.

• Aquifer Parameters. Aquifer parameters needed for the dilution factor model include
hydraulic conductivity (K, m/yr), hydraulic gradient (i, m/m), and aquifer thickness (da, m).
The User’s Guide (U.S. EPA, 1996) describes how to develop aquifer parameter estimates for
calculating a site-specific dilution factor.

2.5.6 Default Dilution-Attenuation Factor. EPA has selected a default DAF of 20 to
account for contaminant dilution and attenuation during transport through the saturated zone to a
compliance point (i.e., receptor well). At most sites, this adjustment will more accurately reflect a
contaminant's threat to ground water resources than assuming a DAF of 1 (i.e., no dilution or
attenuation). EPA selected a DAF of 20 using a "weight of evidence" approach. This approach
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considers results from OSW's EPACMTP model as well as results from applying the SSL dilution
model described in Section 2.5.5 to 300 ground water sites across the country.

The default DAF of 20 represents an adjustment from the DAF of 10 presented in the December
1994 draft Soil Screening Guidance (U.S. EPA, 1994h) to reflect a change in default source size from
30 acres to 0.05 acre. A DAF of 20 is protective for sources up to 0.5 acre in size. Analyses
presented in Appendix A indicate that it can be protective of larger sources as well. However, this
hypothesis should be examined on a case-by-case basis before applying a DAF of 20 to sources larger
than 0.5 acre. 

EPACMTP Modeling Effort. One model considered during selection of the default DAF is
described in Background Document for EPA's Composite Model for Leachate Migration with
Transformation Products (U.S. EPA, 1993a). EPACMTP has a three-dimensional module to simulate
ground water flow that can account for mounding under waste sites. The model also has a three-
dimensional transport module and both linear and nonlinear adsorption in the unsaturated and
saturated zones and can simulate chain decay, thus allowing the simulation of the formation and the
fate and transport of daughter (transformation) products of degrading chemicals. The model can also
be used to simulate a finite source scenario.

EPACMTP is comprised of three main interconnected modules:

• An unsaturated zone flow and contaminant fate and transport module

• A saturated zone ground water flow and contaminant fate and transport module

• A Monte Carlo driver module, which generates model parameters from nationwide
probability distributions.

The unsaturated and saturated zone modules simulate the migration of contaminants from initial
release from the soil to a downgradient receptor well. More information on the EPACMTP model is
provided in Appendix E.

EPA has extensively verified both the unsaturated and saturated zone modules of the EPACMTP
against other available analytical and numerical models to ensure accuracy and efficiency. Both the
unsaturated zone and the saturated zone modules of the EPACMTP have been reviewed by the EPA
Science Advisory Board and found to be suitable for generic applications such as the derivation of
nationwide DAFs.

EPACMTP Model Inputs (SSL Application). For nationwide Monte Carlo model
applications, the input to the model is in the form of probability distributions of each of the model
input parameters. The output from the model consists of the probability distribution of DAF values,
representing the likelihood that the DAF will not be less than a certain value. For instance, a 90th
percentile DAF of 10 means that the DAF will be 10 or higher in at least 90 percent of the cases.

For each model input parameter, a probability distribution is provided, describing the nationwide
likelihood that the parameter has a certain value. The parameters are divided into four main groups:

• Source-specific parameters, e.g., area of the waste unit, infiltration rate

• Chemical-specific parameters, e.g., hydrolysis constants, organic carbon partition
coefficient
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• Unsaturated zone-specific parameters, e.g., depth to water table, soil hydraulic
conductivity

• Saturated zone-specific parameters, e.g., saturated zone thickness, ambient ground
water flow rate, location of nearest receptor well.

Probability distributions for each parameter used in the model have been derived from nationwide
surveys of waste sites, such as EPA's landfill survey (53 FR 28692). During the Monte Carlo
simulation, values for each model parameter are randomly drawn from their respective probability
distributions. In the calculation of the DAFs for generic SSLs, site data from over 1,300 municipal
landfill sites in OSW's Subtitle D Landfill Survey were used to define parameter ranges and
distributions. Each combination of randomly drawn parameter values represents one out of a
practically infinite universe of possible waste sites. The fate and transport modules are executed for
the specific set of model parameters, yielding a corresponding DAF value. This procedure is repeated,
typically on the order of several thousand times, to ensure that the entire universe of possible
parameter combinations (waste sites) is adequately sampled. In the derivation of DAFs for generic
SSLs, the model simulations were repeated 15,000 times for each scenario investigated. At the
conclusion of the analysis, a cumulative frequency distribution of DAF values was constructed and
plotted.
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   1/2 width of source
•  Z (well intake point below water table) = Monte 
   Carlo, range 15 ➞ 300 ft

Parameters:

Figure 3. Migration to ground water pathway—EPACMTP modeling
effort.

EPA assumed an infinite waste source of fixed area for the generic SSL modeling scenario. EPA chose
this relatively conservative assumption because of limited information on the nationwide distribution
of the volumes of contaminated soil sources. For the SSL modeling scenario, EPA performed a
number of sensitivity analyses consisting of fixing one parameter at a time to determine the
parameters that have the greatest impact on DAFs. The results of the sensitivity analyses indicate
that the climate (net precipitation), soil types, and size of the contaminated area have the greatest
effect on the DAFs. The EPA feels that the size of the contaminated area lends itself most readily to
practical application to SSLs.

To calculate DAFs for the SSL scenario, the receptor point was taken to be a domestic drinking water
well located on the downgradient edge of the contaminated area. The location of the intake point
(receptor well screen) was assumed to vary between 15 and 300 feet below the water table (these
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values are based on empirical data reflecting a national sample distribution of depth of residential
drinking water wells). The location of the intake point allows for mixing within the aquifer. EPA
believes that this is a reasonable assumption because there will always be some dilution attributed to
the pumping of water for residential use from an aquifer. The horizontal placement of the well was
assumed to vary uniformly along the center of the downgradient edge of the source within a width of
one-half of the width of the source. Degradation and retardation of contaminants were not
considered in this analysis. Figure 3 is a schematic showing aspects of the subsurface SSL conceptual
model used in the EPACMTP modeling effort. Appendix E is the background document prepared by
EPA/OSW for this modeling effort.

EPACMTP Model Results. The results of the EPACMTP analyses indicate a DAF of about
170 for a 0.5-acre source at the 90th percentile protection level (Table 5). If a 95th percentile
protection level is used, a DAF of 7 is protective for a 0.5-acre source. 

Table 5. Variation of DAF with Size of Source Area for SSL EPACMTP
Modeling Effort

DAF

Area (acres) 8 5 t h 9 0 t h 9 5 t h

0.02 1.42E+07 2.09E+05 946
0.04 9.19E+05 2.83E+04 211
0.11 5.54E+04 2.74E+03 44
0.23 1.16E+04 644 15
0.50 2.50E+03 170 7.0

0.69 1.43E+03 120 4.5
1.1 668 60 3.1
1.6 417 38 2.5
1.8 350 33 2.3
3.4 159 18 1.7
4.6 115 13 1.6

11.5 41 5.5 1.2
23 21 3.5 1.2
30 16 3.0 1.1
46 12 2.4 1.1
69 8.7 2.0 1.1

 
Dilution Factor Modeling Effort . To gain further information on the national range and
distribution of DAF values, EPA also applied the simple SSL water balance dilution model to ground
water sites included in two large surveys of hydrogeologic site investigations. These were American
Petroleum Institute's (API's) hydrogeologic database (HGDB) and EPA's database of conditions at
Superfund sites contaminated with DNAPL. 

The HGDB contains the results of a survey sponsored by API and the National Water Well
Association (NWWA) to determine the national variability in simple hydrogeologic parameters
(Newell et al., 1989). The survey was conducted to validate EPA's use of the EPACML model as a
screening tool for the land disposal of hazardous wastes. The survey involved more than 400 ground
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water professionals who submitted data on aquifer characteristics from field investigations at actual
waste sites and other ground water projects. The information was compiled in HGDB, which is
available from API and is included in OASIS, an EPA-sponsored ground water decision support
system. Newell et al. (1990) also present these data as "national average" conditions and by
hydrogeologic settings based on those defined by Aller et al. (1987) for the DRASTIC modeling
effort. Aller et al. (1987) defined these settings within the overall framework defined by Heath's
ground water regions (Heath, 1984). The HGDB estimates of hydraulic conductivity and hydraulic
gradient show reasonable agreement with those in Aller et al. (1987), which serves as another source
of estimates for these parameters.

The SSL dilution factor model (including the associated mixing zone depth model) requires estimates
for five parameters:

da = aquifer thickness (m)
L = length of source parallel to flow (m) 
I = infiltration rate (m/yr)
K = aquifer hydraulic conductivity (m/yr)
i = hydraulic gradient (m/m).

Dilution factors were calculated by individual HGDB or DNAPL site to retain as much site-correlated
parameter information as possible. The HGDB contains estimates of aquifer thickness (da), aquifer
hydraulic conductivity (K), and aquifer hydraulic gradient (i) for 272 ground water sites. The aquifer
hydraulic conductivity estimates were examined for these sites, and sites with reported values less
than 5 H  10-5 cm/s were culled from the database because formations with lower hydraulic
conductivity values are not likely to be used as drinking water sources. In addition, sites in fractured
rock or solution limestone settings were removed because the dilution factor model does not
adequately address such aquifers. This resulted in 208 sites remaining in the HGDB. The DNAPL site
database contains 92 site estimates of seepage velocity (− 

V ), which can be related to hydraulic
conductivity and hydraulic gradient by the following relationship:

− 
V = Ki / n e 

(46)

where

ne = effective porosity.

Effective porosity (ne) was assumed to be 0.35, which is representative of sand and gravel aquifers
(the most prevalent aquifer type in the HGDB). Thus, for the DNAPL sites, 0.35H− 

V  was substituted
for Ki in the dilution factor equation. 

Estimates of the other parameters required for the modeling effort are described below. Site-specific
values were used where available. Because the modeling effort uses a number of site-specific modeling
results to determine a nationwide distribution of dilution factors, typical values were used to estimate
parameters for sites without site-specific estimates.

Source Length (L).  The contaminant source (i.e., area of soil contamination) was assumed
to be square. This assumption may be conservative for sites with their longer dimensions
perpendicular to ground water flow or nonconservative for sites with their longer dimensions parallel
to ground water flow. The source length was calculated as the square root of the source area for the
source sizes in question. To cover a range of contaminated soil source area sizes, five source sizes
were modeled: 0.5 acre, 10 acres, 30 acres, 60 acres, and 100 acres. 
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Infiltration Rate (I) . Infiltration rate estimates were not available in either database.
Recharge estimates for individual hydrogeologic settings from Aller et al. (1987) were used as
infiltration estimates (i.e., it was assumed that infiltration = recharge). Because of differences in
database contents, it was necessary to use different approaches to obtaining recharge/infiltration
estimates for the HGDB and DNAPL sites.

The HGDB places each of its sites in one of the hydrogeologic settings defined by Aller et al. (1987).
A recharge estimate for each HGDB site was simply extracted for the appropriate setting from Aller
et al. The median of the recharge range presented was used (Table 6). 

The DNAPL database does not contain sufficient hydrogeologic information to place each site into
the Aller et al. settings. Instead, each of the 92 DNAPL sites was placed in one of Heath's ground
water regions. The sites were found to lie within five hydrogeologic regions: nonglaciated central,
glaciated central, piedmont/blue ridge, northeast and superior uplands, and Atlantic/Gulf coastal plain.
Recharge was estimated for each region by averaging the median recharge value from all
hydrogeologic settings except for those with steep slopes. The appropriate Heath region recharge
estimate was then used for each DNAPL site in the dilution factor calculations. 

Aquifer Parameters. All aquifer parameters needed for the SSL dilution model are included
in the HGDB. Because hydraulic conductivity and gradient are included in the seepage velocity
estimates in the DNAPL site database, only aquifer thickness was unknown for these sites. Aquifer
thickness for all DNAPL sites was set at 9.1 m, which is the median value for the "national average"
condition in the HGDB (Newell et al., 1990). 

Dilution Modeling Results. Table 7 presents summary statistics for the 92 DNAPL
sites, the 208 HGDB sites, and all 300 sites. One can see that the HGDB sites generally have lower
dilution factors than the DNAPL sites, although the absolute range in values is greater in the HGDB.
However, the available information for these sites is insufficient to fully explain the differences in
these data sets. The wide range of dilution factors for these sites reflects the nationwide variability in
hydrogeologic conditions affecting this parameter. The large difference between the average and
geometric mean statistics indicates a distribution skewed toward the lower dilution factor values. The
geometric mean represents a better estimate of the central tendency of such skewed distributions.
Appendix F presents the dilution modeling inputs and results for the HGDB and DNAPL sites,
tabulated by individual site. 

Selection of the Default DAF. The default DAF was selected considering the evidence of
the national DAF and dilution factor estimates described above. A DAF of 10 was selected in the
December 1994 draft Soil Screening Guidance to be protective of a 30-acre source size. The
EPACMTP model results showed a DAF of 3 for 30 acres at the 90th percentile. The SSL dilution
model results have geometric mean dilution factors for a 30-acre source of 10 and 7 for DNAPL sites
and HGDB sites, respectively. In a weight of evidence approach, more weight was given to the results
of the DNAPL sites because they are representative of the kind of sites to which SSLs are likely to be
applied. Considering the conservative assumptions in the SSL dilution factor model (see Section
2.5.5), and the conservatism inherent in the soil partition methodology (see Section 2.5.4), EPA
believes (1) that these results support the use of a DAF of 10 for a 30-acre source, and (2) that this
DAF will protect human health from exposure through this pathway at most Superfund sites across
the Nation
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Table 6.  Recharge Estimates for DNAPL Site Hydrogeologic Regions

Recharge (m/yr)     Recharge (m/yr)
Hydrogeologic setting Min. Max. Avg. Hydrogeologic setting Min. Max. Avg.
Nonglaciated Central (Region 6) Piedmont/Blue Ridge (Region 8)

Alluvial Mountain Valleys 0.10 0.18 0.14 Alluvial Mountain Valleys 0.18 0.25 0.22 
Alter. SS/LS/Sh., Thin Soil 0.10 0.18 0.14 Regolith 0.10 0.18 0.14 
Alter. SS/LS/Sh., Deep Regolith 0.10 0.18 0.14 River Alluvium 0.18 0.25 0.22 
Solution Limestone* 0.25 0.38 0.32 Mountain Crests 0.00 0.05 0.03 
Alluvium w/ Overbank Deposits 0.18 0.25 0.22 Swamp/Marsh 0.10 0.18 0.14 
Alluvium w/o Overbank Deposits 0.18 0.25 0.22 Overall Average: 0.15 
Braided River Deposits 0.10 0.18 0.14 
Triassic Basins 0.10 0.18 0.14 Northeast & Superior Uplands (Region 9)
Swamp/Marsh 0.10 0.18 0.14 Alluvial Mountain Valleys 0.18 0.25 0.22 
Met./Ig. Domes & Fault Blocks 0.00 0.05 0.03 Till Over Crystalline Bedrock 0.18 0.25 0.22 
Unconsol./Semiconsol. Aquifers 0.00 0.05 0.03 Glacial Till Over Outwash 0.18 0.25 0.22 

Overall Average: 0.15 Outwash* 0.25 0.38 0.32 
Moraine 0.18 0.25 0.22 
Alluvium w/ Overbank Deposits 0.18 0.25 0.22 

Glaciated Central (Region 7) Alluvium w/o Overbank Deposits* 0.25 0.38 0.32 
Glacial Till Over Bedded Rock 0.10 0.18 0.14 Swamp/Marsh 0.10 0.18 0.14 
Glacial Till Over Outwash 0.10 0.18 0.14 Bedrock Uplands 0.10 0.18 0.14 
Glacial Till Over Sol. Limestone 0.10 0.18 0.14 Glacial Lake/Marine Deposits 0.10 0.18 0.14 
Glacial Till Over Sandstone 0.10 0.18 0.14 Beaches, B. Ridges, Dunes* 0.25 0.38 0.32 
Glacial Till Over Shale 0.10 0.18 0.14 Overall Average: 0.22 
Outwash 0.18 0.25 0.22 
Outwash Over Bedded Rock* 0.25 0.38 0.32 
Outwash Over Solution Limestone* 0.25 0.38 0.32 Atlantic/Gulf Coastal Plain (Region 10)
Moraine 0.18 0.25 0.22 Regional Aquifers 0.00 0.05 0.03 
Buried Valley 0.18 0.25 0.22 Un./Semiconsol. Surficial Aquifer* 0.25 0.38 0.32 
Alluvium w/ Overbank Deposits 0.10 0.18 0.14 Alluvium w/ Overbank Deposits 0.18 0.25 0.22 
Alluvium w/o Overbank Deposits* 0.25 0.38 0.32 Alluvium w/o Overbank Deposits* 0.25 0.38 0.32 
Glacial Lake Deposits 0.10 0.18 0.14 Swamp* 0.25 0.38 0.32 
Thin Till Over Bedded Rock 0.18 0.25 0.22 Overall Average: 0.24 
Beaches, B. Ridges, Dunes* 0.25 0.38 0.32 
Swamp/Marsh 0.10 0.18 0.14 

Overall Average: 0.20 
Source: Aller et al. (1987); hydrogeologic regions from Heath (1984).
* 0.25 m to 0.38 m (9.8 in to 15 in) used as recharge range for 25+ m setting values from Aller et al. (1987).
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Table 7. SSL Dilution Factor Model Results: DNAPL and HGDB Sites

Source area (acres)

0 . 5 1 0 3 0 1 0 0 6 0 0

DNAPL Sites (92)
Geomean 34 15 10 6 4
Average 321 138 80 44 19
10th percentile 3 2 1 1 1
25th percentile 8 4 3 2 1

Median 30 13 8 5 3
75th percentile 140 60 35 20 9
90th percentile 336 144 84 46 20

HGDB sites (208)
Geomean 16 10 7 5 3
Average 958 829 561 371 159

10th percentile 2 1 1 1 1
25th percentile 3 2 1 1 1
Median 10 6 5 3 2
75th percentile 56 30 19 12 5
90th percentile 240 134 90 51 21

All 300 sites

Geomean 20 11 8 6 3
Average 763 617 414 271 116
10th percentile 2 1 1 1 1
25th percentile 4 2 2 1 1
Median 15 8 5 4 2
75th percentile 70 35 23 13 6
90th percentile 292 144 88 49 21

DNAPL = DNAPL Site Survey (EPA/OERR).
HGDB  = Hydrogeologic database (API).

To adjust the 30-acre DAF for a 0.5-acre source, EPA considered the geomean 0.5-acre dilution
factors for the DNAPL sites (34), HGDB sites (16), and all 300 sites (20). A default DAF of 20 was
selected as a conservative value for a 0.5-acre source size.

This value also reflects the ratio between 0.5-acre and 30-acre geomean and median dilution factors
calculated for the HGDB sites (2.2 and 2.0, respectively). The HGDB data reflect the influence of
source size on actual dilution factors more accurately than the DNAPL site data because the HGDB
includes site-specific estimates of aquifer thickness. As shown in the following section, aquifer
thickness has a strong influence on the effect of source size on the dilution factor since it provides an
upper limit on mixing zone depth. Increasing source area increases infiltration, which lowers the
dilution factor, but also increases mixing zone depth, which increases the dilution factor. For an
infinitely thick aquifer, these effects tend to cancel each other, resulting in similar dilution factors
for 0.5 and 30 acres. Thin aquifers limit mixing depth for larger sources; thus the added infiltration
predominates and lowers the dilution factors for the larger source. Since the DNAPL dilution factor
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analyses use a fixed aquifer depth, they tend to overestimate the reduction in dilution factors that
result from a smaller source.

2.5.7 Sensitivity Analysis. A sensitivity analysis was conducted to examine the effects of
site-specific parameters on migration to ground water SSLs. Both the partition equation and the
dilution factor model were considered in this analysis. Because an adequate database of national
distributions of these parameters was not available, a nominal range method was used to conduct the
analysis. In this analysis, independent parameters were selected and each was taken to maximum and
minimum values while keeping all other parameters at their nominal, or default, values. 

Overall, SSLs are most sensitive to changes in the dilution factor. As shown in Table 7, the 10th to
90th percentile dilution factors vary from 2 to 292 for the 300 DNAPL and HGDB sites. Much of
this variability can be attributed to the wide range of aquifer hydraulic conductivity across the Nation.
In contrast, the most sensitive parameter in the partition equation (f oc) only affects the SSL by a
factor of 1.5.

Partition Equation.  The partition equation requires the following site-specific inputs: fraction
organic carbon, average annual soil moisture content, and soil bulk density. Although volumetric soil
moisture content is somewhat dependent on bulk density (in terms of the porosity available to be
filled with water), calculations were conducted to ensure that the parameter ranges selected do not
result in impossible combinations of these parameters. Because the effects of the soil parameters on
the SSLs are highly dependent on chemical properties, the analysis was conducted on four organic
chemicals spanning the range of these properties: chloroform, trichloroethylene, naphthalene, and
benzo(a)pyrene.

The range used for soil moisture conditions was 0.02 to 0.43 L water/L soil. The lower end of this
range represents a likely residual moisture content value for sand, as might be found in the drier
regions of the United States. The higher value (0.43) represents full saturation conditions for a loam
soil. The range of bulk density (1.25 to 1.75) was obtained from the Patriot soils database, which
contains bulk density measurements for over 20,000 soil series across the United States.

Establishing a range for subsurface organic carbon content (foc) was more difficult. In spite of an
extensive literature review and contacts with soil scientists, very little information was found on the
distribution of this parameter with depth in U.S. soils. The range used was 0.001 to 0.003 g carbon / g
soil. The lower limit represents the critical organic carbon content below which the partition
equation is no longer applicable. The upper limit was obtained from EPA's Environmental Research
Laboratory in Ada, Oklahoma, as an expert opinion. Generally, soil organic carbon content falls off
rapidly with depth. Since the typical value used as an SSL default for surface soils is 0.006, and 0.002
is used for subsurface soils, this limited range is consistent with the other default assumptions used in
the Soil Screening Guidance.

The results of the partition equation sensitivity analysis are shown in Table 8.

For volatile chemicals, the model is somewhat sensitive to water content, with up to 54 and 19
percent change in SSLs for chloroform and trichloroethylene, respectively. The model is less
sensitive to bulk density, with a high percent change of 18 for chloroform and 14 for
trichloroethylene. Organic carbon content has the greatest effect on SSLs for all chemicals except
chloroform. As expected, the effect of foc increases with increasing Koc. The greatest effect was seen
for benzo(a)pyrene whose SSL showed a 50 percent increase at an foc of 0.03. An foc of 0.005 will
increase the benzo(a)pyrene SSL by 150 percent.
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Table 8.  Sensitivity Analysis for SSL Partition Equation

Chloroform Trichloroethylene Naphthalene Benzo(a)pyrene

Parameter assignments
SSL

(mg/kg)
Percent
change

SSL
(mg/kg)

Percent
change

SSL
(mg/kg)

Percent
change

SSL
(mg/kg)

Percent
change

All default parameter values 0.59 — 0.057 — 84 — 8 —

Less conservative parameter value
Organic carbon
Bulk density
Soil moisture

0.67
0.69
0.74

14
18
26

0.074
0.065
0.062

29
14
9

124
85
86

48
1
2

12
8
8

50
0
0

More conservative parameter value
Organic carbon
Bulk density
Soil moisture

0.51
0.51
0.27

-14
-13
-54

0.040
0.051
0.046

-29
-10
-19

44
83
80

-48
-1
-4

4
8
8

-50
0
0

Conservatism

Input parameters Less Nominal More

Fraction org. carbon
(g/g)

0.003 0.002 0.001

Bulk density (kg/L) 1.25a 1.50 1.75b

Average soil moisture
(L/L)

0.43 0.30 0.02

a n = 0.53; qa = 0.23.
b n = 0.34; qa = 0.04.

Chemical-specific parameters Chloroform Trichloroethylene Naphthalene Benzo(a)pyrene

Koc 3.98E+01 1.66E+02 2.00E+03 1.02E+06

HN 1.50E-01 4.22E-01 1.98E-02 4.63E-05
Cw 2.0c 0.1c 20d 0.004c

c MCL H 20 DAF.
d HBL (HQ=1) H 20 DAF.                            
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Dilution Factor.  Site-specific parameters for the dilution factor model include aquifer hydraulic
conductivity (K), hydraulic gradient (i), infiltration rate (I), aquifer thickness (d), and source length
parallel to ground water flow (L). Because they are somewhat dependent, hydraulic conductivity and
hydraulic gradient were treated together as Darcy velocity (K H i). The parameter ranges used for the
dilution factor analysis represent the 10th and 90th percentile values taken from the HGDB and
DNAPL site databases, with the geometric mean  serving as the nominal value, as shown in Table 9. 

Source length was varied by assuming square sources of 0.5 to 30 acres in size. Bounding estimates
were conducted for each of these source sizes.
The results in Table 9 show that Darcy velocity has the greatest effect on the dilution factor, with a
range of dilution factors from 1.2 to 85 for a 30-acre source and 2.1 to 263 for a 0.5-acre source.
Infiltration rate has the next highest effect, followed by source size and aquifer thickness. Note that
aquifer thickness has a profound effect on the influence of source size on the dilution factor. Thick
aquifers show no source size effect because the increase in infiltration flux from a larger source is
balanced by the increase in mixing zone depth, which increases dilution in the aquifer. For very thin
aquifers, the mixing zone depth is limited by the aquifer thickness and the increased infiltration flux
predominates, decreasing the dilution factor for larger sources.

2 .6 Mass-Limit Model Development

This section describes the development of models to solve the mass-balance violations inherent in
the infinite source models used to calculate SSLs for the inhalation and migration to ground water
exposure pathways. The models developed are not finite source models per se, but are designed for
use with the current infinite source models to provide a lower, mass-based limit for SSLs for the
migration to ground water and inhalation exposure pathways for volatile and leachable contaminants. 
For each pathway, the mass-limit model calculates a soil concentration that corresponds to the
release of all contaminants present within the source, at a constant health-based concentration, over
the duration of exposure. These mass-based concentration limits are used as a minimum
concentration for each SSL; below this concentration, a receptor point concentration time-averaged
over the exposure period cannot exceed the health-based concentration on which it is based.

2.6.1 Mass Balance Issues.  Infinite source models are subject to mass balance violations
under certain conditions. Depending on a compound's volatility and solubility and the size of the
source, modeled volatilization or leaching rates can result in a source being depleted in a shorter time
than the exposure duration (or the flux over a 30- or 70-year duration would release a greater mass of
contaminants than are present). Several commenters to the December 1994 draft Soil Screening
Guidance expressed concern that it is unrealistic for total emissions over the duration of exposure to
exceed the total mass of contaminants in a source. Using the soil saturation concentration (Csat) and
a 5- to 10-meter contaminant depth, one commentor calculated that mass balance would be violated
by the SSL volatilization model for 25 percent of the SSL chemicals. 

Short of finite source modeling, the limitations of which in soil screening are discussed in the draft
Technical Background Document for Soil Screening Guidance  (U.S. EPA, 1994i), there were two
options identified for addressing mass-balance violations within the soil screening process: 

• Shorten the exposure duration to a value that would reflect mass
limitations given the volatilization rate calculated using the current
method
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Table 9. Sensitivity Analysis for SSL Dilution Factor Model

Dilution Factor

Source area

Ratio of 0.5-
acre/30-acre

Mixing depth (m)

Parameter
assignments 30-acre 0.5-acre 30-acre 0.5 acre

All central parameters 5.2 15 2.9 12 5.1

Less conservative
Darcy velocity
Aquifer thickness
Infiltration rate

85
15
39

263
15

118

3.1
1.0
3.0

12
40
12

4.8
5.1
4.8

More conservative
Darcy velocity
Aquifer thickness
Infiltration rate

1.2
2.1
3.2

2.1
9.1
8.7

1.8
4.3
2.7

12
3.0
12

12
3.0
5.5

Conservatism

Input parameters Less Nominal More

Darcy velocity (DV, m/yr) 442 22 0.8

Aquifer thickness (da, m) 46 12 3

Infiltration rate (m/yr) 0.02 0.18 0.35

Parameter sources

Percentile DVa (m/yr) dab (m)

10th 0.8 3.0

25th 4 5.5

50th 22 11

75th 121 23

90th 442 46

Average: 800 28

Geomean: 22 12
a 300 DNAPL & HGDB sites.
b 208 HGDB sites.

57



• Change the volatilization rate to a value corresponding to the uniform
release of the total mass of contaminants over the period of exposure.

The latter approach was taken in the draft Risk-Based Corrective Action (RBCA) screening
methodology developed by the American Society for Testing and Materials (ASTM) (ASTM, 1994).
As stated on page B6 of the RBCA guidance (B.6.6.6):

In the event that the time-averaged flux exceeds that which would occur if all
chemicals initially present in the surficial soil zone volatilized during the exposure
period, then the volatilization factor is determined from a mass balance assuming that
all chemical initially present in the surficial soil zone volatilizes during the exposure
period.

This was selected over the exposure duration option because it is reasonably conservative for
screening purposes (obviously, more contaminant cannot possibly volatilize from the soil) and it
avoided the uncertainties associated with applying the current models to estimate source depletion
rates.

In summary, the mass-limit approach offers the following advantages:

• It corrects the possible mass-balance violation in the infinite-source
SSLs.

• It does not require development of a finite source model to calculate
SSLs.

• It is appropriate for screening, being based on the conservative
assumption that all of the contaminant present leaches or volatilizes
over the period of exposure.

• It is easy to develop and implement, requiring only very simple
algebraic equations and input parameters that are, with the exception
of source depth, already used to calculate SSLs.

The derivation of these models is described below. It should be noted that the American Industrial
Health Council (AIHC) independently developed identical models to solve the mass-balance violation
as part of their public comments on the Soil Screening Guidance.

2.6.2 Migration to Ground Water Mass-Limit Model.  For the migration to ground
water pathway, the mass of contaminant leached from a contaminant source over a fixed exposure
duration (ED) period can be calculated as

Ml = Cw H I H As H ED (47)

where

Ml = mass of contaminant leached (g)
Cw = leachate contaminant concentration (mg/L or g/m3)
I = infiltration rate (m/yr)
As = source area (m2)
ED = exposure duration (yr).
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The total mass of contaminants present in a source can be expressed as

MT = Ct Hρb H As H ds (48)

where

MT = total mass of contaminant present (g)
Ct = total soil contaminant concentration (mg/kg or g/Mg, dry basis)
ρb = dry soil bulk density (kg/L or Mg/m3)
As = source area (m2)
ds = source depth (m).

To avoid a mass balance violation, the mass of contaminant leached cannot exceed the total mass of
contaminants present (i.e., Ml cannot exceed MT). Therefore, the maximum possible contaminant
mass that can be leached from a source (assuming no volatilization or degradation) is MT and the
upper limit for Ml is

Ml = MT

or

Cw × I × As × ED = Ct × ρb × As × ds 

Rearranging to solve for the total soil concentration (Ct) corresponding to this situation (i.e.,
maximum possible leaching)

Mass-Limit Model for Migration to Ground Water Pathway

Ct = (Cw × I × ED)/(ρb × ds) (49)

Parameter/Definition (units) Default

Ct/screening level in soil (mg/kg) --

Cw/target soil leachate concentration (mg/L) (nonzero MCLG, MCL, or HBL) × 20 DAF

I/infiltration rate (m/yr) site-specific
ED/exposure duration (yr) 70
ρb/dry soil bulk density (kg/L) 1.5

ds/average source depth (m) site-specific
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This soil concentration (Ct) represents a lower limit for soil screening levels calculated for the
migration to ground water pathway. It represents the soil concentration corresponding to complete
release of soil contaminants over the ED time period at a constant soil leachate concentration (C w).
Below this Ct, the soil leachate concentration averaged over the ED time period cannot exceed Cw.

2.6.3 Inhalation Mass-Limit Model. The volatilization factor (VF) is basically the ratio
of the total soil contaminant concentration to the air contaminant concentration. VF can be
calculated as

VF = (Q/C) H (CTo/Jsave) H 10-10 m2kg/cm2mg (50)

where

VF = volatilization factor (m3/kg)
Q/C = inverse concentration factor for air dispersion (g/m2-s per kg/m3)
CTo = total soil contaminant concentration at t=0 (mg/kg or g/Mg, dry basis)
Jsave = average rate of contaminant flux from the soil to the air (g/cm2-s).

The total amount of contaminant contained within a finite source can be written as

Mt = CTo H ρb H As H ds (51)

where

Mt = total mass of contaminant within the source (g)
CTo = total soil contaminant concentration at t=0 (mg/kg or g/Mg, dry basis)
ρb = soil dry bulk density (kg/L = Mg/m3)
As = area of source (m2)
ds = depth of source (m).

If all of the contaminant contained within a finite source is volatilized over a given averaging time
period, the average volatilization flux can be calculated as

Jsave = Mt/[(As H 104 cm2/m2) H (T H 3.15E7 s/yr)] (52)

where

T = exposure period (yr).

Substituting Equation 51 for Mt in Equation 52 yields

Jsave = (CTo H ρb H ds) / (104 cm2/m2 H T H 3.15E7 s/yr) (53)

Rearranging Equation 53 yields
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CTo/Jsave = (104 cm2/m2 H T H 3.15E7 s/yr)/(ρb H ds) (54)

Substituting Equation 54 into Equation 50 yields

Mass-Limit Model for Inhalation of Volatiles

VF = (Q/C) H [(T H 3.15E7 s/yr)/(ρb H ds H 106 g/Mg)] (55)

Parameter/Definition (units) Default

VF/volatilization factor (m3/kg) --
Q/C/inverse of mean conc. at center of source (g/m2-s per kg/m3) Table 3
T/exposure interval (yr) 30
ρb/dry soil bulk density (kg/L) 1.5

ds/average source depth (m) site-specific

If the VF calculated using an infinite source volatilization model for a given contaminant is less than
the VF calculated using Equation 55, then the assumption of an infinite source may be too
conservative for that specific contaminant at that source. Consequently, VF, as calculated in
Equation 55, could be considered a minimum value for VF.

2 .7 Plant Uptake

Commentors have raised concerns that the ingestion of contaminated produce from homegrown
gardens may be a significant exposure pathway. EPA evaluated empirical data on plant uptake,
particularly the data presented in the Technical Support Document for Land Application of Sewage
Sludge, often referred to as the "Sludge Rule" (U.S. EPA, 1992d).

EPA found that empirical plant uptake-response slopes were available for selected metals but that
available data were insufficient to estimate plant uptake of organics. In an effort to obtain additional
empirical data, EPA has jointly funded research with the State of California on plant uptake of
organic contaminants. These studies support ongoing revisions to the indirect, multimedia exposure
model CalTOX. 

The Sludge Rule identified six metals of concern with empirical plant uptake data: arsenic, cadmium,
mercury, nickel, selenium, and zinc. Plant uptake-response slopes were given for seven plant
categories such as grains and cereals, leafy vegetables, root vegetables, and garden fruits. EPA
evaluated the study conditions (e.g., soil pH, application matrix) and methods (e.g., geometric mean,
default values) used to calculate the plant uptake-response slopes for each plant category and
determined that the geometric mean slopes were generally appropriate for calculating SSLs for the
soil-plant-human exposure pathway. 

However, the geometric mean of empirical uptake-response slopes from the Sludge Rule must be
interpreted with caution for several reasons. First, the dynamics of sludge-bound metals may differ
from the dynamics of metals at contaminated sites. For example, the empirical data were derived
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from a variety of studies at different soil conditions using different forms of the metal (i.e., salt vs.
nonsalt). In studies where the application matrix was sludge, the adsorption power of sludge in the
presence of calcium ions may have reduced the amount of metal that is bioavailable to plants and,
therefore, plant uptake may be greater in non-sludge-amended soils.

In addition to these confounding conditions, default values of 0.001 were assigned for plant uptake in
studies where the measured value was below 0.001. A default value was needed to calculate the
geometric mean uptake-response slope values. Moreover, considerable study-to-study variability is
shown in the plant uptake-response slope values (up to 3 orders of magnitude for certain plant/metal
combinations). This variability could result from varying soil characteristics or experimental
conditions, but models have not been developed to relate changes in plant uptake to such conditions.
Thus, the geometric mean values represent "typical" values from the experiments; actual values at
specific sites could show marked variation depending on soil composition, chemistry, and/or plant
type.

OERR has used the information in the Sludge Rule to identify six metals (arsenic, cadmium, mercury,
nickel, selenium, and zinc) of potential concern through the soil-plant-human exposure pathway for
consideration on a site-specific basis. The fact that these metals have been identified should not be
misinterpreted to mean that other contaminants are not of potential concern for this pathway.
Other EPA offices are looking at empirical data and models for estimating plant uptake of organic
contaminants from soils and OERR will incorporate plant uptake of organics once these efforts are
reviewed and finalized.

Methods for evaluating the soil-plant-human pathway are presented in Appendix G. Generic
screening levels are calculated based on the uptake factors (i.e., bioconcentration factors [Br])
presented in the Sludge Rule. Generic plant SSLs are compared with generic SSLs based on direct
ingestion as well as levels of inorganics in soil that have been reported to cause phytotoxicity (Will
and Suter, 1994). Although site-specific factors such as soil type, pH, plant type, and chemical form
will determine the significance of this pathway, the results of our analysis suggest that the soil-plant-
human pathway may be of particular concern for sites with soils contaminated with arsenic or
cadmium. Likewise, the potential for phytotoxicity will be greatly influenced by site-specific factors;
however, the data presented by Will and Suter (1994) suggest that, with the exception of arsenic, the
levels of inorganics that are considered toxic to plants are well below the levels that may impact
human health via the soil-plant-human pathway.

2 .8 Intrusion of Volatiles into Basements: Johnson and Ettinger Model

Concern about the potential impact of contaminated soil on indoor air quality prompted EPA to
consider the Johnson and Ettinger (1991) model, a heuristic model for estimating the intrusion rate
of contaminant vapors from soil into buildings. The model is a closed-form analytical solution for
both convective and diffusive transport of vapor-phase contaminants into enclosed structures located
above the contaminated soil. The model may be solved for both steady-state (i.e., infinite source) or
quasi-steady-state (i.e., finite source) conditions. The model incorporates a number of key
assumptions, including no leaching of contaminant to ground water, no sinks in the building, and well-
mixed air volume within the building. 

To evaluate the effects of using the Johnson and Ettinger model on SSLs for volatile organic
contaminants, EPA contracted Environmental Quality Management, Inc. (EQ), to construct a case
example to estimate a high-end exposure point concentration for residential land use (Appendix H;
EQ and Pechan, 1994). The case example models a contaminant source relatively close or directly
beneath a building where the soil beneath the building is very permeable and the building is
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underpressurized, tending to pull contaminants into the basement. Where possible and appropriate,
values of model variables were taken directly from Johnson and Ettinger (1991). Using both steady-
state and quasi-steady-state formulations, building air concentrations of each of 42 volatile SSL
chemicals were calculated. The inverses of these concentrations were substituted into the inhalation
SSL equations (Equations 4 or 5) as an indoor volatilization factor (VF indoor) to calculate carcinogenic
or noncarcinogenic SSLs based on migration of contaminants into basements (i.e., "indoor
inhalation" SSLs).

Results showed a difference of up to 2 orders of magnitude between the steady-state and quasi-steady-
state results for the indoor inhalation SSLs. Infinite source indoor inhalation SSLs were less than the
corresponding "outdoor" inhalation SSLs by as much as 3 orders of magnitude for highly volatile
constituents. For low-volatility constituents, the difference was considerably less, with no difference
in the indoor and outdoor SSLs in some cases. The EQ study also indicated that the most important
input parameters affecting long-term building concentration (and thus the SSL) are building
ventilation rate, distance from the source (i.e., source-building separation), soil permeability to vapor
flow, and source depth. For lower-permeability soils, the number and size of cracks in the basement
walls may be more significant, although this was not a significant variable for the permeable soils
considered in the study.

EPA decided against using the Johnson and Ettinger model to calculate generic SSLs due to the
sensitivity of the model to parameters that do not lend themselves to standardization on a national
basis (e.g., source depth, the number and size of cracks in basement walls). In addition, the only
formal validation study identified by EPA compares model results with measured radon
concentrations from a highly permeable soil. Although these results compare favorably, it is not
clear how applicable they are to less permeable soils and compounds not already present in soil as a
gas (as radon is).

The model can be applied on a site-specific basis in conjunction with the results of a soil gas survey.
Where land use is currently residential, a soil gas survey can be used to measure the vapor phase
concentrations at the foundation of buildings, thereby eliminating the need to model partitioning of
contaminants, migration from the source to the basement, and soil permeability.

For future use scenarios, although some site-specific data are available, the difficulties are similar to
those encountered with generic application of the model. Predictions must be made regarding the
distance from the source to the basement and the permeability of the soil, basement floor, and walls.
EQ's report models the potential impact of placing a structure directly above the source. Depending
on the permeability of the surrounding soils, the results suggest that the level of residual
contamination would have to be extremely low to allow for such a scenario. Distance from the source
can have a dramatic impact on the results and should be considered in more detailed investigations
involving future residential use scenarios.
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Part 3: MODELS FOR DETAILED ASSESSMENT

The Soil Screening Guidance addresses the inhalation and migration to ground water exposure
pathways with simple equations that require a small number of easily obtained soil parameters,
meteorologic conditions, and hydrogeologic parameters. These equations incorporate a number of
conservative simplifying assumptions—an infinite source, no fractionation between pathways, no
biological or chemical degradation, no adsorption—conditions that can be addressed with more
complicated models. Applying such models will more accurately define the risk of exposure via the
inhalation or the migration to ground water pathway and, depending on site conditions, can lead to
higher SSLs that are still protective. However, input data requirements and modeling costs make this
option more expensive to implement than the SSL equations. 

This part of the Technical Background Document presents information on the selection and use of
more complex fate and transport models for calculating SSLs. Generally, the decision to use these
models will involve balancing costs: if the models and assumptions used to develop simple site-
specific SSLs are overly conservative with respect to site conditions (e.g., a thick unsaturated zone),
the additional cost and time required to apply these models may be offset by the potential cost
savings associated with higher, but still protective, SSLs.

Sections 3.1 and 3.2 include information on equations and models that can accommodate finite
contaminant sources and fractionate contaminants between pathways (e.g., VLEACH and EMSOFT)
and predict the subsequent impact on either ambient air or ground water. However, when using a
finite source model, the site manager should recognize the uncertainties inherent in site-specific
estimates of subsurface contaminant distributions and use conservative estimates of source size and
concentrations to allow for such uncertainties. In addition, model predictions should be validated
against actual site conditions to the extent possible.

3 .1 Inhalation of Volatiles: Detailed Models

Developing SSLs for the inhalation of volatiles involves calculating a site-specific volatilization
factor (VF) and dispersion factor (Q/C). This section provides a brief description of finite source
volatilization models with potential applicability to SSL development and information on site-
specific application of the AREA-ST dispersion model for estimating the Q/C values needed to
calculate both VF and PEF. It should not be viewed as an official endorsement of these models (other
volatilization models may be available with applicability to SSL development). 

3.1.1 Finite Source Volatilization Models.  To identify suitable models for addressing a
finite contaminant source, EPA contracted Environmental Quality Management, Inc. (EQ), to
conduct a preliminary evaluation of a number of soil volatilization models, including volatilization
models developed by Hwang and Falco (1986), as modified by EQ (1992), and by Jury et al. (1983,
1984, and 1990) and VLEACH, a multipathway model developed primarily to assess exposure
through the ground water pathway. Study results (EQ and Pechan, 1994) show reasonable agreement
(within a factor of 2) between emission predictions using the modified Hwang and Falco or Jury
models, but consistently lower predictions from VLEACH. However, Shan and Stephens (1995)
discovered an error in the VLEACH calculation of the apparent diffusivity, which has been
subsequently corrected. The corrected VLEACH model, version 2.2, appears to provide emission
estimates similar to the Jury and the modified Hwang and Falco models. The revised VLEACH (v.2.2)
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program is available from the Center for Subsurface Modeling Support (CSMOS) at EPA's
Environmental Research Laboratory in Ada, Oklahoma (WWW.EPA.GOV/ADA/ CSMOS.HTML),
and is discussed further in Section 3.2.

For certain contaminant conditions, Jury et al. (1990) present a simplified equation (Jury's Equation
B1) for estimating the flux of a contaminant from a finite source of contaminated soil. The
following assumptions were used to derive this simplified flux equation:

• Uniform soil properties (e.g., homogeneous average soil water content, bulk density,
porosity, and fraction organic carbon)

• Instantaneous linear equilibrium adsorption

• Linear equilibrium liquid-vapor partitioning (Henry's law)

• Uniform initial contaminant incorporation at t=0

• Chemicals in a dissolved form only (i.e., soil contaminant concentrations are below
Csat)

• No boundary layer thickness at ground level (no stagnant air layer)

• No water evaporation or leaching

• No chemical reactions, biodegradation, or photolysis

• ds >> (4DAt)1/2 (ramifications of this are discussed below). 

Under these assumptions, the Jury et al. (1990) simplified finite source model is

Js = Co(DA/πt)1/2[1-exp(-ds2/4DAt)] (56)

where
Js = contaminant flux at ground surface (g/cm2-s)

Co = uniform contaminant concentration at t=0 (g/cm3)
DA = apparent diffusivity (cm2/s)

π = 3.14
t = time (s)

ds = depth of uniform soil contamination at t=0 (cm),

and

DA = [(θa10/3 Di HN + θw10/3 Dw)/n2]/(ρb Kd + θw + θa HN) (57)

where
θa = air-filled soil porosity (Lair/Lsoil) = n - θw
n = total soil porosity (Lpore/Lsoil) = 1 - (ρb/ρs)

θw = water-filled soil porosity (Lwater/Lsoil) = wρb/ρw

ρb = soil dry bulk density (g/cm3)
ρs = soil particle density (g/cm3)
w = average soil moisture content (g/g)
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ρw = water density (g/cm3)
Di = diffusivity in air (cm2/s)
HN = dimensionless Henry's law constant = 41 H HLC

HLC = Henry's law constant (atm-m3/mol)
Dw = diffusivity in water (cm2/s)
Kd = soil-water partition coefficient (cm3/g) = Koc foc

Koc = soil organic carbon partition coefficient (cm3/g)
foc = organic carbon content of soil (g/g).

To estimate the average contaminant flux over 30 years, the time-dependent contaminant flux
must be solved for various times and the results averaged. A simple computer program or
spreadsheet can be used to calculate the instantaneous flux of contaminants at set intervals and
numerically integrate the results to estimate the average contaminant flux.  However, the time-step
interval must be small enough (e.g., 1-day intervals) to ensure that the cumulative loss through
volatilization is less than the total initial mass.  Inadequate time steps can lead to mass-balance
violations.

To address this problem, EPA/ORD’s National Center for Environmental Assessment has developed
a computer modeling program, EMSOFT.  The computer program provides an average emission flux
over time by using an analytical solution to the integral, thereby eliminating the problem of
establishing adequate time steps for numerical integration.  In addition, the EMSOFT model can
account for water convection (i.e., leaching), and the impact of a soil-air boundary layer on the flux
of contaminants with low Henry’s law constants.  EMSOFT will be available through EPA’s National
Center for Environmental Assessment (NCEA) in Washington, DC.

Once the average contaminant flux is calculated, VF is calculated as:

VF = (Q/C) H (Co/ρb) H (1/Jsave) H 10-4 m2/cm2 (58)

where

VF = volatilization factor (m3/kg)
Q/C = inverse concentration factor for air dispersion (g/m2-s per kg/m3)

Co = uniform contaminant concentration at t=0 (g/cm3)
ρb = soil dry bulk density (g/cm3)

Jsave = average rate of contaminant flux (g/cm2-s).

3.1.2 Air Dispersion Models. The inverse concentration factor for air dispersion, Q/C, is
used in the determination of both VF and PEF. For a detailed site-specific assessment of the
inhalation pathway, a site-specific Q/C can be determined using the Industrial Source Complex Model
platform in the short-term mode (ISCST3). Only a very brief overview of the application,
assumptions, and input requirements for the model as used to determine Q/C is provided in this
section.  This model is the final regulatory version of the ISCST3 model.

The ISCST3 model FORTRAN code, executable versions, sample input and output files, description,
and documentation can be downloaded from the “Other Models” section of the Office of Air Quality
Planning and Standards (OAQPS) Support Center for Regulatory Air Models bulletin board system
(SCRAM BBS).  To access information, call:
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OAQPS SCRAM BBS
(919) 541-5742 (24 hours/day, 7 days/week except Monday AM)
1,200–9,600, 14,400 baud
Line Settings: 8 bits, no parity, 1 stop bit
Terminal Emulation: VT100 or ANSI
System Operator: (919) 541-5384 (normal business hours EST).

The user registers in the first call and then has full access to the BBS.

The ISCST3 model will output an air concentration (in µg/m3) when the concentration model option
is selected (e.g., CO MODELOPT DFAULT CONC rural/urban). The surface area of the
contaminated soil source must be determined. For the ISCST3 model, the source location of an area
source is defined by the coordinates of the southwest corner of the square (e.g., SO LOCATION
sourcename AREA -1/2length -1/2width height=0). For the source parameter input line, the
contaminant's area emission rate (in units of g/m2-s) must be entered. The area emission rate is the
site-specific average emission flux rate, as calculated in Equation 56, converted to units of g/m2-s
(i.e., Aremis = Jsave H 104 cm2/m2). Alternatively, an area emission rate of 1 g/m2-s can be assumed.
A grid or circular series of receptor sites should be used in and around the area source to identify the
point of maximum contaminant air concentration. Hourly meteorologic data (*.MET files) for the
nearest city (i.e., airport) of similar terrain and the preprocessor PCRAMMET also can be
downloaded from the SCRAM BBS.

The ISCST3 model output concentration is then used to calculate Q/C as

Q/C = (Jsave H 104 cm2/m2)/(Cair H 10-9 kg/µg) (59)

where

Q/C = inverse concentration factor for air dispersion (g/m2-s per kg/m3)
Jsave = average rate of contaminant flux (g/cm2-s)
Cair = ISC output maximum contaminant air concentration (µg/m3).

Note: If an area emission rate of 1 g/m2-s is assumed, then (Jsave H 104 cm2/m2) = 1, and Equation
59 simplifies to simply the inverse of the maximum contaminant air concentration (in
kg/m3).

3 .2 Migration to Ground Water Pathway

For the migration to ground water pathway, the SSL equations assume an infinite source,
contamination extending to the water table, and no attenuation due to degradation or adsorption in
the unsaturated zone. At sites with small sources, deep water tables, confining layers in the
unsaturated zone that can block contaminant transport, or contaminants that degrade through
biological or chemical mechanisms, more complex models that can address such site conditions can
be used to calculate higher SSLs that still will be protective of ground water quality. This section
provides information on the use of such models in the soil screening process to calculate a dilution-
attenuation factor (Section 3.2.1) and to estimate contaminant release in leachate and transport
through the unsaturated zone (Section 3.2.2).
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3.2.1 Saturated Zone Models. EPA has developed guidance for the selection and
application of saturated zone transport and fate models and for interpretation of model applications.
The user is referred to Ground Water Modeling Compendium, Second Edition 1994 (U.S. EPA,
1994b) and Framework for Assessing Ground Water Modeling Applications  (U.S. EPA, 1994a) for
further information. 

More complex saturated zone models can be used to calculate a dilution-attenuation factor (DAF)
that, unlike the SSL dilution model, can consider attenuation in the aquifer. Some can handle a finite
source through a transient mode that requires a time-stepped concentration from a finite-source
unsaturated zone model (see Section 3.2.2). In general, to calculate a DAF using such models, the
contaminant concentration at the water table under the source (Cw) is set to unity (e.g., 1 mg/L).
The DAF is the reciprocal of the predicted concentration at the receptor point (CRP) as follows:

DAF = Cw /CRP = 1/CRP  (60)

3.2.2 Unsaturated Zone Models.  In an effort to provide useful information for model
application, EPA's ORD laboratories in Ada, Oklahoma, and Athens, Georgia, conducted an
evaluation of nine unsaturated zone fate and transport models (Criscenti et al., 1994;  Nofziger et al.,
1994). The results of this effort are summarized here. The models reviewed are only a subset of the
potentially appropriate models available to the public and are not meant to be construed as having
received EPA approval. Other models also may be applicable to SSL development, depending on site-
specific circumstances. 

Each of the unsaturated zone models selected for evaluation are capable, to varying degrees, of
simulating the transport and transformation of chemicals in the subsurface. Even the most unique site
conditions can be simulated by either a single model or a combination of models. However, the
intended uses and the required input parameters of these models vary. The models evaluated include:

• RITZ (Regulatory and Investigative Treatment Zone model)

• VIP (Vadose zone Interactive Process model)

• CMLS (Chemical Movement in Layered Soils model)

• HYDRUS 

• SUMMERS (named after author)

• MULTIMED (MULTIMEDia exposure assessment model)

• VLEACH (Vadose zone LEACHing model)

• SESOIL (SEasonal SOIL compartment model)

• PRZM-2 (Pesticide Root Zone Model).

RITZ, VIP, CMLS, and HYDRUS were evaluated by Nofziger et al. (1994). SUMMERS,
MULTIMED, VLEACH, SESOIL, and PRZM-2 were evaluated by Criscenti et al. (1994). These
documents should be consulted for further information on model application and use.

The applications, assumptions, and input requirements for the nine models evaluated are described in
this section. The model descriptions include model solution method (i.e., analytical, numerical), the
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purpose of the model, and descriptions of the methods used by the model to simulate
water/contaminant transport and contaminant transformation. Each description is accompanied by a
table of required input parameters. Input parameters discussed include soil properties, chemical
properties, meteorologic data, and other site information. In addition, certain input control
parameters may be required such as time stepping, grid discretization information, and output format.

Information on determining general applicability of the models to subsurface conditions is provided,
followed by an assessment of each model's potential applicability to the soil screening process.

RITZ. Information on the RITZ model was obtained primarily from Nofziger et al. (1994). RITZ is
a steady-state analytical model used to simulate the transport and fate of chemicals mixed with oily
wastes (sludge) and disposed of by land treatment. RITZ simulates two layers of the soil column with
uniform properties. The soil layers consist of: (1) the upper plow zone where the oily waste is
applied and (2) the treatment zone. The bottom of the treatment zone is the water table. It is
assumed in the model that the oily waste is completely mixed in and does not migrate out of the plow
zone, which represents the contaminant source at an initial time. RITZ also assumes an infinite
source (i.e., a continuous flux at constant concentration). The flux of water is assumed to be constant
with time and depth and the Clapp-Hornberger constant is used in defining the soil water content
resulting from a specified recharge rate. Sorption, vapor transport, volatilization, and biochemical
degradation are also considered (van der Heijde, 1994). Partitioning between phases is instantaneous,
linear, and reversible. Input parameters required for the RITZ model are presented in Table 10.
Biochemical degradation of the oil and contaminant is considered to be a first-order process, and
dispersion in the water phase is ignored.

Table 10. Input Parameters Required for RITZ Model

Soil properties Site characteristics Pollutant properties Oil properties

Percent organic carbon Plow zone depth Concentration in sludge Concentration of oil in
sludge

Bulk density Treatment zone depth Koc Density of oil

Saturated water content Recharge rate (constant) Kow Degradation half-life of oil

Saturated hydraulic
conductivity

Evaporation rate
(constant)

Henry's law constant ---

Clapp-Hornberger
constant

Air temperature
(constant)

Degradation half-life
(constant)

---

--- Relative humidity
(constant)

Diffusion coefficient (in
air)

---

--- Sludge application rate --- ---
--- Diffusion coefficient

(water vapor in oil)
--- ---

VIP. Information on the VIP model was obtained from Nofziger et al. (1994). The VIP model is a
one-dimensional, numerical (finite-difference) fate and transport model also designed for simulating
the movement of compounds in the unsaturated zone resulting from land application of oily wastes.
Like the RITZ model, VIP considers dual soil zones (a plow zone and a treatment zone) and considers
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the source to be infinite. VIP differs from RITZ in that it solves the governing differential equations
numerically, which allows variability in the flux of water and chemicals over time. Advection and
hydrodynamic dispersion are the primary transport mechanisms for the contaminant in water (van
der Heijde, 1994). Instead of assuming instantaneous, linear equilibrium between all phases, VIP
considers the partitioning rates between the air, oil, soil, water, and vapor-phase transport.
Contaminant transformation processes include hydrolysis, volatilization, and sorption. Oxygen-
limited degradation and diffusion of the contaminant in the air phases are also considered. Sorption is
instantaneous as described for the RITZ model. The input parameters required for the VIP model are
presented in Table 11.

Table 11.  Input Parameters Required for VIP Model

Soil 
properties

Site 
characteristics

Pollutant 
properties Oxygen properties

Oil
properties

Porosity Plow zone depth Concentration in
sludge

Oil-air partition
coefficienta

Density of oil

Bulk density Treatment zone
depth

Oil-water partition
coefficienta

Water-air partition
coefficienta

Degradation
rate constant
of oil

Saturated hydraulic
conductivity

Mean daily
recharge rate

Air-water partition
coefficienta

Oxygen half-saturation
constant in air phase a

---

Clapp-Hornberger
constant

Temperature (each
layer)

Soil-water partition
coefficienta

Oxygen half-saturation
constant in oil phase a

---

--- Sludge application
rate

Degradation constant
in oila

Oxygen half-saturation
constant in water
phasea

---

--- Sludge density Degradation constant
in watera

Oxygen half-saturation
constant (oil
degradation)

---

--- Application period
and frequency in
period

Dispersion coefficient Stoichiometric ratio of
oxygen to pollutant
consumed

---

--- Weight fraction
water in sludge

Adsorption-desorption
rate constant (water/oil)

Stoichiometric ratio of
oxygen to oil
consumed

---

--- Weight fraction oil
in waste

Adsorption-desorption
rate constant
(water/soil)

Oxygen transfer rate
coefficient between oil
and air phases

---

--- --- Adsorption-desorption
rate constant (water/air)

Oxygen transfer rate
coefficient between
water and air phases

---

a Parameters required for plow zone and treatment zone.

CMLS . Information on CMLS was obtained from Nofziger et al. (1994). CMLS is an analytical
model developed as a management tool to describe the fate and transport of pesticides in layered soils
and to estimate the amount of chemical at a certain position at a certain time. The model allows
designation of up to 20 soil layers with uniform soil and chemical properties defined for each layer.
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Water in the soil system is "pushed ahead" of new water (recharge) entering the system. The water
content is reduced to the field capacity after each infiltration event, and water is removed from the
root zone in proportion to the available water stored in that layer (Nofziger et al., 1994). CMLS
assumes movement of the chemical in liquid phase only and allows a finite source. Chemical
partitioning between the soil and the water is assumed to be linear, instantaneous, and reversible.
Volatilization is not considered. Dispersion and diffusion of the chemical is ignored and degradation is
defined as a first-order process. The input parameters required for the CMLS model are presented in
Table 12.

Table 12.  Input Parameters Required for CMLS

Soil properties Site characteristics Chemical properties

Depth of bottom of soil  layers Daily infiltration or precipitation Degradation half-life 
(each soil layer)

Organic carbon content Daily evapotranspiration Amount applied
Bulk density --- Depth of application
Saturated water content --- Date of application
Field capacity --- Koc

Permanent wilting point --- ---

HYDRUS . Information on the HYDRUS model was obtained from Nofziger et al. (1994).
HYDRUS is a finite-element model for one-dimensional solute fate and transport simulations. The
boundary conditions for flow, as well as soil and chemical properties, can therefore vary with time. A
finite source also can be modeled. Soil parameters are described by the van Genuchten parameters.
The model also considers root uptake and hysteresis in the water movement properties. Solute
transport and transformation incorporates molecular diffusion, hydrodynamic dispersion, linear or
nonlinear equilibrium partitioning (sorption), and first-order decay (van der Heijde, 1994).
Volatilization is not considered. The input parameters required by HYDRUS are presented in
Table 13.

SUMMERS . Information on the SUMMERS model was obtained from Criscenti et al. (1994).
SUMMERS is a one-dimensional analytical model that simulates one-dimensional, nondispersive
transport in a single layer of soil from an infinite source. It was developed to determine the
contaminant concentrations in soil that would result in ground water contamination above specified
levels for evaluating geothermal energy sites. The model is similar to the SSL equations in that it
assumes steady-state water movement and equilibrium partitioning of the contaminant in the
unsaturated zone and performs a mass-balance calculation of mixing in an underlying aquifer. For the
saturated zone, the model assumes a constant flux from the surface source and instantaneous,
complete mixing in the aquifer. The mixing depth is therefore defined by the thickness of the
aquifer. The model does not account for volatilization. The input parameters required for SUMMERS
are listed in Table 14.
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Table 13.  Input Parameters Required for HYDRUS

Soil properties Site characteristics Pollutant properties
Root uptake
parameters

Depth of soil layers Uniform or stepwise
rainfall intensity

Molecular diffusion
coefficient

Power function in stress-
response function

Saturated water
content

Contaminant
concentrations in soil

Dispersivity Pressure head where
transpiration is reduced by
50%

Saturated hydraulic
conductivity

--- Decay coefficient
(dissolved)

Root density as a function of
depth

Bulk density --- Decay coefficient
(adsorbed)

---

Retention
parameters

--- Freundlich isotherm
coefficients

---

Residual water
content

--- --- ---

Table 14.  Input Parameters Required for SUMMERS

Parameters required

Target concentration in ground water Thickness of aquifer

Volumetric infiltration rate into aquifer Width of pond/spill perpendicular to flow
Downward porewater velocity Initial (background) concentration

Ground water seepage velocity Equilibrium partition coefficient
Void fraction Darcy velocity in aquifer

Horizontal area of pond or spill Volumetric ground water flow rate

MULTIMED. Information on the MULTIMED model was obtained from Criscenti et al. (1994)
and Salhotra et al. (1990). MULTIMED was developed as a multimedia fate and transport model to
simulate contaminant migration from a waste disposal unit. For this review, only the fate and
transport of pollutants from the soil to migration to ground water pathway was considered in detail. 

In MULTIMED, infiltration of waste into the unsaturated or saturated zones can be simulated using a
landfill module or by direct infiltration to the unsaturated or saturated zones. Flow in the unsaturated
zone and for the landfill module is simulated by a one-dimensional, semianalytical module. Transport
in the unsaturated zone considers the effects of dispersion, sorption, volatilization, biodegradation,
and first-order chemical decay. The saturated transport module is also one-dimensional, but considers
three-dimensional dispersion, linear adsorption, first-order decay, and dilution due to recharge.
Mixing in the underlying saturated zone is based on the vertical dispersivity specified, the length of
the disposal facility parallel to the flow direction, the thickness of the saturated zone, the ground
water velocity, and the infiltration rate. The saturated zone module can simulate steady-state and
transient ground water flow and thus can consider a finite source assumption through a leachate
"pulse duration." The parameters required for the unsaturated and saturated zone transport in
MULTIMED are presented in Table 15.
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Table 15.  Input Parameters Required for MULTIMED

Unsaturated zone parameters

Saturated hydraulic
conductivity

Thickness of each layer Reference temperature for air
diffusion

Porosity Longitudinal dispersivity Molecular weight
Air entry pressure head Percent organic matter Infiltration rate

Depth of unsaturated zone Soil bulk density Area of waste disposal unit
Residual water content Biological decay coefficient Duration of pulse

Number of porous materials Acid, base, and neutral
hydrolysis rates

Source decay constant

Number of layers Reference temperature Initial concentration at landfill

Alpha coefficient Normalized distribution
coefficient

Particle diameter

van Genuchten exponent Air diffusion coefficient ---

Saturated zone parameters

Recharge rate Longitudinal dispersivity Organic carbon content

First-order decay coefficient Transverse dispersivity Well distance from site
Biodegradation coefficient Vertical dispersivity Angle off-center of well

Aquifer thickness Temperature of aquifer Well vertical distance
Hydraulic gradient pH ---

VLEACH . Information on the VLEACH model was obtained from Criscenti et al. (1994).
VLEACH is a one-dimensional, finite difference model developed to simulate the transport of
contaminants displaying linear partitioning behavior through the vadose zone to the water table by
aqueous advection and diffusion. Multiple layers can be modeled and are expressed as polygons with
different soil properties and recharge rates. Water flow is assumed to be steady state. Linear
equilibrium partitioning is used to determine chemical concentrations between the aqueous, gaseous,
and adsorbed phases (sorption and volatilization), and a finite source can be considered. Chemical or
biological degradation is not considered. The input parameters required for VLEACH are presented in
Table 16.

Table 16.  Input Parameters Required for VLEACH

Soil properties
Chemical

characteristics Site properties

Dry bulk density Koc Recharge rate

Total porosity Henry's law constant Contaminant concentrations in
recharge

Volumetric water content Aqueous solubility Depth to ground water

Fractional organic carbon Free air diffusion coefficient Dimensions of "polygons"
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SESOIL. Information on the SESOIL model was obtained from Criscenti et al. (1994). SESOIL is
a one-dimensional, finite difference flow and transport model developed for evaluating the
movement of contaminants through the vadose zone. The model contains three components: (1)
hydrologic cycle, (2) sediment cycle, and (3) pollutant fate cycle. The model estimates the rate of
vertical solute transport and transformation from the land surface to the water table. Up to four
layers can be simulated by the model and each layer can be subdivided into 10 compartments with
uniform soil characteristics. Hydrologic data can be included using either monthly or annual data
options. Solute transport is simulated for ground water and surface runoff including eroded sediment.
Pollutant fate considers equilibrium partitioning to soil and air phases (sorption and diffusion),
volatilization from the surface layer, first-order chemical degradation, biodegradation, cation
exchange, hydrolysis, and metal complexation and allows for a stationary free phase. The required
input parameters for SESOIL are presented in Table 17 for the monthly option.

Table 17.  Input Parameters Required for SESOIL (Monthly Option)

Climate data Soil data Chemical data Application data

Mean air temperaturea Number of layers and
sublayers

Solubility in water Application area

Mean cloud cover
fractiona

Thickness of layers Air diffusion coefficient Site latitude

Mean relative humiditya pH of each layer Henry's law constant Spill index

Short wave albedo
fractiona

Bulk density Organic carbon
adsorption ratio

Pollutant load

Total precipitation Intrinsic permeability Soil adsorption
coefficient

Mass removed or
transformed

Mean storm duration Pore
disconnectedness
index

Molecular weight Index of volatile
diffusion

Number of storm events Effective porosity Valence Index of transport in
surface runoff

--- Organic carbon
content

Hydrolysis constants
(acid, base, neutral)

Ratio pollutant conc. in
rain to solubility

--- Cation exchange
capacity

Biodegradation rates
(liquid, solid)

Washload area

--- Freundlich exponent Ligand stability constant Average slope and
slope length

--- Silt, sand, and clay
fractions

Moles ligand per mole
compound

Erodibility factor

--- Soil loss ratio Molecular weight of
ligand

Practice factor

--- --- Ligand mass Manning coefficient
a SESOIL uses these parameters to calculate evapotranspiration if an evapotranspiration value is not specified.
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PRZM-2 . Information on PRZM-2 was obtained from Criscenti et al. (1994). PRZM-2 is a
combination of two models developed to simulate the one-dimensional movement of chemicals in
the unsaturated and saturated zones. The first model, PRZM, is a finite difference model that
simulates water flow and detailed pesticide fate and transformation in the unsaturated zone. The
second model, VADOFT, is a one-dimensional finite element model with more detailed water
movement simulation capabilities. The coupling of these models results in a detailed representation
of contaminant transport and transformation in the unsaturated zone.

PRZM has been used predominantly for evaluation of pesticide leaching in the root zone. PRZM uses
detailed meteorologic and surface hydrology data for the hydrologic simulations. Runoff, erosion,
plant uptake, leaching, decay, foliar washoff, and volatilization are considered in the surface
hydrologic and chemical transport components. Chemical transport and fate in the subsurface is
simulated by advection, dispersion, molecular diffusion, first-order chemical decay, biodegradation,
daughter compound progeny, and soil sorption. The input parameters required for PRZM are
presented in Table 18.

VADOFT can be run independently of PRZM and output from the PRZM model can be used to set
the boundary conditions for VADOFT. The lower boundaries could also be specified as a constant
pressure head or zero velocity. Transport simulations consider advection and diffusion with sorption
and first-order decay. The input requirements for VADOFT are presented in Table 19.

Considerations for Unsaturated Zone Model Selection. The accuracy of a model
in a site-specific application depends on simplifications and assumptions implicit in the model and
their relationship to site-specific conditions. Additional error may be introduced from assumptions
made when deriving input parameters.  Although each of the nine models evaluated has been tested
and validated for simulation of water and contaminant movement in the unsaturated zone, they are
different in purpose and complexity, with certain models designed to simulate very specific scenarios.

A model should be selected to accommodate a site-specific scenario as closely as possible. For
example, if contaminant volatilization is of concern, the model should consider volatilization and
vapor phase transport. After a model is determined to be appropriate for a site, contaminant(s), and
conditions to be modeled, the site-specific information available (or potentially available) should be
compared to the input requirements for the model to ensure that adequate inputs can be developed.

The unsaturated zone models addressed in this study use either analytical, semianalytical, or
numerical solution methods. Analytical models represent the simplest models, requiring the least
number of input parameters. They use a closed-form solution for the pertinent equations. In
analytical models, certain assumptions have to be made with respect to the geometry of the system
and external stresses. For this reason, there are few analytical flow models (van der Heijde, 1994).
Analytical solutions are common, however, for fate and transport problems by solution of
convection-dispersion equations. Analytical models require the assumption of uniform flow
conditions, both spatially and temporally.

Semianalytical models approximate complex analytical solutions using numerical techniques (van der
Heijde, 1994). Transient or steady-state conditions can be approximated using a semianalytical
model. However, spatial variability in soil or aquifer conditions cannot be accommodated. 

Numerical models use approximations of pertinent partial differential equations usually by finite-
difference or finite-element methods. The resolution of the area and time of simulation is defined by
the modeler. Numerical models may be used when simulating time-dependent scenarios, spatially
variable soil conditions, and unsteady flow (van der Heijde, 1994).
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Table 18. Input Parameters Required for PRZM

Daily climate data

Pan evaporation and
pan factor

Precipitation Windspeed Snowmelt factor

Temperature Monthly daylight
hours

Solar radiation Minimum evaporation
extraction depth

Erosion data

Topographic factor/soil
erodibility

Average duration of
rainfall

Field area Practice factor

Crop data

Surface condition of
crop

Maximum
interception storage

Maximum rooting depth Maximum canopy
coverage

Maximum dry weight of
crop after harvest

--- Emergence, maturation,
and harvest dates

---

Pesticide data

Application quantity Number of
applications 
(50 maximum)

Number of chemicals 
(3 maximum)

Application dates

Foliar extraction
coefficient

Incorporation depth Plant uptake factor Foliar decay rates

Diffusion coefficient in
air

Enthalpy of
vaporization

Kd and Koc Henry's law constant

Initial concentration
levels

Parent/daughter
transform rates

Aqueous, sorbed, vapor
decay rates

Soil data

Compartment
thicknesses

Runoff curve
numbers

Core depth Number and thickness
of horizons

Soil drainage parameter Hydrodynamic
dispersion

Bulk density Initial soil water content

Wilting point Percent organic
carbon

Field capacity ---

Soil temperature

Heat capacity per unit
volume

Albedo Reflectivity of soil surface Height of windspeed
measurement

Thermal conductivity of
horizon

Avgerage monthly
bottom boundary
temperature

Initial horizon
temperature

Sand and clay content

Biodegradation and irrigation parameters (not presented)
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Table 19.  Input Parameters Required for VADOFT

Pesticide data Soil data

Number of chemicals Number of soil horizons Relative permeability vs.
saturation

Aqueous decay rate Horizon thicknesses Pressure head vs. saturation
Initial concentration Saturated hydraulic conductivity Residual water phase saturation
Longitudinal dispersivity Effective porosity Brooks and Corey n
Retardation coefficient Air entry pressure head van Genuchten alpha
Molecular diffusion --- ---

Conc. flux at first node
(if independent of PRZM)

Input flux or head at first node (if independent of PRZM)

In certain cases, input parameters to be used in a model are not definitively known. Some models
allow some input parameters to be expressed as probability distributions rather than a single value,
referred to as Monte Carlo simulations. This method can provide an estimate of the uncertainty of
the model output (i.e., percent probability that a contaminant will be greater than a certain
concentration at a depth), but requires knowledge of the parameter distributions. Alternatively, a
bounding approach can be used to estimate the effects of likely parameter ranges on model results
where there is uncertainty in input parameter values.

Model Applicability to SSLs . The unsaturated models evaluated herein can provide inputs
necessary for soil screening by calculating leachate concentrations at the water table or by calculating
infiltration rates. In the former application, they produce results comparable to the leach test
option. As with the leach test, the leachate concentration from the model is divided by the dilution
factor to obtain an estimated ground water concentration at the receptor well. This receptor point
concentration is then compared with the acceptable ground water concentration to determine if a
site's soils exceed SSLs.

Table 20 summarizes characteristics and capabilities of the models evaluated for this study. All nine
of the models can calculate contaminant concentrations in leachate that has infiltrated down to the
water table from the vadose zone, although CMLS requires a separate calculation to estimate leachate
concentration. If there is reliable site data indicating significant degradation in soil, several of the
models can consider biological and/or chemical degradation processes. The models also can address
contaminant adsorption; those that can model layered soils can be especially useful in settings where
low-permeability clay layers may attenuate contaminants through adsorption. Finally, several of the
models can address a finite source if the size of the source is accurately known.

The average annual infiltration rate at a site is difficult to measure in the field yet is required for
estimating a dilution factor or DAF. Four of the models evaluated, CMLS, HYDRUS, SESOIL, and
PRZM, can calculate infiltration rates given either daily or monthly rainfall data. 

Two models, VLEACH and SESOIL, address volatilization from the soil surface along with leachate
emissions and therefore may be useful for SSL development for the volatilization and migration to
ground water pathways. The volatile emission portion of VLEACH is discussed in Section 3.1.
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Table 20.  Characteristics of Unsaturated Zone Models Evaluated
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Fate and Transport Processes Considered
   

Other

Table 20 addresses only unsaturated zone fate and transport model components, although two models
(MULTIMED and SUMMERS) have saturated zone flow and transport capabilities. The following
text highlights some of the differences between the models, outlines their advantages and
disadvantages, and describes appropriate scenarios for model application. 

RITZ. RITZ was designed to model land treatment units and is appropriate for sites where oily
wastes are present (it includes sorption on an immobile oil phase as well as onto soil particles).
Sorption, degradation, volatilization, and first-order decay processes are considered in the subsurface
simulations. The most significant drawback for the model is the limit on the number of soil layers.
Optimally, RITZ would be recommended for modeling chemical migration in a uniform unsaturated
zone as a result of land application. Although the oil phase can be omitted for simulations of
scenarios without oily materials, the RITZ model's focus on oily waste degradation in land treatment
units limits its utility for soil screening (SSLs are not applicable when soils contain a separate oil
phase).

VIP . VIP also is appropriate for sites where release of oily wastes has occurred. Some of the
limitations described in RITZ also apply to the VIP model. VIP could be used as a followup model to
RITZ since variable chemical and water fluxes can be simulated. In this case, significant additional
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input parameters are required to simulate transient partitioning between the air, soil, water, and oil
phases. Like RITZ, VIP's focus on land treatment of oily waste limits its application to SSLs.

CMLS. CMLS differs from RITZ and VIP in that it allows designation of up to 20 soil layers with
different properties. It does not consider nonaqueous phase liquids, dispersion, diffusion, or vapor
phase transport, but a finite source can be modeled. CMLS estimates the location of the peak
concentration of contaminants through a layered soil system. A limitation of the CMLS model for
SSL application is that it does not calculate leachate concentrations. Instead, it calculates the amount
of chemical at a certain depth at a certain time. The user must estimate the concentration based on
the amount of chemical present and the total flux of water in the system (Nofziger et al., 1994). The
model is typically used to estimate the time for a chemical entering the unsaturated zone to reach a
certain depth. 

HYDRUS. Like CMLS, the HYDRUS model can also simulate chemical movement in layered soils
and can consider a finite source, but also includes dispersion and diffusion as well as sorption and first-
order decay. In addition, HYDRUS outputs the chemical concentration in the soil water as a function
of time and depth along with the amount of chemical remaining in the soil. The model considers root
zone uptake, but other models such as PRZM should be used if the comprehensive effects of plant
uptake are to be considered in the simulations. Because it can estimate infiltration from rainfall
contaminant concentrations, HYDRUS may be useful in SSL applications.

SUMMERS. The SUMMERS model is a relatively simple model designed to simulate leaching in
the unsaturated zone and is essentially identical to the SSL migration to ground water equations in
assumptions and limitations. It is appropriate for use as an initial screening model where site data are
limited and where volatilization is not of concern. However, since attenuation processes such as
biodegradation, first-order decay, volatilization, or other attenuation processes (other than sorption)
are not considered, it is a quite conservative model. Since volatilization is not considered, it cannot
be used to simulate migration of volatile compounds to the atmosphere. Because of its similarities to
the SSL migration to ground water equations, the SUMMERS model is not suitable for a more detailed
assessment of site conditions.

MULTIMED . MULTIMED simulates simple vertical water movement in the unsaturated zone.
Since an initial soil concentration cannot be specified, either the soil/water partition equation or a
leaching test (SPLP) must be used to estimate soil leachate contaminant concentrations.
MULTIMED is appropriate for simulating contaminant migration in soil and can be used to model
vadose zone attenuation of leachate concentrations derived from a partition equation (see Section
2.5.1). In addition, since it links the output from the unsaturated zone transport module with a
saturated zone module, it can be used to determine the concentration of a contaminant in a well
located downgradient from a contaminant source. MULTIMED is appropriate for early-stage site
simulations because the input parameters required are typically available and uncertainty analyses can
be performed using Monte Carlo simulations for those parameters for which reliable values are not
known. 

VLEACH. In VLEACH, biological or chemical degradation is not considered. It therefore provides
conservative estimates of contaminant migration in soil. This model may be appropriate as an initial
screening tool for sites for which there is little information available. VLEACH can estimate volatile
emissions (see Section 3.1) and can consider a finite source. It is therefore potentially applicable to
both subsurface pathways addressed by the soil screening process.
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SESOIL. SESOIL was designed as a screening tool, but it is actually more complex than some of
the models described. Some of the input data would be cumbersome to obtain, especially for use as an
initial screening tool. It is applicable for simulating spill sites since it allows consideration of surface
transport by erosion and runoff and can utilize detailed meteorologic information to estimate
infiltration. In the soil zone, several fate and transport options are available such as metal
complexation, hydrolysis, cation exchange, and degradation. This model is especially applicable to
sites where significant subsurface and meteorologic information is available. Although the model does
consider volatilization from surface soils, the available documentation (Criscenti et al., 1994) is not
clear as to whether it produces an output of volatile flux to the atmosphere.

PRZM-2. PRZM-2 is a relatively detailed model as a result of the coupling of the two models
PRZM and VADOFT. Although PRZM is predominantly used as a pesticide leaching model, it could
also be used for simulation of transport of other chemicals. Because detailed meteorology and surface
application parameters can be included, it is appropriate for simulation of surface spills or land
disposal scenarios. In addition, uncertainty analyses can be performed based on Monte Carlo
simulations. Numerous subsurface fate and transport options exist in PRZM. Water movement is
somewhat simplified in PRZM, and it may not be applicable for low-permeability soils (Criscenti et
al., 1994). However, water flow simulation is more detailed in the VADOFT module of the PRZM-2
program. The combination of these programs makes PRZM-2 a relatively complex model. This
model is especially applicable to sites for which significant site and meteorologic data are available.
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Part 4: MEASURING CONTAMINANT CONCENTRATIONS IN SOIL

The Soil Screening Guidance includes a sampling strategy for implementing the soil screening process.
Section 4.1 presents the sampling approach for surface soils. This approach provides a simple
decision rule based on comparing the maximum contaminant concentrations of composite samples
with surface soil screening levels (the Max test) to determine whether further investigation is needed
for a particular exposure area (EA). In addition, this section presents a more complex strategy (the
Chen test) that allows the user to design a site-specific quantitative sampling strategy by varying
decision error limits and soil contaminant variability to optimize the number of samples and
composites. Section 4.2 provides a subsurface soil sampling strategy for developing SSLs and applying
the screening procedure for the volatilization and migration to ground water exposure pathways. 

Section 4.3 describes the technical details behind the development of the SSL sampling strategy,
including analyses and response to public and peer-review comments received on the December 1994
draft guidance.

The sampling strategy for the soil screening process is designed to achieve the following objectives:

• Estimate mean concentrations of contaminants of concern for
comparison with SSLs

• Fill in the data gaps in the conceptual site model necessary to develop
SSLs.

The soils of interest for the first objective differ according to the exposure pathway being addressed.
For the direct ingestion, dermal, and fugitive dust pathways, EPA is concerned about surface soils.
The sampling goal is to determine average contaminant concentrations of surface soils in exposure
areas of concern. For inhalation of volatiles, migration to ground water and, in some cases, plant
uptake, subsurface soils are the primary concern. For these pathways, the average contaminant
concentration through each source is the parameter of interest.

The second objective (filling in the data gaps) applies primarily to the inhalation and migration to
ground water pathways. For these pathways, the source area and depth as well as average soil
properties within the source are needed to calculate the pathway-specific SSLs. Therefore, the
sampling strategy needs to address collection of these site-specific data.

Because of the difference in objectives, the sampling strategies for the ingestion pathway and for the
inhalation and migration to ground water pathways are addressed separately. If both surface and
subsurface soils are a concern, then surface soils should be sampled first because the results of surface
soil analyses may help delineate source areas to target for subsurface sampling.

At some sites, a third sampling objective may be appropriate. As discussed in the Soil Screening
Guidance, SSLs may not be useful at sites where background contaminant levels are above the SSLs.
Where sampling information suggests that background contaminant concentrations may be a
concern, background sampling may be necessary. Methods for Evaluating the Attainment of Cleanup
Standards - Volume 3: Reference-Based Standards for Soil and Solid Media (U.S. EPA, 1994e)
provides further information on sampling soils to determine background conditions at a site.
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In order to accurately represent contaminant distributions at a site, EPA used the Data Quality
Objectives (DQO) process (Figure 4) to develop a sampling strategy that will satisfy Superfund
program objectives. The DQO process is a systematic data collection planning process developed by
EPA to ensure that the right type, quality, and quantity of data are collected to support EPA decision
making. As shown in Sections 4.1.1 through 4.1.6, most of the key outputs of the DQO process
already have been developed as part of the Soil Screening Guidance. The DQO activities addressed in
this section are described in detail in the Data Quality Objectives for Superfund: Interim Final
Guidance (U.S. EPA, 1993b) and the Guidance for the Data Quality Objectives Process (U.S. EPA,
1994c). Refer to these documents for more information on how to complete each DQO activity or
how to develop other, site-specific sampling strategies.

State the Problem

Identify the Decision

Identify Inputs to the Decision

Define the Study Boundaries

Develop a Decision Rule

Specify Limits on Decision
Errors

Optimize the Design for Obtaining
Data

Figure 4. The Data Quality
Objectives process.

4.1 Sampling Surface Soils  

A sampling strategy for surface soils is presented in this section,
organized by the steps of the DQO process. The first five steps
of this process, from defining the problem through developing
the basic decision rule, are summarized in Table 21, and are
described in detail in the first five subsections. The details of
the two remaining steps of the DQO process, specifying limits
on decision errors and optimizing the design, have been
developed separately for two alternative hypothesis testing
procedures (the Max test and the Chen method) and are
presented in four (4.1.6, 4.1.7, 4.1.9, and 4.1.10) subsections.
In addition, a data quality assessment (DQA) follows the DQO
process step for optimizing the design. The DQA ensures that
site-specific error limits are achieved. Sections 4.1.8 and 4.1.11
describe the DQA for the Max and Chen tests, respectively.
The technical details behind the development of the surface soil
sampling design strategy are explained in Section 4.3.

4.1.1 State the Problem. In screening, the problem is
to identify the contaminants and exposure areas (EAs) that do
not pose significant risk to human health so that future
investigations can be focused on the areas and contaminants of
concern at a site. 

The main site-specific activities involved in this first step of
the DQO process include identifying the data collection
planning team (including technical experts and key

stakeholders) and specifying the available resources. The list of technical experts and stakeholders
should contain all key personnel who are involved with applying the Soil Screening Guidance at the
site. Other activities in this step include developing the conceptual site model (CSM), identifying
exposure scenarios, and preparing a summary description of the surface soil contamination problem.
The User’s Guide (U.S. EPA, 1996) describes these activities in with more detail. 

4.1.2 Identify the Decision. The decision is to determine whether the mean surface soil
concentrations exceed surface soil screening levels for specific contaminants within EAs. If so, the
EA must be investigated further. If not, no further action is necessary under CERCLA for the specific
contaminants in the surface soils of those EAs.
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Table 21. Sampling Soil Screening DQOs for Surface Soils

DQO Process Steps Soil Screening Inputs/Outputs

State the Problem

Identify scoping team Site manager and technical experts (e.g., toxicologists, risk assessors,
statisticians, soil scientists)

Develop conceptual site model (CSM) CSM development (described in Step 1 of the User’s Guide, U.S. EPA, 1996)

Define exposure scenarios Direct ingestion and inhalation of fugitive particulates in a residential setting;
dermal contact and plant uptake for certain contaminants

Specify available resources Sampling and analysis budget, scheduling constraints, and available
personnel

Write brief summary of contamination
problem

Summary of the surface soil contamination problem to be investigated at the
site

Identify the Decision

Identify decision Do mean soil concentrations for particular contaminants (e.g., contaminants of
potential concern) exceed appropriate screening levels?

Identify alternative actions Eliminate area from further study under CERCLA
or
Plan and conduct further investigation

Identify Inputs to the Decision

Identify inputs Ingestion and particulate inhalation SSLs for specified contaminants
Measurements of surface soil contaminant concentration

Define basis for screening Soil Screening Guidance

Identify analytical methods Feasible analytical methods (both field and laboratory) consistent with
program-level requirements

Define the Study Boundaries

Define geographic areas of field
investigation

The entire NPL site (which may include areas beyond facility boundaries),
except for any areas with clear evidence that no contamination has occurred

Define population of interest Surface soils (usually the top 2 centimeters, but may be deeper where
activities could redistribute subsurface soils to the surface)

Divide site into strata Strata may be defined so that contaminant concentrations are likely to be
relatively homogeneous within each stratum based on the CSM and field
measurements

Define scale of decision making Exposure areas (EAs) no larger than 0.5 acre each (based on residential land
use)

Define temporal boundaries of study Temporal constraints on scheduling field visits

Identify practical constraints Potential impediments to sample collection, such as access, health, and
safety issues

Develop a Decision Rule

Specify parameter of interest “True mean” (µ) individual contaminant concentration in each EA. (since the
determination of the “true mean” would require the collection and analysis of
many samples, the “Max Test” uses another sample statistic, the maximum
composite concentration).

Specify screening level Screening levels calculated using available parameters and site data (or
generic SSLs if site data are unavailable).

Specify "if..., then..." decision rule If the “true mean” EA concentration exceeds the screening level, then
investigate the EA further.  If the “true mean” is less than the screening
level, then no further investigation of the EA is required under CERCLA.
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4.1.3 Identify Inputs to the Decision. This step of the DQO process requires
identifying the inputs to the decision process, including the basis for further investigation and the
applicable analytical methods. The inputs for deciding whether to investigate further are the
ingestion, dermal, and fugitive dust inhalation SSLs calculated for the site contaminants as described
in Part 2 of this document, and the surface soil concentration measurements for those same
contaminants. Therefore, the remaining task is to identify Contract Laboratory Program (CLP)
methods and/or field methods for which the quantitation limits (QLs) are less than the SSLs. EPA
recommends the use of field methods, such as soil gas surveys, immunoassays, or X-ray fluorescence,
where applicable and appropriate as long as quantitation limits are below the SSLs. At least 10
percent of field samples should be split and sent to a CLP laboratory for confirmatory analysis (U.S.
EPA, 1993d).

4.1.4 Define the Study Boundaries. This step of the DQO process defines the sample
population of interest, subdivides the site into appropriate exposure areas, and specifies temporal or
practical constraints on the data collection. The description of the population of interest must
include the surface soil depth. 

Sampling Depth. When measuring soil contamination levels at the surface for the ingestion
and inhalation pathways, the top 2 centimeters is usually considered surface soil, as defined by Urban
Soil Lead Abatement Project (U.S. EPA 1993f). However, additional sampling beyond this depth
may be appropriate for surface soils under a future residential use scenario in areas where major soil
disturbances can reasonably be expected as a result of landscaping, gardening, or construction
activities. In this situation, contaminants that were at depth can be moved to the surface. Thus, it is
important to be cognizant of local residential construction practices when determining the depth of
surface soil sampling and to weigh the likelihood of that area being developed.

Subdividing the Site. This step involves dividing the site into areas or strata depending on
the likelihood of contamination and identifying areas with similar contaminant patterns. These
divisions can be based on process knowledge, operational units, historical records, and/or prior
sampling. Partitioning the site into such areas and strata can lead to a more efficient sampling design
for the entire site.

For example, the site manager may have documentation that large areas of the site are unlikely to
have been used for waste disposal activities. These areas would be expected to exhibit relatively low
variability and the sampling design could involve a relatively small number of samples. The greatest
intensity of sampling effort would be expected to focus on areas of the site where there is greater
uncertainty or greater variability associated with contamination patterns. When relatively large
variability in contaminant concentrations is expected, more samples are required to determine with
confidence whether the EA should be screened out or investigated further.

Initially, the site may be partitioned into three types of areas:

1. Areas that are not likely to be contaminated
2. Areas that are known to be highly contaminated
3. Areas that are suspected to be contaminated and cannot be ruled out.

Areas that are not likely to be contaminated generally will not require further investigation if this
assumption is based on historical site use information or other site data that are reasonably complete
and accurate. (However, the site manager may also want take a few samples to confirm this
assumption). These may be parts of the site that are within the legal boundaries of the property but
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were completely undisturbed by hazardous-waste-generating activities. All other areas need
investigation.

Areas that are known to be highly contaminated (i.e., sources) are targeted for subsurface sampling.
The information collected on source area and depth is used to calculate site-specific SSLs for the
inhalation and migration to ground water pathways (see Section 4.2 for more information).

Areas that are suspected to be contaminated (and cannot be ruled out for screening) are the primary
subjects of the surface soil investigation. If a geostatistician is available, a geostatistical model may be
used to characterize these areas (e.g., kriging model). However, guidance for this type of design is
beyond the scope of the current guidance (see Chapter 10 of U.S. EPA, 1989a).

Defining Exposure Areas. After the site has been partitioned into relatively homogeneous
areas, each region that is targeted for surface soil sampling is then subdivided into EAs. An EA is
defined as that geographical area in which an individual may be exposed to contamination over time.
Because the SSLs were developed for a residential scenario, EPA assumes the EA is a suburban
residential lot corresponding to 0.5 acre. For soil screening purposes, each EA should be 0.5 acre or
less. To the extent possible, EAs should be constructed as square or rectangular areas that can be
subdivided into squares to facilitate compositing and grid sampling. If the site is currently residential,
then the EA should be the actual residential lot size. The exposure areas should not be laid out in such
a way that they unnecessarily combine areas of high and low levels of contamination. The
orientation and exact location of the EA, relative to the distribution of the contaminant in the soil,
can lead to instances where sampling of the EA may lead to results above the mean, and other
instances, to results below the mean. Try to avoid straddling contaminant “distribution units” within
the 0.5 acre EA.

The sampling strategy for surface soils allows investigators to determine mean soil contaminant
concentration across an EA of interest. An arithmetic mean concentration for an EA best represents
the exposure to site contaminants over a long period of time. For risk assessment purposes, an
individual is assumed to move randomly across an EA over time, spending equivalent amounts of
time in each location. Since reliable information about specific patterns of nonrandom activity for
future use scenarios is not available, random exposure appears to be the most reasonable assumption
for a residential exposure scenario. Therefore, spatially averaged surface soil concentrations are used
to estimate mean exposure concentrations.

Because all the EAs within a given stratum should exhibit similar contaminant concentrations, one
site-specific sampling design can be developed for all EAs within that stratum. As discussed above,
some strata may have relatively low variability and other strata may have relatively high variability.
Consequently, a different sampling design may be necessary for each stratum, based upon the
stratum-specific estimate of the contaminant variability. 

4.1.5 Develop a Decision Rule. Ideally, the decision rule for surface soils is:

If the mean contaminant concentration within an EA exceeds the screening level,
then investigate that EA further.

This "screening level" is the actual numerical value used to compare against the site contamination
data. It may be identical to the SSL, or it may be a multiple of the SSL (e.g., 2 SSL) for a hypothesis
test designed to achieve specified decision error rates in a specified region above and below the SSL.
In addition, another sample statistic (e.g., the maximum concentration) may be used as an estimate
of the mean for comparison with the "screening level."
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4.1.6 Specify Limits on Decision Errors for the Max Test. Sampling data will be
used to support a decision about whether an EA requires further investigation. Because of variability
in contaminant concentrations within an EA, practical constraints on sample sizes, and sampling or
measurement error, the data collected may be inaccurate or nonrepresentative and may mislead the
decision maker into making an incorrect decision. A decision error occurs when sampling data
mislead the decision maker into choosing a course of action that is different from or less desirable
than the course of action that would have been chosen with perfect information (i.e., with no
constraints on sample size and no measurement error). 

EPA recognizes that data obtained from sampling and analysis are never perfectly representative and
accurate, and that the costs of trying to achieve near-perfect results can outweigh the benefits.
Consequently, EPA acknowledges that uncertainty in data must be tolerated to some degree. The
DQO process controls the degree to which uncertainty in data affects the outcomes of decisions that
are based on those data. This step of the DQO process allows the decision maker to set limits on the
probabilities of making an incorrect decision.

The DQO process utilizes hypothesis tests to control decision errors. When performing a hypothesis
test, a presumed or baseline condition, referred to as the "null hypothesis" (Ho), is established. This
baseline condition is presumed to be true unless the data conclusively demonstrate otherwise, which is
called "rejecting the null hypothesis" in favor of an alternative hypothesis. For the Soil Screening
Guidance, the baseline condition, or Ho, is that the site needs further investigation. 

When the hypothesis test is performed, two possible decision errors may occur: 

1. Decide not to investigate an EA further (i.e., "walk away") when the correct decision
(with complete and perfect information) would be to "investigate further"

2. Decide to investigate further when the correct decision would be to "walk away." 

Since the site is on the NPL, site areas are presumed to need further investigation. Therefore, the
data must provide clear evidence that it would be acceptable to "walk away." This presumption
provides the basis for classifying the two types of decision errors. The "incorrectly walk away"
decision error is designated as the Type I decision error because one has incorrectly rejected the
baseline condition (null hypothesis). Correspondingly, the "unnecessarily investigate further"
decision error is designated as the Type II decision error.

To complete the specification of limits on decision errors, Type I and Type II decision error
probability limits must be defined in relation to the SSL. First a "gray region" is specified with respect
to the mean contaminant concentration within an EA. The gray region represents the range of
contaminant levels near the SSL, where uncertainty in the data (i.e., the variability) can make the
decision "too close to call." In other words, when the average of the data values is very close to the
SSL, it would be too expensive to generate a data set of sufficient size and precision to resolve what
the correct determination should be. (i.e., Does the average concentration fall "above" or "below"
the SSL?)

The Soil Screening Guidance establishes a default range for the width and location of the "gray
region": from one-half the SSL (0.5 SSL) to two times the SSL (2 SSL). By specifying the upper edge
of the gray region as twice the SSL, it is possible that exposure areas with mean values slightly higher
than the SSL may be screened from further study. However, EPA believes that the exposure scenario
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and assumptions used to derive SSLs are sufficiently conservative to be protective in such cases.

On the lower side of the gray region, the consequences of decision errors at one-half the SSL are
primarily financial. If the lower edge of the gray region were to be moved closer to the SSL, then
more exposure areas that were truly below the SSL would be screened out, but more money would be
spent on sampling to make this determination. If the lower edge of the gray region were to be moved
closer to zero, then less money could be spent on sampling, but fewer EAs that were truly below the
SSLs would be screened out, leading to unnecessary investigation of EAs. The Superfund program
chose the gray region to be one-half to two times the SSL after investigating several different ranges.
This range for the gray region represents a balance between the costs of collecting and analyzing soil
samples and making incorrect decisions. While it is desirable to estimate exactly the exposure area
mean, the number of samples required are much more than project managers are generally willing to
collect in a "screening" effort. Although some exposure areas will have contaminant concentrations
that are between the SSL and twice the SSL and will be screened out, human health will still be
protected given the conservative assumptions used to derive the SSLs. 

The Soil Screening Guidance establishes the following goals for Type I and Type II decision error
rates: 

• Prob ("walk away" when the true EA mean is 2 SSL) = 0.05
• Prob ("investigate further" when the true EA mean is 0.5 SSL) = 0.20.

This means that there should be no more than a 5 percent chance that the site manager will "walk
away" from an EA where the true mean concentration is 2 SSL or more. In addition, there should be
no more than a 20 percent chance that the site manager will unnecessarily investigate an EA when
the mean is 0.5 SSL or less.

These decision error limits are general goals for the soil screening process. Consistent with the DQO
process, these goals may be adjusted on a site-specific basis by considering the available resources
(i.e., time and budget), the importance of screening surface soil relative to other potential exposure
pathways, consequences of potential decision errors, and consistency with other relevant EPA
guidance and programs.

Table 22 summarizes this step of the DQO process for the Max test, specifying limits on the decision
error rates, and the final step of the DQO process for the Max test, optimizing the design. Figure 5
illustrates the gray region for the decision error goals: a Type I decision error rate of 0.05 (5
percent) at 2 SSL and a Type II decision error rate of 0.20 (20 percent) at 0.5 SSL.

4.1.7 Optimize the Design for the Max Test. This section provides instructions for
developing an optimum sampling strategy for screening surface soils. It discusses compositing, the
selection of sampling points for composited and uncomposited surface soil sampling, and the
recommended procedures for determining the sample sizes necessary to achieve specified limits on
decision errors using the Max test.
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Table 22. Sampling Soil Screening DQOs for Surface Soils under the
Max Test

DQO Process Steps Soil Screening Inputs/Outputs

Specify Limits on Decision Errors*

Define baseline condition (null
hypothesis)

The EA needs further investigation

Define the gray region** From 0.5 SSL to 2 SSL

Define Type I and Type II decision errors Type I error: Do not investigate further ("walk away from") an EA whose true
mean exceeds the screening level of 2 SSL
Type II error: Investigate further when an EA's true mean falls below the
screening level of 0.5 SSL

Identify consequences Type I error: potential public health consequences
Type II error: unnecessary expenditure of resources to investigate further

Assign acceptable probabilities of Type I
and Type II decision errors

Goals:
Type I: 0.05 (5%) probability of not investigating further when “true mean” of

the EA is 2 SSL
Type II: 0.20 (20%) probability of investigating further when “true mean” of

the EA is 0.5 SSL

Define QA/QC goals CLP precision and bias requirements
10% CLP analyses for field methods 

Optimize the Design

Determine how to best estimate “true
mean”

 Samples composited across the EA estimate the EA mean (− x ).  Use maximum

composite concentration as a conservative estimate of the true EA mean.

Determine expected variability of EA
surface soil contaminant concentrations 

A conservatively large expected coefficient of variation (CV) from prior data
for the site, field measurements, or data from other comparable sites and
expert judgment.  A minimum default CV of 2.5 should be used when
information is insufficient to estimate the CV.

Design sampling strategy by evaluating
costs and performance of alternatives

Lowest cost sampling design option (i.e., compositing scheme and number of
composites) that will achieve acceptable decision error rates

Develop planning documents for the field
investigation

Sampling and Analysis Plan (SAP)
Quality Assurance Project Plan (QAPjP)

* Since the DQO process controls the degree to which uncertainty in data affects the outcome of decisions that are
based on that data, specifying limits on decision errors will allow the decision maker to control the probability of making
an incorrect decision when using the DQOs.

** The gray region represents the area where the consequences of decision errors are minor (and uncertainty in sampling
data makes decisions too close to call).
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Figure 5. Design performance goal diagram.

Note that the size, shape, and orientation of sampling volume (i.e., “support”) for heterogenous
media have a significant effect on reported measurement values.  For instance, particle size has a
varying affect on the transport and fate of contaminants in the environment and on the potential
receptors.  Because comparison of data from methods that are based on different supports can be
difficult, defining the sampling support is important in the early stages of site characterization.  This
may be accomplished through the DQO process with existing knowledge of the site, contamination,
and identification of the exposure pathways that need to be characterized.  Refer to Preparation of
Soil Sampling Protocols: Sampling Techniques and Strategies (U.S. EPA, 1992f) for more
information about soil sampling support.

The SAP developed for surface soils should specify sampling and analytical procedures as well as the
development of QA/QC procedures. To identify the appropriate analytical procedures, the screening
levels must be known. If data are not available to calculate site-specific SSLs, then the generic SSLs in
Appendix A should be used.

Compositing. Because the objective of surface soil screening is to ensure that the mean
contaminant concentration does not exceed the screening level, the physical "averaging" that occurs
during compositing is consistent with the intended use of the data. Compositing allows a larger
number of locations to be sampled while controlling analytical costs because several discrete samples
are physically mixed (homogenized) and one or more subsamples are drawn from the mixture and
submitted for analysis. If the individual samples in each composite are taken across the EA, each
composite represents an estimate of the EA mean.

A practical constraint to compositing in some situations is the heterogeneity of the soil matrix. The
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efficiency and effectiveness of the mixing process may be hindered when soil particle sizes vary
widely or when the soil matrix contains foreign objects, organic matter, viscous fluids, or sticky
material. Soil samples should not be composited if matrix interference among contaminants is likely
(e.g., when the presence of one contaminant biases analytical results for another).

Before individual specimens are composited for chemical analysis, the site manager should consider
homogenizing and splitting each specimen. By compositing one portion of each specimen with the
other specimens and storing one portion for potential future analysis, the spatial integrity of each
specimen is maintained. If the concentration of a contaminant in a composite sample is high, the
splits of the individual specimens from which it was composed can be analyzed discretely to
determine which individual specimen(s) have high concentrations of the contaminant. This will
permit the site manager to determine which portion within an EA is contaminated without making a
repeat visit to the site.

Sample Pattern. The Max test should only be applied using composite samples that are
representative of the entire EA. However, the Chen test (see Section 4.1.9) can be applied with
individual, uncomposited samples. There are several options for developing a sampling pattern for
compositing that produce samples that should be representative. If individual, uncomposited samples
will be analyzed for contaminant concentrations, the N sample points can be selected using either (1)
simple random sampling (SRS), (2) stratified SRS, or (3) systematic grid sampling (square or
rectangular grid) with a random starting point (SyGS/rs). Step-by-step procedures for selecting SRS
and SyGS/rs samples are provided in Chapter 5 of the U.S. EPA (1989a) and Chapter 5 of U.S. EPA
(1994e). If stratified random sampling is used, the sampling rate must be the same in every sector, or
stratum of the EA. Hence, the number of sampling points assigned to a stratum must be directly
proportional to the surface area of the stratum.

Systematic grid sampling with a random starting point is generally preferred because it ensures that
the sample points will be dispersed across the entire EA. However, if the boundaries of the EA are
irregular (e.g., around the perimeter of the site or the boundaries of a stratum within which the EAs
were defined), the number of grid sample points that fall within the EA depends on the random
starting point selected. Therefore, for these irregularly shaped EAs, SRS or stratified SRS is
recommended. Moreover, if a systematic trend of contamination is suspected across the EA (e.g., a
strip of higher contamination), then SRS or stratified SRS is recommended again. In this case, grid
sampling would be likely to result in either over- or under representation of the strip of higher
contaminant levels, depending on the random starting point.

For composite sampling, the sampling pattern used to locate the discrete sample specimens that form
each composite sample (N) is important. The composite samples should be formed in a manner that
is consistent with the assumptions underlying the sample size calculations. In particular, each
composite sample should provide an unbiased estimate of the mean contaminant concentration over
the entire EA. One way to construct a valid composite of C specimens is to divide the EA into C
sectors, or strata, of equal area and select one point at random from each sector. If sectors (strata)
are of unequal sizes, the simple average is no longer representative of the EA as a whole.

Five valid sampling patterns and compositing schemes for selecting N composite samples that each
consist of C specimens are listed below:

1. Select an SRS consisting of C points and composite all specimens associated with these points
into a sample. Repeat this process N times, discarding any points that were used in a previous
sample.
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2. Select an SyGS/rs of C points and composite all specimens associated with the points in this
sample. Repeat this process N times, using a new randomly selected starting point each time.

3. Select a single SyGS/rs of CHN points and use the systematic compositing scheme that is
described in Highlight 3 to form N composites, as illustrated in Figure 6.

4. Select a single SyGS/rs of CHN points and use the random compositing scheme that is
described in Highlight 4 to form N composites, as illustrated in Figure 7.

5. Select a stratified random sample of CHN points and use a random compositing scheme, as
described in Highlight 5, to form N composites, as illustrated in Figure 8.

Methods 1, 2, and 5 are the most statistically defensible, with method 5 used as the default method in
the Soil Screening Guidance. However, given the practical limits of implementing these methods,
either method 3 or 4 is generally recommended for EAs with regular boundaries (e.g., square or
rectangular). As noted above, if the boundaries of the EA are irregular, SyGS/rs sampling may not
result in exactly CHN sample points. Therefore, for EAs with irregular boundaries, method 5 is
recommended. Alternatively, a combination of methods 4 and 5 can be used for EAs that can be
partitioned into C sectors of equal area of which K have regular boundaries and the remaining C - K
have irregular boundaries.

Additionally, compositing within sectors to indicate whether one sector of the EA exceeds SSLs is an
option that may also be considered. See Section 4.3.6 for a full discussion.

Sample Size. This section presents procedures to determine sample size requirements for the
Max test that achieve the site-specific decision error limits discussed in Section 4.1.6. The Max test
is based on the maximum concentration observed in N composite samples that each consist of C
individual specimens. The individual specimens are selected so that each of the N composite samples
is representative of the site as a whole, as discussed above. Hence, this section addresses determining
the sample size pair, C and N, that achieves the site-specific decision error limits. Directions for
performing the Max test in a manner that is consistent with DQOs established for a site are presented
later in this section.

Table 23 presents the probabilities of Type I errors at 2 SSL and Type II errors at 0.5 SSL (the
boundary points of the gray region discussed in Section 4.1.6) for several sample size options when
the variability for concentrations of individual measurements across the EA ranges from 100 percent
to 400 percent (CV = 1.0 to 4.0). Two choices for the number, C, of specimens per composite are
shown in this table: 4 and 6. Fewer than four specimens per composite is not considered sufficient for
the Max test. Fewer than four specimens per composite does not achieve the decision error limit
goals for the level of variability generally encountered at CERCLA sites. More than six specimens
may be more than can be effectively homogenized into a composite sample.

The number, N, of composite samples shown in Table 23 ranges from 4 to 9. Fewer than four
samples is not considered sufficient because, considering decision error rates from simulation results
(Section 4.3), the Max text should be based on at least four independent estimates of the EA mean.
More than nine composite samples per EA is generally unlikely for screening surface soils at
Superfund sites. However, additional sample size options can be determined from the simulation
results reported in Appendix I.
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Highlight 3: Procedure for Compositing of Specimens from a Grid Sample 
Using a Systematic Scheme (Figure 6)

1. Lay out a square or triangular grid sample over the EA, using a random start. Step-by-step
procedures can be found in Chapter 5 of U.S. EPA (1989a). The number of points in the grid
should be equal to CHN, where C is the desired number of specimens per composite and N is the
desired number of composites.

2. Divide the EA into C sectors (strata) of equal area and shape such that each sector contains the
same number of sample points. The number of sectors (C) should be equal to the number of
specimens in each composite (since one specimen per area will be used in each composite) and
the number of points within each sector, N, should equal the desired number of composite
samples.

3. Label the points within one sector in any arbitrary fashion from 1 to N. Use the same scheme for
each of the other sectors.

4. Form composite number 1 by compositing specimens with the '1' label, form composite number 2
by compositing specimens with the '2' label, etc. This leads to N composite samples that are
subjected to chemical analysis.

l1 l2

l3 l4

l5 l6

l1 l2

l3 l4

l5 l6

l1 l2

l3 l4

l5 l6

l1 l2

l3 l4

l5 l6

Figure 6. Systematic (square grid points) sample with systematic compositing scheme
(6 composite samples consisting of 4 specimens).
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Highlight 4: Procedure for Compositing of Specimens from a Grid Sample Using a
Random Scheme (Figure 7)

1. Lay out a square or triangular grid sample over the EA, using a random start. Step-by-step
procedures can be found in Chapter 5 of U.S. EPA (1989a). The number of points in the grid
should be equal to CHN, where C is the desired number of specimens per composite and N is
the desired number of composites.

2. Divide the EA into C sectors (strata) of equal area and shape such that each sector contains
the same number of sample points. The number of sectors (C) should be equal to the number
of specimens in each composite (since one specimen per area will be used in each
composite) and the number of points within each sector, N, should equal the desired number
of composite samples.

3. Use a random number table or random number generator to establish a set of labels for the N
points within each sector. This is done by first labeling the points in a sector in an arbitrary
fashion (say, points A, B, C,...) and associating the first random number with point A, the
second with point B, etc. Then rank the points in the sector according to the set of random
numbers and relabel each point with its rank. Repeat this process for each sector.

4. Form composite number 1 by compositing specimens with the ‘1’ label, form composite
number 2 by compositing specimens with the ‘2’ label, etc. This leads to N composite samples
that are subjected to chemical analysis.

l3 l2

l1 l4

l5 l6

l1 l5

l6 l3

l2 l4

l6 l5

l1 l4

l3 l2

l4 l6

l3 l5

l2 l1

Figure 7. Systematic (square grid points) sample with random compositing scheme
(6 composite samples consisting of 4 specimens).
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Highlight 5: Procedure for Compositing of Specimens from a Stratified Random
Sample Using a Random Scheme (Figure 8)

1. Divide the EA into C sectors (strata) of equal area, where C is equal to the number of
specimens to be in each composite (since one specimen per stratum will be used in each
composite).

2. Within each stratum, choose N random locations, where N is the desired number of
composites. Step-by-step procedures for choosing random locations can be found in
Chapter 5 of U.S. EPA (1989a).

3. Use a random number table or random number generator to establish a set of labels for the N
points within each sector. This is done by first labeling the points in a sector in an arbitrary
fashion (say, points A, B, C,...) and associating the first random number with point A, the
second with point B, etc. Then rank the points in the sector according to the set of random
numbers and relabel each point with its rank. Repeat this process for each sector.

4. Form composite number 1 by compositing specimens with the '1' label, form composite
number 2 by compositing specimens with the '2' label, etc. This leads to N composite samples
that are subjected to chemical analysis.

l1

l2

l3

l4

l5
l6

l1

l2

l3

l4

l5

l6

l1

l2

l3

l4

l5

l6

l1

l2

l3
l4

l5

l6

Figure 8. Stratified random sample with random compositing scheme
(6 composite samples consisting of 4 specimens).
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Table 23. Probability of Decision Error at 0.5 SSL and 2 SSL Using Max Test

CV=1.0a CV=1.5 CV=2.0 CV=2.5 CV=3.0 CV=3.5 CV=4.0

Sample
Sizeb E0.5

c E2.0
d E0.5 E2.0 E0.5 E2.0 E0.5 E2.0 E0.5 E2.0 E0.5 E2.0 E0.5 E2.0

C = 4 specimens per compositee

4 <.01 0.08 0.02 0.11 0.09 0.13 0.14 0.19 0.19 0.20 0.24 0.26 0.25 0.30

5 <.01 0.05 0.02 0.06 0.11 0.10 0.15 0.10 0.26 0.17 0.26 0.18 0.31 0.25

6 <.01 0.03 0.02 0.04 0.11 0.06 0.21 0.08 0.28 0.11 0.31 0.11 0.35 0.16

7 <.01 0.01 0.03 0.02 0.12 0.04 0.25 0.05 0.31 0.08 0.36 0.09 0.41 0.15

8 <.01 0.01 0.03 0.01 0.16 0.02 0.25 0.04 0.36 0.05 0.42 0.07 0.41 0.09

9 <.01 0.01 0.05 0.01 0.16 0.01 0.28 0.03 0.36 0.04 0.44 0.07 0.48 0.08

C = 6 specimens per composite

4 <.01 0.08 <.01 0.11 0.03 0.12 0.08 0.16 0.15 0.17 0.26 0.20 0.23 0.27

5 <.01 0.05 <.01 0.06 0.04 0.09 0.11 0.09 0.17 0.13 0.22 0.15 0.25 0.20

6 <.01 0.03 0.01 0.04 0.06 0.04 0.14 0.06 0.19 0.09 0.25 0.09 0.29 0.12

7 <.01 0.01 0.01 0.02 0.06 0.02 0.14 0.04 0.23 0.06 0.29 0.08 0.37 0.08

8 <.01 0.01 0.01 0.01 0.06 0.02 0.15 0.02 0.25 0.03 0.30 0.04 0.40 0.06

9 <.01 0.01 0.01 0.01 0.06 0.01 0.18 0.02 0.28 0.03 0.34 0.03 0.39 0.04

a The CV is the coefficient of variation for individual, uncomposited measurements across the entire EA, including measurement error.  
b Sample size (N) = number of composite samples.  
c E0.5 = Probability of requiring further investigation when the EA mean is 0.5 SSL.  
d E2.0 = Probability of not requiring further investigation when the EA mean is 2.0 SSL.  
e C = number of specimens per composite sample, where each composite consists of points from a stratified random or systematic grid sample from across the

entire EA.  
NOTE: All decision error rates are based on 1,000 simulations that assume that each composite is representative of the entire EA, that half the EA has

concentrations below the quantitation limit (i.e., SSL/100), and half the EA has concentrations that follow a gamma distribution (a conservative
distributional assumption).
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The error rates shown in Table 23 are based on the simulations presented in Appendix I. These
simulations are based on the following assumptions:

1. Each of the N composite samples is based on C specimens selected to be
representative of the EA as a whole, as specified above (C = number of sectors or
strata).

2. One-half the EA has concentrations below the quantitation limit (which is assumed to
be SSL/100).

3. One-half the EA has concentrations that follow a gamma distribution (see Section 4.3
for additional discussion).

4. Each chemical analysis is subject to a 20 percent measurement error.

The error rates presented in Table 23 are based on the above assumptions which make them robust
for most potential distributions of soil contaminant concentrations. Distribution assumptions 2 and 3
were used because they were found in the simulations to produce high error rates relative to other
potential contaminant distributions (see Section 4.3). If the proportion of the site below the
quantitation limit (QL) is less than half or if the distribution of the concentration measurements is
some other distribution skewed to the right (e.g., lognormal), rather than gamma, then the error rates
achieved are likely to be no worse than those cited in Table 23. Although the actual contaminant
distribution may be different from those cited above as the basis for Table 23, only extensive
investigations will usually generate sufficient data to determine the actual distribution for each EA. 

Using Table 23 to determine the sample size pair (C and N) needed to achieve satisfactory error rates
with the Max test requires an a priori estimate of the coefficient of variation for measurements of
the contaminant of interest across the EA. The coefficient of variation (CV) is the ratio of the
standard deviation of contaminant concentrations for individual, uncomposited specimens divided by
the EA mean concentration. As discussed in Section 4.1.4, the EAs should be constructed within
strata expected to have relatively homogeneous concentrations so that an estimate of the CV for a
stratum may be applicable for all EAs in that stratum. The site manager should use a conservatively
large estimate of the CV for determining sample size requirements because additional sampling will be
needed if the data suggest that the true CV is greater than that used to determine the sample sizes.

Potential sources of information for estimating the EA or stratum means, variances, and CVs include
the following (in descending order of desirability):

• Data from a pilot study conducted at the site
• Prior sampling data from the site
• Data from similar sites
• Professional judgment.

For more information on estimating variability, see Section 6.3.1 of U.S. EPA (1989a).

4.1.8 Using the DQA Process: Analyzing Max Test Data. This section provides
guidance for analyzing the data for the Max test.

The hypothesis test for the Max test is very simple to implement, which is one reason that the Max
test is attractive as a surface soil screening test. If x1, x2, ..., xN represent concentration
measurements for N composite samples that each consist of C specimens selected so that each
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composite is representative of the EA as a whole (as described in Section 4.1.7), the Max test is
implemented as follows:

If Max (x1, x2, ..., xN) $ 2 SSL, then investigate the EA further; 
If Max (x1, x2, ..., xN) < 2 SSL, and the data quality assessment (DQA) indicates that the
sample size was adequate, then no further investigation is necessary.

In addition, the step-by-step procedures presented in Highlight 6 must be implemented to ensure that
the site-specific error limits, as discussed in Section 4.1.6, are achieved.

If the EA mean is below 2 SSL, the DQA process may be used to determine if the sample size was
sufficiently large to justify the decision to not investigate further. To use Table 23 to check whether
the sample size is adequate, an estimate of the CV is needed for each EA. The first four steps of
Highlight 6, the DQA process for the Max test, present a process for the computation of a sample
CV for an EA based on the N composite samples that each consist of C specimens.

However, the sample CV can be quite large when all the measurements are very small (e.g., well below
the SSL) because CV approaches infinity as the EA sample mean (− x ) approaches zero. Thus, when
the composite concentration values for an EA are all near zero, the sample CV may be questionable
and therefore unreliable for determining if the original sample size was sufficient (i.e., it could lead to
further sampling when the EA mean is well below 2 SSL). To protect against unnecessary additional
sampling in such cases, compare all composites against the equation given in Step 5 of Highlight 6. If
the maximum composite sample concentration is below the value given by the equation, then the
sample size may be assumed to be adequate and no further DQA is necessary.

To develop Step 5, EPA decided that if there were no compositing (C=1) and all the observations
(based on a sample size appropriate for a CV of 2.5) were less than the SSL, then one can reasonably
assume that the EA mean was not greater than 2 SSL. Likewise, because the standard error for the
mean of C specimens, as represented by the composite sample, is proportional to 1/ C , the
comparable condition for composite observations is that one can reasonably assume that the EA
mean was not greater than 2 SSL when all composite observations were less than SSL/ C . If this is
the case for an EA sample set, the sample size can be assumed to be adequate and no further DQA is
needed. Otherwise (when at lease one composite observation is not this small), use Table 23 with the
sample CV for the EA to determine whether a sufficient number of samples were taken to achieve
DQOs.

In addition to being simple to implement, the Max test is recommended because it provides good
control over the Type I error rates at 2 SSL with small sample sizes. It also does not need any
assumptions regarding observations below the QL. Moreover, the Max test error rates at 2 SSL are
fairly robust against alternative assumptions regarding the distribution of surface soil concentrations
in the EA. The simulations in Appendix I show that these error rates are rather stable for lognormal
or Weibull contaminant concentration distributions and for different assumptions about portions of
the site with contaminant concentrations below the QL.
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Highlight 6: Directions for Data Quality Assessment for the Max Test

Let x1, x2, ..., xN represent contaminant concentration measurements for N composite samples that
each consist of C specimens selected so that each composite is representative of the EA as a whole.
The following describes the steps required to ensure that the Max test achieves the DQOs
established for the site.

STEP 1: The site manager determines the Type I error rate to be achieved at 2 SSL and the Type II
error rate to be achieved at 0.5 SSL, as described in Section 4.1.6.

STEP 2: Calculate the sample mean   − x =   
N 

3 
i = 1 

 x i   
1 
N 

STEP 3: Calculate the sample standard deviation 

 s =   
1 

N − 1 

N 

3 
i = 1 

x i − − x 
2 

STEP 4: Calculate the sample estimate of the coefficient of variation, CV, for individual concentration
measurements from across the EA. 

CV =   
C  s
− x 

NOTE: This is a conservation approximation of the CV for individual measurements.

STEP 5: If Max (x
1
, x

2
, ..., x

N
) < 

SSL

C 
, then no further data quality assessment is needed and the EA

needs no further investigation.

Otherwise proceed to Step 6.

STEP 6: Use the value of the sample CV calculated in Step 4 as the true CV of concentrations to
determine which column of Table 23 is applicable for determining sample size
requirements. Using the error limits established in Step 1, determine the sample size
requirements from this table. If the required sample size is greater than that implemented,
further investigation of the EA is necessary. The further investigation may consist of
selecting a supplemental sample and repeating the Max test with the larger, combined
sample.

A limitation of the Max test is that it does not provide as good control over the Type II error rates
at 0.5 SSL as it does for Type I error rates at 2 SSL. In fact, for a fixed number, C, of specimens per
composite, the Type II error rate increases as the number of composite samples, N, increases. As the
sample size increases, the likelihood of observing an unusual sample with the maximum exceeding 2
SSL increases. However, the Type II error rate can be decreased by increasing the number of
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specimens per composite. This unusual performance of the Max test as a hypothesis testing
procedure occurs because the rejection region is fixed below 2 SSL and thus does not depend on the
sample size (as it does for typical hypothesis testing procedures).

4.1.9 Specify Limits on Decision Errors for Chen Test.  Although the Max test is
adequate and appropriate for selecting a sample size for site screening, there are other alternate
methods of screening surface soils. One such alternate method is the Chen test. In general, the Chen
test differs from the Max test in its basic assumption about site contamination and the purpose of
soil sampling. Because of this variation, these two methods have different null hypotheses and
different decision error types. 

There are two formulations of the statistical hypothesis test concerning the true (but unknown)
mean contaminant concentration, µ, that achieve the Soil Screening Guidance decision error rate
goals specified in Section 4.1.6. They are:

1. Test the null hypothesis, H0: µ ≥ 2 SSL, versus the alternative hypothesis,
H1: µ < 2 SSL, at the 5 percent significance level using a sample size chosen to
achieve a Type II error rate of 20 percent at 0.5 SSL.

2. Test the null hypothesis, H0: µ ≤ 0.5 SSL, versus the alternative hypothesis,
H1: µ > 0.5 SSL, at the 20 percent significance level using a sample size chosen to
achieve a Type II error rate of 5 percent at 2 SSL.

The first formulation of the problem (which is commonly used in the Superfund program) has the
advantage that the error rate that has potential public health consequences is controlled directly via
the significance level of the test. The error rate that has primarily cost consequences can be reduced
by increasing the sample size above the minimum requirement. However, EPA has identified a new
test procedure, the Chen test (Chen, 1995), which requires the second formulation but is less sensitive
to assumptions regarding the distribution of the contaminant measurements than the Land procedure
used in the December 1994 draft Technical Background Document (see Section 4.3). This section
provides guidance regarding application of the Chen test and is, therefore, based on the second
formulation of the hypothesis test.

A disadvantage of the second formulation is its performance when the true EA mean is between 0.5
SSL and the SSL. In this case, as the sample size increases, the test indicates the decision to
investigate further, even though the mean is less than the SSL. In fact, no test procedure with feasible
sample sizes performs well when the true EA mean is in the "gray region" between 0.5 SSL and 2 SSL
(see Section 4.3). Whenever large sample sizes are feasible, one should modify the problem statement
and test the null hypothesis, H0: µ ≤ SSL, instead of H0: µ ≤ 0.5 SSL. One would then develop
appropriate DQOs for this modified hypothesis test (e.g., significance level of 20 percent at the SSL
and 5 percent probability of decision error at 2 SSL).

When the true mean of an EA is compared with the screening level, there are two possible decision
errors that may occur: (1) decide not to investigate an EA further (i.e., "walk away") when the
correct decision would be to "investigate further"; and (2) decide to investigate further when the
correct decision would be to "walk away." For the Chen test, the "incorrectly walk away" decision
error is designated as the Type II decision error because it occurs when we incorrectly accept the null
hypothesis. Correspondingly, the "unnecessarily investigate further" decision error is designated as
the Type I decision error because it occurs when we incorrectly reject the null hypothesis. 
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As discussed in Section 4.1.6, the Soil Screening Guidance specifies a default gray region for decision
errors from 0.5 SSL to 2 SSL and sets the following goals for Type I and Type II error rates:

• Prob ("investigate further" when the true EA mean is 0.5 SSL) = 0.20
• Prob ("walk away" when the true EA mean is 2 SSL) = 0.05.

Table 24 summarizes this step of the DQO process for the Chen test, specifying limits on the
decision error rates, and the final step of the DQO process, optimizing the design.

4.1.10 Optimize the Design Using the Chen Test. This section includes guidance on
developing an optimum sampling strategy for screening surface soils. It discusses compositing, the
selection of sampling points for composited and uncomposited surface soil sampling, and the
recommended procedures for determining the sample sizes necessary to achieve specified limits on
decision errors using the Chen test.

Note that the size, shape, and orientation of sampling volume (i.e., “support”) for heterogenous
media have a significant effect on reported measurement values.  For instance, particle size has a
varying affect on the transport and fate of contaminants in the environment and on the potential
receptors.  Because comparison of data from methods that are based on different supports can be
difficult, defining the sampling support is important in the early stages of site characterization.  This
may be accomplished through the DQO process with existing knowledge of the site, contamination,
and identification of the exposure pathways that need to be characterized.  Refer to Preparation of
Soil Sampling Protocols: Sampling Techniques and Strategies (U.S. EPA, 1992f) for more
information about soil sampling support.

The SAP developed for surface soils should specify sampling and analytical procedures as well as the
development of QA/QC procedures. To identify the appropriate analytical procedures, the screening
levels must be known. If data are not available to calculate site-specific SSLs, then the generic SSLs in
Appendix A should be used.

Compositing. Because the objective of surface soil screening is to ensure that the mean
contaminant concentration does not exceed the screening level, the physical "averaging" that occurs
during compositing is consistent with the intended use of the data. Compositing allows a larger
number of locations to be sampled while controlling analytical costs because several discrete samples
are physically mixed (homogenized) and one or more subsamples are drawn from the mixture and
submitted for analysis. If the individual samples in each composite are taken across the EA, each
composite represents an estimate of the EA mean.

A practical constraint to compositing in some situations is the heterogeneity of the soil matrix. The
efficiency and effectiveness of the mixing process may be hindered when soil particle sizes vary
widely or when the soil matrix contains foreign objects, organic matter, viscous fluids, or sticky
material. Soil samples should not be composited if matrix interference among contaminants is likely
(e.g., when the presence of one contaminant biases analytical results for another).
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Table 24. Sampling Soil Screening DQOs for Surface Soils under Chen
Test

DQO Process Steps Soil Screening Inputs/Outputs

Specify Limits on Decision Errors

Define baseline condition (null
hypothesis)

EA needs no further investigation

Define gray region From 0.5 SSL to 2 SSL

Define Type I and Type II decision
errors

Type I error: Investigate further when an EA's true mean
concentration is below 0.5 SSL 
Type II error: Do not investigate further ("walk away from") when
an EA true mean concentration is above 2 SSL

Identify consequences Type I error: unnecessary expenditure of resources to investigate
further 
Type II error: potential public health consequences

Assign acceptable probabilities of 
Type I and Type II decision errors

Goals:
Type I: 0.20 (20%) probability of investigating further when EA
mean is 0.5 SSL 
Type II: 0.05 (5%) probability of not investigating further when EA
mean is 2 SSL

Optimize the Design

Determine expected variability of EA
surface soil contaminant
concentrations 

A conservatively large expected coefficient of variation (CV) from
prior data for the site, field measurements, or data from other
comparable sites and expert judgment

Design sampling strategy by evaluating
costs and performance of alternatives

Lowest cost sampling design option (i.e., compositing scheme
and number of composites) that will achieve acceptable decision
error rates

Develop planning documents for the
field investigation

Sampling and Analysis Plan (SAP)
Quality Assurance Project Plan (QAPjP)

Before individual specimens are composited for chemical analysis, the site manager should consider
homogenizing and splitting each specimen. By compositing one portion of each specimen with the
other specimens and storing one portion for potential future analysis, the spatial integrity of each
specimen is maintained. If the concentration in a composite is high, the splits of the individual
specimens of which it was composed can be analyzed subsequently to determine which individual
specimen(s) have high concentrations. This will permit the site manager to determine which portion
within an EA is contaminated without making a repeat visit to the site.

Sample Pattern. The Chen test can be applied using composite samples that are representative
of the entire EA or with individual uncomposited samples. 

Systematic grid sampling (SyGS) generally is preferred because it ensures that the sample points will
be dispersed across the entire EA. However, if the boundaries of the EA are irregular (e.g., around the
perimeter of the site or the boundaries of a stratum within which the EAs were defined), the number
of grid sample points that fall within the EA depends on the random starting point selected.
Therefore, for these irregularly shaped EAs, SRS or stratified SRS is recommended. Moreover, if a
systematic trend of contamination is suspected across the EA (e.g., a strip of higher contamination),
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then SRS or stratified SRS is recommended again. In this case, grid sampling would be likely to result
in either over- or under representation of the strip of higher contaminant levels, depending on the
random starting point.

For composite sampling, the sampling pattern used to locate the C discrete sample specimens that
form each composite sample is important. The composite samples must be formed in a manner that
is consistent with the assumptions underlying the sample size calculations. In particular, each
composite sample must provide an unbiased estimate of the mean contaminant concentration over
the entire EA. One way to construct a valid composite of C specimens is to divide the EA into C
sectors, or strata, of equal area and select one point at random from each sector. If sectors (strata)
are of unequal sizes, the simple average is no longer representative of the EA as a whole.

Valid sampling patterns and compositing schemes for selecting N composite samples that each
consist of C specimens include the following:

1. Select an SRS consisting of C points and composite all specimens associated with
these points into a sample. Repeat this process N times, discarding any points that
were used in a previous sample. 

2. Select an SyGS/rs of C points and composite all specimens associated with the points
in this sample. Repeat this process N times, using a new randomly selected starting
point each time.

3. Select a single SyGS/rs of CN points and use the systematic compositing scheme that
is described in Highlight 3 to form N composites, as illustrated in Figure 6.

4. Select a single SyGS/rs of CHN points and use the random compositing scheme that is
described in Highlight 4 to form N composites, as illustrated in Figure 7.

5. Select a stratified random sample of CHN points and use a random compositing
scheme, as described in Highlight 5, to form N composites, as illustrated in Figure 8.

Methods 1, 2, and 5 are the most statistically defensible, with method 5 used as the default method in
the Soil Screening Guidance. However, given the practical limits of implementing these methods,
either method 3 or 4 is generally recommended for EAs with regular boundaries (e.g., square or
rectangular). As noted above, if the boundaries of the EA are irregular, SyGS/rs sampling may not
result in exactly CHN sample points. Therefore, for EAs with irregular boundaries, method 5 is
recommended. Alternatively, a combination of methods 4 and 5 can be used for EAs that can be
partitioned into C sectors of equal area of which K have regular boundaries and the remaining C - K
have irregular boundaries.

Sample Size. This section provides procedures to determine sample size requirements for the
Chen test that achieve the site-specific decision error limits discussed in Section 4.1.6. The Chen test
is an upper-tail test for the mean of positively skewed distributions, like the lognormal (Chen, 1995).
It is based on the mean concentration observed in a simple random sample, or equivalent design,
selected from a distribution with a long right-hand tail.

The Chen procedure is a hypothesis testing procedure that is robust among the family of right-
skewed distributions (see Section 4.3). That is, decision error rates for a given sample size are
relatively insensitive to the particular right-skewed distribution that generated the data. This
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robustness is important in the context of surface soil screening because the number of surface soil
samples will usually not be sufficient to determine the distribution of the concentration
measurements.

The procedures presented above for selecting composited or uncomposited simple random or
systematic grid samples can all be used to generate samples for application of the Chen test. The
Chen procedure is based on a simple random sample, or one that can be analyzed as if it were an SRS.
Directions for performing the Chen test in a manner that is consistent with the DQOs that have been
established for a site are presented later.

Tables 25 through 30 provide the sample sizes required for the Chen test performed at the 10, 20, or
40 percent levels of significance (probability of Type I error at 0.5 SSL) and achieve, at most, a 5 or
10 percent probability of (Type II) error at 2 SSL. The Type II error rates at 2 SSL are based on the
simulations presented in Appendix I. These simulations are based on the following assumptions:

1. Each of the N composite samples is based on C specimens selected to be
representative of the EA as a whole, as specified above.

2. One-half the EA has concentrations below the quantitation limit (which is assumed to
be SSL/100).

3. One-half the EA has concentrations that follow a gamma distribution.

4. Measurements below the QL are replaced by 0.5 QL for computation of the Chen test
statistic.

5. Each chemical analysis is subject to a 20 percent measurement error.

Distributional assumptions 2 and 3 were used as the basis for the Type II error rates at 2 SSL (shown
in Tables 25 through 30) because they were found in the simulations to produce high error rates
relative to other potential contaminant distributions. If the proportion of the site below the QL is
less than half or if the distribution of the concentration measurements is some other right-skewed
distribution (e.g., lognormal), rather than gamma, then the Type II error rates achieved are likely to
be no worse than those cited in Tables 25 through 30. No sample sizes, N, less than four are shown in
these tables (irrespective of the number of specimens per composite) because consideration of the
simulation results presented in Section 4.3 has led to a program-level decision that at least four
separate analyses are required to adequately characterize the mean of an EA. No sample sizes in
excess of nine are presented because of a program-level decision that more than nine samples per
exposure area is generally unlikely for screening surface soils at Superfund sites. However, additional
sample size options can be determined from the simulations reported in Appendix I.

When using Tables 25 through 30 to determine the sample size pair (C and N) needed to achieve
satisfactory error rates with the Chen test, investigators must have an a priori estimate of the CV for
measurements of the contaminant of interest across the EA. As previously discussed for the Max
test, the site manager should use a conservatively large estimate of the CV for determining sample
size requirements because additional sampling will be required if the data suggest that the true CV is
greater than that used to determine the sample sizes.
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Table 25. Minimum Sample Size for Chen Test at 10 Percent Level of
Significance to Achieve a 5 Percent Chance of “Walking Away” When EA
Mean is 2.0 SSL, Given Expected CV for Concentrations Across the EA

Number of
specimens

per compositeb

Coefficient of variation (CV)a

1 .0 1 .5 2 .0 2 .5 3 .0

2 7 9 >9 >9 >9

3 5 7 9 >9 >9

4 4 6 8 >9 >9

5 4 5 6 8 >9

6 4 4 5 7 9

aThe CV is the coefficient of variation for individual, uncomposited measurements across the entire EA and includes
measurement error. 
bEach composite consists of points from a stratified random or systematic grid sample across the entire EA. 
NOTE: Sample sizes are based on 1,000 simulations that assume that each composite is representative of the entire
EA, that half the EA has concentrations below the limit of detection, and that half the EA has concentrations following
a gamma distribution (a conservative distributional assumption).

Table 26. Minimum Sample Size for Chen Test at 20 Percent Level of
Significance to Achieve a 5 Percent Chance of “Walking Away” When EA
Mean is 2.0 SSL, Given Expected CV for Concentrations Across the EA

Number of
specimens

per compositeb

Coefficient of variation (CV)a

1 .0 1 .5 2 .0 2 .5 3 .0 3 .5

1 9 >9 >9 >9 >9 >9

2 5 7 >9 >9 >9 >9

3 4 5 7 9 >9 >9

4 4 4 6 7 >9 >9

5 4 4 4 6 8 >9

6 4 4 4 5 8 9

aThe CV is the coefficient of variation for individual, uncomposited measurements across the entire EA and includes
measurement error. 
bEach composite consists of points from a stratified random or systematic grid sample across the entire EA. 
NOTE: Sample sizes are based on 1,000 simulations that assume that each composite is representative of the entire
EA, that half the EA has concentrations below the limit of detection, and that half the EA has concentrations following
a gamma distribution (a conservative distributional assumption). 
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Table 27. Minimum Sample Size for Chen Test at 40 Percent Level of
Significance to Achieve a 5 Percent Chance of “Walking Away” When EA
Mean is 2.0 SSL, Given Expected CV for Concentrations Across the EA

Number of
specimens

per compositeb

Coefficient of variation (CV)a

1 .0 1 .5 2 .0 2 .5 3 .0 3 .5 4 .0

1 5 9 >9 >9 >9 >9 >9

2 4 4 8 9 >9 >9 >9

3 4 4 5 7 >9 >9 >9

4 4 4 4 5 8 >9 >9

5 4 4 4 5 6 9 >9

6 4 4 4 4 5 8 9

aThe CV is the coefficient of variation for individual, uncomposited measurements across the entire EA and includes
measurement error. 
bEach composite consists of points from a stratified random or systematic grid sample across the entire EA. 
NOTE: Sample sizes are based on 1,000 simulations that assume that each composite is representative of the entire
EA, that half the EA has concentrations below the limit of detection, and that half the EA has concentrations following
a gamma distribution (a conservative distributional assumption). 

Table 28. Minimum Sample Size for Chen Test at 10 Percent Level of
Significance to Achieve a 10 Percent Chance of “Walking Away” When
EA Mean is 2.0 SSL, Given the Expected CV for Concentrations Across

the EA

Number of
specimens

per compositeb

Coefficient of variation (CV)a

1 .0 1 .5 2 .0 2 .5 3 .0 3 .5

2 6 7 >9 >9 >9 >9

3 4 5 7 >9 >9 >9

4 4 4 6 7 >9 >9

5 4 4 5 6 8 >9

6 4 4 4 5 7 9

aThe CV is the coefficient of variation for individual, uncomposited measurements across the entire EA and includes
measurement error. 
bEach composite consists of points from a stratified random or systematic grid sample across the entire EA. 
NOTE: Sample sizes are based on 1,000 simulations that assume that each composite is representative of the entire
EA, that half the EA has concentrations below the limit of detection, and that half the EA has concentrations following
a gamma distribution (a conservative distributional assumption). 
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Table 29. Minimum Sample Size for Chen Test at 20 Percent Level of
Significance to Achieve a 10 Percent Chance of “Walking Away” When
EA Mean is 2.0 SSL, Given Expected CV for Concentrations Across the

EA

Number of
specimens

per compositeb

Coefficient of variation (CV)a

1 .0 1 .5 2 .0 2 .5 3 .0 3 .5 4 .0

1 7 9 >9 >9 >9 >9 >9

2 4 5 8 >9 >9 >9 >9

3 4 4 5 8 >9 >9 >9

4 4 4 4 5 8 >9 >9

5 4 4 4 5 6 8 >9

6 4 4 4 4 5 7 9

aThe CV is the coefficient of variation for individual, uncomposited measurements across the entire EA and includes
measurement error. 
bEach composite consists of points from a stratified random or systematic grid sample across the entire EA. 
NOTE: Sample sizes are based on 1,000 simulations that assume that each composite is representative of the entire
EA, that half the EA has concentrations below the limit of detection, and that half the EA has concentrations following
a gamma distribution (a conservative distributional assumption). 

Table 30. Minimum Sample Size for Chen Test at 40 Percent Level of
Significance to Achieve a 10 Percent Chance of “Walking Away” When
EA Mean is 2.0 SSL, Given Expected CV for Concentrations Across the

EA

Number of
specimens

per compositeb

Coefficient of variation (CV)a

1 .0 1 .5 2 .0 2 .5 3 .0 3 .5 4 .0

1 4 7 9 >9 >9 >9 >9

2 4 4 5 8 9 >9 >9

3 4 4 4 5 7 9 >9

4 4 4 4 4 5 7 >9

5 4 4 4 4 5 6 8

6 4 4 4 4 4 5 6

aThe CV is the coefficient of variation for individual, uncomposited measurements across the entire EA and includes
measurement error. 
bEach composite consists of points from a stratified random or systematic grid sample across the entire EA. 
NOTE: Sample sizes are based on 1,000 simulations that assume that each composite is representative of the entire
EA, that half the EA has concentrations below the limit of detection, and that half the EA has concentrations following
a gamma distribution (a conservative distributional assumption). 
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Given an a priori estimate of the CV of concentration measurements in the EA, the site manager can
use Table 26 to determine a sample size option that achieves the decision error goals for surface soil
screening presented in Section 4.1.6 (i.e., not more than 20 percent chance of error at 0.5 SSL and
not more than 5 percent at 2 SSL). For example, suppose that the site manager expects that the
maximum true CV for concentration measurements in an EA is 2. Then Table 26 shows that six
composite samples, each consisting of four specimens, will be sufficient to achieve the decision error
limit goals.

4.1.11 Using the DQA Process: Analyzing Chen Test Data. Step-by-step
instructions for using the Chen test to analyze data from both discrete random samples and pseudo-
random samples (e.g., composite samples constructed as described previously) are provided in
Highlight 7. This method for analyzing the data is a robust procedure for an upper-tailed test for the
mean of a positively skewed distribution. As explained by Chen (1995), this procedure is a robust
generalization of the familiar Student's t-test; it further generalizes a method developed by Johnson
(1978) for asymmetric distributions.

The only assumption necessary for valid application of the Chen procedure is that the sample be a
random sample from a right-skewed distribution. This robustness within the broad family of right-
skewed distributions is appropriate for screening surface soil because the distribution of
concentrations within an EA may depart from the common assumption of lognormality.

Computation of the Chen test statistic, as shown in Highlight 7, requires that concentration values be
available for all N individual or composite samples analyzed for the contaminant of interest. If an
analytical test result is reported below the quantitation limit, it should be used in the computations.
For results below detection, substitute one-half the QL.

A disadvantage of the Chen procedure is that the hypothesis, “the EA needs no further
investigation,” must be treated as the alternative hypothesis, rather than as the null hypothesis. As a
result, the Type I error rate at 0.5 SSL is controlled via the significance level of the test, rather than
the error rate at 2 SSL, which may have public health consequences. Hence, if the sample sizes (C and
N) are based on an assumed CV that is too small, the desired error rate at 2 SSL is likely not to be
achieved. Therefore, it is important to perform the data quality assurance check specified in Steps 6
through 8 of Highlight 7 to ensure that the desired error rate at 2 SSL is achieved. Moreover, it is
important that the site manager base the initial EA sample sizes on a conservatively large estimate
of the CV so that this process will not result in the need for additional sampling.

4.1.12 Special Considerations for Multiple Contaminants. If the surface soil
samples collected for an EA will be tested for multiple contaminants, be aware that the expected CVs
for the different contaminants may not all be identical. A conservative approach is to base the
sample sizes for all contaminants on the largest expected CV.

4.1.13 Quality Assurance/Quality Control Requirements. Regardless of the
sampling approach used, the Superfund quality assurance program guidance must be followed to ensure
that measurement error rates are documented and within acceptable limits (U.S. EPA, 1993d).
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Highlight 7: Directions for the Chen Test Using Simple Random Sample Scheme

Let x1, x2,..., xN, represent concentration measurements for N random sampling points or N pseudo-
random sampling points (i.e., from a design that can be analyzed as if it were a simple random sample).
The following describes the steps for a one-sample test for Ho: µ ≤ 0.5 SSL at the 100α% significance
level that is designed to achieve a 100ß% chance of incorrectly accepting Ho when µ = 2 SSL.

STEP 1: Calculate the sample mean  − x   =   
N 

3 
i = 1 

 x i   
1 
N 

STEP 2: Calculate the sample standard deviation 

s =   
1 

N − 1 

N 

3 
i = 1 

x i − − x 
2 

  

STEP 3: Calculate the sample skewness

b   =  N 

N 

3 
i = 1 

 x i − − x 
3 

N − 1   N − 2  s 3 

STEP 4: Calculate the Chen test statistic, t2, as follows:

a =   
b 

6   N 

t =   
− x − 0 . 5  SSL

s /   N 

t 2   =  t + a 1 + 2 t 2   +   4 a 2   t + 2 t 3 

STEP 5: Compare t2 to zα, the 100(1 - α) percentile of the standard normal probability distribution. 

If t2 > zα, the null hypothesis is rejected, and the EA needs further investigation. 

If t2 ≤ zα, there is insufficient evidence to reject the null hypothesis. Proceed to Step 6 to
determine if the sample size is sufficient to achieve a 100ß% or less chance of incorrectly
accepting the Ho when µ = 2 SSL.
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Highlight 7: Directions for the Chen Test Using Simple Random Sample Scheme
(continued)

STEP 6: Let C represent the number of specimens composited to form each of the N samples,
where each of x1, x2,..., xN is a composite sample consisting of C specimens selected so
that each composite is representative of the EA as a whole. (If each of x1, x2,..., xN is an
individual random or pseudo-random sampling point, then C = 1.) 

If Max (x
1
, x

2
,..., x

N
) < 

SSL

C 
, then no further data quality assessment is needed and the EA

needs no further investigation.

Otherwise proceed to Step 7.

STEP 7: Calculate the sample estimate of the coefficient of variation, CV, for individual concentration
measurements from across the EA. 

CV =   
C  s
− x 

NOTE: This calculation ignores measurement error, which results in conservatively large
sample size requirements.

STEP 8: Use the value of the sample CV calculated in Step 7 as the true CV of concentrations in
Tables 25 through 30 to determine the minimum sample size, N*, necessary to achieve a
100ß% or less chance of incorrectly accepting Ho when µ = 2 SSL.

If N ≥ N*, the EA needs no further investigation.

If N < N*, further investigation of the EA is necessary. The further investigation may consist
of selecting a supplemental sample and repeating this hypothesis testing procedure with
the larger, combined sample.

4.1.14 Final Analysis. After either the Max test or the Chen test has been performed for
each EA of interest (0.5 acre or less) at an NPL site, the pattern of decisions for individual EAs (to
"walk away" or to "investigate further") should be examined. If some EAs for which the decision was
to "walk away" are surrounded by EAs for which the decision was to "investigate further," it may be
more efficient to identify an area including all these EAs for further study and develop a global
investigation strategy.

4.1.15 Reporting. The decision process for surface soil screening should be thoroughly
documented as part of the RI/FS process. This documentation should include a map of the site
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(showing the boundaries of the EAs and the sectors, or strata, within EAs that were used to select
sampling points within the EAs); documentation of how composite samples were formed and the
number of composite samples that were analyzed for each EA; the raw analytical data; the results of
all hypothesis tests; and the results of all QA/QC analyses.

4.2 Sampling Subsurface Soils

Subsurface soil sampling is conducted to estimate the mean concentrations of contaminants in each
source at a site for comparison to inhalation and migration to ground water SSLs. Measurements of
soil properties and estimates of the area and depth of contamination in each source are also needed
to calculate SSLs for these pathways. Table 31 shows the steps in the DQO process necessary to
develop a sampling strategy to meet these objectives. Each of these steps is described below.

4.2.1 State the Problem. Contaminants present in subsurface soils at the site may pose
significant risk to human health and the environment through the inhalation of volatiles or by the
migration of contaminants through soils to an underlying potable aquifer. The problem is to identify
the contaminants and source areas that do not pose significant risk to human health through either
of these exposure pathways so that future investigations may be focused on areas and contaminants
of true concern. 

Site-specific activities in this step include identifying the data collection planning team (including
technical experts and key stakeholders) and specifying the available resources (i.e., the cost and time
available for sampling). The list of technical experts and stakeholders should contain all key
personnel who are involved with applying SSLs to the site. Other activities include developing the
conceptual site model and identifying exposure scenarios, which are fully addressed in the Soil
Screening Guidance: User’s Guide (U.S. EPA, 1996).

4.2.2 Identify the Decision. The decision is to determine whether mean soil
concentrations in each source area exceed inhalation or migration to ground water SSLs for specific
contaminants. If so, the source area will be investigated further. If not, no further action will be
taken under CERCLA.

4.2.3 Identify Inputs to the Decision. Site-specific inputs to the decision include the
average contaminant concentrations within each source area and the inhalation and migration ground
water SSLs. Calculation of the SSLs for the two pathways of concern also requires site-specific
measurements of soil properties (i.e., bulk density, fraction organic carbon content, pH, and soil
texture class) and estimates of the areal extent and depth of contamination.

A list of feasible sampling and analytical methods should be assembled during this step. EPA
recommends the use of field methods where applicable and appropriate. Verify that Contract
Laboratory Program (CLP) methods and field methods for analyzing the samples exist and that the
analytical method detection limits or field method detection limits are appropriate for the site-
specific or generic SSL. The Sampler's Guide to the Contract Laboratory Program (U.S. EPA, 1990)
and the User's Guide to the Contract Laboratory Program (U.S. EPA, 1991d) contain further
information on CLP methods. 
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Table 31. Soil Screening DQOs for Subsurface Soils

DQO Process Steps Soil Screening Inputs/Outputs

State the Problem

Identify scoping team Site manager and technical experts (e.g., toxicologists, risk assessors,
hydrogeologists, statisticians).

Develop conceptual site model (CSM) CSM development (described in Step 1 of the User’s Guide, U.S. EPA, 1996).

Define exposure scenarios Inhalation of volatiles and migration of contaminants from soil to potable
ground water (and plant uptake for certain contaminants).

Specify available resources Sampling and analysis budget, scheduling constraints, and available
personnel.

Write brief summary of contamination
problem

Summary of the subsurface soil contamination problem to be investigated at
the site.

Identify the Decision

Identify decision Do mean soil concentrations for particular contaminants (e.g., contaminants
of potential concern) exceed appropriate SSLs?

Identify alternative actions Eliminate area from further action or study under CERCLA
or
Plan and conduct further investigation.

Identify Inputs to the Decision

Identify decision Volatile inhalation and migration to ground water SSLs for specified
contaminants

Measurements of subsurface soil contaminant concentration

Define basis for screening Soil Screening Guidance

Identify analytical methods Feasible analytical methods (both field and laboratory) consistent with
program-level requirements.

Specify the Study Boundaries

Define geographic areas of field
investigation

The entire NPL site (which may include areas beyond facility boundaries),
except for any areas with clear evidence that no contamination has
occurred.

Define population of interest Subsurface soils

Define scale of decision making Sources (areas of contiguous soil contamination, defined by the area and
depth of contamination or to the water table, whichever is more shallow).

Subdivide site into decision units Individual sources delineated (area and depth) using existing information or
field measurements (several nearby sources may be combined into a single
source).

Define temporal boundaries of study Temporal constraints on scheduling field visits.

Identify (list) practical constraints Potential impediments to sample collection, such as access, health, and
safety issues.

Develop a Decision Rule

Specify parameter of interest Mean soil contaminant concentration in a source (as represented by discrete
contaminant concentrations averaged within soil borings).

Specify screening level SSLs calculated using available parameters and site data (or generic SSLs if
site data are unavailable).

Specify “if..., then...” decision rule If the mean soil concentration exceeds the SSL, then investigate the source
further.  If the mean soil boring concentration is less than the SSL, then no
further investigation is required under CERCLA.
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Table 31. (continued)

Specify Limits on Decision Errors

Define QA/QC goals CLP precision and bias requirements
10% CLP analyses for field methods

Optimize the Design

Determine how to estimate mean
concentration in a source

For each source, the highest mean soil core concentration (i.e., depth-
weighted average of discrete contaminant concentrations within a boring).

Define subsurface sampling strategy by
evaluating costs and site-specific
conditions

Number of soil borings per source area; number of sampling intervals with
depth.

Develop planning documents for the field
investigation

Sampling and Analysis Plan (SAP)
Quality Assurance Project Plan (QAPjP)

Field methods will be useful in defining the study boundaries (i.e., area and depth of contamination)
during site reconnaissance and during the sampling effort. For example, soil gas survey is an ideal
method for determining the extent of volatile contamination in the subsurface. EPA expects field
methods will become more prevalent and useful because the design and capabilities of field portable
instrumentation are rapidly evolving. Documents on standard operating procedures (SOPs) for field
methods are available through NTIS and should be referenced in soil screening documentation if these
methods are used.

Soil parameters necessary for SSL calculation are soil texture, bulk density, and soil organic carbon.
Some of these parameters can be measured in the field, others require laboratory measurement.
Although laboratory measurements of these parameters cannot be obtained under the Superfund
Contract Laboratory Program, they are readily available from soil testing laboratories across the
country.

Note that the size, shape, and orientation of sampling volume (i.e., “support”) for heterogenous
media have a significant effect on reported measurement values.  For instance, particle size has a
varying affect on the transport and fate of contaminants in the environment and on the potential
receptors.  Comparison of data from methods that are based on different supports can be difficult.
Defining the sampling support is important in the early stages of site characterization.  This may be
accomplished through the DQO process with existing knowledge of the site, contamination, and
identification of the exposure pathways that need to be characterized.  Refer to Preparation of Soil
Sampling Protocols: Sampling Techniques and Strategies (U.S. EPA, 1992f) for more information
about soil sampling support.

Soil Texture. The soil texture class (e.g., loam, sand, silt loam) is necessary to estimate average soil
moisture conditions and to estimate infiltration rates. A soil's texture classification is determined
from a particle size analysis and the U.S. Department of Agriculture (USDA) soil textural triangle
shown at the top of Figure 9. This classification system is based on the USDA soil particle size
classification at the bottom of Figure 9. The particle size analysis method in Gee and Bauder (1986)
can provide this particle size distribution also. Other particle size analysis methods may be used as
long as they provide the same particle size breakpoints for sand/silt (0.05 mm) and silt/clay
(0.002 mm). Field methods are an alternative for determining soil textural class; an example from
Brady (1990) is also presented in Figure 9. 
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Criteria Used with the Field Method for Determining Soil Texture Classes (Source: Brady, 1990)
   

Criterion Sand Sandy loam          Loam Silt loam Clay loam Clay

1.    Individual grains Yes Yes              Some Few No No
       visible to eye
2.   Stability of dry Do not form Do not form              Easily Moderately Hard and Very hard
       clods   broken   easily broken   stable   and stable
3.   Stability of wet Unstable Slightly stable              Moderately Stable Very stable Very stable
       clods stable
4.   Stability of Does not Does not form              Does not form Broken appearance Thin, will break Very long,
       "ribbon" when  form   flexible
       wet soil rubbed
        between thumb
       and fingers
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Figure 9:  U.S. Department of Agriculture soil texture classification.
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Dry Bulk Density. Dry soil bulk density (ρb) is used to calculate total soil porosity and can be
determined for any soil horizon by weighing a thin-walled tube soil sample (e.g., Shelby tube) of
known volume and subtracting the tube weight to estimate field bulk density (ASTM D 2937). A
moisture content determination (ASTM 2216) is then made on a subsample of the tube sample to
adjust field bulk density to dry bulk density. The other methods (e.g., ASTM D 1556, D 2167, D
2922) are not generally applicable to subsurface soils. ASTM soil testing methods are readily
available in the Annual Book of ASTM Standards, Volume 4.08, Soil and Rock; Building Stones,
which is available from ASTM, 100 Barr Harbor Drive, West Conshohocken, PA, 19428.

Organic Carbon and pH. Soil organic carbon is measured by burning off soil carbon in a controlled-
temperature oven (Nelson and Sommers, 1982). This parameter is used to determine soil-water
partition coefficients from the organic carbon soil-water partition coefficient, Koc. Soil pH is used to
select site-specific partition coefficients for metals and ionizing organic compounds (see Part 5).
This simple measurement is made with a pH meter in a soil/water slurry (McLean, 1982) and may be
measured in the field using a portable pH meter.

4.2.4 Define the Study Boundaries. As discussed in Section 4.1.4, areas that are known
to be highly contaminated (i.e., sources) are targeted for subsurface sampling. The information
collected on source area and depth is used to calculate site-specific SSLs for the inhalation and
migration to ground water pathways. Contamination is defined by the lower of the CLP practical
quantitation limit for each contaminant or the SSL. For the purposes of this guidance, source areas
are defined by area and depth as contiguous zones of contamination. However, discrete sources that
are near each other may be combined and investigated as a single source if site conditions warrant.

4.2.5 Develop a Decision Rule. The decision rule for subsurface soils is: 

If the mean concentration of a contaminant within a source area exceeds the
screening level, then investigate that area further.

In this case "screening level" means the SSL. As explained in Section 4.1.5, statistics other than the
mean (e.g., the maximum concentration) may be used as estimates of the mean in this comparison as
long as they represent valid or conservative estimates of the mean. 

4.2.6 Specify Limits on Decision Errors. EPA recognizes that data obtained from
sampling and analysis can never be perfectly representative or accurate and that the costs of trying
to achieve near-perfect results can outweigh the benefits. Consequently, EPA acknowledges that
uncertainty in data must be tolerated to some degree. The DQO process attempts to control the
degree to which uncertainty in data affects the outcomes of decisions that are based on data.

The sampling intensity necessary to accurately determine the mean concentration of subsurface soil
contamination within a source with a specified level of confidence (e.g., 95 percent) is impracticable
for screening due to excessive costs and difficulties with implementation. Therefore, EPA has
developed an alternative decision rule based on average concentrations within individual soil cores
taken in a source: 

If the mean concentration within any soil core taken in a source exceeds the
screening level, then investigate that source further.
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For each core, the mean core concentration is defined as the depth-weighted average concentration
within the zone of contamination (see Section 4.2.7). Since the soil cores are taken in the area(s) of
highest contamination within each source, the highest average core concentration among a set of
core samples serves as a conservative estimate of the mean source concentration. Because this rule is
not a statistical decision, it is not possible to statistically define limits on decision errors.

Standard limits on the precision and bias of sampling and analytical operations conducted during the
sampling program do apply. These are specified by the Superfund quality assurance program
requirements (U.S. EPA, 1993d), which must be followed during the subsurface sampling effort.

If field methods are used, at least 10 percent of field samples should be split and sent to a CLP
laboratory for confirmatory analysis (U.S. EPA, 1993d). 

Although the EPA does not require full CLP sample tracking and quality assurance/quality control
(QA/QC) procedures for measurement of soil properties, routine EPA QA/QC procedures are
recommended, including a Quality Assurance Project Plan (QAPjP), chain-of-custody forms, and
duplicate analyses.

4.2.7 Optimize the Design. Within each source, the Soil Screening Guidance suggests
taking two to three soil cores using split spoon or Shelby tube samplers. For each soil core, samples
should begin at the ground surface and continue at approximately 2-foot intervals until no
contamination is encountered or to the water table, whichever is shallower. Subsurface sampling
depths and intervals can be adjusted at a site to accommodate site-specific information on
surface and subsurface contaminant distributions and geological conditions (e.g., large
vadose zones in the West). 

The number and location of subsurface soil sampling (i.e., soil core) locations should be based on
knowledge of likely surface soil contamination patterns and subsurface conditions. This usually means
that core samples should be taken directly beneath areas of high surface soil contamination. Surface
soils sampling efforts and field measurements (e.g., soil gas surveys) taken during site reconnaissance
will provide information on source areas and high contaminant concentrations to help target
subsurface sampling efforts. Information in the CSM also will provide information on areas likely to
have the highest levels of contamination. Note that there may be sources buried in subsurface soils
that are not discernible at the surface. Information on past practices at the site included in the CSM
can help identify such areas. Surface geophysical methods also can aid in identifying such areas (e.g.,
magnetometry to detect buried drums). 

The intensity of the subsurface soil sampling needed to implement the soil screening process
typically will not be sufficient to fully characterize the extent of subsurface contamination. In these
cases, conservative assumptions should be used to develop hypotheses on likely contaminant
distributions (e.g., the assumption that soil contamination extends to the water table). Along with
knowledge of subsurface hydrogeology and stratigraphy, geostatistics can be a useful tool in
developing subsurface contaminant distributions from limited data and can provide information to
help guide additional sampling efforts. However, instructions on the use of geostatistics is beyond the
scope of this guidance.

Samples for measuring soil parameters should be collected when taking samples for measuring
contaminant concentrations. If possible, consider splitting single samples for contaminant and soil
parameter measurements. Many soil testing laboratories have provisions in place for handling and
testing contaminated samples. However, if testing contaminated samples is a problem, samples may
be taken from clean areas of the site as long as they represent the same soil texture and series and are
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taken from the same depth as the contaminant concentration samples.

The SAP developed for subsurface soils should specify sampling and analytical procedures as well as
the development of QA/QC procedures. To identify the appropriate analytical procedures, the
screening levels must be known. If data are not available to calculate site-specific SSLs, then the
generic SSLs in Appendix A should be used.

Finally, soil investigation for the migration to ground water pathway should not be conducted
independently of ground water investigations. Contaminated ground water may indicate the presence
of a nearby source area, with contaminants leaching from soil into the aquifer.

4.2.8 Analyzing the Data. The mean soil contaminant concentration for each soil core
should be compared to the SSL for the contaminant. The soil core average should be obtained by
averaging analyses results for the discrete samples taken along the entire soil core within the zone of
contamination (compositing will prevent the evaluation of contaminant concentration trends with
depth).

If each subsurface soil core segment represents the same subsurface soil interval (e.g., 2 feet), then
the average concentration from the surface to the depth of contamination is the simple arithmetic
average of the concentrations measured for core samples representative of each of the 2-foot
segments from the surface to the depth of contamination or to the water table. However, if the
intervals are not all of the same length (e.g., some are 2 feet while others are 1 foot or 6 inches),
then the calculation of the average concentration in the total core must account for the different
lengths of the intervals.

If ci is the concentration measured in a core sample representative of a core interval of length li, and
the n-th interval is considered to be the last interval in the source area (i.e., the n-th sample
represents the depth of contamination), then the average concentration in the core from the surface
to the depth of contamination should be calculated as the following depth-weighted average (− c ),

− c =   

n 

3 
i = 1 

  l i c i 

n 

3 
i = 1 

  l i 

    

(61)

If the leach test option is used, a sample representing the average contaminant concentration within
the zone of contamination should be formed for each soil core by combining discrete samples into a
composite sample for the test. The composites should include only samples taken within the zone of
contamination (i.e., clean soil below the lower limit of contamination should not be mixed with
contaminated soil).

As with any Superfund sampling effort, all analytical data should be reviewed to ensure that Superfund
quality assurance program requirements are met (U.S. EPA, 1993d).

4.2.9 Reporting. The decision process for subsurface soil screening should be thoroughly
documented. This documentation should contain as a minimum: a map of the site showing the
contaminated soil sources and any areas assumed not to be contaminated, the soil core sampling
points within each source, and the soil core sampling points that were compared with the SSLs; the
depth and area assumed for each source and their basis; the average soil properties used to calculate
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SSLs for each source; a description of how samples were taken and (if applicable) how composite
samples were formed; the raw analytical data; the average soil core contaminant concentrations
compared with the SSLs for each source; and theresults of all QA/QC analyses.

4.3 Basis for the Surface Soil Sampling Strategies: Technical Analyses
Performed

This section describes a series of technical analyses conducted to support the sampling strategy for
surface soils outlined in the Soil Screening Guidance. Section 4.3.1 describes the sample design
procedure presented in the December 1994 draft guidance (U.S. EAP, 1994h). The remaining
sections describe the technical analyses conducted to develop the final SSL sampling strategy. Section
4.3.2 describes an alternative, nonparametric procedure that EPA considered but rejected for the
soil screening strategy.

Section 4.3.3 describes the simulations conducted to support the selection of the Max test and the
Chen test in the final Soil Screening Guidance. These simulation results also can be used to determine
sample sizes for site conditions not adequately addressed by the tables in Section 4.1. Quantitation
limit and multiple comparison issues are discussed in Sections 4.3.4 and 4.3.5, respectively. Section
4.3.6 describes a limited investigation of compositing samples within individual EA sectors or strata.

4.3.1 1994 Draft Guidance Sampling Strategy. The DQO-based sampling strategy
in the 1994 draft Soil Screening Guidance assumed a lognormal distribution for contaminant levels
over an EA and derived sample size determinations from lognormal confidence interval procedures
by C. E. Land (1971). This section summarizes the rationale for this approach and technical issues
raised by peer review.

For the 1994 draft Soil Screening Guidance, EPA based the surface soil SSL methodology on the
comparison of the arithmetic mean concentration over an EA with the SSL. As explained in Section
4.1, this approach reflects the type of exposure to soil under a future residential land use scenario. A
person moving randomly across a residential lot would be expected to experience an average
concentration of contaminants in soil.

Generally speaking, there are few nonparametric approaches to statistical inference about a mean
unless a symmetric distribution (e.g., normal) is assumed, in which case the mean and median are
identical and inference about the median is the same as inference about the mean. However,
environmental contaminant concentration distributions over a surface area tend to be skewed with a
long right tail, so symmetry is not plausible. In this case the main options for inference about means
are inherently parametric, i.e., they are based on an assumed family of probability distributions.

In addition to being skewed with a long right tail, environmental contaminant concentration data
must be positive because concentration measurements cannot be negative. Several standard two-
parameter probability models are nonnegative and skewed to the right, including the gamma,
lognormal, and Weibull distributions. The properties of these distributions are summarized in Chapter
12 of Gilbert (1987).

The lognormal distribution is the distribution most commonly used for environmental contaminant
data (see, e.g., Gilbert, 1987, page 164). The lognormal family can be easy to work with in some
respects, due to the work of Land (1971, 1975) on estimating confidence intervals for lognormal
parameters, which are also described in Gilbert (1987). 
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The equation for estimating the Land upper confidence limit (UL) for a lognormal mean has the
form

UL =   exp(   − y   +   
s 2 

y 

2 
  +   

s y   H 

n   −   1 
) 

(62)

where − y  and sy are the average and standard deviation of the sample log concentrations. The lower
confidence limit (LL) has a similar form. The factor H depends on sy and n and is tabulated in Gilbert
(1987) and Land (1975). If the data truly follow a lognormal distribution, then the Land confidence
limits are exact (i.e., the coverage probability of a 95 percent confidence interval is 0.95).

The problem formulation used to develop SSL DQOs in the 1994 draft Soil Screening Guidance tested
the null hypothesis H0: µ ≥ 2 SSL versus the alternative hypothesis H1: µ < 2 SSL, with a Type I error
rate of 0.05 (at 2 SSL), and a Type II error rate of 0.20 at 0.5 SSL (µ represents the true EA mean).
That is, the probability of incorrectly deciding not to investigate further when the true mean is 2 SSL
was set not to exceed 0.05, and the probability of incorrectly deciding to investigate further when the
true mean is 0.5 SSL was not to exceed 0.20.

This null hypothesis can be tested at the 5 percent level of significance by calculating Land's upper
95 percent confidence limit for a lognormal mean, if one assumes that the true EA concentrations
are lognormally distributed. The null hypothesis is rejected if the upper confidence limit falls below 2
SSL.

Simulation studies of the Land procedure were used to obtain sample size estimates that achieve these
DQOs for different possible values of the standard deviation of log concentrations. Additional
simulation studies were conducted to calculate sample sizes and to investigate the properties of the
Land procedure in situations where specimens are composited.

All of these simulation studies assumed a lognormal distribution of site concentrations. If the
underlying site distribution is lognormal, then the composites, viewed as physical averages, are not
lognormal (although they may be approximately lognormal). Hence, correction factors are necessary
to apply the Land procedure with compositing, if the individual specimen concentrations are assumed
lognormal. The correction factors were also developed through simulations. The correction factors
are multiplied by the sample standard deviation, sy, before calculating the confidence limit and
conducting the test.

Procedures for estimating sample sizes and testing hypotheses about the site mean using the Land
procedure, with and without compositing, are described in the 1994 draft Technical Background
Document (U.S. EPA, 1994i).

A peer review of the draft Technical Background Document identified several issues of concern:

• The use of a procedure relying strongly on the assumption of a lognormal distribution 

• Quantitation limit issues

• Issues associated with multiple hypothesis tests where multiple contaminants are
present in site soils.
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The first issue is of concern because the small sample sizes appropriate for surface soil screening will
not provide sufficient data to validate this assumption. To address this issue, EPA considered several
alternative approaches and performed extensive analyses. These analyses are described in Sections
4.3.2 and 4.3.3. Section 4.3.3 describes extensive simulation studies involving a variety of
distributions that were done to compare the Land, Chen, and Max tests and to develop the latter two
as options for soil screening. 

4.3.2 Test of Proportion Exceeding a Threshold. One of the difficulties noted for
the Land test, described in Section 4.3.1, is its strong reliance on an assumption of lognormality (see
Section 4.3.3). Even in cases where the assumption may hold, there will rarely be sufficient
information to test it.

A second criticism of applying the Land test (or another test based on estimating the mean) is that
values must be substituted for values reported as less than a quantitation limit (<QL). (As noted in
Section 4.3.4, how one does this substitution is of little relevance if the SSL is much larger than the
QL. However, even if a moderate proportion of the data values fall below the QL and are censored,
then the lognormal distribution may not be a good model for the observed concentrations.)

A third criticism of using the Land test for screening is its requirement for large sample sizes when
the contaminant variability across the EA is expected to be large (e.g., a large coefficient of
variation). Because of these drawbacks to applying the Land procedure, EPA considered alternative,
nonparametric procedures. One such alternative that was considered is the test described below. 

For a given contaminant, let P represent the proportion of all possible sampling units across the EA
for which the concentration exceeds 2 SSL. In essence, P represents the proportion of the EA with
true contaminant levels above 2 SSL. A nonparametric test involving P was developed as follows.

Let P0 be a fixed proportion of interest chosen in such a way that if that proportion (or more) of the
EA has contamination levels above 2 SSL, then that EA should be investigated further. One way to
obtain a rough equivalence between the test for a mean greater than 2 SSL and a test involving P is to
choose 1-P0 to correspond to the percentile of the lognormal distribution at which the mean occurs.
One can show that this is equivalent to choosing

P 0   =   1 − Φ   0 . 5 σ   =   1 − Φ 0 . 5   1 n 1 + CV2 (63)

where
σ = assumed standard deviation of the logarithms of the concentrations

CV = assumed coefficient of variation of the contaminant concentrations
Φ = distribution function of the standard normal distribution.

Here, the fixed proportion P0 will be less than one-half. The hypotheses are framed as

H0: P ≥ P0 (EA needs further investigation)

versus
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H1: P < P0 (EA does not need further investigation).

The test is based on concentration data from a grid sample of N points in the EA (without
compositing). Let p represent the proportion of these n points with observed concentrations greater
than or equal to 2 SSL. The test is carried out by choosing a critical value, pc, to meet the desired
Type I error rate, that is, 

α = Prob (p < pc | P = P0) = 0.05. (64)

The sample size should be chosen to satisfy the Type II error rate at some specified alternative value
P1, where P1 < P0. For example, to have an 80 percent power at P1:

1−β = Prob (p < pc | P = P1) = 0.80. (65)

If the same type of rationale for choosing P0 (corresponding to 2 SSL) is used to make P1 correspond
to 0.5 SSL, then one would choose 

P1 = 1 − Φ [ 0.5 σ + 1.386/σ]. (66)

Sample sizes for this test were developed based on the preceding formulation and were found to be
approximately the same as those required by the Land procedure, though they tended to be slightly
higher than the Land sample sizes for small σ, and slightly smaller for large σ.
 
The major advantage of this test, in contrast to the Land procedure, for example, is its generality;
the only assumption required is that random sampling be used to select the sample points. Its
principal disadvantages are:

• Compositing of samples cannot be included (since the calculation of p requires the
count of the number of units with observed levels at or above 2 SSL).

• The test does not deal directly with the mean contaminant level at the EA, which is
the fundamental parameter for risk calculations.

• Because the test does not depend directly on the magnitude of the concentrations, it
is possible that the test will give misleading results relative to a test based on a mean.
This can occur, for example, when only a small portion of the EA has very high
levels (i.e., a hot spot). In that case, the observed p will converge for increasing n to
that proportion of the EA that is contaminated; it would do the same if the
concentration levels in that same portion were just slightly above 2 SSL. A test based
on a mean for large samples, however, is able to distinguish between these two
situations; by its very nature, a test based on a proportion of measurements exceeding
a single threshold level cannot.

For these reasons, the test described here based on the proportion of observations exceeding 2 SSL
was not selected for inclusion in the current guidance.
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4.3.3 Relative Performance of Land, Max, and Chen Tests. A simulation
study was conducted to compare the Land, Chen, and Max tests and to determine sample sizes
necessary to achieve DQOs. This section describes the design of the simulation study and summarizes
its results. Detailed output from the simulations is presented in Appendix I.

Treatment of Data Below the Quantitation Limit. Review of quantitation limits for
110 chemicals showed that for more than 90 percent of the chemicals, the quantitation limit was less
than 1 percent of the ingestion SSL. In such cases, the treatment of values below the QL is not
expected to have much effect, as long as all data are used in the analysis, with concentrations
assigned to results below the QL in some reasonable way. In the simulations, the QL was assumed to
be SSL/100 and any simulated value below the QL was set equal to 0.5 QL. This is a conservative
assumption based on the comparison of ingestion SSLs with QLs.

Decision Rules. For the Land procedure, as discussed in Section 4.3.1, the null hypothesis H0:
µ ≥ 2 SSL (where µ represents the true mean concentration for the EA) can be tested at the 5 percent
level by calculating Land's upper 95 percent confidence limit for a lognormal mean. The null
hypothesis is rejected (i.e., surface soil contaminant concentrations are less than 2 SSL), if this upper
confidence limit falls below 2 SSL. This application of the Land (1971) procedure, as described in the
draft 1994 Guidance, will be referred to as the "SSL DQOs" and the "original Land procedure."

For the Max test, one decides to walk away if the maximum concentration observed in composite
samples taken from the EA does not exceed 2 SSL. As indicated in Section 4.1.6, it is viewed as
providing a test of the original null hypothesis, H0: µ ≥ 2 SSL. The Max test does not inherently
control either type of error rate (i.e., its critical region is always the region below 2 SSL, not where
concentrations below a threshold that achieve a specified Type I error rate). However, control of
error rates for the Max test can be achieved through the DQO process by choice of design (i.e., by
choice of the number N of composite samples and choice of the number C of specimens per
composite).

The Chen test requires that the null hypothesis have the form H0: µ ≤ µ 0, with the alternative
hypothesis as H1: µ > µ0 (Chen, 1995). Hypotheses or DQOs of this form are referred to as "flipped
hypotheses" or "flipped DQOs" because they represent the inverse of the actual hypothesis for SSL
decisions. In the simulations, the Chen method was applied with µ0 = 0.5 SSL at significance levels
(Type I error rates) of 0.4, 0.3, 0.2, 0.1, 0.05, 0.025, and 0.01. In this formulation, a Type I error
occurs if one decides incorrectly to investigate further when the true site mean, µ, is at or below 0.5
SSL.

The two formulations of the hypotheses are equivalent in the sense that both allow achievement of
soil screening DQOs. That is, working with either formulation, it is possible to control the
probability of incorrectly deciding to walk away when the true site mean is 2 SSL and to also control
the probability of incorrectly deciding to investigate further when the true site mean is 0.5 SSL.

In addition to the original Land procedure, the Chen test, and the Max test, the simulations also
include the Land test of the flipped null hypothesis H0: µ ≤ 0.5 SSL at the 10 percent significance
level. This Land test of the flipped hypothesis was included to investigate how interchanging the null
and alternative hypotheses affected sample sizes for the Land and Chen procedures.

Simulation Distributions. In the following description of the simulations, parameter
acronyms used as labels in the tables of results are indicated by capital letters enclosed in parentheses.
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Each distribution used for simulation is a mixture of a lower concentration distribution and a higher
concentration distribution. The lower distribution represents the EA in its natural (unpolluted) state,
and the higher distribution represents contaminated areas. Typically, all measurements of pollutants
in uncontaminated areas are below the QL. Accordingly, the lower distribution is assumed to be
completely below the QL. For the purposes of this analysis, it is unnecessary to specify any other
aspect of the lower distribution, because any measurement below the QL is set equal to 0.5 QL.

A parameter between 0 and 1, called the mixing proportion (MIX), specifies the probability allocated
to the lower distribution. The remaining probability (1-MIX) is spread over higher values according
to either a lognormal, gamma, or Weibull distribution. The parameters of the higher distribution are
chosen so that the overall mixture has a given true EA mean (MU) and a given coefficient of
variation (CV). Where s is the sample standard deviation, − x  is the sample mean, and C is the number
of specimens per composite sample, CV is defined as:

CV =   
s 
− x 

  or  CV =   
C s 
− x 

.

The following parameter values were used in the simulations:

EA mean (MU) = 0.5 SSL or 2 SSL

EA coefficient of variation (CV) = 1, 1.5, 2, 2.5, 3, 3.5, 4, 5, or 6 (i.e., 100 to 600 percent)

Number of specimens per composite (C) = 1, 2, 3, 4, 5, 6, 8, 9, 12, or 16

Number of composites chemically analyzed (N) = 4, 5, 6, 7, 8, 9, 12, or 16.

The true EA mean was set equal to 0.5 SSL or 2 SSL in order to estimate the two error rates of
primary concern. Most CVs encountered in practice probably will lie between 1 and 2.5 (i.e.,
variability between 100 and 250 percent). This expectation is based on data from the Hanford site
(see Hardin and Gilbert, 1993) and the Piazza Road site (discussed in Section 4.3.6). EPA believes
that the most practical choices for the number of specimens per composite will be four and six. In
some cases, compositing may not be appropriate (the case C = 1 corresponds to no compositing).
EPA also believes that for soil screening, a practical number of samples chemically analyzed per EA
lies below nine, and that screening decisions about soils in each EA should not be based on fewer than
four chemical analyses.

For a given CV, there is a theoretical limit to how large the mixing proportion can be. The values of
the mixing proportion used in the simulations are shown below as a function of CV. The case MIX =
0 corresponds to an EA characterized by a gamma, lognormal, or Weibull distribution. A value of
MIX near 1 indicates an EA where all concentrations are below the QL except those in a small
portion of the EA. Neither of these extremes implies an extreme overall mean. If MIX = 0, the
contaminating (higher) distribution can have a low mean, resulting in a low overall mean. If MIX is
near 1 (i.e., a relatively small contamination area), a high overall mean can be obtained if the mean
of the distribution of contaminant concentrations is high enough.
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CV
Values of MIX

used in the
simulations

1.0 0, 0.49
1.5 0, 0.50
2.0 0, 0.50, 0.75
2.5 0, 0.50, 0.85
3.0 0, 0.50, 0.85
3.5 0, 0.50, 0.90

4.0 0, 0.50, 0.90
5.0 0, 0.50, 0.95
6.0 0, 0.50, 0.95

Treatment of Measurement Error. Measurement errors were assumed to be normally
distributed with mean 0 (i.e., unbiased measurements) and standard deviation equal to 20 percent of
the true value for each chemically analyzed sample. (Earlier simulations included measurement error
standard deviations of 10 percent and 25 percent. The difference in results between these two cases
was negligible.)

Number of Simulated Samples. Unique combinations of the simulation parameters
considered (i.e., 2 values of the EA mean, 10 values for the number of specimens per composite, 8
values for the number of composite samples, 25 combinations of CV and MIX, and 3 contamination
models—lognormal, gamma, Weibull), result in a total of 12,000 simulation conditions. One
thousand simulated random samples were generated for each of the 12,000 cases obtained by varying
the simulation parameters as described above. The average number of physical samples simulated
from an EA for a hypothesis test (i.e., the product CN) was 56.

The following 10 hypothesis tests were applied to each of the 12 million random samples: 

• Chen test at significance levels of 0.4, 0.3, 0.2, 0.1, 0.05, 0.025, and 0.01 
• Original Land test of the null hypothesis H0: µ ≥ 2 SSL at the 5 percent significance

level 
• Land test of the flipped null hypothesis H0: µ ≤ 0.5 SSL at the 10

percent significance level
• Maximum test.

These simulations involved generation of approximately 650 million random numbers.

Simulation Results. A complete listing of the simulation results, with 150 columns and 59
lines per page, requires 180 pages and is available from EPA on a 3.5-inch diskette.

Representative results for gamma contamination data, with eight composite samples that each
consist of six specimens, are shown in Table 32. The gamma contamination model is recommended
for determining sample size requirements because it was consistently seen to be least favorable, in the
sense that it required higher sample sizes to achieve DQOs than either of the lognormal or Weibull
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models. Hence, sample sizes sufficient to protect against a gamma distribution of contaminant
concentrations are also protective against a lognormal or Weibull distribution. 

Table 32. Comparison of Error Rates for Max Test, Chen Test (at .20 and
.10 Significance Levels), and Original Land Test, Using 8 Composites of

6 Samples Each, for Gamma Contamination Data

MU/SSL MIX Max test 0.20 Chen test 0.10 Chen test Land test

C=6 N=8 CV=4

0.5
0.5
0.5
2.0
2.0
2.0

.00

.50

.90

.00

.50

.90

.35

.40

.40

.06

.06

.04

.18

.22

.19

.10

.11

.16

.09

.11

.09

.18

.18

.29

.99

.99

.98

.00

.00

.01

C=6 N=8 CV=3

0.5
0.5
0.5
2.0
2.0
2.0

.00

.50

.85

.00

.50

.85

.24

.25

.23

.04

.03

.03

.18

.19

.22

.03

.03

.06

.10

.10

.11

.06

.05

.12

.93

.94

.99

.00

.00

.00

C=6 N=8 CV=2

0.5
0.5
0.5
2.0
2.0
2.0

.00

.50

.75

.00

.50

.75

.07

.06

.04

.02

.02

.01

.22

.19

.19

.00

.00

.00

.11

.09

.10

.00

.01

.01

.57

.68

.85

.01

.00

.00

C=6 N=8 CV=1

0.5
0.5
2.0
2.0

.00

.49

.00

.49

.00

.00

.01

.01

.20

.20

.00

.00

.10

.12

.00

.00

.01

.12

.02

.00

MU = True EA Mean - see subsection entitled “Simulation Distributions” in Section 4.3.3.
MIX = Mixing Proportion - see subsection entitled “Simulation Distributions” in Section 4.3.3
C = Number of specimens in a composite.
N = Number of composites analyzed.
CV = EA coefficient of variation C s 

− x 
  

where s = sample standard deviation and − x  = mean sample concentration

Table 32 shows that the original Land method is unable to control the error rates at 0.5 SSL for
gamma distributions. This limitation of the Land method was seen consistently throughout the results
for all nonlognormal distributions tested. This limitation led to removal of the Land procedure from
the Soil Screening Guidance.
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Earlier simulation results for gamma and Weibull distributions did not censor results below the QL and
used pure unmixed distributions. In these cases, as the sample size N increased, with all other factors
fixed, the Land error rates at 0.5 SSL increased toward 1. Normally, the expectation is that as the
sample size increases, information increases, and error rates decrease. 

When using data from a Weibull or gamma distribution, the Land confidence interval endpoints
converge to a value that does not equal the true site mean, µx , and results in an increase in error
rates. This phenomenon is easily demonstrated, as follows. Let X denote the concentration random
variable, let Y = ln(X) denote its logarithm. Let µy and σy denote the mean and standard deviation of
logarithms of the soil concentrations. Then, as the sample size increases, the Land confidence
interval endpoints (UL and LL) converge to

UL =  LL =   exp  ( µ y   +   
σ 2 

y 

2 
)     . (67)

If X is lognormally distributed, this expression is the mean of X. If X has a Weibull or gamma
distribution, this expression is not the mean of X. This inconsistency accounts for the increase in
error rates with sample size.

Table 32 also shows the fundamental difference between the Max test and the Chen test. For the
Max test, the probability of error in deciding to walk away when the EA mean is 2.0 SSL is fairly
stable, ranging from 0.01 to 0.06 across the different values of the CV. On the other hand, these
error rates vary more across the CV values for the Chen test (e.g., from 0.00 to 0.29 for Chen test at
the 0.10 significance level). This occurs because the Chen test is designed to control the other type
of error rate (at 0.5 SSL). The Max test is presented in the 1995 Soil Screening Guidance (U.S. EPA,
1995c) because of its simplicity and the stability of its control over the error rate at 2 SSL.

Table 33 shows error rate estimates for four to nine composite samples that each consist of four, six,
or eight specimens for EAs with CVs of 2, 2.5, 3, or 3.5, and assuming a gamma distribution. Table
33 should be adequate for most SSL planning purposes. However, more complete simulation results
are reported in Appendix I.

Planning for CVs at least as large as 2 is recommended because it is known that CVs greater than 2
occur in practice (e.g., for two of seven EAs in the Piazza Road simulations reported in Section
4.3.6). One conclusion that can be drawn from Table 33 is that composite sample sizes of four are
often inadequate. Further support for this conclusion is reported in the Piazza Road simulations
discussed in Section 4.3.6.

Conclusions. The primary conclusions from the simulations are:

• For distributions other than lognormal, the Land procedure is prone to decide to
investigate further at 0.5 SSL, when the correct decision is to walk away.  It is
therefore unsuitable for surface soil screening.

• Both the Max test and the Chen test perform acceptably under a variety of
distributional assumptions and are potentially suitable for surface soil screening.
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Table 33. Error Rates of Max Test and Chen Test at .2 (C20) and .1 (C10)
Significance Level for CV = 2, 2.5, 3, 3.5

CV = 2.0 CV = 2.5 CV = 3.0 CV = 3.5

N MU/SSL Max C20 C10 Max C20 C10 Max C20 C10 Max C20 C10

C = 4
4
4
5
5
6
6
7
7
8
8
9
9

0.5
2.0
0.5
2.0
0.5
2.0
0.5
2.0
0.5
2.0
0.5
2.0

.09

.13

.11

.10

.11

.06

.12

.04

.16

.02

.16

.01

.20

.08

.21

.05

.21

.03

.20

.03

.19

.02

.21

.01

.11

.16

.10

.11

.12

.08

.10

.05

.09

.03

.11

.02

.14

.19

.15

.10

.21

.08

.25

.05

.25

.04

.28

.03

.18

.17

.18

.09

.20

.08

.22

.04

.20

.03

.20

.03

.09

.28

.09

.18

.10

.14

.11

.09

.09

.07

.09

.06

.19

.20

.26

.17

.28

.11

.31

.08

.36

.05

.36

.04

.18

.21

.20

.19

.21

.13

.20

.11

.20

.08

.18

.07

.08

.33

.08

.30

.11

.23

.09

.18

.10

.14

.09

.13

.24

.26

.26

.18

.31

.11

.36

.08

.42

.07

.44

.07

.20

.29

.20

.23

.19

.18

.18

.14

.20

.13

.22

.12

.10

.42

.09

.36

.09

.28

.10

.23

.09

.21

.12

.20

C = 6
4
4
5
5
6
6
7
7
8
8
9
9

0.5
2.0
0.5
2.0
0.5
2.0
0.5
2.0
0.5
2.0
0.5
2.0

.03

.14

.04

.09

.06

.04

.06

.02

.06

.02

.06

.01

.20

.03

.20

.02

.20

.01

.20

.00

.19

.00

.20

.00

.12

.08

.10

.05

.11

.02

.09

.01

.09

.01

.10

.01

.08

.16

.11

.09

.14

.06

.12

.05

.15

.02

.18

.02

.21

.08

.17

.04

.21

.03

.19

.02

.20

.01

.22

.01

.12

.17

.09

.10

.10

.07

.10

.04

.10

.03

.11

.02

.15

.17

.17

.13

.19

.09

.23

.06

.25

.03

.28

.03

.20

.14

.20

.10

.20

.07

.22

.06

.19

.03

.20

.02

.10

.24

.10

.18

.10

.14

.10

.10

.10

.05

.11

.04

.16

.20

.22

.15

.25

.09

.29

.08

.30

.04

.34

.03

.17

.19

.20

.13

.20

.10

.21

.09

.19

.06

.19

.05

.08

.33

.10

.24

.10

.19

.10

.14

.10

.11

.09

.09

C = 8

4
4
5
5
6
6
7
7
8
8
9
9

0.5
2.0
0.5
2.0
0.5
2.0
0.5
2.0
0.5
2.0
0.5
2.0

.02

.12

.03

.07

.02

.04

.03

.03

.04

.02

.04

.01

.21

.02

.22

.01

.18

.00

.20

.00

.20

.00

.21

.00

.13

.05

.11

.02

.09

.01

.11

.00

.10

.00

.11

.00

.06

.15

.05

.09

.08

.06

.09

.04

.11

.02

.11

.02

.19

.04

.20

.02

.21

.01

.20

.01

.21

.01

.21

.00

.10

.09

.11

.06

.11

.02

.11

.01

.11

.01

.10

.01

.10

.17

.11

.09

.13

.07

.18

.04

.17

.04

.20

.01

.21

.09

.20

.04

.19

.04

.21

.02

.21

.01

.19

.00

.10

.17

.10

.10

.10

.07

.11

.04

.10

.03

.10

.01

.14

.19

.17

.12

.20

.08

.22

.05

.26

.03

.30

.02

.18

.14

.19

.08

.20

.07

.20

.05

.19

.03

.23

.02

.08

.25

.09

.17

.10

.13

.11

.09

.10

.06

.12

.04

MU = True EA Mean - see subsection entitled “Simulation Distributions” in Section 4.3.3.
MIX= Mixing Proportion - see subsection entitled “Simulation Distributions” in Section 4.3.3 
C = Number of specimens in a composite.
N = Number of composites analyzed.
CV = EA coefficient of variation C s 

− x 
  

where s = sample standard deviation and − x  = mean sample concentration
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4.3.4 Treatment of Observations Below the Limit of Quantitation. Test
procedures that are based on estimating a mean contaminant level for an EA, such as the Land and
Chen procedures, make use of each measured concentration value. For this reason, the use of all
reported concentration measurements in such calculations should be considered regardless of their
magnitude—that is, even if the measured levels fall below a quantitation level. One argument for this
approach is that the QL is itself an estimate. Another is that some value will have to be substituted
for any censored data point (i.e., a point reported as <QL), and the actual measured value is at least
as accurate as a substituted value.

The peer review of the Draft Soil Screening Guidance raised the following issue:

If such censored values do occur in a data set, what values should be used?

There is a substantial amount of literature on this subject and a variety of sophisticated approaches.
In the context of SSLs, however, a simple approach is recommended. Consistent with general
Superfund guidance, each observation reported as "<QL" shall be replaced with 0.5 QL for
computation of the sample mean.

The evidence suggests that the ingestion SSL generally will be 2 orders of magnitude or more greater
than the QL for most contaminants. In these cases, the results of soil screening will be insensitive to
alternative procedures that could be used to substitute values for observations reported as "<QL."
When the SSL is not much greater than the QL (e.g., SSL < 50 QL), the outcome of the soil
screening could be affected by the procedure used to substitute for "<QL" values.

The most conservative approach would be to substitute the concentration represented by the QL
itself for all observations reported as "<QL." In the context of the SSLs, however, the simple
approach of using 0.5 QL is suggested. This will be sufficiently conservative given the conservative
factors underlying the SSLs.

4.3.5 Multiple Hypothesis Testing Considerations. The Soil Screening Guidance
addresses the following hypothesis testing problem for each EA:

H0: mean concentration of a given chemical ≥ 2 SSL 
versus

H1: mean concentration of a given chemical < 2 SSL.

The default value for the probability of a Type I error is α = 0.05, while the default value for the
power of the test at 0.5 SSL is 1-ß = 0.80. The test is applied separately for each chemical, so that
these probabilities apply for each individual chemical. Thus, there is an 80 percent probability of
walking away from an EA (i.e., rejecting H0) when only one chemical is being tested and its true
mean level is 0.5 SSL and a 5 percent probability of walking away if its true mean level is 2 SSL. 

However, the Soil Screening Guidance does not explicitly address the following issues:

What is the composite probability of walking away from an EA if there are
multiple contaminants? 

and
If such probabilities are unacceptable, how should one compensate when testing
for multiple contaminants within a single EA? 
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The answer to the first question cannot be determined, in general, since the concentrations of the
various contaminants will often be dependent on one another (e.g., this would be expected if they
originated from the same source of contamination). The joint probability of walking away can be
determined, however, if one makes the simplifying assumption that the contaminant concentrations
for the different chemicals are independent (uncorrelated). In that case, the probability of walking
away is simply the product of the individual rejection probabilities.

For two chemicals (Chemical A and Chemical B, say), this is: 

Pr{walking away from EA} = Pr{reject H0 for Chemical A} H Pr{reject H0 for Chemical B}.

While these joint probabilities must be regarded as approximate, they nevertheless serve to illustrate
the effect on the error rates when dealing with multiple contaminants.

Assume (for illustrative purposes only) that the probabilities for rejecting the null hypothesis
(walking away from the EA) for each single chemical appear as follows:

True concentration Probability of rejecting H0

0.2 SSL 0.95
0.5 SSL 0.80 (default 1-ß)
0.7 SSL 0.60
1.0 SSL 0.50
1.5 SSL 0.20
2.0 SSL 0.05 (default α)

Let C(A) denote the concentration of Chemical A divided by the SSL, and let P(A) denote the
corresponding probability of rejecting H0. Define C(B) and P(B) similarly for Chemical B. Assuming
independence, the joint probabilities of rejecting the null hypothesis (walking away) are as shown in
Table 34.

Table 34. Probability of "Walking Away" from an EA When Comparing
Two Chemicals to SSLs

Chemical A Chemical B

C(A) P(A)
C(B) = 0.2
P(B) =.95

C(B) = 0.5
P(B) = .80

C(B) = 0.7
P(B) = .60

C(B) = 1.0
P(B) = .50

C(B) = 1.5
P(B) = .20

C(B) = 2.0
P(B) = .05

0.2 0.95  0.90  0.76  0.57  0.48  0.19  0.05

0.5 0.80  0.76  0.64  0.48  0.40  0.16  0.04

0.7 0.60  0.57  0.48  0.36  0.30  0.12  0.03

1.0 0.50  0.48  0.40  0.30  0.25  0.10  0.03

1.5 0.20  0.19  0.16  0.12  0.10  0.04  0.01

2.0 0.05  0.05  0.04  0.03  0.03  0.01 <0.01
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These probabilities demonstrate that the test procedure will tend to be very conservative if multiple
chemicals are involved—that is, all of the chemical concentrations must be quite low relative to
their SSL in order to have a high probability of walking away from the EA. On the other hand, there
will be a high probability that further investigation will be called for if the mean concentration for
even a single chemical is twice the SSL.

A potential problem occurs when there are several chemicals under consideration and when all or
most of them have levels slightly below the SSL (e.g., near 0.5 SSL). For instance, if each of six
independent chemicals had levels at 0.5 SSL, the probability of rejecting the null hypothesis would be
80 percent for each such chemical, but the probability of walking away from the EA would be only
(0.80)6 = 0.26.

If the same samples are being analyzed for multiple chemicals, then the original choice for the
number of such samples ideally should have been based on the worst case (i.e., the chemical expected
to have the largest variability). In this case, the probability of correctly rejecting the null hypothesis
at 0.5 SSL for the chemicals with less variability will be higher. The overall probability of walking
away will be greater than shown above if all or some of the chemicals have less variability than
assumed as the basis for determining sample sizes. Here, the sample size will be large enough for the
probability of rejecting the null hypothesis at 0.5 SSL to be greater than 0.80 for these chemicals.

The probability values assumed above for deciding that no further investigation is necessary for
individual chemicals, which are the basis for these conclusions, are equally applicable for the Land,
Chen, and Max tests. They simply represent six hypothetical points of the power curves for these
tests (from 0.2 SSL to 2.0 SSL). Therefore, the conclusions are equally applicable for each of the
hypothesis testing procedures that have been considered in the current guidance for screening surface
soils.

If the surface soil concentrations are positively correlated, as expected when dealing with multiple
chemicals, then it is likely that either all the chemicals of concern have relatively high
concentrations or they all have relatively low concentrations. In this case, the probability of making
the correct decision for an EA would be greater than that suggested by the above calculations that
assume independence of the various chemicals. 

However, the potential problem of several chemicals having concentrations near 0.5 SSL is not
precluded by assuming positive correlations. In fact, it suggests that if the EA average for one
chemical is near 0.5 SSL, then the average for others is also likely to be near 0.5 SSL, which is
exactly the situation where the probability of not walking away from the EA can become large
because there is a high probability that H0 will be rejected for at least one of these chemicals. 

An alternative would be to use multiple hypothesis testing procedures to control the overall error
rate for the set of chemicals (i.e., the set of hypothesis tests) rather than the separate error rates for
the individual chemicals. Guidance for performing multiple hypothesis tests is beyond the scope of
the current document. Obtain the advice of a statistician familiar with multiple hypothesis testing
procedures if the overall error rates for multiple chemicals is of concern for a particular site. The
classical statistical guidance regarding this subject is Simultaneous Statistical Inference (Miller, 1991).

4.3.6 Investigation of Compositing Within EA Sectors. If one decides that an
EA needs further investigation, then it is natural to inquire which portion(s) of the EA exceed the
screening level. This is a different question than simply asking whether or not the EA average soil
concentration exceeds the SSL. Conceivably, this question may require additional sampling, chemical
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analysis, and statistical analysis. A natural question is whether this additional effort can be avoided by
forming composites within sectors (subareas) of the EA. The sector with the highest estimated
concentration would then be a natural place to begin a detailed investigation.

The simulations to investigate the performance of rules to decide whether further investigation is
required, reported in Section 4.3.3, make specific assumptions about the sampling design. It is
assumed that N composite samples are chemically analyzed, each consisting of C specimens selected
to be statistically representative of the entire EA. The key point, in addition to random sampling, is
that composites must be formed across sectors rather than within sectors. This assumption is
necessary to achieve composite samples that are representative of the EA mean (i.e., have the EA
mean as their expected value).

If compositing is limited to sectors, such as quadrants, then each composite represents its sector,
rather than the entire EA. The simulations reported in Section 4.3.3, and sample sizes based on
them, do not apply to this type of compositing. This does not necessarily preclude compositing
within sectors for both purposes, i.e., to test the hypothesis about the EA mean and also to indicate
the most contaminated sector. However, little is known about the statistical properties of this
approach when applying the Max test, which would depend on specifics of the actual spatial
distribution of contaminants for a given EA. Because of the lack of extensive spatial data sets for
contaminated soil, there is limited basis for determining what sample sizes would be adequate for
achieving desired DQOs for various sites. However, one spatial data set was available and used to
investigate the performance of compositing within sectors at one site.

Piazza Road Simulations. Data from the Piazza Road NPL site were used to investigate the
properties of tests of the EA mean based on compositing within sectors, as compared to compositing
between sectors. The investigation of a single site cannot be used to validate a given procedure, but it
may indicate whether further investigation of the procedure is worthwhile.

Seven nonoverlapping 0.4-acre EAs were defined within the Piazza Road site. Each EA is an 8-by-12
grid composed of 14'x14' squares. The data consist of a single dioxin measurement of a composite
sample from each small square. These measurements are regarded as true values for the simulations
reported in this section. Measurement error was incorporated in the same fashion as for the
simulations reported in Section 4.3.3.

Each of the seven EAs was subdivided into four 4-by-6 sectors, six 4-by-4 sectors, eight 4-by-3
sectors, twelve 2-by-4 sectors, and sixteen 2-by-3 sectors. Results are presented here for the cases of
four, six, and eight sectors because composites of more than eight specimens are expected to be used
rarely, if at all.

Table 35 presents the "true" mean and CV for each EA, computed from all 96 measurements within
the 0.4-acre EA. The CVs range from 1.0 to 2.2. Note that two of the seven CVs equal or exceed 2
at this site. This supports EPA's belief that at many sites it is prudent, when planning sample size
requirements for screening, to assume a CV of at least 2.5 and to consider the possibility of CVs as
large as 3 or 3.5.

As data on variability within EAs for different sites and contaminant conditions accrue over time, it
will be possible to base the choice of procedures on a larger, more comprehensive database, rather
than just a single site. 

Appendix J contains results of simulations from the seven Piazza Road EAs. Sampling with
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replacement from each sector was used, because this was felt to be more consistent with the planned
compositing. To estimate the error rates at 0.5 SSL and 2 SSL for each EA, the SSL was defined so
that the site mean first was regarded as 0.5 SSL and then was regarded as 2 SSL.

Notation for Results from Piazza Road Simulations. The following notation is used
in Appendix J. The design variable (DES) indicates whether compositing was within sector (DES=W)
or across sectors (DES=X). As in Section 4.3.3, C denotes the number of specimens per composite,
and N denotes the number of composite samples chemically analyzed. Results in Appendix J are for
the Chen test at the 10 percent significance level and for the Max test. The true mean and CV are
shown in the header for each EA.

Table 35. Means and CVs for Dioxin Concentrations for 7 Piazza Road
Exposure Areas

EA Mean of EA CV of EA N

1 2.1 1.0 96

2 2.4 1.6 96

3 5.1 1.1 96

4 4.0 1.2 96

5 9.3 2.0 96

6 15.8 2.2 96

7 2.8 1.4 96

Results and Conclusions from Piazza Road Simulations. Although the results
from a single site cannot be assumed to apply to all sites, the following observations can be made
based on the Piazza Road simulations reported in Appendix J. 

• The error rate at 0.5 SSL for the Chen test, using compositing across sectors
(DES=X), is generally close to the nominal rate of 0.10. For compositing within
sectors (DES=W), the error rate for Chen at 0.5 SSL is generally much lower than the
nominal rate.

• Except for plans involving only four analyses (N = 4), the error rate at 2 SSL is
always below 0.05 for the Chen test. For the Max test, the error rate at 2 SSL
fluctuated between 0 and 16 percent. The error rate at 2 SSL is smaller for the Chen
test at the 10 percent significance level than for the Max test in virtually all cases.
The only two exceptions to this are for compositing within sector (DES=W) in EA
No. 6.

• This observation provides further support for the conclusion drawn from the
simulations reported in Section 4.3.3: plans involving only four analyses can result in
high error rates in determining the mean contaminant concentration of an EA with
the Max test. In most cases the error rates of concern to EPA (at 2 SSL) are 0.10 or
larger. 
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• In general, error rates estimated from Piazza Road simulations for compositing across
sectors are at least as small as would be predicted on the basis of the simulation results
reported in Section 4.3.3.

• The simulation results show that compositing within sectors using the Max test may
be an option for site managers who want to know whether one sector of an EA is
more contaminated than the other. However, use of the Max test when compositing
within sectors may lead the site manager to draw conclusions about the mean
contaminant concentration in that sector only, not across the entire EA.
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 Part 5: CHEMICAL-SPECIFIC PARAMETERS

Chemical-specific parameters required for calculating soil screening levels include the organic carbon
normalized soil-water partition coefficient for organic compounds (Koc), the soil-water partition
coefficient for inorganic constituents (Kd), water solubility (S), Henry's law constant (HLC, HN), air
diffusivity (Di,a), and water diffusivity (Di,w). In addition, the octanol-water partition coefficient
(Kow) is needed to calculate Koc values. This part of the background document describes the
collection and compilation of these parameters for the SSL chemicals.

With the exception of values for air diffusivity (Di,a), water diffusivity (Di,w), and certain Koc values,
all of the values used in the development of SSLs can be found in the Superfund Chemical Data
Matrix (SCDM). SCDM is a computer code that includes more than 25 datafiles containing specific
chemical parameters used to calculate factor and benchmark values for the Hazard Ranking System
(HRS). Because SCDM datafiles are regularly updated, the user should consult the most recent version
of SCDM to ensure that the values are up to date.

5.1 Solubility, Henry's Law Constant, and Kow

Chemical-specific values for solubility, Henry's law constant (HLC), and Kow were obtained from
SCDM. In the selection of the value for SCDM, measured or analytical values are favored over
calculated values. However, in the event that a measured value is not available, calculated values are
used. Table 36 presents the solubility, Henry's law constant, and Kow values taken from SCDM and
used to calculate SSLs. 

Henry's law constant values were available for all but two of the constituents of interest. Henry's law
constants could not be obtained from the SCDM datafiles for either carbazole or mercury. As a
consequence, this parameter was calculated according to the following equation:

HLC = (VP)(M)/(S) (68)
where

HLC = Henry's law constant (atm-m3/mol)
VP = vapor pressure (atm)
M = molecular weight (g/mol)
S = solubility (mg/L or g/m3). 

The SSL equations require the dimensionless form of Henry's law constant, or H', which is calculated
from HLC (atm-m3/mol) by multiplying by 41 (U.S. EPA, 1991b). The values taken from SCDM for
HLC and the calculated dimensionless values for H' are both presented in Table 36.

5.2 Air (Di ,a) and Water (D i,w) Diffusivities

Few published diffusivities were available for the subject chemicals for air (Di,a) and water (Di,w).
Water and air diffusivities were obtained from the CHEMDAT8 model chemical properties database
(DATATWO.WK1). For chemicals not in CHEMDAT8, diffusivities were estimated using the
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WATER8 model correlations for air and water diffusivities. Both CHEMDAT8 and WATER8 can be
obtained from EPA's SCRAM bulletin board system, as described in Section 3.1.2. Table 37 presents
the values used to calculate SSLs. 

Table 36. Chemical-Specific Properties Used in SSL Calculations

CAS No. Compound
S

(mg/L)
HLC

(atm-m3/mol)
HN

(dimensionless) log Kow

83-32-9 Acenaphthene 4.24E+00 1.55E-04 6.36E-03 3.92
67-64-1 Acetone 1.00E+06 3.88E-05 1.59E-03 -0.24

309-00-2 Aldrin 1.80E-01 1.70E-04 6.97E-03 6.50
120-12-7 Anthracene 4.34E-02 6.50E-05 2.67E-03 4.55

56-55-3 Benz(a)anthracene 9.40E-03 3.35E-06 1.37E-04 5.70
71-43-2 Benzene 1.75E+03 5.55E-03 2.28E-01 2.13

205-99-2 Benzo(b)fluoranthene 1.50E-03 1.11E-04 4.55E-03 6.20
207-08-9 Benzo(k)fluoranthene 8.00E-04 8.29E-07 3.40E-05 6.20

65-85-0 Benzoic acid 3.50E+03 1.54E-06 6.31E-05 1.86

50-32-8 Benzo(a)pyrene 1.62E-03 1.13E-06 4.63E-05 6.11
111-44-4 Bis(2-chloroethyl)ether 1.72E+04 1.80E-05 7.38E-04 1.21
117-81-7 Bis(2-ethylhexyl)phthalate 3.40E-01 1.02E-07 4.18E-06 7.30

75-27-4 Bromodichloromethane 6.74E+03 1.60E-03 6.56E-02 2.10

75-25-2 Bromoform 3.10E+03 5.35E-04 2.19E-02 2.35
71-36-3 Butanol 7.40E+04 8.81E-06 3.61E-04 0.85
85-68-7 Butyl benzyl phthalate 2.69E+00 1.26E-06 5.17E-05 4.84
86-74-8 Carbazole 7.48E+00 1.53E-08 a 6.26E-07 3.59
75-15-0 Carbon disulfide 1.19E+03 3.03E-02 1.24E+00 2.00

56-23-5 Carbon tetrachloride 7.93E+02 3.04E-02 1.25E+00 2.73
57-74-9 Chlordane 5.60E-02 4.86E-05 1.99E-03 6.32

106-47-8 p-Chloroaniline 5.30E+03 3.31E-07 1.36E-05 1.85
108-90-7 Chlorobenzene 4.72E+02 3.70E-03 1.52E-01 2.86

124-48-1 Chlorodibromomethane 2.60E+03 7.83E-04 3.21E-02 2.17
67-66-3 Chloroform 7.92E+03 3.67E-03 1.50E-01 1.92
95-57-8 2-Chlorophenol 2.20E+04 3.91E-04 1.60E-02 2.15

218-01-9 Chrysene 1.60E-03 9.46E-05 3.88E-03 5.70
72-54-8 DDD 9.00E-02 4.00E-06 1.64E-04 6.10

72-55-9 DDE 1.20E-01 2.10E-05 8.61E-04 6.76
50-29-3 DDT 2.50E-02 8.10E-06 3.32E-04 6.53
53-70-3 Dibenz(a,h)anthracene 2.49E-03 1.47E-08 6.03E-07 6.69
84-74-2 Di-n-butyl phthalate 1.12E+01 9.38E-10 3.85E-08 4.61
95-50-1 1,2-Dichlorobenzene 1.56E+02 1.90E-03 7.79E-02 3.43

106-46-7 1,4-Dichlorobenzene 7.38E+01 2.43E-03 9.96E-02 3.42
91-94-1 3,3-Dichlorobenzidine 3.11E+00 4.00E-09 1.64E-07 3.51
75-34-3 1,1-Dichloroethane 5.06E+03 5.62E-03 2.30E-01 1.79
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Table 36 (continued)

CAS No. Compound
S

(mg/L)
HLC

(atm-m3/mol)
HN

(dimensionless) log Kow

107-06-2 1,2-Dichloroethane 8.52E+03 9.79E-04 4.01E-02 1.47
75-35-4 1,1-Dichloroethylene 2.25E+03 2.61E-02 1.07E+00 2.13

156-59-2 cis-1,2-Dichloroethylene 3.50E+03 4.08E-03 1.67E-01 1.86
156-60-5 trans-1,2-Dichloroethylene 6.30E+03 9.38E-03 3.85E-01 2.07

120-83-2 2,4-Dichlorophenol 4.50E+03 3.16E-06 1.30E-04 3.08
78-87-5 1,2-Dichloropropane 2.80E+03 2.80E-03 1.15E-01 1.97

542-75-6 1,3-Dichloropropene 2.80E+03 1.77E-02 7.26E-01 2.00
60-57-1 Dieldrin 1.95E-01 1.51E-05 6.19E-04 5.37
84-66-2 Diethylphthalate 1.08E+03 4.50E-07 1.85E-05 2.50

105-67-9 2,4-Dimethylphenol 7.87E+03 2.00E-06 8.20E-05 2.36
51-28-5 2,4-Dinitrophenol 2.79E+03 4.43E-07 1.82E-05 1.55

121-14-2 2,4-Dinitrotoluene 2.70E+02 9.26E-08 3.80E-06 2.01
606-20-2 2,6-Dinitrotoluene 1.82E+02 7.47E-07 3.06E-05 1.87

117-84-0 Di-n-octyl phthalate 2.00E-02 6.68E-05 2.74E-03 8.06
115-29-7 Endosulfan 5.10E-01 1.12E-05 4.59E-04 4.10

72-20-8 Endrin 2.50E-01 7.52E-06 3.08E-04 5.06
100-41-4 Ethylbenzene 1.69E+02 7.88E-03 3.23E-01 3.14
206-44-0 Fluoranthene 2.06E-01 1.61E-05 6.60E-04 5.12

86-73-7 Fluorene 1.98E+00 6.36E-05 2.61E-03 4.21
76-44-8 Heptachlor 1.80E-01 1.09E-03  4.47E-02 6.26

1024-57-3 Heptachlor epoxide 2.00E-01 9.50E-06 3.90E-04 5.00
118-74-1 Hexachlorobenzene 6.20E+00 1.32E-03 5.41E-02 5.89

87-68-3 Hexachloro-1,3-butadiene 3.23E+00 8.15E-03 3.34E-01 4.81
319-84-6 α-HCH (α-BHC) 2.00E+00 1.06E-05 4.35E-04 3.80
319-85-7 β-HCH (β-BHC) 2.40E-01 7.43E-07 3.05E-05 3.81

58-89-9 γ -HCH (Lindane) 6.80E+00 1.40E-05 5.74E-04 3.73
77-47-4 Hexachlorocyclopentadiene 1.80E+00 2.70E-02 1.11E+00 5.39

67-72-1 Hexachloroethane 5.00E+01 3.89E-03 1.59E-01 4.00
193-39-5 Indeno(1,2,3-cd)pyrene 2.20E-05 1.60E-06 6.56E-05 6.65

78-59-1 Isophorone 1.20E+04 6.64E-06 2.72E-04 1.70
7439-97-6 Mercury --- 1.14E-02 b 4.67E-01 ---

72-43-5 Methoxychlor 4.50E-02 1.58E-05 6.48E-04 5.08

74-83-9 Methyl bromide 1.52E+04 6.24E-03 2.56E-01 1.19
75-09-2 Methylene chloride 1.30E+04 2.19E-03 8.98E-02 1.25
95-48-7 2-Methylphenol 2.60E+04 1.20E-06 4.92E-05 1.99
91-20-3 Naphthalene 3.10E+01 4.83E-04 1.98E-02 3.36

98-95-3 Nitrobenzene 2.09E+03 2.40E-05 9.84E-04 1.84
86-30-6 N-Nitrosodiphenylamine 3.51E+01 5.00E-06 2.05E-04 3.16

621-64-7 N-Nitrosodi-n-propylamine 9.89E+03 2.25E-06 9.23E-05 1.40
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Table 36 (continued)

CAS No. Compound
S

(mg/L)
HLC

(atm-m3/mol)
HN

(dimensionless) log Kow

87-86-5 Pentachlorophenol 1.95E+03 2.44E-08 1.00E-06 5.09
108-95-2 Phenol 8.28E+04 3.97E-07 1.63E-05 1.48
129-00-0 Pyrene 1.35E-01 1.10E-05 4.51E-04 5.11
100-42-5 Styrene 3.10E+02 2.75E-03 1.13E-01 2.94

79-34-5 1,1,2,2-Tetrachloroethane 2.97E+03 3.45E-04 1.41E-02 2.39
127-18-4 Tetrachloroethylene 2.00E+02 1.84E-02 7.54E-01 2.67
108-88-3 Toluene 5.26E+02 6.64E-03 2.72E-01 2.75

8001-35-2 Toxaphene 7.40E-01 6.00E-06 2.46E-04 5.50
120-82-1 1,2,4-Trichlorobenzene 3.00E+02 1.42E-03 5.82E-02 4.01

71-55-6 1,1,1-Trichloroethane 1.33E+03 1.72E-02 7.05E-01 2.48
79-00-5 1,1,2-Trichloroethane 4.42E+03 9.13E-04 3.74E-02 2.05
79-01-6 Trichloroethylene 1.10E+03 1.03E-02 4.22E-01 2.71
95-95-4 2,4,5-Trichlorophenol 1.20E+03 4.33E-06 1.78E-04 3.90

88-06-2 2,4,6-Trichlorophenol 8.00E+02 7.79E-06 3.19E-04 3.70
108-05-4 Vinyl acetate 2.00E+04 5.11E-04 2.10E-02 0.73

75-01-4 Vinyl chloride 2.76E+03 2.70E-02 1.11E+00 1.50
108-38-3 m-Xylene 1.61E+02 7.34E-03 3.01E-01 3.20

95-47-6 o-Xylene 1.78E+02 5.19E-03 2.13E-01 3.13

106-42-3 p-Xylene 1.85E+02 7.66E-03 3.14E-01 3.17
CAS = Chemical Abstracts Service.
S = Solubility in water (20-25 °C).
HLC = Henry's law constant.
HN = Dimensionless Henry's law constant (HLC [atm-m3/mol] * 41) (25 °C).
Kow = Octanol/water partition coefficient.
a HLC was calculated using the equation: HLC = vapor pressure * molecular wt. / solubility. Vapor pressure is 6.83E-10

atm and molecular weight is 167.21 g/mol for carbazole.
b Value from WATER8 model database.
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Table 37. Air Diffusivity (Di ,a) and Water Diffusivity (Di,w) Values 
for SSL Chemicals (25 C)a

CAS No. Compound D i,a (cm2/s) D i,w (cm2/s)

83-32-9 Acenaphthene 4.21E-02 7.69E-06 
67-64-1 Acetone 1.24E-01 1.14E-05 

309-00-2 Aldrin 1.32E-02 4.86E-06 
120-12-7 Anthracene 3.24E-02 7.74E-06 

56-55-3 Benz(a)anthracene 5.10E-02 9.00E-06 
71-43-2 Benzene 8.80E-02 9.80E-06 

205-99-2 Benzo(b)fluoranthene 2.26E-02 5.56E-06 
207-08-9 Benzo(k)fluoranthene 2.26E-02 5.56E-06 

65-85-0 Benzoic acid 5.36E-02 7.97E-06 

50-32-8 Benzo(a)pyrene 4.30E-02 9.00E-06 
111-44-4 Bis(2-chloroethyl)ether 6.92E-02 7.53E-06 
117-81-7 Bis(2-ethylhexyl)phthalate 3.51E-02 3.66E-06 

75-27-4 Bromodichloromethane 2.98E-02 1.06E-05 

75-25-2 Bromoform 1.49E-02 1.03E-05 
71-36-3 Butanol 8.00E-02 9.30E-06 
85-68-7 Butyl benzyl phthalate 1.74E-02 b 4.83E-06 b

86-74-8 Carbazole 3.90E-02 b 7.03E-06 b

75-15-0 Carbon disulfide 1.04E-01 1.00E-05 

56-23-5 Carbon tetrachloride 7.80E-02 8.80E-06 
57-74-9 Chlordane 1.18E-02 4.37E-06 

106-47-8 p-Chloroaniline 4.83E-02 1.01E-05 
108-90-7 Chlorobenzene 7.30E-02 8.70E-06 

124-48-1 Chlorodibromomethane 1.96E-02 1.05E-05 
67-66-3 Chloroform 1.04E-01 1.00E-05 
95-57-8 2-Chlorophenol 5.01E-02 9.46E-06 

218-01-9 Chrysene 2.48E-02 6.21E-06 
72-54-8 DDD 1.69E-02 b 4.76E-06 b

72-55-9 DDE 1.44E-02 5.87E-06 
50-29-3 DDT 1.37E-02 4.95E-06 
53-70-3 Dibenz(a,h)anthracene 2.02E-02 b 5.18E-06 b

84-74-2 Di-n-butyl phthalate 4.38E-02 7.86E-06 
95-50-1 1,2-Dichlorobenzene 6.90E-02 7.90E-06 

106-46-7 1,4-Dichlorobenzene 6.90E-02 7.90E-06 
91-94-1 3,3-Dichlorobenzidine 1.94E-02 6.74E-06 
75-34-3 1,1-Dichloroethane 7.42E-02 1.05E-05 

107-06-2 1,2-Dichloroethane 1.04E-01 9.90E-06 

75-35-4 1,1-Dichloroethylene 9.00E-02 1.04E-05 
156-59-2 cis-1,2-Dichloroethylene 7.36E-02 1.13E-05 
156-60-5 trans-1,2-Dichloroethylene 7.07E-02 1.19E-05 
120-83-2 2,4-Dichlorophenol 3.46E-02 8.77E-06 
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Table 37 (continued)

CAS No. Compound D i,a (cm2/s) D i,w (cm2/s)

78-87-5 1,2-Dichloropropane 7.82E-02 8.73E-06 
542-75-6 1,3-Dichloropropene 6.26E-02 1.00E-05 

60-57-1 Dieldrin 1.25E-02 4.74E-06 
84-66-2 Diethylphthalate 2.56E-02 b 6.35E-06 b

105-67-9 2,4-Dimethylphenol 5.84E-02 8.69E-06 
51-28-5 2,4-Dinitrophenol 2.73E-02 9.06E-06 

121-14-2 2,4-Dinitrotoluene 2.03E-01 7.06E-06 
606-20-2 2,6-Dinitrotoluene 3.27E-02 7.26E-06 
117-84-0 Di-n-octyl phthalate 1.51E-02 3.58E-06 

115-29-7 Endosulfan 1.15E-02 4.55E-06 
72-20-8 Endrin 1.25E-02 4.74E-06 

100-41-4 Ethylbenzene 7.50E-02 7.80E-06 
206-44-0 Fluoranthene 3.02E-02 6.35E-06 

86-73-7 Fluorene 3.63E-02 b 7.88E-06 b

76-44-8 Heptachlor 1.12E-02 5.69E-06 
1024-57-3 Heptachlor epoxide 1.32E-02 b 4.23E-06 b

118-74-1 Hexachlorobenzene 5.42E-02 5.91E-06 
87-68-3 Hexachloro-1,3-butadiene 5.61E-02 6.16E-06 

319-84-6 α-HCH (α-BHC) 1.42E-02 7.34E-06 
319-85-7 β-HCH (β-BHC) 1.42E-02 7.34E-06 

58-89-9 γ -HCH (Lindane) 1.42E-02 7.34E-06 
77-47-4 Hexachlorocyclopentadiene 1.61E-02 7.21E-06 

67-72-1 Hexachloroethane 2.50E-03 6.80E-06 
193-39-5 Indeno(1,2,3-cd)pyrene 1.90E-02 5.66E-06 

78-59-1 Isophorone 6.23E-02 6.76E-06 
7439-97-6 Mercury 3.07E-02 b 6.30E-06 b

72-43-5 Methoxychlor 1.56E-02 4.46E-06 

74-83-9 Methyl bromide 7.28E-02 1.21E-05 
75-09-2 Methylene chloride 1.01E-01 1.17E-05 
95-48-7 2-Methylphenol 7.40E-02 8.30E-06 
91-20-3 Naphthalene 5.90E-02 7.50E-06 
98-95-3 Nitrobenzene 7.60E-02 8.60E-06 

86-30-6 N-Nitrosodiphenylamine 3.12E-02 b 6.35E-06 b

621-64-7 N-Nitrosodi-n-propylamine 5.45E-02 b 8.17E-06 b

87-86-5 Pentachlorophenol 5.60E-02 6.10E-06 
108-95-2 Phenol 8.20E-02 9.10E-06 

129-00-0 Pyrene 2.72E-02 b 7.24E-06 b

100-42-5 Styrene 7.10E-02 8.00E-06 
79-34-5 1,1,2,2-Tetrachloroethane 7.10E-02 7.90E-06 

127-18-4 Tetrachloroethylene 7.20E-02 8.20E-06 
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Table 37 (continued)

CAS No. Compound D i,a (cm2/s) D i,w (cm2/s)

108-88-3 Toluene 8.70E-02 8.60E-06 
8001-35-2 Toxaphene 1.16E-02 4.34E-06 

120-82-1 1,2,4-Trichlorobenzene 3.00E-02 8.23E-06 
71-55-6 1,1,1-Trichloroethane 7.80E-02 8.80E-06 

79-00-5 1,1,2-Trichloroethane 7.80E-02 8.80E-06 
79-01-6 Trichloroethylene 7.90E-02 9.10E-06 
95-95-4 2,4,5-Trichlorophenol 2.91E-02 7.03E-06 
88-06-2 2,4,6-Trichlorophenol 3.18E-02 6.25E-06 

108-05-4 Vinyl acetate 8.50E-02 9.20E-06 

75-01-4 Vinyl chloride 1.06E-01 1.23E-06 
108-38-3 m-Xylene 7.00E-02 7.80E-06

95-47-6 o-Xylene 8.70E-02 1.00E-05 
106-42-3 p-Xylene 7.69E-02 8.44E-06 

CAS = Chemical Abstracts Service.
a Value from CHEMDAT8 model database unless indicated otherwise.
b Estimated using correlations in WATER8 model.

5.3 Soil Organic Carbon/Water Partition Coefficients (Koc)

Application of SSLs for the inhalation and migration to ground water pathways requires Koc values
for each organic chemical of concern. Koc values are also needed for site-specific exposure modeling
efforts. An initial review of the literature uncovered significant variability in this parameter, with
reported measured values for a compound sometimes varying over several orders of magnitude. This
variability can be attributed to several factors, including actual variability due to differences in soil or
sediment properties, differences in experimental and analytical approaches used to measure the
values, and experimental or measurement error. To resolve this difficulty, an extensive literature
review was conducted to uncover all available measured values and to identify approaches and
information that might be useful in developing valid Koc values.

The soil-water partitioning behavior of nonionizing and ionizing organic compounds differs because
the partitioning of ionizing organics can be significantly influenced by soil pH. For this reason,
different approaches were required to estimate Koc values for nonionizing and ionizing organic
compounds.

5.3.1 Koc for Nonionizing Organic Compounds. As noted earlier, there is
significant variability in reported Koc values and an extensive literature search was conducted to
collect all available measured Koc values for the nonionizing hydrophobic organic compounds of
interest. 

In the literature search, misquotation error was minimized by obtaining the original references
whenever possible. Values from compilations and secondary references were used only when the
original references could not be obtained. Redundancy of values was avoided, although in rare
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instances it was not possible to determine if compilations included such values, especially when data
were reported as "selected" values.

In certain references, soil-water partition coefficients (e.g., Kd or Kp) were reported along with the
organic carbon content of the soil. In these cases, Koc was computed by dividing Kd by the fractional
soil organic carbon content (foc, g/g). If the partition coefficient was normalized to soil organic
matter (i.e., Kom), it was converted to Koc as follows (Dragun, 1988):

Koc = 1.724 Kom (69)

where

1.724 = conversion factor from organic matter to organic carbon (fom = 1.724 foc )
Kom = partition coefficient normalized to organic matter (L/kg)
fom = fraction organic matter (g/g).

Once collected, Koc values were reviewed. It was not possible to systematically evaluate each source
for accuracy or consistency or to analyze sources of variability between references because of wide
variations in soil and sediment properties, experimental and analytical methods, and the manner in
which these were reported in each reference. This, and the limited number of Koc values for many
compounds, prevented any meaningful statistical analysis to eliminate outliers. 

Collected values were qualitatively reviewed, however, and some values were excluded. Values
measured for low-carbon-content sorbents (i.e., foc ≤ 0.001) are generally beyond the range of the
linear relationship between soil organic carbon and Kd and were rejected in most cases. Some
references produced consistently high or low values and, as a result, were eliminated. Values were also
eliminated if they fell outside the range of other measured values. The final values used are presented
in Appendix K along with their reference sources. 

Summary statistics for the measured Koc values are presented in Table 38. The geometric mean of
the Koc for each nonionizing organic compound is used as the the central tendency Koc value because
it is a more suitable estimate of the central tendency of a distribution of environmental values with
wide variability.

The data contained in Table 38 are summarized in Table 39 for each of the nonionizing organic
compounds for which measured Koc values were available. As shown, measured values are available for
only a subset of the SSL compounds. As a consequence, an alternative methodology was applied to
determine Koc values for the entire set of nonionizing hydrophobic organic compounds of interest. 

It has long been noted that a strong linear relationship exists between Koc and Kow (octanol/water
partition coefficient) (Lyman et al., 1982) and that this relationship can be used to predict Koc in the
absence of measured data. One such relationship was reported by Di Toro (1985). This relationship
was selected for use in calculating Koc values for most semivolatile nonionizing organic compounds
(Group 1 in Table 39) because it considers particle interaction and was shown to be in conformity
with observations for a large set of adsorption-desorption data (Di Toro, 1985). Di Toro's equation is
as follows:

log Koc = 0.00028 + (0.983 H log Kow) (70)
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For volatile organic compounds (VOCs), Equation 70 consistently overpredicted Koc values when
compared to measured data. For this reason, a separate regression equation was developed using log
Kow and measured log Koc values for VOCs, chlorinated benzenes, and certain chlorinated pesticides:

log Koc = 0.0784 + (0.7919 H log Kow) (71)

Equation 71 was developed from a linear regression calculated at the 95 percent confidence level.
The correlation coefficient (r) was 0.99 with an r2 of 0.97. The compounds and data used to develop
this equation are provided in Appendix K. Equation 71 was used to calculate Koc values for VOCs,
chlorobenzenes, and certain chlorinated pesticides (i.e., Group 2 in Table 39). Log Koc values
calculated using Equations 70 and 71 were rounded to two decimal places, and the resulting Koc values
were rounded to two decimal places in scientific notation (i.e, as they appear in Table 39) prior to
calculating SSLs.

Table 38. Summary Statistics for Measured Koc Values: Nonionizing
Organicsa

Koc (L/kg)

Compound
Geometric

Mean Average Minimum Maximum
Sample

Size

Acenaphthene 4,898 5,028 3,890 6,166 2
Aldrin 48,685 48,686 48,394 48,978 2
Anthracene 23,493 24,362 14,500 33,884 9
Benz(a)anthracene 357,537 459,882 150,000 840,000 4
Benzene 62 66 31 100 13
Benzo(a)pyrene 968,774 1,166,733 478,947 2,130,000 3

Bis(2-chloroethyl)ether 76 76 76 76 1
Bis(2-ethylhexyl)phthalate 111,123 114,337 87,420 141,254 2
Bromoform 126 126 126 126 1
Butyl benzyl phthalate 13,746 14,055 11,128 16,981 2
Carbon tetrachloride 152 158 123 224 3
Chlordane 51,310 51,798 44,711 58,884 2

Chlorobenzene 224 260 83 500 9
Chloroform 53 57 28 81 5
DDD 45,800 45,800 45,800 45,800 1
DDE 86,405 86,405 86,405 86,405 1
DDT 677,934 792,158 285,467 1,741,516 6
Dibenz(a,h)anthracene 1,789,101 2,029,435 565,014 3,059,425 14

1,2-Dichlorobenzene (o) 379 390 267 529 9
1,4-Dichlorobenzene (p) 616 687 273 1,375 16
1,1-Dichloroethane 53 54 46 62 2
1,2-Dichloroethane 38 44 22 76 3
1,1-Dichloroethylene 65 65 65 65 1
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Table 38 (continued)

Koc (L/kg)

Compound
Geometric

Mean Average Minimum Maximum
Sample

Size

trans-1,2-Dichloroethylene 38 38 38 38 1
1,2-Dichloropropane 47 47 47 47 1
1,3-Dichloropropene 27 27 24 32 3
Dieldrin 25,546 25,604 23,308 27,399 3
Diethylphthalate 82 84 69 98 2
Di-n-butylphthalate 1,567 1,580 1,384 1,775 2

Endosulfan 2,040 2,040 2,040 2,040 1
Endrin 10,811 11,422 7,724 15,885 4
Ethylbenzene 204 207 165 255 5
Fluoranthene 49,096 49,433 41,687 54,954 3
Fluorene 7,707 8,906 3,989 16,218 6
Heptachlor 9,528 10,070 6,810 13,330 2

Hexachlorobenzene 80,000 80,000 80,000 80,000 1
α-HCH (α-BHC) 1,762 1,835 1,022 2,891 12
β-HCH (β-BHC) 2,139 2,241 1,156 3,563 14
γ -HCH (Lindane) 1,352 1,477 731 3,249 65
Methoxychlor 80,000 80,000 80,000 80,000 1
Methyl bromide 9 9 9 9 1

Methyl chloride 6 6 6 6 1
Methylene chloride 10 10 10 10 1
Naphthalene 1,191 1,231 830 1,950 20
Nitrobenzene 119 141 31 270 10
Pentachlorobenzene 32,148 36,114 11,381 55,176 5
Pyrene 67,992 70,808 43,807 133,590 27
Styrene 912 912 912 912 1

1,1,2,2-Tetrachloroethane 79 79 79 79 1
Tetrachloroethylene 265 272 177 373 15
Toluene 140 145 94 247 12
Toxaphene 95,816 95,816 95,816 95,816 1
1,2,4-Trichlorobenzene 1,659 1,783 864 3,125 17
1,1,1-Trichloroethane 135 139 106 179 5

1,1,2-Trichloroethane 75 77 60 108 4
Trichloroethylene 94 97 57 150 21
o-Xylene 241 241 222 258 4
m-Xylene 196 204 158 289 3
p-Xylene 311 313 260 347 3
a See Appendix K for sources of measured values.
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Table 39. Comparison of Measured and Calculated Koc Values

CAS No. Compound
Chemical
Group a

Log
Kow

Log Koc
(L/kg)

 Calculated
Koc

(L/kg)

Measured
Koc

(L/kg)

83-32-9 Acenaphthene 1 3.92 3.85 7.08E+03 4.90E+03
67-64-1 Acetone 1 -0.24 -0.24 5.75E-01 ---

309-00-2 Aldrin 1 6.50 6.39 2.45E+06 4.87E+04
120-12-7 Anthracene 1 4.55 4.47 2.95E+04 2.35E+04

56-55-3 Benz(a)anthracene 1 5.70 5.60 3.98E+05 3.58E+05
71-43-2 Benzene 2 2.13 1.77 5.89E+01 6.17E+01

205-99-2 Benzo(b)fluoranthene 1 6.20 6.09 1.23E+06 ---
207-08-9 Benzo(k)fluoranthene 1 6.20 6.09 1.23E+06 ---

50-32-8 Benzo(a)pyrene 1 6.11 6.01 1.02E+06 9.69E+05

111-44-4 Bis(2-chloroethyl)ether 1 1.21 1.19 1.55E+01 7.59E+01
117-81-7 Bis(2-ethylhexyl)phthalate 1 7.30 7.18 1.51E+07 1.11E+05

75-27-4 Bromodichloromethane 2 2.10 1.74 5.50E+01 ---
75-25-2 Bromoform 2 2.35 1.94 8.71E+01 1.26E+02

71-36-3 Butanol 1 0.85 0.84 6.92E+00 ---
85-68-7 Butyl benzyl phthalate 1 4.84 4.76 5.75E+04 1.37E+04
86-74-8 Carbazole 1 3.59 3.53 3.39E+03 ---
75-15-0 Carbon disulfide 2 2.00 1.66 4.57E+01 ---
56-23-5 Carbon tetrachloride 2 2.73 2.24 1.74E+02 1.52E+02

57-74-9 Chlordane 2 6.32 5.08 1.20E+05 5.13E+04
106-47-8 p-Chloroaniline 1 1.85 1.82 6.61E+01 ---
108-90-7 Chlorobenzene 2 2.86 2.34 2.19E+02 2.24E+02
124-48-1 Chlorodibromomethane 2 2.17 1.80 6.31E+01 ---

67-66-3 Chloroform 2 1.92 1.60 3.98E+01 5.25E+01
218-01-9 Chrysene 1 5.70 5.60 3.98E+05 ---

72-54-8 DDD 1 6.10 6.00 1.00E+06 4.58E+04
72-55-9 DDE 1 6.76 6.65 4.47E+06 8.64E+04
50-29-3 DDT 1 6.53 6.42 2.63E+06 6.78E+05

53-70-3 Dibenz(a,h)anthracene 1 6.69 6.58 3.80E+06 1.79E+06
84-74-2 Di-n-butyl phthalate 1 4.61 4.53 3.39E+04 1.57E+03
95-50-1 1,2-Dichlorobenzene 2 3.43 2.79 6.17E+02 3.79E+02

106-46-7 1,4-Dichlorobenzene 2 3.42 2.79 6.17E+02 6.16E+02
91-94-1 3,3-Dichlorobenzidine 2 3.51 2.86 7.24E+02 ---

75-34-3 1,1-Dichloroethane 2 1.79 1.50 3.16E+01 5.34E+01
107-06-2 1,2-Dichloroethane 2 1.47 1.24 1.74E+01 3.80E+01

75-35-4 1,1-Dichloroethylene 2 2.13 1.77 5.89E+01 6.50E+01
156-59-2 cis-1,2-Dichloroethylene 2 1.86 1.55 3.55E+01 ---

156-60-5 trans-1,2-Dichloroethylene 2 2.07 1.72 5.25E+01 3.80E+01
78-87-5 1,2-Dichloropropane 2 1.97 1.64 4.37E+01 4.70E+01

542-75-6 1,3-Dichloropropene 2 2.00 1.66 4.57E+01 2.71E+01
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Table 39 (continued)

CAS No. Compound
Chemical
Group a

Log
Kow

Log Koc
(L/kg)

 Calculated
Koc

(L/kg)

Measured
Koc

(L/kg)

60-57-1 Dieldrin 2 5.37 4.33 2.14E+04 2.55E+04
84-66-2 Diethylphthalate 1 2.50 2.46 2.88E+02 8.22E+01

105-67-9 2,4-Dimethylphenol 1 2.36 2.32 2.09E+02 ---
121-14-2 2,4-Dinitrotoluene 1 2.01 1.98 9.55E+01 ---

606-20-2 2,6-Dinitrotoluene 1 1.87 1.84 6.92E+01 ---
117-84-0 Di-n-octyl phthalate 1 8.06 7.92 8.32E+07 ---
115-29-7 Endosulfan 2 4.10 3.33 2.14E+03 2.04E+03

72-20-8 Endrin 2 5.06 4.09 1.23E+04 1.08E+04
100-41-4 Ethylbenzene 2 3.14 2.56 3.63E+02 2.04E+02

206-44-0 Fluoranthene 1 5.12 5.03 1.07E+05 4.91E+04
86-73-7 Fluorene 1 4.21 4.14 1.38E+04 7.71E+03
76-44-8 Heptachlor 1 6.26 6.15 1.41E+06 9.53E+03

1024-57-3 Heptachlor epoxide 1 5.00 4.92 8.32E+04 ---

118-74-1 Hexachlorobenzene 2 5.89 4.74 5.50E+04 8.00E+04
87-68-3 Hexachloro-1,3-butadiene 1 4.81 4.73 5.37E+04 ---

319-84-6 α-HCH (α-BHC) 2 3.80 3.09 1.23E+03 1.76E+03
319-85-7 β-HCH (β-BHC) 2 3.81 3.10 1.26E+03 2.14E+03

58-89-9 γ -HCH (Lindane) 2 3.73 3.03 1.07E+03 1.35E+03

77-47-4 Hexachlorocyclopentadiene 1 5.39 5.30 2.00E+05 ---
67-72-1 Hexachloroethane 2 4.00 3.25 1.78E+03 ---

193-39-5 Indeno(1,2,3-cd)pyrene 1 6.65 6.54 3.47E+06 ---
78-59-1 Isophorone 1 1.70 1.67 4.68E+01 ---

72-43-5 Methoxychlor 1 5.08 4.99 9.77E+04 8.00E+04
74-83-9 Methyl bromide 2 1.19 1.02 1.05E+01 9.00E+00
75-09-2 Methylene chloride 2 1.25 1.07 1.17E+01 1.00E+01
95-48-7 2-Methylphenol 1 1.99 1.96 9.12E+01 ---
91-20-3 Naphthalene 1 3.36 3.30 2.00E+03 1.19E+03

98-95-3 Nitrobenzene 1 1.84 1.81 6.46E+01 1.19E+02
86-30-6 N-Nitrosodiphenylamine 1 3.16 3.11 1.29E+03 ---

621-64-7 N-Nitrosodi-n-propylamine 1 1.40 1.38 2.40E+01 ---
1336-36-3 PCBs 1 5.58 5.49 3.09E+05 ---

108-95-2 Phenol 1 1.48 1.46 2.88E+01 ---

129-00-0 Pyrene 1 5.11 5.02 1.05E+05 6.80E+04
100-42-5 Styrene 1 2.94 2.89 7.76E+02 9.12E+02

79-34-5 1,1,2,2-Tetrachloroethane 2 2.39 1.97 9.33E+01 7.90E+01
127-18-4 Tetrachloroethylene 2 2.67 2.19 1.55E+02 2.65E+02

108-88-3 Toluene 2 2.75 2.26 1.82E+02 1.40E+02
8001-35-2 Toxaphene 1 5.50 5.41 2.57E+05 9.58E+04

120-82-1 1,2,4-Trichlorobenzene 2 4.01 3.25 1.78E+03 1.66E+03
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Table 39 (continued)

CAS No. Compound
Chemical
Group a

Log
Kow

Log Koc
(L/kg)

 Calculated
Koc

(L/kg)

Measured
Koc

(L/kg)

71-55-6 1,1,1-Trichloroethane 2 2.48 2.04 1.10E+02 1.35E+02
79-00-5 1,1,2-Trichloroethane 2 2.05 1.70 5.01E+01 7.50E+01
79-01-6 Trichloroethylene 2 2.71 2.22 1.66E+02 9.43E+01

108-05-4 Vinyl acetate 1 0.73 0.72 5.25E+00 ---

75-01-4 Vinyl chloride 2 1.50 1.27 1.86E+01 ---
108-38-3 m-Xylene 2 3.20 2.61 4.07E+02 1.96E+02

95-47-6 o-Xylene 2 3.13 2.56 3.63E+02 2.41E+02
106-42-3 p-Xylene 2 3.17 2.59 3.89E+02 3.11E+02

a Group 1: log Koc = 0.983 log Kow + 0.00028.

Group 2: (VOCs, chlorobenzenes, and certain chlorinated pesticides) log Koc = 0.7919 log Kow + 0.0784.
Note: Calculated values rounded as shown for subsequent SSL calculations.

5.3.2 Koc for Ionizing Organic Compounds. Sorption models used to describe the
behavior of nonionizing hydrophobic organic compounds in the natural environment are not
appropriate for predicting the partitioning of ionizable organic compounds. Certain organic
compounds such as amines, carboxylic acids, and phenols contain functional groups that ionize under
subsurface pH conditions (Schellenberg et al., 1984). Because the ionized and the neutral species of
such compounds have different sorption coefficients, sorption models based solely on the
partitioning of the neutral species may not accurately predict soil sorption under different pH
conditions. 

To address this problem, a technique was employed to predict Koc values for the 15 ionizing SSL
organic compounds over the pH range of the subsurface environment. These compounds include:

Organic Acids Organic Bases
• Benzoic acid • Phenol • p-Chloroaniline
• 2-Chlorophenol • 2,3,4,5-Tetrachlorophenol • N-Nitrosodiphenylamine
• 2,4-Dichlorophenol • 2,3,4,6-Tetrachlorophenol • N-Nitrosodi-n-propylamine
• 2,4-Dimethylphenol • 2,4,5-Trichlorophenol
• 2,4-Dinitrophenol • 2,4,6-Trichlorophenol
• 2-Methylphenol
• Pentachlorophenol

Estimation of Koc values for these chemicals involves two analyses. First, the extent to which the
compound ionizes under subsurface conditions must be determined to estimate the relative proportion
of neutral and ionized species under the conditions of concern. Second, the Koc values for the neutral
and ionized forms (Koc,n and Koc,i) must be determined and weighted according to the extent of
ionization at a particular pH to estimate a pH-specific Koc value. For organic acids, the ionized
species is an anion (A-) with a lower tendency to sorb to subsurface materials than the neutral species.
Therefore, Koc,i for organic acids is likely to be less than Koc,n. In the case of organic bases, the
ionized species is positively charged (HB+) so that Koc,i is likely to be greater than Koc,n.
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It should be noted that this approach is based on the assumption that the sorption of ionizing organic
compounds to soil is similar to hydrophobic organic sorption in that the dominant sorbent is soil
organic carbon. Shimizu et al. (1993) demonstrated that, for several "natural solids,"
pentachlorophenol sorption correlates more strongly with cation exchange capacity and clay
content than with organic carbon content. This suggests that this organic acid interacts more
strongly with soil mineral constituents than organic carbon. The estimates of Koc developed here
may overpredict contaminant mobility because they ignore potential sorption to soil components
other than organic carbon.

Extent of Ionization. The sorption potential of ionized and neutral species differs because most
subsurface solids (i.e., soil and aquifer materials) have a negative net surface charge. Therefore,
positively charged chemicals have a greater tendency to sorb than neutral forms, and neutral species
sorb more readily than negatively charged forms. Thus, predictions for the total sorption of any
ionizable organic compound must consider the extent to which it ionizes over the range of subsurface
pH conditions of interest. Consistent with the EPA/Office of Solid Waste (EPA/OSW) Hazardous
Waste Identification Rule (HWIR) proposal (U.S. EPA, 1992a), the 7.5th, 50th, and 92.5th
percentiles (i.e., pH values of 4.9, 6.8, and 8.0) for 24,921 field-measured ground water pH values in
the U.S. EPA STORET database are defined as the pH conditions of interest for SSL development. 

The extent of ionization can be viewed as the fraction of neutral species present that, for organic
acids, can be determined from the following pH-dependent relationship (Lee et al., 1990):

Φ n , acid  =   
[ HA] 

[ HA]   +   [ A - ] 
  =   1   +   10  pH − pKa - 1 

(72)

where

Φn,acid = fraction of neutral species present for organic acids (unitless)
[HA] = equilibrium concentration of organic acid (mol/L)
[A-] = equilibrium concentration of anion (mol/L)
pKa = acid dissociation constant (unitless).

Using Equation 68, one can show that, in ground water systems with pH values exceeding the pKa by
1.5 pH units, the ionizing species predominates, and, in ground water systems with pH values that are
1.5 pH units less than the pKa, the neutral species predominates. At pH values approximately equal
to the pKa, a mixed system of both neutral and ionizing components occurs. 

The fraction of neutral species for organic bases is defined by:

Φ n , base   =   
[ B E ] 

[ B E ]   +   [ HB + ] 
  =   1   +   10  pKa − pH - 1 

(73)

where

Φn,base = fraction of neutral species present for organic bases (unitless)
[B°] = equilibrium concentration of neutral organic base (mol/L)
[HB+] = equilibrium concentration of ionized species (mol/L).

As with organic acids, pH conditions determine the relative concentrations of neutral and ionized
species in the system. However, unlike organic acids, the neutral species predominates at pH values
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that exceed the pKa, and the ionized species predominates at pH values less than the pKa. For the
SSL organic bases, N-nitrosodi-n-propylamine and N-nitrosodiphenylamine have very low pKa values
and the neutral species are expected to prevail under environmental pH conditions. The pKa for
p-chloroaniline, however, is 4.0 and, at low subsurface pH conditions (i.e., pH = 4.9), roughly 10
percent of the compound will be present as the less mobile ionized species. 

Table 40 presents pKa values and fraction neutral species present over the ground water pH range for
the SSL ionizing organic compounds. This table shows that ionized species are significant for only
some of the constituents under normal subsurface pH conditions. The pKa values for phenol, 2-
methylphenol, and 2,4-dimethylphenol are 9.8 or greater. Hence, the neutral species of these
compounds predominates under typical subsurface conditions (i.e., pH = 4.9 to 8), and these
compounds will be treated as nonionizing organic compounds (see Section 5.3.1). The pKa value for
2,4-dinitrophenol is less than 4 and the ionized species of this compound predominates under
subsurface conditions. However, the pKas for 2-chlorophenol, 2,4-dichlorophenol,
2,4,5-trichlorophenol, 2,4,6-trichlorophenol, 2,3,4,5-tetrachlorophenol, 2,3,4,6-tetrachlorophenol,
pentachlorophenol, and benzoic acid fall within the range of environmentally significant pH
conditions. Mixed systems consisting of both the neutral and the ionized species will prevail under
such conditions with both species contributing to total sorption.

Table 40. Degree of Ionization (Fraction of Neutral Species, ) as a
Function of pH

Compound pKaa pH = 4.9 pH = 6.8 pH = 8.0

Benzoic acid 4.18 0.1600 0.0024 0.0002
p-Chloroanilineb 4.0 0.8882 0.9984 0.9999
2-Chlorophenol 8.40 0.9997 0.9755 0.7153
2,4-Dichlorophenol 7.90 0.9990 0.9264 0.4427
2,4-Dimethylphenol 10.10 1.0000 0.9995 0.9921
2,4-Dinitrophenol 3.30 0.0245 0.0003 0.00002

2-Methylphenol 9.80 1.0000 0.9990 0.9844
N-Nitrosodiphenylamineb < 0 1.0000 1.0000 1.0000
N-Nitrosodi-n-propylamineb < 1 0.9999 1.0000 1.0000
Pentachlorophenol 4.80 0.4427 0.0099 0.0006
Phenol 10.0 1.0000 0.9994 0.9901
2,3,4,5-Tetrachlorophenol 6.35c 0.9657 0.2619 0.0219

2,3,4,6-Tetrachlorophenol 5.30 0.7153 0.0307 0.0020
2,4,5-Trichlorophenol 7.10 0.9937 0.6661 0.1118
2,4,6-Trichlorophenol 6.40 0.9693 0.2847 0.0245
a Kollig et al. (1993).
b Denotes that the compound is an organic base.
c Lee et al. (1991).
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Prediction of Soil-Water Partition Coefficients. Lee et al. (1990) developed a
relationship from thermodynamic equilibrium considerations to predict the total sorption of an
ionizable organic compound from the partitioning of its ionized and neutral forms:

Koc = Koc,nΦn + Koc,i (1 - Φn) (74)

where

Koc = soil organic carbon/water partition coefficient (L/kg)
Koc,n = partition coefficient for the neutral species (L/kg)
Φn = fraction of neutral species present for acids or bases
Koc,i = partition coefficient for the ionized species (L/kg).

This relationship defines the total sorption coefficient for any ionizing compound as the sum of the
weighted individual sorption coefficients for the ionized and neutral species at a given pH. Lee et al.
(1990) verified that this relationship adequately predicts laboratory-measured Koc values for
pentachlorophenol.

A literature review was conducted to compile the pKa and the laboratory-measured values of Koc,n
and Koc,i shown in Table 41. Data collected during this review are presented in RTI (1994), along
with the references reviewed. Sorption coefficients for both neutral and ionized species were reported
for only four of the nine ionizable organic compounds of interest. Sorption coefficients reported for
the remaining compounds were generally Koc,n, and estimates of K oc,i were necessary to predict the
compound's total sorption. The methods for estimating Koc,i for organic acids and organic bases are
discussed separately in the following subsections.

Organic Acids. Sorption coefficients for both the neutral and ionized species have been reported
for two chlorophenolic compounds: 2,4,6-trichlorophenol and pentachlorophenol. For 2,4,5-
trichlorophenol and 2,3,4,5-tetrachlorophenol, soil-water partitioning coefficient (Kp) data in the
literature were adequate to allow calculation of Koc,i from Kp and soil foc (Lee et al., 1991). From
these measured values, the ratios of Koc,i to Koc,n are: 0.1 (2,4,6-trichlorophenol), 0.02
(pentachlorophenol), 0.015 (2,4,5-trichlorophenol), and 0.051 (2,3,4,5-tetrachlorophenol). A ratio
of 0.015 (1.5 percent) was selected as a conservative value to estimate Koc,i for the remaining
phenolic compounds, benzoic acid, and vinyl acetate. 

Organic Bases. No measured sorption coefficients for either the neutral or the ionized species
were found for the three organic bases of interest (N-nitrosodi-n-propylamine,
N-nitrosodiphenylamine, and p-chloroaniline). Generally, the sorption of ionizable organic bases has
not been as well investigated as that of the organic acids, and there has been no relationship
developed between the sorption coefficients of the neutral and ionized species. EPA is currently
initiating research on models for predicting the sorption of organic bases in the subsurface. 

As noted earlier, the neutral species of the organic base predominates at pH values exceeding the
pKa. For N-nitrosodi-n-propylamine (pKa < 1) and N-nitrosodiphenylamine (pKa < 0), the neutral
species is present under environmentally significant conditions. The neutral species constitutes
approximately 90 percent of the system for p-chloroaniline (Table 40). 
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Table 41. Soil Organic Carbon/Water Partition Coefficients and pKa
Values for Ionizing Organic Compounds

Compound Koc,n (L/kg) Koc,i (L/kg) pKaa

Benzoic acid 32b 0.5c 4.18

2-Chlorophenol 398b 6.0c 8.40

2,4-Dichlorophenol 159d 2.4c 7.90

2,4-Dinitrophenol 0.8a 0.01c 3.30

Pentachlorophenol 19,953e 398e 4.80

2,3,4,5-Tetrachlorophenol 17,916f 67g 6.35h

2,3,4,6-Tetrachlorophenol 6,190i 93c 5.30

2,4,5-Trichlorophenol 2,380i 36 j 7.10

2,4,6-Trichlorophenol 1,070i 107k 6.40
a Kollig et al. (1993).
b Meylan et al. (1992).
c Estimate based on the ratio of Koc,i/Koc,n  for compounds for which data exist; Koc,i was estimated to be 0.015 H

Koc,n .
d Calculated using data (Kp = 0.62, foc = 0.0039) contained in Lee et al. (1991); agrees well with Boyd (1982)

reporting measured Koc = 126 L/kg.
e Lee et al. (1990).
f Average of values reported for two aquifer materials from Schellenberg et al. (1984).
g Calculated using data (Kp = 0.26, foc = 0.0039) contained in Lee et al. (1991).
h Lee et al. (1991).
i Schellenberg et al. (1984).
j Calculated using data (Kp = 0.14, foc = 0.0039) contained in Lee et al. (1991).
k Kukowski (1989).

The neutral species has a lower tendency to sorb to subsurface materials than the positively charged
ionized species. As a consequence, the determination of overall sorption potential based solely on the
neutral species for N-nitrosodi-n-propylamine, N-nitrosodiphenylamine, and p-chloroaniline is
conservative, and these three organic bases will be treated as nonionizing organic compounds (see
Section 5.3.1).

Soil-Water Partition Coefficients for Ionizing Organic Compounds. Partition
coefficients for the neutral and ionized species (Koc,n and Koc,i, respectively) and pKa values for nine
ionizable organic compounds are provided in Table 41. These parameters can be used in Equation 74
to compute Koc values for organic acids at any given pH. Koc values for each of the ionizable
compounds of interest are presented in Table 42 for pHs of 4.9, 6.8, and 8.0. Appendix L contains
pH-specific Koc values for ionizable organics over this entire range.

5.4 Soil-Water Distribution Coefficients (Kd) for Inorganic Constituents

As with organic chemicals, development of SSLs for inorganic chemicals (i.e., toxic metals) requires a
soil-water partition coefficient (Kd) for each constituent. However, the simple relationship between
soil organic carbon content and sorption observed for organic chemicals does not apply to inorganic
constituents. The soil-water distribution coefficient (Kd) for metals and other inorganic compounds is
affected by numerous geochemical parameters and processes, including pH; sorption to clays, organic
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matter, iron oxides, and other soil constituents; oxidation/reduction conditions; major ion chemistry;
and the chemical form of the metal. The number of significant influencing parameters, their
variability in the field, and differences in experimental methods result in as much as seven orders of
magnitude variability in measured metal Kd values reported in the literature (Table 43). This
variability makes it much more difficult to derive generic Kd values for metals than for organics.

Table 42. Predicted Soil Organic Carbon/Water Partition Coefficients
(Koc,L/kg) as a Function of pH: Ionizing Organics

Compound pH = 4.9 pH = 6.8 pH = 8.0

Benzoic acid 5.5 0.6 0.5

2-Chlorophenol 398 388 286
2,4-Dichlorophenol 159 147 72

2,4-Dinitrophenol 0.03 0.01 0.01
Pentachlorophenol 9,055 592 410

2,3,4,5-Tetrachlorophenol 17,304 4,742 458
2,3,4,6-Tetrachlorophenol 4,454 280 105

2,4,5-Trichlorophenol 2,365 1,597 298
2,4,6-Trichlorophenol 1,040 381 131

Because of their great variability and a limited number of data points, no meaningful estimate of
central tendency Kd values for metals could be derived from available measured values. For this
reason, an equilibrium geochemical speciation model (MINTEQ) was selected as the best approach
for estimating Kd values for the variety of environmental conditions expected to be present at
Superfund sites. 

This approach and model were also used by OSW to estimate generic Kd values for metals proposed
for use in the HWIR proposal (U.S. EPA, 1992a). The HWIR MINTEQA2 analyses were conducted
under a variety of geochemical conditions and metal concentrations representative of solid waste
landfills across the Nation. The metal Kd values developed for this effort were reviewed for SSL
application and were used as preliminary values to develop the September 1993 draft SSLs.

Upon further review of the HWIR MINTEQ modeling effort, EPA decided it was necessary to
conduct a separate MINTEQ modeling effort to develop metal Kd values for SSL application.
Reasons for this decision include the following:

• It was necessary to expand the modeling effort to include other metal contaminants
likely to be encountered at Superfund sites (i.e., beryllium, copper, and zinc).

• HWIR work incorporated low, medium, and high concentrations of dissolved organic
acids that are present in municipal solid waste (MSW) leachate. These organic acids
are not expected to exist in high concentrations in pore waters underlying Superfund
sites; therefore, their inclusion in the Superfund contaminated soil scenario is not
warranted.

• The HWIR modeling simulations for chromium (+3) were found to be in error. This
error has been corrected in subsequent HWIR modeling work but corrected results
were not available at the time of preliminary SSL development.
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Table 43. Summary of Collected Kd Values Reported in Literature

AECL
(1990)a

Baes and Sharp (1983) or
Baes et al .  (1984)b

Coughtrey et
al .  (1985)c

Battelle
(1989)d

Metal Range
Geometric

Meane Range No. Values Range Range

Antimony 45-550 45f -- -- -- 2.0-15.9
Arsenice -- 200f -- -- -- 5.86-19.4
Arsenic (+3) -- 3.3g 1.0-8.3 19 -- --
Arsenic (+5) -- 6.7g 1.9-18 37 -- --
Barium -- 60f -- -- -- 530-16,000
Beryllium 250-3,000 650f -- -- -- 70-8,000

Cadmium 2.7-17,000 6.4h 1.26-26.8 28 32-50 14.9-567
Chromium 1.7-2,517 850f -- -- -- --
Chromium (+2) -- 2,200g 470-150,000 15 -- --
Chromium (+3) -- -- -- -- -- 168-3,600
Chromium (+6) -- 37g 1.2-1,800 18 -- 16.8-360
Mercurye -- 10f -- -- -- 322-5,280

Nickel 60-4,700 150f -- --  ~20 12.2-650
Selenium 150-1,800 300f -- -- < 9 5.9-14.9
Silver 2.7-33,000 46h 10-1,000 16 50 0.4-40.0
Thallium -- 1,500f -- -- -- 0.0-0.8
Vanadium -- 1,000f -- -- -- 50-100.0
Zinc 0.1-100,000 38h 0.1-8,000 146 ≥ 20 --
a The Atomic Energy of Canada, Limited (AECL, 1990) presents the distribution of Kd values according to four major

soil types—sand, silt, clay, and organic material. Their data were obtained from available literature. 
b Baes et al. (1984) present Kd values for approximately 220 agricultural soils in the pH range of 4.5 to 9. Their data

were derived from available literature and represent a diverse mixture of soils, extracting solutions, and laboratory
techniques.

c Coughtrey et al. (1985) report best estimates and ranges of measured soil Kd values for a limited number of metals. 
d Battelle Memorial Institute (Battelle, 1989) reports a range in Kd values as a function of pH (5 to 9) and sorbent

content (a combination of clay, aluminum and iron oxyhydroxides, and organic matter content). The sorbent
content ranges were <10 percent, 10 to 30 percent, and >30 percent sorbent. Their data were based on available
literature.

e The valence of these metals is not reported in the documents.
f Estimated based on the correlation between Kd and soil-to-plant concentration factor (Bv).
g Average value reported by Baes and Sharp (1983).
h Represents the median of the logarithms of the observed values.

For these reasons, a MINTEQ modeling effort was expanded to develop a series of metal-specific
isotherms for several of the metals expected to be present in soils underlying Superfund sites. The
model used was an updated version of MINTEQA2 obtained from Allison Geoscience Consultants,
Inc. Model results are reported in the December 1994 draft Technical Background Document (U.S.
EPA, 1994i) and were used to calculate the SSLs presented in the December 1994 draft Soil Screening
Guidance (U.S. EPA, 1994h). 
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The MINTEQA2 model was further updated by Allison Geoscience Consultants, Inc., in 1995 to
include thermodynamic data for silver, an improved estimate of water saturation in the vadose zone
(i.e., water saturation is assumed to be 77.7 percent saturated as opposed to 100 percent), and revised
estimates of sorbent mass (i.e., organic matter content, iron oxide content). 

This updated model, which is expected to be made public through EPA’s Environmental Research
Laboratory in Athens, Georgia, was used to revise the generic Kd values for the EPA/OSW HWIR
modeling effort. The metal Kd values for SSL application were also revised. Model results are
contained in this document. The following section describes the important assumptions and
limitations of this modeling effort.

5.4.1 Modeling Scope and Approach. New MINTEQA2 modeling runs were
conducted to develop sorption isotherms for barium, beryllium, cadmium, chromium (+3), copper,
mercury (+2), nickel, silver, and zinc. The general approach and input values used for pH, iron oxide
(FeOx) concentration, and background chemistry were unchanged from the HWIR modeling effort. 

The HWIR MINTEQA2 analyses were conducted under a variety of geochemical conditions and
metal concentrations. Three types of parameters were identified as part of the chemical speciation
modeling effort: (1) parameters that have a direct first-order impact on metal speciation and are
characterized by a wide range in environmental variability; (2) parameters that have an indirect,
generally less pronounced effect on metal speciation and are characterized by a relatively small or
insignificant environmental variability; and (3) parameters that may have a direct first-order impact
on metal speciation but neither the natural variability nor its significance is known. 

In the HWIR modeling effort, parameters of the first type ("master variables") were limited to those
having a significant effect on model results, including pH, concentration of available amorphous iron
oxide adsorption sites (i.e., FeOx content), concentration of solid organic matter adsorption sites
(with a dependent concentration of dissolved natural organic matter), and concentration of leachate
organic acids expected to be present in MSW leachate. High, medium, and low values were assigned to
each of the master variables to account for their natural environmental variability. The SSL
modeling effort used this same approach and inputs except that anthropogenic organic acids were not
included in the model simulations. Furthermore, the SSL modeling effort incorporated a medium
fraction of organic carbon (foc) that correlated to the HWIR high concentration.

Parameters of the second type constitute the background pore-water chemistry, which consists of
chemical constituents commonly occurring in ground water at concentrations great enough to affect
metal speciation. These constituents were treated as constants in both the SSL and HWIR effort. The
third type of parameter was entirely omitted from consideration in both modeling efforts due to
poorly understood geochemistry and the lack of reliable thermodynamic data. The most important
of these parameters is the oxidation-reduction (redox) potential. To compensate, both modeling
efforts incorporated an approach that was most protective of the environment with respect to the
impact of redox potential on the partitioning of redox-sensitive metals (i.e., each metal was modeled
in the oxidation state that most enhances metal mobility). 

For the HWIR modeling effort, metal concentrations were varied from the maximum contaminant
level (MCL) to 1,000 times the MCL for each individual metal. This same approach was taken for
SSL modeling, although for certain metals the concentration range was extended to determine the
metal concentration at which the sorption isotherm departed from linearity. 

Sorption isotherms for arsenic (+3), chromium (+6), selenium, and thallium are unchanged from the
previous efforts and are based on laboratory-derived pH-dependent sorption relationships developed
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for HWIR. Using these relationships, the Kd distribution as a function of pH is presented for each of
these four metals in Figure 10.

Sorption isotherms for antimony and vanadium could not be estimated using MINTEQA2 because the
thermodynamic databases do not contain the required reactions and associated equilibrium constants.
Sufficient experimental research has not been conducted to develop pH-dependent relationships for
these two metals. As a consequence, Kd values for antimony and vanadium were obtained from Baes
et al. (1984) (Table 43). These Kd values are not pH-dependent.

5.4.2 Input Parameters. Table 44 lists high, medium, and low values for pH and iron oxide
used for both the HWIR and SSL MINTEQ modeling efforts. Sources for these values are as follows
(U.S. EPA, 1992a):

• Values for pH were obtained from analysis of 24,921 field-measured pH values
contained in the EPA STORET database. The pH values of 4.9, 6.8, and 8.0
correspond to the 7.5th, 50th, and 92.5th percentiles of the distribution. 

• Iron oxide contents were based on analysis of six aquifer samples collected over a
wide geographic area, including Florida, New Jersey, Oregon, Texas, Utah, and
Wisconsin. The lowest of the six analyses was taken to be the low value, the average
of the six was used as the medium value, and the highest was taken as the high value.

The development of the values presented in Table 44 is described in more detail in U.S. EPA
(1992a). 

Thirteen chemical constituents commonly occurring in ground water were used to define the
background pore-water chemistry for HWIR and SSL modeling efforts (Table 45). Because these
constituents were treated as constants, a single total ion concentration, corresponding to the median
total metal concentration from a probability distribution obtained from the STORET database, was
assigned to each of the background pore-water constituents (U.S. EPA, 1992a).

Although the HWIR and the SSL MINTEQ modeling efforts were consistent in the majority of the
assumptions and input parameters used, the fraction of organic carbon (foc) used for the SSL modeling
effort was slightly different than that used for the HWIR modeling effort. The foc used for the SSL
effort was equal to 0.002 g/g, which better reflected average subsurface conditions at Superfund sites.
This value is approximately equal to the high value of organic carbon used in the HWIR modeling
effort. 

Table 44. Summary of Geochemical Parameters Used in SSL MINTEQ
Modeling Effort

Value pH Iron oxide content (weight percent)
Low 4.9 0.01

Medium 6.8 0.31
High 8.0 1.11

Source: U.S. EPA (1992a)
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                Figure 10.  Empirical pH-dependent adsorption relationship:  arsenic (+3), chromium
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Table 45. Background Pore-Water Chemistry Assumed for SSL MINTEQ
Modeling Efforta

Parameter Concentration (mg/L)

Aluminum 0.2
Bromine 0.3
Calcium 48

Carbonate 187
Chlorine 15
Iron (+3) 0.2

Magnesium 14
Manganese (+2) 0.04

Nitrate 1
Phosphate 0.09
Potassium 2.9b

Sodium 22

Sulfate 25
a Median values from STORET database as reported in U.S. EPA (1992a).
b  Median values from STORET database; personal communication from J.

Allison, Allison Geosciences.

5.4.3. Assumptions and Limitations. The SSL MINTEQ modeling effort incorporates
several basic simplifying assumptions. In addition, the applicability and accuracy of the model results
are subject to limitations. Some of the more significant assumptions and limitations are described
below.

• The system is assumed to be at equilibrium. This assumption is inherent in
geochemical aqueous speciation models because the fundamental equations of mass
action and mass balance are equilibrium based. Therefore, any possible influence of
adsorption (or desorption) rate limits is not considered.

This assumption is conservative. Because the model is being used to simulate metal
desorption from the solid substrate, if equilibrium conditions are not met, the
desorption reaction will be incomplete and the metal concentration in pore water will
be less than predicted by the model. 

• Redox potential is not considered. The redox potential of the system is not
considered due to the difficulty in obtaining reliable field measurements of oxidation
reduction potential (Eh), which are needed to determine a realistic frequency
distribution of this parameter. Furthermore, the geochemistry of redox-sensitive
species is poorly understood. Reactions involving redox species are often biologically
mediated and the concentrations of redox species are not as likely to reflect
thermodynamic equilibrium as other inorganic constituents.

To provide a conservative estimate of metal mobility, all environmentally viable
oxidation states are modeled separately for the redox-sensitive metals; the most
conservative was selected for defining SSL metal Kd values. The redox-sensitive
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constituents that make up the background chemistry are represented only by the
oxidation state that most enhances metal mobility (U.S. EPA, 1992a). 

• Potential sorbent surfaces are limited. Only metal adsorption to FeOx and solid
organic matter is considered in the system. It is recognized that numerous other
natural sorbents exist (e.g., clay and carbonate minerals); however, thermodynamic
databases describing metal adsorption to these surfaces are not available and the
potential for adsorption to such surfaces is not considered. This assumption is
conservative and will underpredict sorption for soils with significant amounts of such
sorption sites.

• The available thermodynamic database is limiting. As metal behavior increases
in complexity, thermodynamic data become more rare. The lack of complete
thermodynamic data requires simplification to the defined system. This simplification
may be conservative or nonconservative in terms of metal mobility. 

• Metal competition is not considered. Model simulations were performed for
systems comprised of only one metal (i.e., the potential for competition between
multiple metals for available sorbent surface sites was not considered). Generally, the
competition of multiple metals for available sorption sites results in higher dissolved
metal concentrations than would exist in the absence of competition. Consequently,
this assumption is nonconservative but is significant only at metal concentrations
much higher than the SSLs. 

Other assumptions and limitations associated with this modeling effort are discussed in RTI (1994).

5.4.4 Results and Discussion. MINTEQ model results indicate that metal mobility is
most affected by changes in pH. Based on this observation and because iron oxide content is not
routinely measured in site characterization efforts, pH-dependent Kds for metals were developed for
SSL application by fixing iron oxide at its medium value and fraction organic carbon at 0.002. For
arsenic (+3), chromium (+6), selenium, and thallium, the empirical pH-dependent Kds were used. 

Table 46 shows the SSL Kd values at high, medium, and low subsurface pH conditions. Figure 11 plots
MINTEQ-derived metal Kd values over this pH range. Figure 10 shows the same for the empirically
derived metal Kds. These results are discussed below by metal and compared with measured values. See
RTI (1994) for more information. pH-dependent values are not available for antimony, cyanide, and
vanadium. The estimated Kd values shown in Table 46 for antimony and vanadium are reported by
Baes et al. (1984) and the Kd value for cyanide is obtained from SCDM.

Arsenic. Kd values developed using the empirical equation for arsenic (+3) range from 25 to 31
L/kg for pH values of 4.9 to 8.0, respectively. These values correlate fairly well with the range of
measured values reported by Battelle (1989)—5.86 to 19.4 L/kg. They are slightly above the range
reported by Baes and Sharp (1983) for arsenic (+3) (1.0-8.3). The estimated Kd values for arsenic
(+3) do not correlate well with the value of 200 L/kg presented by Baes et al. (1984). Oxidation state
is not specified in Baes et al. (1984), and the difference between the empirical-derived Kd values
presented here and the value presented by Baes et al. (1984) may reflect differences in oxidation
states (arsenic (+3) is the most mobile species).
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Note:  Conditions depicted are medium iron oxide content (0.31 wt %) 
and organic matter of 0.2 wt %.

Figure 11.  Metal Kd as a function of pH.
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Table 46. Estimated Inorganic Kd Values for SSL Application

Estimated Kd (L/kg)

Metal pH = 4.9 pH = 6.8 pH = 8.0

Antimonya 4.5E+01
Arsenic (+3)b 2.5E+01 2.9E+01 3.1E+01
Barium 1.1E+01 4.1E+01 5.2E+01
Beryllium 2.3E+01 7.9E+02 1.0E+05
Cadmium 1.5E+01 7.5E+01 4.3E+03

Chromium (+3) 1.2E+03 1.8E+06 4.3E+06
Chromium (+6)b 3.1E+01 1.9E+01 1.4E+01
Cyanidec 9.9E+00
Mercury (+2) 4.0E-02 5.2E+01 2.0E+02
Nickel 1.6E+01 6.5E+01 1.9E+03
Seleniumb 1.8E+01 5.0E+00 2.2E+00

Silver 1.0E-01 8.3E+00 1.1E+02
Thalliumb 4.4E+01 7.1E+01 9.6E+01
Vanadiuma 1.0E+03
Zinc 1.6E+01 6.2E+01 5.3E+02
a Geometric mean measured value from Baes et al., 1984 (pH-dependent values not available).
b Determined using an empirical pH-dependent relationship (Figure 10).
c SCDM = Superfund Chemical Data Matrix (pH-dependent values not available).

Barium. For ground water pH conditions, MINTEQ-estimated Kd values for barium range from 11
to 52 L/kg. This range correlates well with the value of 60 L/kg reported by Baes et al. (1984).
Battelle (1989) reports a range in Kd values from 530 to 16,000 L/kg for a pH range of 5 to 9. The
model-predicted Kd values for barium are several orders of magnitude less than the measured values,
possibly due to the lower sorptive potential of iron oxide, used as the modeled sorbent, relative to
clay, a sorbent present in the experimental systems reported by Battelle (1989). 

Beryllium. The Kd values estimated for beryllium range from 23 to 100,000 L/kg for the
conditions studied. AECL (1990) reports medians of observed values for Kd ranging from 250 L/kg
for sand to 3,000 L/kg for organic matter. Baes et al. (1984) report a value of 650 L/kg. Battelle
(1989) reports a range of Kd values from 70 L/kg for sand to 8,000 L/kg for clay. MINTEQ results
for medium ground water pH (i.e., a value of 6.8) yields a Kd value of 790 L/kg. Hence, there is
reasonable agreement between the MINTEQ-predicted Kd values and values reported in the literature.
 
Cadmium. For the three pH conditions, MINTEQ Kd values for cadmium range from 15 to 4,300
L/kg, with a value of 75 at a pH of 6.8. The range in experimentally determined Kd values for
cadmium is as follows: 1.26 to 26.8 L/kg (Baes et al., 1983), 32 to 50 L/kg (Coughtrey et al., 1985),
14.9 to 567 L/kg (Battelle, 1989), and 2.7 to 17,000 L/kg (AECL, 1990). Thus the MINTEQ
estimates are generally within the range of measured values.

Chromium (+3). MINTEQ-estimated Kd values for chromium (+3) range from 1,200 to
4,300,000 L/kg. Battelle (1989) reports a range of Kd values of 168 to 3,600 L/kg, orders of
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magnitude lower than the MINTEQ values. This difference may reflect the measurements of mixed
systems comprised of both chromium (+3) and (+6). The incorporation of chromium (+6) would tend
to lower the Kd. Because the model-predicted values may overpredict sorption, the user should
exercise care in the use of these values. Values for chromium (+6) should be used where speciation is
mixed or uncertain.

Chromium (+6). Chromium (+6) Kd values estimated using the empirical pH-dependent
adsorption relationship range from 31 to 14 L/kg for pH values of 4.9 to 8.0. Battelle (1989) reports
a range of 16.8 to 360 L/kg for chromium (+6) and Baes and Sharp (1983) report a range of 1.2 to
1,800. The predicted chromium (+6) Kd values thus generally agree with the lower end of the range
of measured values and the average measured values (37) reported by Baes and Sharp (1983). These
values represent conservative estimates of mobility the more toxic of the chromium species.

Mercury (+2). MINTEQ-estimated Kd values for mercury (+2) range from 0.04 to 200 L/kg.
These model-predicted estimates are less than the measured range of 322 to 5,280 L/kg reported by
Battelle (1989). This difference may reflect the limited thermodynamic database with respect to
mercury and/or that only the divalent oxidation state is considered in the simulation. Allison (1993)
reviewed the model results in comparison to the measured values reported by Battelle (1989) and
found reasonable agreement between the two sets of data, given the uncertainty associated with
laboratory measurements and model precision. 

Nickel. MINTEQ-estimated Kd values for nickel range from 16 to 1,900 L/kg. These values agree
well with measured values of approximately 20 L/kg (mean) and 12.2 to 650 L/kg, reported by
Coughtrey et al. (1985) and Battelle (1989), respectively. These values also agree well with the value
of 150 L/kg reported by Baes et al. (1984). However, the predicted values are at the low end of the
range reported by the AECL (1990)—60 to 4,700 L/kg.

Selenium . Empirically derived Kd values for selenium range from 2.2 to 18 L/kg for pH values of
8.0 to 4.9. The range in experimentally determined Kd values for selenium is as follows: less than 9
L/kg (Coughtrey et al., 1985), 5.9 to 14.9 L/kg (Battelle, 1989), and 150 to 1,800 L/kg (AECL,
1990). Baes et al. (1984) reported a value of 300 L/kg. Although they are significantly below the
values presented by the AECL (1990) and Baes et al. (1984), the MINTEQ-predicted Kd values
correlate well with the values reported by Coughtrey et al. (1985) and Battelle (1989).

Silver . The Kd values estimated for silver range from 0.10 to 110 L/kg for the conditions studied.
The range in experimentally determined Kd values for silver is as follows: 2.7 to 33,000 L/kg (AECL,
1990), 10 to 1,000 L/kg (Baes et al., 1984), 50 L/kg (Coughtrey et al., 1985), and 0.4 to 40 L/kg
(Battelle, 1989). The model-predicted Kd values agree well with the values reported by Coughtrey et
al. (1985) and Battelle (1989) but are at the lower end of the ranges reported by AECL (1990) and
Baes et al. (1984). 

Thallium. Empirically derived Kd values for thallium range from 44 to 96 L/kg for pH values of
4.9 to 8.0. Generally, these values are about an order of magnitude greater than those reported by
Battelle (1989)—0.0 to 0.8 L/kg - but are well below the value predicted by Baes et al. (1984).

Zinc. MINTEQ-estimated Kd values for zinc range from 16 to 530 L/kg. These estimated Kd values
are within the range of measured Kd values reported by the AECL (1990) (0.1 to 100,000 L/kg) and
Baes et al. (1984) (0.1 to 8,000 L/kg). Coughtrey et al. (1985) reported a Kd value for zinc of
greater than or equal to 20 L/kg.
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5.4.5 Analysis of Peer-Review Comments. A peer review was conducted of the
model assumptions and inputs used to estimate Kd values for SSL application. This review identified
several issues of concern, including:

• The charge balance exceeds an acceptable margin of difference (5 percent) in most of
the simulations. A variance in excess of 5 percent may indicate that the model
problem is not correctly chemically poised and therefore the results may not be
chemically meaningful.

• The model should not allow sulfate to adsorb to the iron oxide. Sulfate is a weakly
outer-sphere adsorbing species and, by including the adsorption reaction, sulfate is
removed from the aqueous phase at pH values less than 7 and is prevented from
participating in precipitation reaction at these pH values. 

• Modeled Kd values for barium and zinc could not be reproduced for all studied
conditions.

A technical analysis of these concerns indicated that, although these comments were based on true
observations about the model results, these factors do not compromise the validity of the MINTEQ
results in this application. This technical analysis is provided in Appendix M.
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APPENDIX A

Generic SSLs

Table A-1 provides generic SSLs for 110 chemicals. Generic SSLs are derived using default values in the
standardized equations presented in Part 2 of this document. The default values (listed in Table A-2)
are conservative and are likely to be protective for the majority of site conditions across the nation. 

However, the generic SSLs are not necessarily protective of all known human exposure pathways,
reasonable land uses, or ecological threats. Thus, before applying generic SSLs at a site, it is extremely
important to compare the conceptual site model (see the User’s Guide) with the assumptions behind
the SSLs to ensure that the site conditions and exposure pathways match those used to develop generic
SSLs (see Parts 1 and 2 and Table A-2). If this comparison indicates that the site is more complex
than the SSL scenario, or that there are significant exposure pathways not accounted for by the SSLs,
then generic SSLs are not sufficient for a full evaluation of the site. A more detailed site-specific
approach will be necessary to evaluate the additional pathways or site conditions.   

Generic SSLs are presented separately for major pathways of concern in both surface and subsurface
soils.  The first column to the right of the chemical name presents levels based on direct ingestion of
soil and the second column presents levels based on inhalation. As discussed in the User’s Guide, the
fugitive dust pathway may be of concern for certain metals but does not appear to be of concern for
organic compounds. Therefore, SSLs for the fugitive dust pathway are only presented for inorganic
compounds. Except for mercury, no SSLs for the inhalation of volatiles pathway are provided for
inorganic compounds because these chemicals are not volatile.  

The user should note that several of the generic SSLs for the inhalation of volatiles pathway are
determined by the soil saturation concentration (Csat), which is used to address and screen the potential
presence of nonaqueous phase liquids (NAPLs).  As explained in Section 2.4.4, for compounds that are
liquid at ambient soil temperature, concentrations above Csat indicate a potential for free-phase liquid
contamination to be present and the need for additional investigation.

The third column presents generic SSL values for the migration to ground water pathway developed
using a default DAF (dilution-attenuation factor) of 20 to account for natural processes that reduce
contaminant concentrations in the subsurface (see Section 2.5.6). SSLs in Table A-1 are rounded to
two significant figures except for values less than 10, which are rounded to one significant figure. Note
that the 20 DAF values in Table A-1 are not exactly 20 times the 1 DAF values because each SSL is
calculated independently in both the 20 DAF and 1 DAF columns, with the final value presented
according to the aforementioned rounding conventions. 

The fourth column contains the generic SSLs for the migration to ground water pathway developed
assuming no dilution or attenuation between the source and the receptor well (i.e., a DAF of 1). These
values can be used at sites where little or no dilution or attenuation of soil leachate concentrations is
expected at a site (e.g., sites with shallow water tables, fractured media, karst topography, or source
size greater than 30 acres).  

Generally, if an SSL is not exceeded for a pathway of concern, the user may eliminate the pathway or
areas of the site from further investigation. If more than one exposure pathway is of concern, the
lowest SSL should be used. 
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Table A-1.  Generic SSLs  a

Organics Migration to ground water

CAS No. Compound
Ingestion
(mg/kg)

Inhalation
volatiles
(mg/kg)

20 DAF
(mg/kg)

1 DAF
(mg/kg)

83-32-9 Acenaphthene 4,700 b --- c 570 b 29 b

67-64-1 Acetone 7,800 b 1.0E+05 d 16 b 0.8 b

309-00-2 Aldrin 0.04 e 3 e 0.5 e 0.02 e

120-12-7 Anthracene 23,000 b --- c 12,000 b 590 b

56-55-3 Benz(a)anthracene 0.9 e --- c 2 e 0.08 e,f

71-43-2 Benzene 22 e 0.8 e 0.03 0.002 f

205-99-2 Benzo(b)fluoranthene 0.9 e --- c 5 e 0.2 e,f

207-08-9 Benzo(k)fluoranthene 9 e --- c 49 e 2 e

65-85-0 Benzoic acid 3.1E+05 b --- c 400 b,i 20 b,i

50-32-8 Benzo(a)pyrene 0.09 e,f --- c 8 0.4
111-44-4 Bis(2-chloroethyl)ether 0.6 e 0.2 e,f 0.0004 e,f 2E-05 e,f

117-81-7 Bis(2-ethylhexyl)phthalate 46 e 31,000 d 3,600 180
75-27-4 Bromodichloromethane 10 e 3,000 d 0.6 0.03
75-25-2 Bromoform 81 e 53 e 0.8 0.04
71-36-3 Butanol 7,800 b 10,000 d 17 b 0.9 b

85-68-7 Butyl benzyl phthalate 16,000 b 930 d 930 d 810 b

86-74-8 Carbazole 32 e --- c 0.6 e 0.03 e,f

75-15-0 Carbon disulfide 7,800 b 720 d 32 b 2 b

56-23-5 Carbon tetrachloride 5 e 0.3 e 0.07 0.003 f

57-74-9 Chlordane 0.5 e 20 e 10 0.5
106-47-8 p-Chloroaniline 310 b --- c 0.7 b 0.03 b,f

108-90-7 Chlorobenzene 1,600 b 130 b 1 0.07
124-48-1 Chlorodibromomethane 8 e 1,300 d 0.4 0.02

67-66-3 Chloroform 100 e 0.3 e 0.6 0.03
95-57-8 2-Chlorophenol 390 b 53,000 d 4 b,i 0.2 b,f,i

218-01-9 Chrysene 88 e --- c 160 e 8 e

72-54-8 DDD 3 e --- c 16 e 0.8 e

72-55-9 DDE 2 e --- c 54 e 3 e

50-29-3 DDT 2 e --- g 32 e 2 e

53-70-3 Dibenz(a,h)anthracene 0.09 e,f --- c 2 e 0.08 e,f

84-74-2 Di-n-butyl phthalate 7,800 b 2,300 d 2,300 d 270 b

95-50-1 1,2-Dichlorobenzene 7,000 b 560 d 17 0.9
106-46-7 1,4-Dichlorobenzene 27 e --- g 2 0.1 f

91-94-1 3,3-Dichlorobenzidine 1 e --- c 0.007 e,f 0.0003 e,f

75-34-3 1,1-Dichloroethane 7,800 b 1,300 b 23 b 1 b

107-06-2 1,2-Dichloroethane 7 e 0.4 e 0.02 0.001 f

75-35-4 1,1-Dichloroethylene 1 e 0.07 e 0.06 0.003 f

156-59-2 cis-1,2-Dichloroethylene 780 b 1,200 d 0.4 0.02
156-60-5 trans-1,2-Dichloroethylene 1,600 b 3,100 d 0.7 0.03
120-83-2 2,4-Dichlorophenol 230 b --- c 1 b,i 0.05 b,f,i
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Table A-1 (continued)

Organics Migration to ground water

CAS No. Compound
Ingestion
(mg/kg)

Inhalation
volatiles
(mg/kg)

20 DAF
(mg/kg)

1 DAF
(mg/kg)

78-87-5 1,2-Dichloropropane 9 e 15 b 0.03 0.001 f

542-75-6 1,3-Dichloropropene 4 e 0.1 e 0.004 e 0.0002 e

60-57-1 Dieldrin 0.04 e 1 e 0.004 e 0.0002 e,f

84-66-2 Diethylphthalate 63,000 b 2,000 d 470 b 23 b

105-67-9 2,4-Dimethylphenol 1,600 b --- c 9 b 0.4 b

51-28-5 2,4-Dinitrophenol 160 b --- c 0.3 b,f,i 0.01 b,f,i

121-14-2 2,4-Dinitrotoluene 0.9 e --- c 0.0008 e,f 4E-05 e,f

606-20-2 2,6-Dinitrotoluene 0.9 e --- c 0.0007 e,f 3E-05 e,f

117-84-0 Di-n-octyl phthalate 1,600 b 10,000 d 10,000 d 10,000 d

115-29-7 Endosulfan 470 b --- c 18 b 0.9 b

72-20-8 Endrin 23 b --- c 1 0.05
100-41-4 Ethylbenzene 7,800 b 400 d 13 0.7
206-44-0 Fluoranthene 3,100 b --- c 4,300 b 210 b

86-73-7 Fluorene 3,100 b --- c 560 b 28 b

76-44-8 Heptachlor 0.1 e    4 e 23 1
1024-57-3 Heptachlor epoxide 0.07 e 5 e 0.7 0.03

118-74-1 Hexachlorobenzene 0.4 e 1 e 2 0.1 f

87-68-3 Hexachloro-1,3-butadiene 8 e 8 e 2 0.1 f

319-84-6 α-HCH (α-BHC) 0.1 e 0.8 e 0.0005 e,f 3E-05 e,f

319-85-7 β-HCH (β-BHC) 0.4 e --- g 0.003 e 0.0001 e,f

58-89-9 γ -HCH (Lindane) 0.5 e --- c 0.009 0.0005 f

77-47-4 Hexachlorocyclopentadiene 550 b 10 b 400 20
67-72-1 Hexachloroethane 46 e 55 e 0.5 e 0.02 e,f

193-39-5 Indeno(1,2,3-cd)pyrene 0.9 e --- c 14 e 0.7 e

78-59-1 Isophorone 670 e 4,600 d 0.5 e 0.03 e,f

7439-97-6 Mercury 23 b,l 10 b,i 2 i 0.1 i

72-43-5 Methoxychlor 390 b --- c 160 8
74-83-9 Methyl bromide 110 b 10 b 0.2 b 0.01 b,f

75-09-2 Methylene chloride 85 e 13 e 0.02 e 0.001 e,f

95-48-7 2-Methylphenol 3,900 b --- c 15 b 0.8 b

91-20-3 Naphthalene 3,100 b --- c 84 b 4 b

98-95-3 Nitrobenzene 39 b 92 b 0.1 b,f 0.007 b,f

86-30-6 N-Nitrosodiphenylamine 130 e --- c 1 e 0.06 e,f

621-64-7 N-Nitrosodi-n-propylamine 0.09 e,f --- c 5E-05 e,f 2E-06 e,f

1336-36-3 PCBs 1 h --- h --- h --- h

87-86-5 Pentachlorophenol 3 e,j --- c 0.03 f,i 0.001 f,i

108-95-2 Phenol 47,000 b --- c 100 b 5 b

129-00-0 Pyrene 2,300 b --- c 4,200 b 210 b

100-42-5 Styrene 16,000 b 1,500 d 4 0.2
79-34-5 1,1,2,2-Tetrachloroethane 3 e 0.6 e 0.003 e,f 0.0002 e,f
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Table A-1 (continued)

Organics Migration to ground water

CAS No. Compound
Ingestion
(mg/kg)

Inhalation
volatiles
(mg/kg)

20 DAF
(mg/kg)

1 DAF
(mg/kg)

127-18-4 Tetrachloroethylene 12 e 11 e 0.06 0.003 f

108-88-3 Toluene 16,000 b 650 d 12 0.6
8001-35-2 Toxaphene 0.6 e 89 e 31 2

120-82-1 1,2,4-Trichlorobenzene 780 b 3,200 d 5 0.3 f

71-55-6 1,1,1-Trichloroethane --- c 1,200 d 2 0.1
79-00-5 1,1,2-Trichloroethane 11 e 1 e 0.02 0.0009 f

79-01-6 Trichloroethylene 58 e 5 e 0.06 0.003 f

95-95-4 2,4,5-Trichlorophenol 7,800 b --- c 270 b,i 14 b,i

88-06-2 2,4,6-Trichlorophenol 58 e 200 e 0.2 e.f.i 0.008 e,f,i

108-05-4 Vinyl acetate 78,000 b 1,000 b 170 b 8 b

75-01-4 Vinyl chloride 0.3 e 0.03 e 0.01 f 0.0007 f

108-38-3 m-Xylene 1.6E+05 b 420 d 210 10
95-47-6 o-Xylene 1.6E+05 b 410 d 190 9

106-42-3 p-Xylene 1.6E+05 b 460 d 200 10
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Table A-1 (continued)

Inorganics Migration to ground water

CAS No. Compound
Ingestion
(mg/kg)

Inhalation
fugitive

particulate
(mg/kg)

20 DAF
(mg/kg)

1 DAF
(mg/kg)

7440-36-0 Antimony 31 b --- c 5 0.3

7440-38-2 Arsenic 0.4 e 750 e 29 i 1 i

7440-39-3 Barium 5,500 b 6.9E+05 b 1,600 i 82 i

7440-41-7 Beryllium 0.1 e 1,300 e 63 i 3 i

7440-43-9 Cadmium 78 b,m 1,800 e 8 i 0.4 i

7440-47-3 Chromium (total) 390 b 270 e 38 i 2 i

16065-83-1 Chromium (III) 78,000 b --- c --- g --- g

18540-29-9 Chromium (VI) 390 b 270 e 38 i 2 i

57-12-5 Cyanide (amenable) 1,600 b --- c 40 2

7439-92-1 Lead 400 k --- k --- k --- k

7440-02-0 Nickel 1,600 b 13,000 e 130 i 7 i

7782-49-2 Selenium 390 b --- c 5 i 0.3 i

7440-22-4 Silver 390 b --- c 34 b,i 2 b,i

7440-28-0 Thallium --- c --- c 0.7 i 0.04 i

7440-62-2 Vanadium 550 b --- c 6,000 b 300 b

7440-66-6 Zinc 23,000 b --- c 12,000 b,i 620 b,i

DAF = Dilution and attenuation factor.
a Screening levels based on human health criteria only.
b Calculated values correspond to a noncancer hazard quotient of 1.
c No toxicity criteria available for that route of exposure.
d Soil saturation concentration (Csat).
e Calculated values correspond to a cancer risk level of 1 in 1,000,000.
f Level is at or below Contract Laboratory Program required quantitation limit for Regular Analytical Services (RAS).
g Chemical-specific properties are such that this pathway is not of concern at any soil contaminant concentration.
h A preliminary remediation goal of 1 mg/kg has been set for PCBs based on Guidance on Remedial Actions for Superfund Sites

with PCB Contamination (U.S. EPA, 1990) and on EPA efforts to manage PCB contamination.
i SSL for pH of 6.8.
j Ingestion SSL adjusted by a factor of 0.5 to account for dermal exposure.
k A screening level of 400 mg/kg has been set for lead based on Revised Interim Soil Lead Guidance for CERCLA Sites and

RCRA Corrective Action Facilities (U.S. EPA, 1994).
l SSL is based on RfD for mercuric chloride (CAS No. 007487-94-7).
m SSL is based on dietary RfD.
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Table A-2.  Generic SSLs:  Default Parameters and Assumptions

Parameter

SSL pathway

DefaultInhalation
Migration to

ground water

Source Characteristics

Continuous vegetative cover l 50 percent
Roughness height m 0.5 cm for open terrain; used to derive Ut,7

Source area (A) l m 0.5 acres (2,024 m2); used to derive L for
MTG

Source length (L) l 45 m (assumes square source)

Source depth m Extends to water table (i.e., no attenuation
in unsaturated zone) 

Soil Characteristics

Soil texture m m Loam; defines soil characteristics/
parameters

Dry soil bulk density (ρb) l l 1.5 kg/L

Soil porosity (n) l m 0.43 

Vol. soil water content (θw) l l 0.15 (INH); 0.30 (MTG)

Vol. soil air content (θa) l l 0.28 (INH); 0.13 (MTG)

Soil organic carbon (foc) l l 0.006 (0.6%, INH); 0.002 (0.2 %, MTG)

Soil pH m m 6.8; used to determine pH-specific Kd

(metals) and Koc (ionizable organics) 

Mode soil aggregate size m 0.5 mm; used to derive Ut,7 

Threshold windspeed @ 7 m (Ut,7) l 11.32 m/s

Meteorological Data

Mean annual windspeed (Um) l 4.69 m/s (Minneapolis, MN)

Air dispersion factor (Q/C) l 90th percentile conterminous U.S.

Volatilization Q/C l 68.81; Los Angeles, CA; 0.5-acre source

Fugitive particulate Q/C l 90.80; Minneapolis, MN; 0.5-acre source

Hydrogeologic Characteristics
Hydrogeologic setting m Generic (national); surficial aquifer

Dilution/attenuation factor (DAF) l 20

l Indicates input parameters directly used in SSL equations.
m Indicates parameters/assumptions used to develop SSL input parameters.
INH = Inhalation pathway.
MTG = Migration to ground water pathway.
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Analysis of Effects of Source Size on Generic SSLs

A large number of commenters on the December 1994 Soil Screening Guidance suggested that most
contaminated soil sources were 0.5 acre or less. Before changing this default assumption from 30 acres
to 0.5 acre, the Office of Emergency and Remedial Response (OERR) conducted an analysis of the
effects of changing the area of a contaminated soil source on generic SSLs calculated for the inhalation
and migration to ground water exposure pathways. This analysis includes:

• An analysis of the sensitivity of SSLs to a change in source area from 30 acres to 0.5
acre

• Mass-limit modeling results showing the depth of contamination for a 30-acre source
that corresponds to a 0.5-acre SSL.

All equations, assumptions, and model input parameters used in this analysis are consistent with those
described in Part 2 of this document unless otherwise indicated. Chemical properties used in the
analysis are described in Part 5 of this document.

In summary, the results of this analysis indicate that:

• The SSLs are not particularly sensitive to varying the source area from 30 acres to 0.5
acre. This reduction in source area lowers SSLs for the inhalation pathway by about a
factor of 2 and lowers SSLs for the migration to ground water pathway by a factor of
2.9 under typical hydrogeologic conditions.

• Half-acre SSLs calculated for 43 volatile and semivolatile contaminants using the
infinite source models correspond to mass-limit SSLs for a 30-acre source uniformly
contaminated to a depth of about 1 to 21 meters (depending on contaminant and
pathway); the average depth is 8 meters for the inhalation pathway (21 contaminants)
and 11 meters for the migration to ground water pathway (43 contaminants).

Sensitivity Analysis. For the inhalation pathway, source area affects the Q/C value (a measure
of dispersion), which directly affects the final SSL and is not chemical-specific. Higher Q/C values
result in higher SSLs. As shown in Table 3 (Section 2.4.3), the effect of area on the Q/C value is not
sensitive to meteorological conditions, with the ratio of a 0.5-acre Q/C to a 30-acre Q/C ranging from
1.93 to 1.96 over the 29 conditions analyzed. Decreasing the source area from 30 acres to 0.5 acre
will therefore increase inhalation SSLs by about a factor of 2.

For the migration to ground water pathway, source area affects the DAF, which also directly affects
the final SSLs and is not chemical-specific. The sensitivity analysis for the dilution factor is more
complicated than for Q/C because increasing source area (expressed as the length of source parallel to
ground water flow) not only increases infiltration to the aquifer, which decreases the dilution factor,
but also increases the mixing zone depth, which tends to increase the dilution factor. The first effect
generally overrides the second (i.e., longer sources have lower dilution factors) except for very thick
aquifers (see Section 2.5.7). 

The sensitivity analysis described in Section 2.5.7 shows that the dilution model is most sensitive to
the aquifer's Darcy velocity (i.e., hydraulic conductivity H hydraulic gradient). For a less conservative
Darcy velocity (90th percentile), decreasing the source area from 30 acres to 0.5 acre increased the
dilution factor by a factor of 3.1 (see Table 9, Section 2.5.7). For the conditions analyzed, decreasing
the source area from 30 acres to 0.5 acre affected dilution factor from no increase to a factor of 4.3
increase. No increase in dilution factor for a 0.5-acre source was observed for the less conservative
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(higher) aquifer thickness (46 m). In this case the decrease in mixing zone depth balances the decrease
in infiltration rate for the smaller source. 

Mass-Limit Analysis. The infinite source assumption is one of the more conservative
assumptions inherent in the SSL models, especially for small sources. This assumption should provide
adequate protection for sources with larger areas than those used to calculate SSLs. To test this
hypothesis the SSL mass-limit models (Section 2.6) were used to calculate, for 43 volatile and
semivolatile chemicals, the depth at which a mass-limit SSL for a 30-acre source is equal to a 0.5-acre
infinite-source SSL. 

The mass-limit models are simple mass-balance models that calculate SSLs based on the conservative
assumption that the entire mass of contamination in a source either volatilizes (inhalation model) or
leaches (migration to ground water model) over the exposure period of interest. These models were
developed to correct the mass-balance violation in the infinite source models for highly volatile or
soluble contaminants.

Table A-3 presents the results of this analysis. These results demonstrate that 0.5-acre infinite source
SSLs are protective of uniformly contaminated 30-acre source areas of significant depth. For the 21
chemicals analyzed for the inhalation pathway, these source depths range up to 21 meters, with an
average depth of 8 meters and a standard deviation of 5.7. For the migration to ground water pathway,
source depths for 43 contaminants range to 21 meters, with an average of 11 meters and a standard
deviation of 5.4.

References 

U.S. EPA (Environmental Protection Agency). 1990. Guidance on Remedial Actions for Superfund
Sites with PCB Contamination. Office of Solid Waste and Emergency Response, Washington,
DC. NTIS PB91-921206CDH.

U.S. EPA (Environmental Protection Agency). 1994. Revised Interim Soil Lead Guidance for
CERCLA Sites and RCRA Corrective Action Facilities. Office of Solid Waste and Emergency
Response, Washington, DC. Directive 9355.4-12.
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Table A-3.Source Depth where 30-acrea Mass-Limit SSLs = 0.5-acreb

Infinite-Source SSLsc  

Source depth (m)

Chemical Inhalation Migration to ground waterc

Acetone NA 21 
Benzene 8.1 12 
Benzoic acid NA 21 
Bis(2-chloroethyl)ether 0.7 18 
Bromodichloromethane NA 13 

Bromoform 0.9 11
Butanol NA 20 
Carbon disulfide 19 11 
Carbon tetrachloride 11 6 
Chlorobenzene 3.5 6 
Chlorodibromomethane NA 13 

Chloroform 8.3 14 
2-Chlorophenol NA 4 
1,2-Dichlorobenzene NA 3 
1,4-Dichlorobenzene NA 3 
1,1-Dichloroethane 9.1 15 
1,2-Dichloroethane 5.6 18 

1,1-Dichloroethylene 15 10 
cis-1,2-Dichloroethylene NA 15 
trans-1,2-Dichloroethylene NA 12 
2,4-Dichlorophenol NA 8 
1,2-Dichloropropane 6.2 14 
1,3-Dichloropropene 12 12 
2,4-Dimethylphenol NA 7 

2,4-Dinitrophenol NA 21 
2,4-Dinitrotoluene NA 11 
2,6-Dinitrotoluene NA 12 
Ethylbenzene NA 4 
Methyl bromide 12 17 
Methylene chloride 8.9 18 

2-Methylphenol NA 11 
Nitrobenzene 0.5 13 
1,1,2,2-Tetrachloroethane 1.6 11 
Tetrachloroethylene 8.7 7 
Toluene NA 7 
1,1,1-Trichloroethane NA 9 

1,1,2-Trichloroethane 3.4 14 
Trichloroethylene 6.8 7 
Vinyl acetate 4.6 20 
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Table A-3.  (continued)

Source depth (m)

Chemical Inhalation Migration to ground waterc

Vinyl chloride 21 13 
m-Xylene NA 4 
o-Xylene NA 4 
p-Xylene NA 4 

NA = Risk-based SSL not available.
a Q/C = 35.15; DAF = 10.
b Q/C = 68.81; DAF = 20.
c Migration to ground water mass-limit analysis based on 70-yr exposure duration and 0.18 m/yr infiltration rate.
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APPENDIX B

Route-to-Route Extrapolation of Inhalation Benchmarks 

Introduction

For a number of the contaminants commonly found at Superfund sites, inhalation benchmarks for
toxicity are not available from IRIS or HEAST. As pointed out by commenters to the December
1994 Soil Screening Guidance , ingestion SSLs tend to be higher than inhalation SSLs for most
volatile chemicals with both inhalation and ingestion benchmarks. This suggests that ingestion SSLs
may not be adequately protective for inhalation exposure to chemicals that lack inhalation
benchmarks.

To address this concern, the Office of Emergency and Remedial Response (OERR) evaluated
potential approaches for deriving inhalation benchmarks using route-to-route extrapolation from
oral benchmarks (e.g., inhalation reference concentrations [RfCs] from oral reference doses [RfDs]).
OERR evaluated Agency initiatives concerning route-to-route extrapolation, including: the potential
reactivity of airborne toxicants (e.g., portal-of-entry effects), the pharmacokinetic behavior of
toxicants for different routes of exposure (e.g., absorption by the gut versus absorption by the lung),
and the significance of physicochemical properties in determining dose (e.g., volatility, speciation).
During this process, OERR consulted with staff in the EPA Office of Research and Development
(ORD) to identify appropriate techniques and key technical aspects in performing route-to-route
extrapolation. The following sections describe OERR’s analysis of route-to-route extrapolation and
the conclusions reached regarding the use of extrapolated inhalation benchmarks to support
inhalation SSLs.

B.1 Extrapolation of Inhalation Benchmarks

The first step taken in considering route-to-route extrapolation of inhalation benchmarks was to
compare existing inhalation benchmarks to inhalation benchmarks extrapolated from oral studies.
This comparison was important to determine whether a simple route-to-route extrapolation could
provide a defensible inhalation benchmark for chemicals lacking appropriate inhalation studies.
OERR identified nine chemicals found in IRIS (Integrated Risk Information System) that have
verified RfDs and RfCs for noncancer effects, including three chemicals found in the SSL guidance
(ethylbenzene, styrene, and toluene). Reference concentrations for inhalation exposure were
extrapolated from oral reference doses for adults using the following formula:

extrapolated  RfC  á mg / m 3 é   =   RfD  á mg / kg − d é   H   
70  kg

20  m 3 / d 
(B-1)

.

It is important to note that dosimetric adjustments were not made to account for respiratory tract
deposition efficiency and distribution; physical, biological, and chemical factors; and other aspects of
exposure (e.g., discontinuous exposure) that affect uptake and clearance. Consequently, this simple
extrapolation method relies on the implicit assumption that the route of administration is irrelevant
to the dose delivered to a target organ, an assumption not supported by the principles of dosimetry
or pharmacokinetics.
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The limited data on noncarcinogens suggest that more volatile constituents tend to have
extrapolated RfCs closer to the RfCs developed by EPA (i.e., extrapolated RfC within a factor of 3
of the RfC in IRIS). The less volatile chemicals (e.g., dichlorvos) tend to be below the RfCs
developed by EPA workgroups by 1 to 3 orders of magnitude. Although this data set is insufficient to
discern trends in extrapolated versus IRIS RfCs, two points are reasonably clear: (1) for some volatile
chemicals, route-to-route extrapolation results in inhalation benchmarks reasonably close to the RfC,
and (2) as volatility decreases and/or chemical speciation becomes important (e.g., hydrogen sulfide)
with respect to environmental chemistry and toxicology, the uncertainty in extrapolated inhalation
benchmarks is likely to increase.

For carcinogens, OERR identified 41 chemicals in IRIS for which oral cancer slope factors (CSForal)
and inhalation unit risk factors (URFs) are available, including 23 chemicals covered under the SSL
guidance. Unit risk factors for inhalation exposure were extrapolated from oral carcinogenic slope
factors for adults using the following formula:

URF  ( µ g / m 3 ) − 1   =   
CSForal   ( mg / kg − d ) − 1 

70  kg
  H   20  m 3 / d   H   10− 3   mg / µ g 

(B-2)
  .

Using the extrapolated URF, risk-specific air concentrations were calculated as a lifetime average
exposure concentration as shown in equation B-3:

extrapolated air concentration µg / m3  =  
target risk 10−6

URF (µg / m3 )
−1

(B-3)
  .

Not surprisingly, the risk-based (i.e., 10-6) air concentrations in IRIS are the same as the air
concentrations extrapolated from the CSForal for 30 of the 41 carcinogenic chemicals evaluated (at
one significant figure). Historically, oral and inhalation slope factors have been based on oral studies
for chemicals for which pharmacokinetic or portal-of-entry effects were considered insignificant. As
a result, route of exposure extrapolations were often included in the development of the carcinogenic
slope factors. However, the divergence of extrapolated air concentrations with risk-based (i.e., 10 -6)
air concentrations in IRIS reflects newer methods in use at EPA that address portal-of-entry effects,
dosimetry, and pharmacokinetic behavior. For example, 1,2-dibromomethane has an extrapolated
10-6 air concentration that is 2 orders of magnitude below the value in IRIS. This difference is
probably attributable to differences in: (1) the endpoint for inhalation exposure (nasal cavity
carcinoma) versus oral exposure (squamous cell carcinoma), and/or (2) portal-of-entry effects
directly related to deposition physiology and absorption of 1,2-dibromomethane.

B.2 Comparison of Extrapolated Inhalation SSLs with Generic SSLs

Having performed a simple extrapolation of inhalation benchmarks, the next step was to compare
the inhalation SSLs (SSLinh) based on extrapolated data to the soil saturation concentrations* (Csat)
and generic SSLs for soil ingestion (SSLing) and ground water ingestion (SSLgw). Table B-1 presents
the 50 organic chemicals in the SSL guidance that lack inhalation benchmarks. The table presents
oral benchmarks found in IRIS (columns 2 and 3) and extrapolated inhalation benchmarks as

* The derivation of Csat and its significance is discussed in Section 2.4.4 of this Technical Background Document.
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described in Equations B-1 and B-2 (columns 4 and 5). In addition, the table presents volatilization-
based SSLs and SSLs based on particulate emissions derived from the extrapolated toxicity values. For
each column of extrapolated inhalation SSLs in this table, values are truncated at 1,000,000 mg/kg
because the soil concentration cannot be greater than 100 percent (i.e., 1,000,000 ppm). 

B.2.1 Comparison of Extrapolated SSLs Based on Volatilization

The extrapolated SSLinh for volatilization (SSLinh-v) was calculated with Equation 4 in Section 2.4
using a chemical-specific volatilization factor (VF). In Table B-1, the SSLinh-v values based on
extrapolated inhalation benchmarks (column 6) are compared with the soil saturation concentration
(Csat, column 7) and generic migration to ground water SSLs assuming a dilution attenuation factor
(DAF) of 20 (SSLgw).

As described in Section 2.4.4, Csat represents the concentration at which soil pore air is saturated with
a chemical and maximum volatile emissions are reached. A comparison of the Csat with the
extrapolated SSLinh-v values indicates that, for 36 of the 50 contaminants, SSLinh-v exceeds the soil
saturation concentration, often by several orders of magnitude. Because maximum volatile emissions
occur at Csat, these 36 contaminants are not likely to pose significant risks through the inhalation
pathway, and therefore the lack of inhalation benchmarks is not likely to underestimate risk through
the volatilization pathway. 

For the remaining 14 contaminants with extrapolated SSLinh-v values below Csat, all are above the
generic SSLgw values. This analysis suggests that SSLs based on the migration-to-groundwater pathway
are likely to be protective of the inhalation pathway as well. However, for sites where groundwater is
not of concern, the SSLs based on ingestion may not necessarily be protective of the inhalation
pathway. The analysis indicates that the extrapolated inhalation SSLs are below SSLs based on direct
ingestion for the following chemicals: acetone, bromodichloromethane, chlorodibromomethane, cis-
1,2-dichloroethylene, and trans-1,2-dichloroethylene. This analysis supports the possibility that
the SSLs based on direct ingestion for the listed chemicals may not be adequately protective of
inhalation exposures. However, a more rigorous evaluation of the route-to-route extrapolation
methods used to derive the toxicity criteria for this analysis is warranted (refer to section B.3).

B.2.2 Comparison of Extrapolated SSLs Based on Particulate Emissions

The extrapolated particulate inhalation SSLs (SSLinh-p) were calculated with Equation 4 in Section 2.4
using the particulate emission factor (PEF) of 1.32 x 109 m3/kg. Table B-1 compares the SSLinh-p 

values based on extrapolated benchmarks (column 10) and generic SSLs based on direct ingestion
(SSLing, Column 9). This comparison indicates that the extrapolated SSLinh-p values that are based on
the PEF are well above the SSLs for soil ingestion. Thus, ingestion SSLs are likely to be protective of
inhalation risks from fugitive dusts from surface soils.

B.3 Conclusions and Recommendations

Based on the results presented in this appendix, OERR reached several conclusions regarding route-
to-route extrapolation of inhalation benchmarks for the development of generic inhalation SSLs.
First, it is reasonable to assume that, for some contaminants, the lack of inhalation benchmarks may
underestimate risks due to inhalation exposure. Of the 17 volatile organics for which both the
ingestion and inhalation SSLs are based on IRIS benchmarks, all had inhalation SSLs that were below
the ingestion SSLs. Nevertheless, generic SSLs for ground water ingestion (DAF of 20) are lower,
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often significantly lower, than both extrapolated and IRIS-based inhalation SSLs with the exception
of vinyl chloride, which is gaseous at ambient temperatures. Thus, at sites where ground water is of
concern, migration to ground water SSLs generally will be protective from the standpoint of
inhalation risk. However, if the ground water is not of concern at a site (e.g., if ground water below
the site is not potable), the use of SSLs for soil ingestion may not be adequately protective of the
inhalation pathway.

Second, the extrapolated SSLinh values are not intended to be used as generic SSLs for site
investigations; the extrapolated inhalation SSLs are useful in determining the potential for
inhalation risks but should not be misused as SSLs. Route-to-route extrapolation methods must
account for the relationship between physicochemical properties and absorption and distribution of
toxicants, the significance of portal-of-entry effects, and the potential differences in metabolic
pathways associated with the intensity and duration of inhalation exposure. However, methods
required to generate sufficiently rigorous inhalation benchmarks have recently been developed by the
ORD. A final guidance document was made available by ORD in November of 1995 that addresses
many of the issues critical to the development of inhalation benchmarks described above. The
document, entitled Methods for Derivation of Inhalation Reference Concentrations and Application
of Inhalation Dosimetry  (U.S. EPA, 1994), describes the application of inhalation dosimetry to
derive inhalation reference concentrations and represents the current state-of-the-science at EPA
with respect to inhalation benchmark development. The fundamentals of inhalation dosimetry are
presented with respect to toxicokinetics and the physicochemical properties of chemical
contaminants. 

Thus, at sites where the migration to ground water pathway is not of concern and a site manager
determines that the inhalation pathway may be significant for contaminants lacking inhalation
benchmarks, route-to-route extrapolation may be performed using EPA-approved methods on a
case-by-case basis. Chemical-specific route-to-route extrapolations should be accompanied by a
complete discussion of the data, underlying assumptions, and uncertainties identified in the
extrapolation process. Extrapolation methods should be consistent with the EPA guidance presented
in Methods for Derivation of Inhalation Reference Concentrations and Application of Inhalation
Dosimetry. If a route-to-route extrapolation is found not to be appropriate based on the ORD
guidance, the information on extrapolated SSLs may be included as part of the uncertainty analysis of
the baseline risk assessment for the site.

Reference

U.S. EPA (Environmental Protection Agency). 1994. Methods for Derivation of Inhalation
Reference Concentrations and Application of Inhalation Dosimetry. EPA/600/8-90/066F.
Office of Research and Development, Washington, DC.
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Table B-1.  Comparison of 

Compound
Acenaphthene

Acetone
Anthracene

Benz(a) anthracene

Benzo(b) fluoranthene

Benzo(k) fluoranthene

Benzo(a) pyrene
Benzoic acid

Bis(2-ethylhexyl)phthalate

Bromodichloromethane
Butanol

Butyl benzyl phthalate
Carbazole

p -Chloroaniline
Chlorodibromomethane

2-Chlorophenol
Chrysene

DDD

DDE

Dibenz(a,h) anthracene

Di-n -butyl phthalate

3,3'-Dichlorobenzidine, 

cis -1,2-Dichloroethylene
trans -1,2-Dichloroethylene
2,4-Dichlorophenol

Diethylphthalate

2,4-Dimethylphenol

2,4-Dinitrophenol

2,4-Dinitrotoluene

2,6-Dinitrotoluene

Di-n -octyl phthalate
Endosulfan

Endrin

Fluoranthene

Extrapolated Inhalation SSLs (SSLinh) with Soil Concentrations (Csat), and Migration to Ground Water (SSLgw)

IRIS oral benchmarks
Extrapolated inhalation 

benchmarks VF-based SSLs (mg/kg)
PEF-based SSLs 

(mg/kg)

RfD         

(mg/kg-d)-

CSF        

(mg/kg-d)-1

RfC         

(mg/m3)

URF        

(mg/m3)-1

Extrapolated 
volatilization 

SSLinh-v Csat

Generic SSLgw      

(DAF 20)
Generic       
SSLing

Extrapolated 
particulate SSLinh-p

6E-02 2.1E-01  48,000 181 570 4,700 >1,000,000
1E-01 3.5E-01  4,600 103,747 16 7,800 >1,000,000
3E-01 1.1E+00  860,000 8 12,000 23,000 >1,000,000

7.3 E-01  2.1E-04 110 22 2 0.9 15,000
7.3 E-01  2.1E-04 54 11 5 0.9 15,000
7.3 E-02  2.1E-05 4,600 6 49 9 150,000
7.3 E+00  2.1E-03 28 10 8 0.09 1,500

4E+00 1.4E+01  >1,000,000 363 400 310,000 >1,000,000
1.4 E-02  4.0E-06 130,000 30,804 3,600 46 800,000
6.2 E-02  1.8E-05 1.14 2,981 0.6 10 180,000

1E-01 3.5E-01  14,000 10,477 17 7,800 >1,000,000
2E-01 7.0E-01  >1,000,000 928 930 16,000 >1,000,000

2.0 E-02  5.7E-06 1,100 153 0.6 32 560,000
4E-03 1.4E-02 4,100 2,632 0.7 310 >1,000,000

8.4 E-02  2.4E-05 1.5 1,260 0.4 8 130,000
5E-03 1.8E-02  550 53,482 4 390 >1,000,000

7.3 E-03  2.1E-06 3,200 4 160 88 >1,000,000
2.4 E-01  6.9E-05 820 540 16 3 47,000
3.4 E-01  9.7E-05 620 3,218 54 2 33,000
7.3 E+00  2.1E-03 120 57 2 0.09 1,500

1E-01 3.5E-01  >1,000,000 2,279 2,300 7,800 >1,000,000
4.5 E-01  1.3E-04 24 14 0 1 25,000

1E-02 3.5E-02  110 1,205 0.4 780 >1,000,000
2E-02 7.0E-02  170 3,067 0.7 1,600 >1,000,000
3E-03 1.1E-02  2,500 4,419 1 240 >1,000,000
8E-01 2.8E+00  >1,000,000 1,974 470 63,000 >1,000,000
2E-02 7.0E-02  19,000 10,656 9 1,600 >1,000,000
2E-03 7.0E-03  1,000 279 0.3 160 >1,000,000

6.8E-01 1.9E-04 4 182 0.0008 0.9 17,000
6.8E-01 1.9E-04 4 94 0.0007 0.9 17,000

2E-02 7.0E-02  >1,000,000 9,984 10,000 1,600 >1,000,000
6E-03 2.1E-02  18,000 7 18 470 >1,000,000
3E-04 1.1E-03  2,500 18 1 23 >1,000,000
4E-02 1.4E-01  450,000 132 4300 3,100 >1,000,000
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Table B-1.  Comparison of 

Compound
Fluorene

γ-Hexachlorocyclohexane

Indeno( 1,2,3-cd) pyrene

Isophorone
Methoxychlor

2-Methylphenol
Naphthalene

N -Nitrosodiphenylamine

N-Nitrosodi-n -propylamine
Pentachlorophenol

Phenol

Pyrene

2,4,5-Trichlorophenol

m -Xylene

o -Xylene

p -Xylene

NR = SSLinh-v is greater than 1,000,000 p

Bold indicates where extrapolated SS

Extrapolated Inhalation SSLs (SSLinh) with Soil Concentrations (Csat), and Migration to Ground Water (SSLgw)

IRIS oral benchmarks
Extrapolated inhalation 

benchmarks VF-based SSLs (mg/kg)
PEF-based SSLs 

(mg/kg)

RfD         

(mg/kg-d)-

CSF        

(mg/kg-d)-1

RfC         

(mg/m3)

URF        

(mg/m3)-1

Extrapolated 
volatilization 

SSLinh-v Csat

Generic SSLgw      

(DAF 20)
Generic       
SSLing

Extrapolated 
particulate SSLinh-p

4E-02 1.4E-01  75,000 164 560 3,100 >1,000,000
1.3 E+00  3.7E-04 3.1 44 0.009 0.5 8,600
7.3 E-01  2.1E-04 660 0.5 14 0.9 15,000
9.5 E-04  2.7E-07 720 4,570 0.5 670 >1,000,000

5E-03 1.8E-02  74,000 26 160 390 >1,000,000
5E-02 1.8E-01  37,000 16,827 15 3,900 >1,000,000
4E-02 1.4E-01  8,200 375 84 3,100 >1,000,000

4.9 E-03  1.4E-06 1,000 275 1 130 >1,000,000
7.0 E+00  2.0E-03 0.1 2,413 0.00005 0.09 1,600
1.2 E-01  3.4E-05 83 7,121 0.03 3 94,000

6E-01 2.1E+00  400,000 22,588 100 47,000 >1,000,000
3E-02 1.1E-01  420,000 85 4,200 2,300 >1,000,000
1E-01 3.5E-01  250,000 11,618 270 7,800 >1,000,000
2E+00 7.0E+00  45,000 418 210 160,000 >1,000,000
2E+00 7.0E+00  45,000 413 190 160,000 >1,000,000
2E+00 7.0E+00  41,000 461 200 160,000 >1,000,000

ppm (= no volatile inhalation risk at any soil concentration)

SSLinh values are less than SSL values based on direct ingestion.
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DISCLAIMER

This project has been performed under contract to E.H. Pechan & Associates, Inc. It was
funded with Federal funds from the U.S. Environmental Protection Agency under Contract No.
68-D30035. The content of this publication does not necessarily reflect the views or policies of the
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SECTION 1

INTRODUCTION

In December 1995, the U.S. Environmental Protection Agency (EPA) Office of Solid
Waste and Emergency Response published the Draft Technical Background Document (TBD) for
Soil Screening Guidance (U.S. EPA, 1994). This document provides the technical background
behind the development of the Soil Screening Guidance for Superfund, and defines the Soil
Screening Framework. The framework consists of a suite of methodologies for developing Soil
Screening Levels (SSLs) for 107 chemicals commonly found at Superfund sites. An SSL is
defined as "a chemical concentration in soil below which there is no concern under the
Comprehensive Environmental Response Compensation and Liability Act (CERCLA) for
ingestion, inhalation, and migration to ground water exposure pathways...." (U.S. EPA, 1994).

The SSL inhalation pathway considers exposure to vapor-phase contaminants emitted from
soils. Inhalation pathway SSLs are calculated using air pathway fate and transport models.
Currently, the models and assumptions used to calculate SSLs for inhalation of volatiles are
updates of risk assessment methods presented in the Risk Assessment Guidance for Superfund
(RAGS) Part B (U.S. EPA, 1991). The RAGS Part B methodology employs a reverse calculation
of the concentration in soil of a given contaminant that would result in an acceptable risk-level in
ambient air at the point of maximum long-term air concentration.

Integral to the calculation of the inhalation pathway SSLs for volatiles, is the soil-to-air
volatilization factor (VF) which defines the relationship between the concentration of contaminants
in soil and the volatilized contaminants in air. The VF (m3/kg) is calculated as the inverse of the
ambient air concentration at the center of a ground-level, nonbouyant area source of volatile
emissions from soil. The equation for calculating the VF consists of two parts: 1) a volatilization
model, and 2) an air dispersion model.

The volatilization model mathematically predicts volatilization of contaminants fully
incorporated in soils as a diffusion-controlled process. The basic assumption in the mathematical
treatment of the movement of volatile contaminants in soils under a concentration gradient is the
applicability of the diffusion laws. The changes in contaminant concentration within the soil as well
as the loss of contaminant at the soil surface by volatilization can then be predicted by solving the
diffusion equation for different boundary conditions.

As noted in the TBD, Environmental Quality Management, Inc. (EQ) under a subcontract to
E. H. Pechan conducted a preliminary evaluation of several soil volatilization models for the U.S.
EPA Office of Emergency and Remedial Response (OERR) that might be suitable for addressing
both infinite and finite sources of emissions (EQ, 1994). The results of this study indicated that
simplified analytical solutions are presented in Jury et al. (1984 and 1990) for both infinite and
finite emission sources. These analytical solutions are mathematically consistent and use a common
theoretical approximation of the effective diffusion coefficient in soil. Under a subcontract with E.
H. Pechan for OERR, EQ performed a limited validation of the Jury Infinite Source emission
model (Jury et al., 1984, Equation 8) and the Jury Reduced Solution finite source emission model
(Jury et al., 1990, Equation B1), hereinafter known as the Jury volatilization models.

This document reports on several studies in which volatilization of contaminants from soils
was directly measured and data were obtained necessary to calculate emissions of contaminants
using the Jury Infinite Source model and the Jury Reduced Solution finite source model. These
data are then compared and analyzed by statistical methods to determine the relative accuracy of
each model.



C-2
2

1.1  PROJECT OBJECTIVES

The primary objective of this project was to assess the relative accuracy of the Jury
volatilization models using experimental emission flux data from previous studies as a reference
data base.

1.2  TECHNICAL APPROACH

The following series of tasks comprised the technical approach for achieving the project
objectives:

1. Review the theoretical basis and development of the Jury volatilization models to
verify the applicable model boundary conditions and variables,  and to document
model assumptions and limitations.

2. Perform a literature search and survey (not to exceed nine contacts) for the purpose
of determining the availability of acceptable emission flux data from experimental
and field-scale measurement studies of volatile organic compound (VOC) emissions
from soils. Acceptable data must have undergone proper quality assurance/quality
control (QA/QC) procedures.

3. Determine if the emission flux measurement studies referred to in Task No. 2 also
provided sufficient site data as input variables to the volatilization models. Again,
acceptable variable input data must have undergone proper QA/QC procedures.

 4. Review, collate, and normalize emission flux measurement data and volatilization
model variable data, and compute chemical-specific emission rates for comparison
to respective measured emission rates.

5. Perform statistical analysis of the results of Task No. 4 to establish the extent of
correlation between measured and modeled values and perform parametric analysis
of key model variables.
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SECTION 2

REVIEW OF THE JURY VOLATILIZATION MODELS

The Jury Reduced Solution finite source volatilization model calculates the instantaneous
emission flux from soil at time, t, as:

J C  e  (D /p t)  1 - exp (-L /4 D  t)s o
m

E
1/2 2

E= [ ]− (1)

where Js = Instantaneous emission flux, µg/cm2 -day

Co = Initial soil concentration (total volume), µg/cm3-soil

µ = Degradation rate constant, 1 /day

t = Time, days

DE = Effective diffusion coefficient, cm2 /day

L = Depth from the soil surface to the bottom of contamination, cm

and,

DE =  (a  D  K  +  Q1  D )/f /(  f  K  +  Q +  a K )10/3
g
a

H
10/3

i
w 2

b oc oc H[ ] ρ (2)

where DE = Effective diffusion coefficient, cm2 /day

a = Soil volumetric air content, cm3/cm3

Dg
a = Gaseous diffusion coefficient in air, cm2/day

KH = Henry's law constant, unitless

Θ = Soil volumetric water content, cm3/cm3

i
wD = Liquid diffusion coefficient in pure water, cm2/day

φ = Total soil porosity, unitless

ρb = Soil dry bulk density, g/cm3

foc = Soil organic carbon fraction

Koc = Organic carbon partition coefficient, cm3/g.

The model assumes no boundary layer at the soil-air interface, no water flux through the
soil, and an isotropic soil column contaminated uniformly to some depth L. The initial and
boundary conditions for which Equation 1 is solved are:

c =  C  at t = 0,  0  x  L0 ≤ ≤

  c =  0 at t = 0,  x  Lf
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  c =  0 at t 0,  x = 0f

where c and Co are, respectively, the soil concentration and initial soil concentration (g/cm3-total
volume), x is the distance measured normal to the soil surface (cm), and t is the time (days).

The average flux over time (Js
avg) is computed by integrating the time-dependent flux over

the exposure interval.

The Jury Infinite Source volatilization model calculates the instantaneous emission flux
from soil at time, t, as:

J  =  C  (D /  t)s 0 E
1/2π (3)

where Js = Instantaneous emission flux, µg/cm2-day

Co = Initial soil concentration (total volume), µg/cm3-soil

t = Time, days

DE = Effective diffusion coefficient, cm2/day (Equation 2).

The model assumes no boundary layer at the soil-air interface, no water flux through the
soil, and an isotropic soil column contaminated uniformly to an infinite depth. The boundary
conditions for which Equation 3 is solved are:

c =  C  at t  0,  x =  0 ≥ ∞

c =  O at t >  0,  x = 0

The average flux over time (J )s
avg is calculated as:

Js
avg =  C  (4 D  /  t) 0 E

1/2π (4)

2.1  FINITE SOURCE MODEL DERIVATION

The Jury Reduced Solution finite source model is derived from the methods presented by
Mayer et al. (1974), and Carslaw and Jaeger (1959). Mayer et al. (1974) considered a system
where pesticide is uniformly mixed with a layer of soil and volatilization occurs at the soil surface.
If diffusion is the only mechanism supplying pesticide to the surface of an isotropic soil column,
and if the diffusion coefficient, DE, is assumed to be constant, the general diffusion equation is:

∂
∂

∂
∂

2

2

c

x
 -  

1

D
 

c

t
 =  

E

Ο (5)

where c = Soil concentration, g/cm3 - total volume

x = Distance measured normal to soil surface, cm

DE = Effective diffusion coefficient in soil, cm2/d

t = Time, days.
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If the pesticide is rapidly removed by volatilization from the soil surface and is maintained
at a zero concentration, the initial and boundary conditions which also allow for diffusion across
the lower boundary at x = L are identical to those of Equation 1.

Recognizing the analogy between the heat transfer equation (Fourier's Law) and the
transfer of matter under a concentration gradient (Fick's Law), Mayer et al. (1974) employed the
heat transfer equation of Carslaw and Jaeger (1959, page 62, Equation 14) to solve the diffusion
equation given these initial and boundary conditions as:

C =  C /2){2 erf x/2(D t)  erf (x - L)/2(D t)  -  erf (x +  L)/2(D t)o E
1/2

E
1/2

E
1/2[ ] − [ ] [ ]} (6)

The flux is obtained by differentiating Equation 6 with respect to x, determining ∂ ∂c x/  at
x = O. and multiplying by DE.  The result is:

J cs = [ ] [ ] [ ]= D  / x  =  D  C / (  D t)  1- exp (-L /4 D t)E E o E
1/2 2

E∂ ∂ π
x o

(7)

Note that Equation 7 is equivalent to the Jury Reduced Solution given in Equation 1 with
the exception of the first-order degradation expression ( )e t−µ .

Jury et al. (1983 and 1990) expanded upon the work of Carslaw and Jaeger (1959) and
Mayer et al. (1974) by developing an analytical solution for Equation 5 which includes water flux
through the soil column and a soil-air boundary layer. In addition, the Jury et al. solution also
includes a theoretical approximation of the effective diffusion coefficient (Equation 2) which was
not included in Mayer et al. (1974). Given these conditions, the flux equation from Jury et aI
(1983) is given as:

Js =  -  D  ( c / x) +  V  CE T E T∂ ∂ (8)

where CT = Soil total concentration

x = Depth normal to soil surface

VE = Effective solute convection velocity.

The minus sign is used because the x direction is positive downward.

Given the initial and boundary conditions:

c = Co at t=0, 0     <     x     <     L

c = O at t=0, x > L

c = O at t>0, x = 0

Js = - hCG at t>0, x = 0

where h = Transport coefficient across the soil-air boundary layer of
    thickness d (h = Dg

a/d)

CG = Vapor-phase concentration (CG = KH CI),
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The Jury et al. (1983) analytical solution for the volatilization flux is:

J (t,L)  +  
1

2
C  V  erfc 

V  t

2(D t)
-  erfc

L +  V  t

2(D t)
 s o E

E

E
1/2

E

E
1/2=























+






 
1

2
 C (2H  +  V ) exp 

H  (H  +  V )t

Do E E
E E E

E

(9)

x exp 
H L

 erfc 
L +  (2H  +  V )t

2(D t)
 - erfc 

(2H  +  V )t

2(D t)
E E E

E
1/2

E E

E
1/2DE





























where HE Is the transport coefficient across the boundary layer divided by the gasphase partition
coefficient, H h/ (  f  K /K  +  /K  +  a)E oc oc H Hb

= ρ Θ .

Jury et al. (1990) explains that compounds with large values of KH are insensitive to the
thickness of the soil-air boundary layer (i.e.,as H   )E → ∞ .  Therefore, for the case where
H   E → ∞   and in the absence of water flux (VE = 0) Equation 9 is reduced to Equation 1 where the
approximation

erfc [x] =  
1

 
e

x

-x2

( ) /π 1 2 (10)

is used to expand the error function for large values of x (Carslaw and Jaeger, 1959).

The Jury Reduced Solution given in Equation 1 is therefore a reduced form of the analytical
solution given in Equation 9 for the conditions of zero water flux and no soil-air boundary layer.
As such, the Jury Reduced Solution (discounting degradation) is equivalent to the Mayer et al.
(1974) solution for diffusion across both the upper and lower boundaries (Equation 7).

2.2  INFINITE SOURCE MODEL DERIVATION

The Jury Infinite Source volatilization model (Equation 3) is derived from Mayer et al.
(1974) Equations 3 and 4. Mayer et al. (1974) employed the heat transfer equation of Carslaw and
Jaeger (19SS, page 97, Equation 8) to solve the diffusion equation given the boundary conditions:

c =  C  at t = 0,  0  x  Lo ≤ ≤

  c =  0 at t 0,  x =  0f

∂ ∂c x/  =  0 at x =  L

The Mayer et al. (1974) solution for the volatilization flux is:

J  =  D c/ x  =  D  C /(  D t) 1 +  2  (-1)  exp (-n L /D t)s E E o E
1/2

n=1

n 2 2
E∂ ∂ π[ ] 



=

∞

x 0
Σ (11)

Therefore, Equation 11 is the analytical solution for a finite emission source, but accounts only for
diffusion across the upper boundary.
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The summation expression in Equation 11 decreases with increasing L and decreasing DE
and t. If this term is small enough to be negligible, Equation 11 reduces to:

Js =  D C /(  D  t)E o E
1/2π (12)

Use of Equation 12 will result in less than 1 percent error if t < L2/18.4 DE (Mayer et al., 1974) .

Jury et al. (1984 and 1990) gave the solution for the semi-infinite case in Equation 3 where

C =  C  at t  0,  x =o ≥ ∞ as:

Js =  C (D /   t)o E
1/2π

Equation 3 is equivalent to the semi-infinite solution of Mayer et al. (1974) as given in
Equation 12 and provides a bounding estimate of the maximum volatilization flux but does not
account for source depletion. As with Equation 12, use of Equation 3 on a finite system will result
in less than 1 percent error if t < L2/18.4 DE. For the purposes of calculating SSLs based on
volatilization from soils, let t be set equal to the exposure interval. If t < L2/18.4 DE, Equation 1
should be used to calculate the volatilization factor. As an alternative, an estimate of the average
emission flux over the exposure interval, <Js>, can be obtained from a simple mass balance:

< Js >  =  C  L/to (13)

where Co = Initial soil concentration (total volume), µg/cm3-soil

L = Depth from soil surface to the bottom of contamination, cm

t = Exposure interval, days.

2 . 3 SUMMARY OF MODEL ASSUMPTIONS AND LIMITATIONS

The Jury Reduced Solution finite source volatilization model is analogous to the
mathematical solution for heat flow in a solid such that the region 0 < x < L is initially at constant
temperature, the region x > L is at zero, and the surface x = 0 is maintained at zero for t > 0
(Carslaw and Jaeger, 1959). As such, the model's applicability to diffusion processes is limited to
the initial and boundary conditions upon which the model is derived. The following represents the
major model assumptions for these conditions:

1. Contamination is uniformly incorporated from the soil surface to depth L.

2. The soil column is isotropic to an infinite depth (i.e., uniform bulk density, soil
moisture content, porosity and organic carbon fraction).

3. Liquid water flux is zero through the soil column (i.e., no leaching or evaporation).

4. No soil-air boundary layer exists.

5. The soil equilibrium liquid-vapor partitioning (Henry's law) is instantaneous.

6. The soil equilibrium adsorption isotherm is instantaneous, linear, and reversible.
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7. Initial soil concentration is in dissolved form (i.e., no residual-phase
contamination).

8. Diffusion occurs simultaneously across the upper boundary at x = 0 and the lower
boundary at x = L.

The model is therefore limited to surface contamination extending to a known depth and
cannot account for subsurface contamination covered by a layer of clean soil. Also, the model does
not consider mass flow of contaminants due to water movement in the soil nor the volatilization
rate of nonaqueous-phase liquids (residuals). Finally, the model does not account for the resistance
of a soil-air boundary layer for contaminants with low Henry's law constants.

The Jury Infinite Source volatilization model is analogous to the mathematical solution for
heat flow in a semi-infinite solid. The major model assumptions are the same as those of the Jury
Reduced Solution finite source model except that the contamination is assumed to be uniformly
incorporated from the soil surface to an infinite depth, and that diffusion occurs only across the
upper boundary.

In general, both models describe the vapor-phase diffusion of the contaminants to the soil
surface to replace that lost by volatilization to the atmosphere. Each model predicts an exponential
decay curve over time once equilibrium is achieved. In actuality, there is a high initial flux rate
from the soil as surface concentrations are depleted. The lower flux rate characteristics of the latter
portion of the decay curve are thus determined by the rate at which contaminants diffuse upward.
This type of desorption curve has been well documented in the literature. It is important to note that
both models do not account for the high initial rate of volatilization before equilibrium is attained
and will tend to underpredict emissions during this period. Finally, each model is most applicable
to single chemical compounds fully incorporated into isotropic soils. Effective solubilities and
activity coefficients in multicomponent systems are not addressed in the determination of the
effective diffusion coefficient nor is the effect of nonlinear soil adsorption and desorption
isotherms. However, because of the complexities involved with theoretical solutions to these
effects, their contribution to model accuracy is difficult to predict, especially in multicomponent
systems.
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SECTION 3

MODEL VALIDATION

To achieve the project objective, EQ executed a literature search and a survey of
professional environmental investigation/research firms as well as regulatory agencies to obtain
experimental and field data suitable for comparing modeled emissions with actual emissions. The
literature search uncovered several papers and bench-scale experimental studies concerned with the
volatilization and vapor density of pesticides and chlorinated organics incorporated in soils (Farmer
et al., 1972, 1974, and 1980; Spencer and Cliath, 1969 and 1970; Spencer, 1970; and Jury et al.,
1980).

3.1  VALIDATION OF THE JURY INFINITE SOURCE MODEL

From the literature search, one bench-scale study was found that approximated the
boundary conditions of the Jury Infinite Source model and met the data requirements for this
project, Farmer et al., (1972). The Farmer et al. (1972) study reports the experimental emissions
of lindane (1,2,3,4,5,6-hexachlorocyclohexane, gamma isomer) and dieldrin
(1,2,3,4,10,10-hexachloro-6,7-epoxy-1,4,4a,5,6,7,8,8a-octahydro-1,4-endo, exo-5, 8-
dimethanonapthalene) incorporated in Gila silt loam.

The objective of the survey of professional firms and regulatory agencies was to find
pilot-scale or field-scale studies of volatilization of organic compounds using the U.S. EPA
emission isolation flux chamber. The candidate flux chamber studies must also have provided
adequate data for input to the volatilization models.

Flux chamber studies were chosen to provide pilot-scale or field-scale measurement data
needed for model validation. Flux chambers have been widely used to measure flux rates of VOCs
and inorganic gaseous pollutants from a wide variety of sources. The flux chamber was originally
developed by soil scientists to measure biogenic emissions of inorganic gases and their use dates
back at least two decades (Hill et al., 1978). In the early 1980's, EPA became interested in this
technique for estimating emission rates from hazardous wastes and funded a series of projects to
develop and evaluate the flux chamber method. The initial work involved the development of a
design and approach for measuring flux rates from land surfaces. A test cell was constructed and
parametric tests performed to assess chamber design and operation (Kienbusch and Ranum, 1986
and Kienbusch et al., 1986). A series of field tests were performed to evaluate the method under
field conditions (Radian Corporation, 1984 and Balfour, et al., 1984). A user's guide was
subsequently prepared summarizing guidance on the design, construction, and operation of the
EPA recommended flux chamber (Keinbusch, 1985). The emission isolation flux chamber is
presently considered the preferred in-depth direct measurement technique for emissions of VOCs
from land surfaces (EPA, 1990).

EQ contacted several environmental consulting firms as well as State and local agencies. In
addition, the EPA data base of emission flux measurement data was reviewed (EPA, 1991a).
Although several flux measurement studies were found, only one applicable study was identified
with adequate QA/QC documentation and the necessary input data for the Jury Infinite Source
model (Radian Corporation, 1989).

From Farmer et al. (1972) the influence of pesticide vapor pressure on volatilization was
measured by comparing the volatilization from Gila silt loam of dieldrin with that of lindane.
Volatilization of dieldrin and lindane was measured in a closed airflow system by collecting the
volatilized insecticides in ethylene glycol traps. Ten grams of soil were treated with either 5 or 10
µg/g of C-14 tagged insecticide in hexane. The hexane was evaporated by placing the soils in a
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fume hood overnight. Sufficient water was then added to bring the initial soil water content to 10
percent. For the volatilization studies, the treated soil was placed in an aluminum pan 5 mm deep,
29 mm wide, and 95 mm long. This produced a bulk density of 0.75 g/cm3. The aluminum pan
was then introduced into a 250 mL bottle which served as the volatilization chamber. A relative
humidity of 100 percent was maintained in the incoming air stream to prevent water evaporation
from the soil surface. Air flow was maintained at 8 mL/s equivalent to approximately 0.018 miles
per hour. The temperature was maintained at 30°C. The soil was a Gila silt loam, which contained
0.58 percent organic carbon.

The volatilized insecticides were trapped in 25 mL of ethylene glycol. Insecticides were
extracted into hexane and anhydrous sodium sulfate was added to the hexane extract to remove
water. Aliquots of the dried hexane were analyzed for lindane and dieldrin using liquid
scintillation. The extraction efficiencies for lindane and dieldrin were 100 and 95 percent,
respectively. The concentrations of volatilized compounds were checked using gas-liquid
chromatography. All experiments were run in duplicate.

To ensure that the initial soil concentrations of lindane and dieldrin were in dissolved form,
the saturation concentration (mg/kg) of both compounds under experimental conditions was
calculated using the procedures given in U.S. EPA (1994):

Csat =  
S

 (f  K   +   +  K a )
b

oc oc b Hρ
ρ Θ (14)

where S is the pure component solubility in water. Csat for lindane and dieldrin were calculated to
be 34 mg/kg and 12 mg/kg, respectively. Therefore, the initial soil concentrations of 10 and 5
mg/kg were below saturation for both compounds.

Table 1 gives the values of each variable employed to calculate the emissions of lindane and
dieldrin using the Jury Infinite Source volatilization model (Equation 3). The potential for loss of
contaminant at the lower boundary at each time-step was checked to see if t > L2/18.4 DE. If this
condition was true at any time-step, the boundary conditions of the infinite source model were
violated. In such a case, emissions were also calculated using the finite source model of Mayer et
al. (1974) as presented in Equation 11. The difference between the predictions of both models
were compared at each time-step and a percent error was calculated for the infinite source model.
The instantaneous emission flux values predicted by Equation 3 and Equation 11 (where
applicable) were plotted against the measured flux values for dieldrin and lindane at both 5 and 10
ppmw.

Figure 1 shows the comparison of the predicted and measured values of dieldrin at an initial
soil concentration of 5 ppmw. For dieldrin, the boundary conditions of the infinite source model
were not violated until the last time-step. A best curve was fit to both the measured and predicted
values. As expected, both curves indicate an exponential decrease in emissions with time.

The ratio of the modeled emission flux to the measured emission flux was determined as a
measure of the relative difference between the modeled and measured values. The natural log of
this ratio was then analyzed by using a standard paired Student's t-test. This analysis is equivalent
to assuming a lognormal distribution for the emission flux and analyzing the logtransformed data
for differences between modeled and measured values.
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TABLE 1.
VOLATILIZATION MODEL INPUT VALUES FOR LINDANE AND DIELDRIN

Variable Symbol Units Value Reference/Equation
Initial soil
concentration

Co mg/kg 5 and 10 Farmer et al. (1972)

Soil depth L cm 0.5 Farmer et al. (1972)
Soil dry bulk
density

ρb g/cm3 0.75 Farmer et al. (1972)

Soil particle
density

ρs g/cm3 2.65 U.S. EPA (1988)

Gravimetric soil
moisture content

w percent 10 Farmer et al. (1972)

Water-filled soil
porosoty

Θ cm3/cm3 0.075 wρs

Total soil porosity φ cm3/cm3 0.717 1− ( / )ρ ρb s

Air-filled soil
porosity

a cm3/cm3 0.642 φ -  Θ

Soil organic carbon foc fraction 0.0058 Farmer et al. (1972)
Organic carbon
partition coefficient

Koc cm3/g 1380 U.S. EPA (1994)

Diffusivity in air
(Lindane)

Dg
a cm2/d 1521 U.S. EPA (1994)

Diffusivity in air
(Dieldin)

Dg
a cm2/d 1080 U.S. EPA (1994)

Diffusivity in water
(Lindane)

Di
w cm2/d 0.480 U.S. EPA (1994a)

Diffusivity in water
(Dieldrin)

Di
w cm2/d 0.410 U.S. EPA (1994a)

Henry’s law
constant (Lindane)

KH unitless 1.40 E-04 U.S. EPA (1994)

Henry’s law
constant (Dieldrin)

KH unitless 2.75 E-06 U.S. EPA (1994)

Degradation rate
constant (Lindane
and Dieldrin)

µ 1/day 0 Default to eliminate
effects of degradation
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Figure 1
Predicted And Measured Emission Flux Of Dieldrin Versus Time (C° = 5 ppmw)
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The data were also analyzed by using standard linear regression techniques (Figure 2).
Again, the data were assumed to follow a lognormal distribution. A simple linear regression model
was fit to the log-transformed data and the Pearson correlation coefficient was determined. The
Pearson correlation coefficient is a measure of the strength of the linear association between the
two variables.

From a limited population of four observations, the correlation coefficient was calculated to
be 0.994 with a mean ratio of modeled-to-measured values of 0.42. The actual significance
(p-value) of the paired Student's t-test was p = 0.0001. The lower and upper confidence limits
were calculated to be 0.38 and 0.48, respectively. On average, this indicates that at the 95 percent
confidence limit, the modeled emission flux is between 0.38 and 0.48 times the measured emission
flux.

Figure 3 shows the modeled and measured flux values of dieldrin at an initial soil
concentration of 10 ppmw, while Figure 4 shows the relationship of the log-transformed data and
the upper and lower confidence limits. At 10 ppmw, the correlation coefficient was 0.974 with a
mean ratio of 0.45, p-value of 0.0001, and a 95 percent confidence interval of 0.37 to 0.54.

As can be seen from Figures 1 and 3, the model underpredicts the emissions during the
initial stages of the experiment. This is to be expected in that during this phase, contaminant is
evaporating from the soil surface. The apparent discrepancy between measured and predicted
values decreases with time as equilibrium is achieved and diffusion becomes the rate-limiting
factor.

For lindane, the boundary conditions of the infinite source model were violated after the
first time-step (i.e., t > L2/18.4 DE at 24 hours). Therefore, the Mayer et al. (1974) finite source
model was used to derive a percent error at each succeeding timestep. At an initial soil
concentration of 5 ppmw, the infinite source model predicted 114 percent total mass loss of the
finite source model over the entire time span of the experiment. At a concentration of 10 ppmw, the
infinite source model predicted 107 percent total mass loss of the finite source model.

Figures 5 and 6 show the comparison of modeled to measured values of lindane at initial
soil concentrations of 5 and 10 ppmw, respectively. Likewise, Figures 7 and 8 show the
comparisons of the log-transformed data. At an initial soil concentration of 5 ppmw, the correlation
coefficient between modeled and measured values was 0.997 with a mean modeled-to-measured
ratio of 0.81, a p-value of 0.3281, and a 95 percent confidence interval of 0.46 to 1.44. At an
initial soil concentration of 10 ppmw, the correlation coefficient was calculated to be 0.998, the
mean ratio 0.73, the p-value 0.1774, and the confidence interval 0.41 to 1.28.

The p-values for dieldrin are considerably lower than those of lindane. This is due to the
very narrow confidence interval around the modeled values. In the case of dieldrin, Equation 3 did
not predict a loss of contaminant at the lower boundary until the last time-step (i.e., t > L2/18.4 DE
at 12 days). This results in a nearly perfect straight line when the log-transformed data are plotted.
For dieldrin, therefore, Equations 3 and 11 predict identical values until the last timestep.

Table 2 summarizes statistical analysis for the bench-scale comparative validation of the
Jury Infinite Source volatilization model. In general, the data support good agreement between
modeled and measured values and show relatively narrow confidence intervals and high correlation
coefficients.
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Figure 2
Predicted And Measured Emission Flux Of Dieldrin Versus Time (Co = 10 ppmw)
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Figure 3
Predicted And Measured Emission Flux Of Dieldrin Versus Time (Co = 10 ppmw)
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Figure 4
Comparison Of Log-Transformed Modeled And Measured Emission Flux Of Dieldrin (Co = 10 ppmw)
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Figure 5
Predicted And Measured Emission Flux Of Lindane Versus Time (Co = 5 ppmw)
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Figure 6
Predicted And Measured Emission Flux Of Lindane Versus Time (Co = 10 ppmw)
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Figure 7
Comparison Of Log-Transformed Modeled And Measured Emission Flux Of Lindane (Co = 5 ppmw)
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Figure 8
Comparison Of Log-Transformed Modeled And Measured Emission Flux Of Lindane (Co = 10 ppmw)   
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TABLE 2.
SUMMARY OF THE BENCH-SCALE VALIDATION OF

THE JURY INFINITE SOURCE MODEL

Chemical N
Correlation
coefficient

Mean ratio:
Modeled-to-

measured p-value

9 5 %
confidence

interval
Lindane (5 ppmw) 4 0.997 0.81 0.3281 (0.46, 1.44)
Lindane (10 ppmw) 4 0.998 0.73 0.1774 (0.41, 1.28)
Dieldrin (5 ppmw) 7 0.994 0.42 0.0001 (0.38, 0.48)
Dieldrin (10 ppmw) 7 0.974 0.45 0.0001 (0.37, 0.54)

Appendix A contains the spreadsheet calculations for the bench-scale validation of the Jury
Infinite Source volatilization model.

From Radian Corporation (1989), a pilot-scale study was designed to determine how
different treatment practices affect the rate of loss of benzene, toluene, xylenes, and ethylbenzene
(BTEX) from soils. The experiment called for construction of four piles of loamy sand soil, each
with a volume of approximately 4 cubic yards (7900 pounds), a surface area of 8 square meters,
and a depth of 0.91 meters. Each test cell was lined with an impermeable membrane and the soil in
each cell was sifted to remove particles larger than three-eighth inch in diameter. The contaminated
soil for each pile was prepared in batches using 55-gallon drums. In the "high level" study, each
soil batch was brought to 5 percent moisture content and 6 liters of gasoline added. Additional
water was then added to bring the soil to 10 percent moisture by weight. The drums were capped
and sat undisturbed overnight. The drums were then opened the next day and shoveled into the test
cell platform. Twenty-two soil batches were prepared for each soil pile. Each batch consisted of
360 pounds of soil and 6.0 liters of fuel. Therefore, each soil pile contained 7900 pounds of soil
and 132 liters of gasoline. Each soil pile was then subjected to one of the following management
practices:

• A control pile that was not moved or treated

• An "aerated" or "mechanically mixed" pile

• A soil pile simulating soil venting or vacuum extraction

• A soil pile heated to 38°C.

Losses due to volatilization during the mixing and transfer process and during a 28 hour
holding time in the test bed before initial sampling reduced the residual BTEX in soil. For the
purpose of this validation study, however, these losses caused initial soil concentrations of
benzene, toluene, and ethylbenzene to be below or within a factor of two of their respective single
component saturation concentrations. Because the mixed pile, vented pile, and heated pile were
subject to mechanical disturbances or thermal treatment, only the control pile data were used in this
study.

In general, the test schedule called for collection of soil samples and air emission loss
measurements during the first, sixth, and seventh weeks Soil samples were collected randomly
within specified grid areas by composite core collection to the maximum depth of the pile.
Emission losses were measured similarly using an emission isolation flux chamber as specified in
Kienbusch (1985). Only data for which soil samples and flux chamber measurements were taken
on the same day were used for this study.
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Analysis of BTEX in soil samples was accomplished by employing the EPA 5030
extraction method and the EPA 8020 analytical method. The BTEX method was modified to reduce
the sample hold time to one day in an effort to improve the accuracy of the method. Five soil
samples were submitted in duplicate. The relative percent differences (RPD) ranged from 8.0 to
48.9 percent. The average RPD for the five samples was 26.8 percent. In addition, EPA QC
sample analysis indicated average percent recoveries ranging from 89 percent for m-xylene to 119
percent for toluene. The pooled coefficient of variation (CV) for all the BTEX analysis was 10.5
percent. Spiked sample recoveries (eight samples) ranged from 75 percent for m-xylene to 168
percent for toluene. The average spike recoveries ranged from 108 percent for benzene to 146
percent for toluene. Finally, both system blanks and reagent blanks indicated no contamination was
found in the analytical system.

It should be noted that the standard method used for BTEX analysis was observed to have
contributed to the variabilities in soil concentrations. The EPA acceptance criteria based on 95
percent confidence intervals from laboratory studies are roughly 30 to 160 percent for the BTEX
compounds during analysis of water samples. The necessary extraction step for soil samples
would increase this already large variability.

Analysis of vapor-phase organic compounds via the emission isolation flux chamber was
accomplished using a gas chromatograph (GC). Gas samples were collected from the flux chamber
in 100 mL, gas-tight syringes and analyzed by the GC in laboratory facilities adjacent to the test
site. During the study, a multicomponent standard was analyzed daily to assess the precision and
daily replication of the analytical system. The results of the analysis indicated a good degree of
reproducibility with coefficients of variation ranging from 5.1 to 16.3 percent.

From these data, instantaneous emission fluxes were calculated for benzene, toluene, and
ethylbenzene corresponding to each time period at which flux chamber measurements were made.
Table 3 gives the values of each variable employed to calculate emissions of each compound using
the Jury Infinite Source model and the Mayer et al. (1974) finite source model. Appendix A
contains the spreadsheet data for benzene, toluene, and ethylbenzene at initial soil concentrations of
110 ppm, 880 ppm, and 310 ppm, respectively.

It should be noted that the fraction of soil organic carbon (foc) was not available from
Radian (1989). For this reason, the default value for foc of 0.006 from U.S. EPA (1994) was used
for all calculations.

Figures 9, 10, and 11 show the comparison of modeled and measured emission fluxes of
benzene, toluene, and ethylbenzene, respectively. The Radian Corporation study noted that the
second measured value in each figure represented a data outlier, possibly due to the formation of a
soil fissure, reducing the soil path resistance and increasing the emission flux.

Table 4 presents the results of the statistical analysis of the comparison of modeled and
measured values. For both benzene and ethylbenzene, measured values were below the detection
limits after the fifth observation; measured values for toluene were below the detection limit after
the seventh observation.
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TABLE 3.
VOLATILIZATION MODEL INPUT VARIABLES FOR BENZENE,

TOLUENE, AND ETHYLBENZENE

Variable Symbol Units Value Reference/Equation
Initial soil concentration

- benzene
- toluene
- ethylbenzene

Co mg/kg
110
880
310

Radian  (1989)

Soil Depth L cm 91 Radian  (1989)
Soil dry bulk density ρb g/cm3 1.5 Radian  (1989)
Soil particle density ρs g/cm3 2.65 U.S. EPA (1988)
Gravimetric soil moisture
content

w percent 10 Radian  (1989)

Water-filled soil porosoty Θ cm3/cm3 0.150 wρb

Total soil porosity φ cm3/cm3 0.434 1− ( / )ρ ρb s

Air-filled soil porosity a cm3/cm3 0.284 φ -  Θ
Soil organic carbon foc Fraction 0.006 U.S. EPA (1994) default

value
Organic carbon partition
coefficient

- benzene
- toluene
- ethylbenzene

Koc cm3/g

57
131
221

U.S. EPA (1994)
U.S. EPA (1994)
U.S. EPA (1994)

Diffusivity in air
- benzene
- toluene
- ethylbenzene

Dg
a cm2/s

0.0870
0.0870
0.0750

U.S. EPA (1994)
U.S. EPA (1994)
U.S. EPA (1994)

Diffusivity in water
- benzene
- toluene
- ethylbenzene

Di
w cm2/s

9.80 E-06
8.60 E-06
8.64 E-06

U.S. EPA (1994a)
U.S. EPA (1994a)
U.S. EPA (1994a)

Henry’s law constant
- benzene
- toluene
- ethylbenzene

KH Unitless
0.22
0.26
0.32

U.S. EPA (1994)
U.S. EPA (1994)
U.S. EPA (1994)

Degradation rate constant µ 1/day 0 Default to eliminate
effects of degradation
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Figure 9
Predicted And Measured Emission Flux Of Benzene (Co = 110 ppmw)



C-25
2 5

Figure 10
Predicted And Measured Emission Flux Of Toluene (Co = 880 ppmw)
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Figure 11
Predicted And Measured Emission Flux Of Ethylbenzene (Co = 310 ppmw)
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TABLE 4.
SUMMARY OF STATISTICAL ANALYSIS OF PILOT-SCALE VALIDATION

Chemical N
Correlation
coefficient

Mean ratio:
Modeled-to-

measured p-value

9 5 %
confidence

interval
Benzene (110 ppm) 5 0.982 2.5 0.0149 (1.4, 4.5)
Toluene (880 ppm) 7 0.988 6.3 0.0002 (3.9, 10.4)
Ethylbenzene (310 ppm) 5 0.999 7.8 0.0008 (4.9, 12.4)

Figures 12, 13, and 14 show the comparison of the log-transformed data for the modeled
and measured emission fluxes of benzene, toluene, and ethylbenzene, respectively. As can be seen
from Table 4, correlation coefficients ranged from 0.982 for benzene to 0.999 for ethylbenzene,
while p-values and 95 percent confidence intervals indicate a significant statistical difference
between modeled and measured values.

The boundary conditions of the infinite source model were violated after the first timestep
for benzene, and after the third time-step for both toluene and ethylbenzene. The infinite source
model predicted 134 percent, 117 percent, and 103 percent of the total mass loss of the finite
source model for benzene, toluene, and ethylbenzene, respectively.

In general, the predicted values were higher than the measured values throughout the
time-span of the experiment for all three compounds. It is also interesting to note that during the
initial stage of the experiment the predicted values were considerably higher than measured values
even when contaminant loss at the soil surface due to evaporation was expected. Although the
relative differences between predicted and measured values are not excessive (i.e., the highest
modeled-to-omeasured mean ratio is within a factor of approximately 10), they are considerably
higher than those of the bench-scale studies.

Any one or a combination of the following could account for the larger discrepancies
between measured and predicted values in the pilot-scale study:

1. Although the initial soil concentrations of the three compounds were below or
within a factor of two of their respective single component saturation
concentrations, they may have been greater than the component concentrations for
which a residual-phase of gasoline existed. If this were the case, measured
emissions may have been in part due to the presence of nonaqueous-phase liquids
(NAPL) which would have violated the model's assumptions of equilibrium
partitioning.

2. Soil mixing processes and transfer to the test bed may have resulted in
heterogenous incorporation of the contaminants. If surface concentrations were
reduced due to incomplete mixing, measured emissions would have been reduced
during the initial stages of the experiment.

3. Sampling and/or analytical variability may have resulted in under reporting of
emission fluxes and/or over reporting of initial soil concentrations.

4. Contaminants sorbed to the test bed liner may have acted to reduce emissions.
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Figure 12
Comparison Of Log-Transformed Modeled And Measured Emission Flux Of Benzene (Co = 110 ppmw)
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Figure 13
Comparison Of Log-Transformed Modeled And Measured Emission Flux Of Toluene (Co = 880 ppmw)
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Figure 14
Comparison Of Log-Transformed Modeled And Measured Emission Flux Of Ethylbenzene (Co = 310 ppmw)
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5. Variability in the relative humidity of the air above the test bed may have induced
surface water evaporation in between flux chamber samples.   Water evaporation
would have moved contaminants to the surface by convection and depleted soil
concentrations in between sampling events.

 6. The model is not as accurate for compounds with relatively high Henry's law
constants.

From these observations, it appears more likely that the larger discrepancies between
modeled and measured emissions in the pilot-scale study are due to experimental conditions.
Sufficient uncertainty exists as to whether all model boundary conditions were maintained during
the experiment. For this reason, the results of the pilot-scale validation should be considered less
reliable than those of the bench-scale validation. This conclusion suggests that controlled studies
should be considered for validation of model predictions for compounds with relatively high
Henry's law constants.

3.2  VALIDATION OF THE JURY REDUCED SOLUTION FINITE
SOURCE MODEL

From the literature search, one bench-scale study was found that replicated the boundary
conditions of the Jury Reduced Solution model (Equation 1). Jury et al. (1980) reports the
emissions of the herbicide triallate [S-(2,3,3-trichloroallyl) diisopropyithiocarbamate] incorporated
in San Joaquin sandy loam. This study replicated the model boundary conditions in that a clean
layer of soil underlayed the contaminated soil allowing diffusion across the lower boundary as well
as the upper boundary.

Volatilization of triallate was measured in a closed volatilization chamber (Spencer et al., 1979).
The air chamber above the soil was 2 mm deep and 3 cm wide, matching the width of the
evaporating surface. An average air flow rate of 1 liter per minute was maintained across the
surface equivalent to a windspeed of 1 km/h. Triallate was applied by atomizing the material in
hexane onto the air-dry autoclaved soil. The soil was mixed and allowed to equilibrate in a vented
fume hood. The soil was then transferred to the chamber and wetted from the bottom. To prevent
water evaporation at the soil surface, the chamber was maintained at 100 percent relative humidity
and a temperature of 25°C.

The volatilized triallate was trapped daily on polyurethane plugs and extracted and analyzed as
described in Grover et al. (1978). The volatilization of triallate at an initial soil concentration of 10
ppmw was measured over a 29 day period in the absence of water evaporation. Calculation of the
saturation concentration (Csat) confirmed that the initial concentration of 10 ppmw was in dissolved
form. Table 5 gives the values of each variable employed to calculate emissions of triallate using
the Jury Reduced Solution volatilization model.

Figure 15 shows the comparison of the predicted and measured values for triallate at an
initial soil concentration of 10 ppmw. The data plots indicate very good agreement between
modeled and measured values. Figure 16 shows the comparison of the log-transformed data and
confidence intervals. From the population of 32 observations, the correlation coefficient was
calculated to be 0.998 with a mean modeled-to-measured ratio of 1.11. The p-value was calculated
at 0.0001, and the confidence interval was 1.07 to 1.16.
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TABLE 5.
VOLATILIZATION MODEL INPUT VALUES FOR TRIALLATE

Variable Symbol Units Value Reference/Equation
Initial soil concentration Co mg/kg 10 Jury et at. (1980)
Soil depth L cm 10 Jury et at. (1980)
Soil dry bulk density ρb g/cm3 1.34 Jury et at. (1980)
Soil particle density ρs g/cm3 2.65 U.S. EPA (1988)
Gravimetric soil moisture content w percent 21 Calculated from Jury et al.

(1980)
Water-filled soil porosoty Θ cm3/cm3 0.279 Jury et at. (1980)
Total soil porosity φ cm3/cm3 0.494 Jury et at. (1980)
Air-filled soil porosity a cm3/cm3 0.215 Jury et at. (1980)
Soil organic carbon foc fraction 0.0072 Calculated from Jury et al.

(1980)
Organic carbon partition
coefficient

Koc cm3/g 3600 Jury et at. (1980)

Diffusivity in air Dg
a cm2/d 3888 Jury et at. (1980)

Diffusivity in water Di
w cm2/d 0.432 Jury et at. (1980)

Henry’s law constant KH unitless 1.04 E-03 Jury et at. (1980)
Degradation rate constant µ 1/day 0 Default to eliminate

effects of degradation

The degree of agreement between modeled and measured emission flux values for triallate
may be due to soil adsorption studies conducted to experimentally derive the organic carbon
partition coefficient specific to the San Joaquin sandy loam used in the experiment. With
experimentally derived values of Koc, more accurate phase partitioning was possible resulting in an
experimental-specific value of the effective diffusion coefficient (Equation 2). Appendix B contains
the spreadsheet calculations for the bench-scale validation of the Jury Reduced Solution finite
source volatilization model.
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Figure 15
Predicted And Measured Emission Flux Of Triallate Versus Time
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Figure 16
Comparison Of Log-Transformed Modeled And Measured Emission Flux Of Triallate
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SECTION 4

PARAMETRIC ANALYSIS OF THE JURY
VOLATILIZATION MODELS

This section presents the results of parametric analysis of the key variables of the Jury
volatilization models (Equations 1 and 3). The Jury volatilization models are applicable for the case
of no boundary layer resistance at the soil-air interface and no water flux through the soil column.
Because the models are equivalent to the Mayer et al. (1974) solutions to the general diffusion
equation (Equation 5), the parametric observations of Mayer et al. (1974) and Farmer, et al. (1980)
are also directly applicable.

Jury et al. (1983) established the relationship between vapor and solute diffusion and
adsorption by defining total phase concentration partitioning as it relates to the effective diffusion
coefficient. The effective diffusion coefficient is a theoretical expression of the combination of soil
parameters and chemical properties which govern the rate at which soil contaminants move to the
surface to replace those lost by evaporation. As such, the effective diffusion coefficient is the
rate-limiting factor governing the general diffusion equation in soils given the initial and boundary
conditions for which the models are applicable. The remainder of this section discusses the key soil
and nonsoil parameters used in the expression of the effective diffusion coefficient and the general
diffusion equation.

4.1  AFFECTS OF SOIL PARAMETERS

In this section, the experimental results of Farmer, et al. (1980) are discussed as they relate
to the effect of soil water content, soil bulk density, air-filled soil porosity, and temperature on
diffusion in soil.

Soil Moisture Content

Farmer, et al. (1980) indicates that the effect of soil moisture content on the volatilization
flux of contaminants through soils is exponential. Increasing soil water content decreases the pore
spaces available for vapor diffusion and will decrease volatilization flux. In contrast, increasing
soil water content has also been shown to increase the volatility of pesticides in soil under certain
conditions (Gray, et al., 1965; and Spencer and Cliath, 1969 and 1970). In essence, the soil water
content affects the contaminant adsorption capacity by competing for soil adsorption sites. Under
these conditions, an increase in soil moisture above a certain point will tend to desorb
contaminants, increasing the flux dependent on the relative water and contaminant adsorption
isotherms.

Bulk Density

Soil compaction or bulk density also determines the porosity of soil and thus affects the
diffusion through the soil. Experimental results from Farmer et al. (1980) indicate that soil bulk
density also has an exponential effect on volatilization flux through the soil. From previous
considerations of the effect of soil water content, a higher bulk density will have similar effects to
that of an increased soil moisture content.

Soil Air-Filled Porosity

The effects of soil water content and soil bulk density on volatilization can be contributed to
their effect on the air-filled porosity, which in turn is the major soil factor controlling volatilization.
The effect of air-filled porosity is manifested in the expression of the effective diffusion coefficient.
The effective diffusion coefficient, however, does not depend only on the amount of air-filled pore



C-36
3 6

space. The presence of liquid film on the solid surfaces not only reduces porosity, but also
modifies the pore geometry increasing tortuosity and the length of the gas passage. The Jury et al.
(1983) expression of the effective diffusion coefficient uses the model of Millington and Quirk
(1961) to account for the porosity and the tortuosity of soil as a porous medium.

Soil Temperature

The effect of soil temperature on the volatilization flux is multifunctional. The diffusion in
air, Dg

a , is theoretically related to temperature, T, and the collision integral, Ω, in the following
manner (Lyman, et al., 1990):

Dg
a (proportional to) 

T

(T)

0.5

Ω
(15)

The exponential coefficient for temperature varies from 1.5 to 2 over a wide range of
temperatures. Barr and Watts (1972) found that 1.75 gave the best values for gaseous diffusion.
Farmer, et al. (1980) estimates the effective diffusion coefficient at temperature T2 as:

D2 = D1 (T2 /T1)
0.5 (16)

where D2 = Diffusion coefficient at T2

D1 = Diffusion coefficient at T1

T = Absolute temperature.

A temperature increase will effect the vapor pressure function of the Henry's Law constant,
which causes an increase in the vapor concentration gradient across the soil layer. In actual fact,
temperature gradients will exist across the soil due primarily to seasonal variations. Vapor
diffusion is influenced by such gradients; however, these effects of fluctuating soil temperatures
will tend to cancel one another over time.

4.2  AFFECTS OF NONSOIL PARAMETERS

The nonsoil variables in the Jury volatilization models include the initial soil concentration,
Co, the Henry's law constant (KH), the soil/water partition coefficient, (KD) and the depth of
contaminant incorporation (L).

Initial Soil Concentration

The effect of change in the initial soil concentration is linear; i.e., an increase in Co of 100
percent causes an increase in the emission rate of 100 percent. Probably the greatest degree of
uncertainty in the value of Co is likely to be either insufficient soil sampling to adequately
characterize site soil concentrations, or the variability in percent recovery of contaminants as it
applies to existing sampling and analysis methods for organic compounds in soils. Typically,
present extraction and analysis method recovery variability increases the likelihood of
underprediction of the emission rate (i.e., more contaminant is present in the soil than is reported
by sampling and analysis methods).
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Henry's Law Constant and Soil/Water Partition Coefficient

Jury et al. (1984) showed that a given chemical can be grouped into three main categories
depending on the ratio KD/KH. These categories are defined as a function of which phase dominates
diffusion. A Category I chemical is dominated by the vapor-phase, a Category III chemical by the
liquid-phase, and Category II chemicals by vapor-phase diffusion at low soil water content and
liquid-dominated at high water content. Desorption from the solid-phase to the liquid-phase is a
function of the soil/water partition coefficient, while volatilization from the liquid to the
vapor-phase is a function of the Henry's law constant. Therefore, the interstitial vapor density, and
thus emission flux, is directly proportional to KH and inversely proportional to KD. Because the
Jury volatilization models do not account for a soil-air boundary layer, the effects of KH and KD are
exponential for all three categories of chemicals.

Depth of Contaminant Incorporation

The Jury Reduced Solution finite source model accounts for diffusion across both the
upper and lower boundaries. Therefore for chemicals with high effective diffusion coefficients, the
residual soil concentration will decrease rapidly. In this regard, the emission flux curve will
become asymptotic more rapidly than for the semi-infinite case (Equation 3). The exponential term
[1 - exp (-L2/4 DEt)] in Equation 1 accounts for diffusion across the lower boundary such that the
term decreases rapidly with time for small values of L and large values of DE.
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SECTION 5

CONCLUSIONS

From the results of this study, it can be concluded that for the compounds included in the
experimental data, both models showed good agreement with measured data given the conditions
of each test. Each model demonstrated superior agreement with bench-scale measured values and
to a lesser extent the infinite source model with pilot-scale data. The results indicate high
correlation coefficients across all experimental data with mean modeled-to-measured ratios as low
as 0.37 and as high as 7.8.

From a review of test conditions, it was concluded that the bench-scale studies better
approximated the initial and boundary conditions of the infinite source model. This is evident in the
lower modeled-to-measured mean ratios and narrow 95 percent confidence intervals. Although the
pilot-scale study data showed reasonable agreement with predicted values, questions remain as to
whether the test conditions were in agreement with model assumptions and accurately replicated all
model boundary conditions. Overall, each model provided reasonably accurate predictions.

Clearly, this validation study is limited by the range of conditions simulated, the
assumptions under which the models operate, and the initial and boundary conditions of each
model. Important limitations include:

1. The duration of the experiments examined range from 7 to 36 days. Model
performance for longer periods could not be validated.

 2. Both models assume no mass flow of contaminants due to water movement in the
soil. Mass flow due to capillary action or redistribution of contaminates due to rain
events may be significant if applicable to site-specific condition.

3. The models are valid only if the effective diffusion coefficient in soil is constant.
This assumes isotropic soils and completely homogeneous incorporation of
contaminants. In reality, soils are usually heterogeneous, with properties that
change with depth (e.g., fraction of organic carbon, water content, porosity, etc.).
The user will need to carefully consider the characterization of soil properties before
assigning model input parameters.

4. The equilibrium partitioning relationships used in the models are no longer valid for
pure-phase chemicals or when high dissolved concentrations are present.
Therefore, the models should not be used when these conditions exist.

5. The models do not consider the effects of a soil-air boundary layer on the
volatilization rate. For chemicals with Henry's law constants less than
approximately 2.5 x 10-5, volatilization is highly dependent on the thickness of the
boundary layer (Jury et al., 1984). A boundary layer will restrict volatilization if the
maximum flux through the boundary layer is small compared to the rate at which
the contaminant moves to the surface. In this case, the volatilization rate is inversely
proportional to the boundary layer thickness.

6. In the case of the infinite source model, validation for chemicals with relatively high
Henry's law constants requires that the depth of contamination be sufficient to
prevent loss at the lower boundary over the duration of the experiment, i.e., L >
(18.4 DE t)1/2. Although this study indicates that the Jury Infinite Source model
exhibited a relatively small maximum error (i.e., 134% of the Mayer et al. finite
source model total mass loss for benzene), any future validation studies should
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maintain a sufficient depth of incorporation to prevent violation of the model
boundary conditions.

7. No experimental data could be found in the literature for validation of the Jury
Reduced solution finite source model for compounds with high Henry's law
constants.

Emission rates predicted by the Jury Infinite Source volatilization model and the Jury
Reduced Solution finite source volatilization model indicate good correlation to measured emission
rates under controlled conditions, but predicted values for field conditions would be subject to
error because the boundary conditions and environmental conditions are not as well defined as they
are in the laboratory. Nonetheless, results of this study indicate that both models should make
reasonable estimates of loss through volatilization at the soil surface given the boundary conditions
of each model.



C-40
4 0

REFERENCES

Balfour, W. D., B. M. Eklund, and S. J. Williamson. Measurement of Volatile Organic Emissions
from Subsurface Contaminants. In Proceedings of the National Conference on Management of
Uncontrolled Hazardous Waste Sites. September 1984, pp. 77-81. Hazardous Materials Control
Research Institute, Silver-Springs, Maryland.

Barr, R. F. and H. F. Watts. 1972. Diffusion of Some Organic and Inorganic Compounds in Air.
J. Chem. Eng. Data 17:45-46.

Carslaw, H. S., and J. C. Jaeger. 1959. Conduction of Heat in Solids. zd Edition Oxford
University Press, Oxford.

Environmental Quality Management, Inc. 1994. A Comparison of Soil Volatilization Models in
Support of Superfund Soil Screening Level Development. U.S. Environmental Protection Agency,
Contract No. 68-D30035, Work Assignment No. 0-25.

Farmer, W. J., K. Igue, W. F. Spencer, and J. P. Martin. 1972. Volatility of Organochlorine
Insecticides from Soil. I and II Effects. Soil Sci. Soc. Amer. Proc. 36:443-450.

Farmer, W. J., and J. Letey. 1974. Volatilization Losses of Pesticides From Soils. Office of
Research and Development. EPA-660/2-74/054.

Farmer, W. J., M. S. Yang, J. Letey, and W. F. Spencer. 1980. Land Disposal of
Hexachlorobenzene Wastes. Office of Research and Development. EPA-600/2-80/119.

Gray, R. A., and A. J. Weierch. 1965. Factors Affecting the Vapor Loss of EPTC from Soil.
Weeds 13:141-147.

Grover, R., W. F. Spencer, W. J. Farmer, and T. D. Shoup. 1978. Triallate Vapor Pressure and
Volatilization from Glass Surfaces. Weed Sci., 26:505-508.

Hill, F. B., V. P. Aneja, and R. M. Felder. 1978. A Technique for Measurement of Biogenic
Sulfur Emission Fluxes. J. Env. Sci. Health AIB (3), pp. 199-225.

Howard, P. H., R. S. Boethling, W. F. Jarvis, W. M. Meylan, and E. O. Michaelenko. 1991.
Handbook of Environmental Degradation Rates. Lewis Publishers, Chelsea, Michigan.

Jury, W. A., R. Grover, W. F. Spencer, and W. J. Farmer. 1980. Modeling Vapor Losses of
Soil-lncorporated Triallate. Soil Science Society Am. J., 44:445-450.

Jury, W. A., W. F. Spencer, and W. J. Farmer. 1983. Behavior Assessment Model of Trace
Organics in Soil: I. Model Description. J. Environ. Qual., Vol. 12, No. 4:558:564.

Jury, W. A., W. J. Farmer, and W. F. Spencer. 1984. Behavior Assessment Model for Trace
Organics in Soil: II. Chemical Classification and Parameter Sensitivity. J. Environ. Qual., Vol. 13,
No. 4:567-572.

Jury, W. A., D. Russo, G. Streile, and H. El Abd. 1990. Evaluation of Volatilization by Organic
Chemicals Residing Below the Soil Surface. Water Resources Res., Vol. 26, No. 1:13-20.

Kienbusch, M. Measurement of Gaseous Emission Rates from Land Surfaces Using an Emission
Isolation Flux Chamber - User's Guide. Report to EPA-EMSL, Las Vegas under EPA Contract
No. 68-02-3889, Work Assignment No. 18, December 1985.



C-41
4 1

Kienbusch, M. and D. Ranum. 1986. Validation of Flux Chamber Emission Measurements on
Soil Surface - Draft Report to EPA-EMSL, Las Vegas, Nevada.

Kienbusch, M., W. D. Balfour, and S. Williamson. The Development of an Operations Protocol
for Emission Isolation Flux Chamber Measurements on Soil Surfaces. Presented at the 79th
Annual Meeting of the Air Pollution Control Association (Paper 86-20.1), Minneapolis,
Minnesota, June 22-27, 1986.

Lyman, W. J., W. F. Reehl, and D. H. Rosenblatt. 1990. Handbook of Chemical Property
Estimation Methods. American Chemical Society, Washington, D.C.

Millington, R. J., and J. M. Quirk. 1961. Permeability of Porous Solids. Trans. Faraday Soc.
57:1200-1207.

Radian Corporation. Soil Gas Sampling Techniques of Chemicals for Exposure Assessment - Data
Volume. Report to EPA-EMSL, Las Vegas under EPA Contract No. 68-02-3513, Work
Assignment No. 32, March 1984.

Radian Corporation. Short-term Fate and Persistence of Motor Fuels in Soils. Report to the
American Petroleum Institute, Washington, D.C. July 1989.

Spencer, W. F., M. Cliath, and W. J. Farmer. 1969. Vapor Density of Soil Applied HEOD as
Related to Soil Water Content, Temperature, and HEOD Concentration. Soil Sci. Soc. Amer.
Proc. 33:509-511.

Spencer, W. F., and M. Cliath. 1970. Vapor Density and Apparent Vapor Pressure of Lindane
(γ-BHC). J. Agr. Food Chem. 18:529-530.

Spencer, W. F., T. D. Shoup, M. M. Cliath, W. J. Farmer, and R. Haque. 1979. Vapor
Pressures and Relative Volatility of Ethyl and Methyl Parathion. J. Agric. Food Chem.,
27:273-278.

Spencer, W. F. 1970. Distribution of Pesticides Between Soil, Water and Air. In Pesticides in the
Soil: Ecology, Degradation and Movement. A symposium, February 25-27, 1970. Michigan State
University.

U.S. Environmental Protection Agency. 1988. Superfund Exposure Assessment Manual. Office of
Emergency and Remedial Response. EPA-540/1-88-001.

U.S. Environmental Protection Agency. 1990. Procedures for Conducting Air Pathway Analyses
for Superfund Activities, Interim Final Documents: Volume 2 - Estimation of Baseline Air
Emissions at Superfund Sites. Office of Air Quality Planning and Standards. EPA-450/1-89-002a.

U.S. Environmental Protection Agency. 1991. Risk Assessment Guidance for Superfund, Volume
1, Human Health Evaluation Manual (Part B). Office of Emergency and Remedial Response.
Publication No. 9285.7-01B.

U.S. Environmental Protection Agency. 1991a. Database of Emission Rate Measurement Projects
- Technical Note. Office of Air Quality Planning and Standards. EPA-450/1 -91 003.

U.S. Environmental Protection Agency. 1994. Technical Background Document for Soil
Screening Guidance - Review Draft. Office of Solid Waste and Emergency Response. EPA-
540/R-94/102.



C-42
4 2

U.S. Environmental Protection Agency. 1994a. CHEMDAT8 Data Base of Compound Chemical
and Physical Properties. Office of Air Quality Planning and Standards Technology Transfer
Network, CHIEF Bulletin Board. Research Triangle Park, North Carolina.



C-43
4 3

APPENDIX A

VALIDATION DATA FOR THE JURY INFINITE SOURCE MODEL
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DIELDRIN 5 PPM
(1 of 2)

Chemical
Sample
Point

Initial soil
conc.,

Initial soil
conc.,

Emitting
area

Soil
Depth Soil Type

Soil bulk
density,

Soil
particle
density,

Gravimetric
soil moisture,

Water-
filled soil
porosity, Solubility

Soil
organic
carbon,

Saturation
conc., Co>Csat

Measured
emission

flux

Organic
carbon part.

coeff.,

Co Co ( L ) ρb ρs w Θ S fo c Csat (µg/m2 - Koc

(mg/kg) (g /g ) (cm2 ) (cm) Kg /L Kg /L (wt. fraction) (unitless) (mg/L) (fraction) (mg/kg) (Yes/No) min) (cm3 / g )

Dieldrin 1 5 5.00E-06 27.55 0.5 GilaSlit Loam 0.75 2.65 0.10 0.0750 0.1870 0.0058 12 No 200 10900
Dieldrin 2 5 5.00E-06 27.55 0.5 Gila Slit Loam 0.75 2.65 0.10 0.0750 0.1870 0.0058 12 No 115 10900
Dieldrin 3 5 5.00E-06 27.55 0.5 Gila Slit Loam 0.75 2.65 0.10 0.0750 0.1870 0.0058 12 No 75 10900
Dieldrin 4 5 5.00E-06 27.55 0.5 Gila Slit Loam 0.75 2.65 0.10 0.0750 0.1870 0.0058 12 No 65 10900
Dieldrin 5 5 5.00E-06 27.55 0.5 Gila Slit Loam 0.75 2.65 0.10 0.0750 0.1870 0.0058 12 No 60 10900
Dieldrin 6 5 5.00E-06 27.55 0.5 Gila Slit Loam 0.75 2.65 0.10 0.0750 0.1870 0.0058 12 No 55 10900
Dieldrin 7 5 5.00E-06 27.55 0.5 Gila Slit Loam 0.75 2.65 0.10 0.0750 0.1870 0.0058 12 No 40 10900
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DIELDRIN 5 PPM
(2 of 2)

Chemical
Soil/water part.

coeff.,
Diffusivity in

air,
Diffusivity in

water,

Effective
diffusion

coefficient,
Henry’s law

constant,
Total soil
porosity,

Air-filled soil
porosity,

Measured emission
flux emission flux Time, t t > L 2 /14.4 DE

Infinite source
model emission

flux
KD Dg

a Di
w DE KH φ a Cumulative

(cm3 / g ) (cm2 /s ) (cm2 /s ) (cm2 /s ) (unitless) (unitless) (unitless) (µg/cm2 -day) (hours) (Yes/No) (µg/cm2 -day)

Dieldrin 63.22 0.0125 4.74E-06 1.32E -08 0.00011 0.7170 0.6420 0.2000 24 No 0.0714
Dieldrin 63.22 0.0125 4.74E-06 1.32E -08 0.00011 0.7170 0.6420 0.1150 72 No 0.0412
Dieldrin 63.22 0.0125 4.74E-06 1.32E -08 0.00011 0.7170 0.6420 0.0750 120 No 0.0319
Dieldrin 63.22 0.0125 4.74E-06 1.32E -08 0.00011 0.7170 0.6420 0.0650 144 No 0.0292
Dieldrin 63.22 0.0125 4.74E-06 1.32E -08 0.00011 0.7170 0.6420 0.0600 168 No 0.0270
Dieldrin 63.22 0.0125 4.74E-06 1.32E -08 0.00011 0.7170 0.6420 0.0550 216 No 0.0238
Dieldrin 63.22 0.0125 4.74E-06 1.32E -08 0.00011 0.7170 0.6420 0.0400 288 No 0.0206
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DIELDRIN 10 PPM
(1 of 2)

Chemical
Sample
Point

Initial soil
conc.,

Initial soil
conc.,

Emitting
area

Soil
Depth Soil Type

Soil bulk
density,

Soil
particle
density,

Gravimetric
soil moisture,

Water-
filled soil
porosity, Solubility,

Soil
organic
carbon,

Saturation
conc., Co>Csat

Measured
emission

flux

Organic
carbon
part.

coeff.,
Co Co ( L ) ρb ρs w Θ S fo c Csat (ng/cm 2 Koc

(mg/kg) (g /g ) (cm2 ) (cm) (g/cm3 ) (g/cm3 ) (wt. fraction) (unitless) (mg/L) (fraction) (mg/kg) (Yes/No) -day) (cm3 / g )

Dieldrin 1 10 1.00E -05 27.55 0.5 Gila Silt Loam 0.75 2.65 0.10 0.0750 0 1870 0.0058 12 No 400 10900

Dieldrin 2 10 1.00E -05 27.55 0.5 Gila Silt Loam 0.75 2.65 0.10 0.0750 0.1870 0.0058 12 No 260 10900

Dieldrin 3 10 1.00E -05 27.55 0.5 Gila Silt Loam 0.75 2.65 0.10 0.0750 0.1870 0.0058 12 No 140 10900

Dieldrin 4 10 1.00E -05 27.55 0.5 Gila Silt Loam 0.75 2.65 0.10 0.0750 0.1870 0.0058 12 No 110 10900

Dieldrin 5 10 1.00E -05 27.55 0.5 Gila Silt Loam 0.75 2.65 0.10 0.0750 0.1870 0.0058 12 No 105 10900

Dieldrin 6 10 1.00E -05 27.55 0.5 Gila Silt Loam 0.75 2.65 0.10 0.0750 0 1870 0.0058 12 No 90 10900

Dieldrin 7 10 1.00E -05 27.55 0.5 Gila Silt Loam 0.75 2.65 0.10 0.0750 0.1870 0.0058 12 No 85 10900
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DIELDRIN 10 PPM
(2 of 2)

Chemical
Soil/ water
part. coeff.,

Diffusivity in
air,

Diffusivity in
water,

Effective
diffusion

coefficient,
Henry’s law

constant,
Total soil
porosity,

Air-filled soil
porosity,

Measured
emission flux

Time,
t t > L2/14.4 DE

Infinite source
model emission

flux
KD Dg

a Di
w DE KH φ a Cumulative

(cm3/g) (cm2/s) (cm2/s) (cm2/s) (unitless) (unitless) (unitless) (µg/cm2-day) (hrs) (Yes/No) (µg/cm2-day)

Dieldrin 63.22 0.0125 4.74E-06 1.32E-08 0.00011 0.7170 0.6420 0.4000 24 No 0.1428
Dieldrin 63.22 0.0125  4.74E-06 1.32E-08 0.00011 0.7170 0.6420 0.2600 72 No 0.0825
Dieldrin 63.22 0.0125 4.74E-06 1.32E-08 0.00011 0.7170 0.6420 0.1400 120 No 0.0639
Dieldrin 63.22 0.0125 4.74E-06 1.32E-08 0.00011 0.7170 0.6420 0.1100 144 No 0.0583
Dieldrin 63.22 0.0125 4.74E-06 1.32E-08 0.00011 0.7170 0.6420 0.1050 168 No 0.0540
Dieldrin 63.22 0.0125 4.74E-06 1.32E-08 0.00011 0.7170 0.6420 0.0900 216 No 0.0476
Dieldrin 63.22 0.0125 4.74E-06 1.32E-08 0.00011 0.7170 0.6420 0.0850 288 No 0.0412
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LINDANE 5 PPM
(1 of 2)

Chemical
Sample
Point

Initial soil
conc.

Initial soil
conc.

Emitting
area

Soil
Depth Soil Type

Soil bulk
density,

Soil
particle
density,

Gravimetric
soil moisture,

Water-
filled soil
porosity, Solubility,

Soil organic
carbon,

Saturation
conc., Co>Csat

Measured
emission flux

Organic
carbon
part.

coeff.,
Co Co ( L ) ρb ρs w Θ S fo c Csat Koc

(mg/kg) (g /g ) (cm2 ) (cm) (g/cm3) (g/cm3) (wt. fraction) (unitless) (mg/L) (fraction) (mg/kg) (Yes/No) (ng/cm 2-day) (cm3 / g )

Lindane 1 5 5.00E -06 27.55 0.5 Gila Silt Loam 0.75 2.65 0.10 0.0750 4.2000 0.0058 34 No 500 1380
Lindane 2 5 5.00E -06 27.55 0.5 Gila Silt Loam 0.75 2.65 0.10 0.0750 4.2000 0.0058 34 No 160 1380
Lindane 3 5 5.00E -06 27.55 0.5 Gila Silt Loam 0.75 2.65 0.10 0.0750 4.2000 0.0058 34 No 60 1380
Lindane 4 5 5.00E -06 27.55 0.5 Gila Silt Loam 0.75 2.65 0.10 0.0750 4.2000 0.0058 34 No 40 1380
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LINDANE 5 PPM
(2 of 2)

Chemical
Soil/water

part. coeff.,
Diffusivity in

air,
Diffusivity in

water,

Effective
diffusion

coefficient,
Henry’s law

constant,
Total soil
porosity,

Air-filled soil
porosity,

Measured
emission flux

Time,
t t > L 2 /14.4 DE

Infinite source
model emission

flux

Finite source
model

emmision flux
Infinite source

model error
KD Dg

a Di
w DE KH φ a Cumulative

(cm3 / g ) (cm2 /s ) (cm2 /s ) (cm2 /s ) (unitless) (unitless) (unitless) (µg/cm2- day) (hours) (Yes/No) (µg/cm2- day) (µg/cm2- day) (percent)

Lindane 8.00 0.0176 5.57E-06 1.80E-07 0.00014 0.7170 0.6420 0.5000 24 No 0.2641 0.2641 0.0000

Lindane 8.00 0.0176 5.57E-06 1.80E-07 0.00014 0.7170 0.6420 0.1600 72 Yes 0.1525 0.1510 0.9604

Lindane 8.00 0.0176 5.57E-06 1.80E-07 0.00014 0.7170 0.6420 0.0600 120 Yes 0.1181 0.1086 8.7891

Lindane 8.00 0.0176 5.57E-06 1.80E-07 0.00014 0.7170 0.6420 0.0400 168 Yes 0.0998 0.0797 25.2965
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LINDANE 10 PPM
(1 OF 2)

Chemical
Sample
Point

Initial soil
conc.,

Initial soil
conc.,

Emitting
area Soil Depth Soil Type

Soil bulk
density,

Soil
particle
density,

Gravimetric
soil moisture,

Water-
filled soil
porosity, Solubility,

Soil
organic
carbon,

Saturation
conc., Co>Csat

Measured
emission

flux

Organic
carbon
part.

coeff.,
Co Co ( L ) ρb ρs w Θ S fo c Csat (ng/cm 2 Koc

(mg/kg) (g /g ) (cm2 ) (cm) (g/cm3 ) (g/cm3 ) (wt. fraction) (unitless) (mg/L) (fraction) (mg/kg) (Yes/No) -day) (cm3 / g )

Lindane 1 10 1.00E-05 27.55 0.5 Gila Silt Loam 0.75 2.65 0.10 0.0750 4.2000 0.0058 34 No 1160 1380
Lindane 2 10 1.00E-05 27.55 0.5 Gila Silt Loarn 0.75 2.65 0.10 0.0750 4.2000 0.0058 34 No 320 1380
Lindane 3 10 1.00E-05 27.55 0.5 Gila Silt Loam 0.75 2.65 0.10 0.0750 4.2000 0.0058 34 No 140 1380
Lindane 4 10 1.00E-05 27.55 0.5 Gila Silt Loarn 0.75 2.65 0.10 0.0750 4.2000 0.0058 34 No 90 1380
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LINDANE 10 PPM
(2 of 2)

Chemical
Soil/water

part. coeff.,
Diffusivity in

air,
Diffusivity in

water,

Effective
diffusion

coefficient,
Henry’s law

constant,
Total  soil
porosity,

Air-filled soil
porosity,

Measured
emission flux Time, t t > L 2 /14.4 DE

Infinite
source model
emission flux

Finite source
model

emmision

Infinite
source model

error
KD Dg

a Di
w DE KH φ a (µg/cm2 Cumulative (µg/cm2 (µg/cm2

(cm3 / g ) (cm2 /s ) (cm2 /s ) (cm2 /s ) (unitless) (unitless) (unitless) -day) (hours) (Yes/No) -day) -day) (percent)

Lindane 8.00 0.0176 5.57E-.06 1.80E-07 0.00014 0.7170 0.6420 1.1600 24 No 0.5282 0.5282 0.0000
Lindane 8.00 0.0176 5.57E-.06 1.80E-07 0.00014 0.7170 0.6420 0.3200 72 Yes 0.3049 0.3020 0.9604
Lindane 8.00 0.0176 5.57E-.06 1.80E-07 0.00014 0.7170 0.6420 0.1400 120 Yes 0.2362 0.2171 8.7891
Lindane 8.00 0.0176 5.57E-.06 1.80E-07 0.00014 0.7170 0.6420 0.0900 168 Yes  0.1996 0.1593 25.296
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BENZENE 110 PPMW
(1 of 2)

Chemical
Sample
Point

Initial soil
conc.,

Initial soil
conc.,

Flux
chamber
surface

area Soil Depth Soil Type
Soil bulk
density,

Soil
particle
density,

Gravimetric
soil moisture,

Water-
filled soil
porosity, Solubility,

Soil organic
carbon,

Saturation
conc., Co>Csat

Measured
emission

flux

Organic
carbon
part.

coeff.,
Co Co ( L ) ρb ρs w Θ S fo c Csat (µg/cm2 Koc

(mg/kg) (g /g ) (cm2 ) (cm) (Kg /L ) (Kg /L ) (wt. fraction) (unitless) (mg/L) (fraction) (mg/kg) (Yes/No) -day) (cm3 / g )

Benzene 3 110 1.10E-04 1300 91 Loamy  Sand 1.5 2.65 0.10 0.1500 1780 0.006 862 No 2760 57

Benzene 4 110 1.10E-04 1300 91 Loamy  Sand 1.5 2.65 0.10 0.1500 1780 0.006 862 No 9000 57

Benzene 5 110 1.10E-04 1300 91 Loamy  Sand 1.5 2.65 0.10 0.1500 1780 0.006 862 No 910 57

Benzene 6 110 1.10E-04 1300 91 Loamy  Sand 1.5 2.65 0.10 0.1500 1780 0.006 862 No 400 57

Benzene 7 110 1.10E-04 1300 91 Loamy  Sand 1.5 2.65 0.10 0.1500 1780 0.006 862 No 290 57

Benzene 8 110 1.10E-04 1300 91 Loamy  Sand 1.5 2.65 0.10 0.1500 1780 0.006 862 No 0 57
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BENZENE 110 PPMW
 (2 of 2)

Chemical

Soil/water
part.

coeff.,
Diffusivity

in air,
Diffusivity
in water,

Effective
diffusion

coefficient, H
Henry’s law
constant,

Total  soil
porosity,

Air-filled soil
porosity,

Measured
emission flux

Time,
t t > L 2 /14.4 DE

Infinite
source model
emission flux

Finite source
model

emmision
flux

Infinite
source model

error
KD Dg

a Di
w DE KH φ a (µg/cm2 Cumulative (µg/cm2 (µg/cm2

(cm3 / g ) (cm2 /s ) (cm2 /s ) (cm2 /s ) (atm-m3 /mol) (unitless) (unitless) (unitless) -day) (hours) (Yes/No) -day) -day) (percent)

Benzene 0.34 0.0870 9.80E-06 2.14E-03 0.00543 0.22263 0.4340 0.2840 397 26.40 No 1207 1207 0.0000

Benzene 0.34 0.0870 9.80E-06 2.14E-03 0.00543 0.22263 0.4340 0.2840 1296 76.25 Yes 710 710 0.0002

Benzene 0.34 0.0870 9.80E-06 2.14E-03 0.00543 0.22263 0.4340 0.2840 131 119.73 Yes 567 567 0.0253

Benzene 0.34 0.0870 9.80E-06 2.14E-03 0.00543 0.22263 0.4340 0.2840 58 506.83 Yes 275 209 31.5053

Benzene 0.34 0.0870 9.80E-06 2.14E-03 0.00543 0.22263 0.4340 0.2840 42 698.55 Yes 235 135 73.9743

Benzene 0.34 0.0870 9.80E-06 2.14E-03 0.00543 0.22263 0.4340 0.2840 0 863.17 Yes 211 92 128.3941



C-54
5 4

TOLUENE 880 PPMW
(1 OF 2)

Chemical
Sample
Point

Initial soil
conc.

Initial soil
conc.

Flux
chamber
surface

area
Soil

Depth Soil Type
Soil bulk
density,

Soil
particle
density,

Gravimetric
soil moisture,

Water-
filled soil
porosity, Solubility

Soil
organic
carbon,

Saturation
conc., Co>Csat

Measured
emission

flux

Organic
carbon part.

coeff.,
Co Co ( L ) ρb ρs w Θ S fo c Csat (µg/m2 Koc

(mg/kg) (g /g ) (cm2 ) (cm) (kg/L) (kg/L) (wt. fraction) (unitless) (mg/L) (fraction) (mg/kg) (Yes/No) -min) (cm3 / g )

Toluene 3 880 8.80E-04 1300 91 Loamy  Sand 1.5 2.65 0.10 0.1500 558 0.006 522 Yes 14800 131
Toluene 4 880 8.80E-04 1300 91 Loamy  Sand 1.5 2.65 0.10 0.1500 558 0.006 522 Yes 17300 131
Toluene 5 880 8.80E-04 1300 91 Loamy  Sand 1.5 2.65 0.10 0.1500 558 0.006 522 Yes 4910 131
Toluene 6 880 8.80E-04 1300 91 Loamy  Sand 1.5 2.65 0.10 0.1500 558 0.006 522 Yes 1340 131
Toluene 7 880 8.80E-04 1300 91 Loamy  Sand 1.5 2.65 0.10 0.1500 558 0.006 522 Yes 830 131
Toluene 8 880 8.80E-04 1300 91 Loamy  Sand 1.5 2.65 0.10 0.1500 558 0.006 522 Yes 340 131
Toluene 9 880 8.80E-04 1300 91 Loamy  Sand 1.5 2.65 0.10 0.1500 558 0.006 522 Yes 260 131
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TOLUENE 880 PPMW
(2 OF 2)

Chemical
Soil/water

part. coeff.,
Diffusivity

in air,
Diffusivity
in water,

Effective
diffusion

coefficient, H

Henry’s
law

constant,
Total  soil
porosity,

Air-fi l led
soil

porosity,

Measured
emission

flux Time, t t > L 2 /14.4 DE

Infinite source
model emission

flux

Finite source
model

emmision flux
Infinite source

model error
KD Dg

a Di
w DE (atm- KH φ a (µg/cm2- Cumulative

(cm3 / g ) (cm2 /s ) (cm2 /s ) (cm2 /s ) m3/mol) (unitless) (unitless) (unitless) day) (hours) (Yes/No) (µg/cm2- day) (µg/cm2- day) (percent)

Toluene 0.79 0.0870 8.60E-06 1.30E-03 0.00637 0.26117 0.4340 0.2840 2131 26.40 No 7524 7524 0.0000

Toluene 0.79 0.0870 8.60E-06 1.30E-03 0.00637 0.26117 0.4340 0.2840 2491 76.25 No 4427 4427 0.0000

Toluene 0.79 0.0870 8.60E-06 1.30E-03 0.00637 0.26117 0.4340 0.2840 707 119.73 No 3533 3533 0.0001

Toluene 0.79 0.0870 8.60E-06 1.30E-03 0 00637 0.26117 0.4340 0.2840 193 506.83 Yes 1717 1613 6.4806

Toluene 0.79 0.0870 8.60E-06 1.30E-03 0.00637 0.26117 0.4340 0.2840 120 698.55 Yes 1463 1231 18.8541

Toluene 0.79 0.0870 8.60E-06 1.30E-03 0.00637 0.26117 0.4340 0.2840 49 863. 17 Yes 1316 978 34.5481

Toluene 0.79 0.0870 8.60E-06 1.30E-03 0.00637 0.26117 0.4340 0.2840 37 1007.17 Yes 1218 800 52.2568
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ETHYLBENZENE 310 PPMW
(1 of 2)

Chemical
Sample
Point

Initial soil
conc.

Initial soil
conc.

Flux
chamber
surface Soil Depth Soil Type

Soil bulk
density,

Soil
particle
density,

Gravimetric
soil moisture,

Water-
filled soil
porosity, Solubility

Soil
organic
carbon,

Satura-
tion conc., Co>Csat

Measured
emission

flux

Organic
carbon
part.

coeff.,
Co Co area ( L ) ρb ρs w Θ S fo c Csat (µg/cm2 Koc

(mg/kg) (g /g ) (cm2 ) (cm) (g/cm3) (g/cm3) (wt. fraction) (unitless) (mg/L) (fraction) (mg/kg) (Yes/No) -min) (cm3 / g )

Ethylbenzene 3 310 3.1 0E-04 1300 91 Loamy Sand 1.5 2.65 0.10 0.1500 173 0.006 257 Yes 2640 221
Ethylbenzene 4 310 3.1 0E-04 1300 91 Loamy Sand 1.5 2.65 0.10 0.1500 173 0.006 257 Yes 1700 221
Ethylbenzene 5 310 3.1 0E-04 1300 91 Loamy Sand 1.5 2.65 0.10 0.1500 173 0.006 257 Yes 1080 221
Ethylbenzene 6 310 3.1 0E-04 1300 91 Loamy Sand 1.5 2.65 0.10 0.1500 173 0.006 257 Yes 250 221
Ethylbenzene 7 310 3.1 0E-04 1300 91 Loamy Sand 1.5 2.65 0.10 0.1500 173 0.006 257 Yes 180 221
Ethyibenzene 8 310 3.1 0E-04 1300 91 Loamy Sand 1.5 2.65 0.10 0.1500 173 0.006 257 Yes 0 221
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ETHYLBENZENE 310 PPMW
(2 of 2)

Chemical
Soil/ water
part. coeff.,

Diffusivity
in air,

Diffusivity
in water,

Effective
diffusion

coefficient,

Henry’s
law

constant,
Total  soil
porosity,

Air-fi l led
soil

porosity,
Measured

emission flux
Time,

t t > L 2 /14.4 DE

Infinite source
model emission

flux

Finite source
model

emmision flux
Infinite source

model error
KD Dg

a Di
w DE KH φ a (µg/cm2- Cumulative (µg/cm2- (µg/cm2-

(cm3 / g ) (cm2 /s ) (cm2 /s ) (cm2 /s ) (unitless) (unitless) (unitless) day) (hours) (Yes/No) day) day) (percent)

Ethylbenzene 1.33 0.0750 7.80E-06 8.64E-04 0.32021 0.4340 0.2840 380 26.40 No 2162 2162 0.0000

Ethylbenzene 1.33 0.0750 7.80E-06 8.64E-04 0.32021 0.4340 0.2840 245 76.25 No 1272 1272 0.0000

Ethylbenzene 1.33 0.0750 7.80E-06 8.64E-04 0.32021 0.4340 0.2840 156 119.73 No 1015 1015 0.0000

Ethylbenzene 1.33 0.0750 7.80E-06 8.64E-04 0.32021 0.4340 0.2840 36 506.83 Yes 493 488 1.0596

Ethylbenzene 1.33 0.0750 7.80E-06 8.64E-04 0.32021 0.4340 0.2840 26 698.55 Yes 420 402 4.6357

Ethyibenzene 1.33 0.0750 7.80E-06 8.64E-04 0.32021 0.4340 0.2840 0 863.17 Yes 373 343 10.0850
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APPENDIX B

VALIDATION DATA FOR THE JURY REDUCED SOLUTION FINITE
SOURCE MODEL
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TRIALLATE 10 PPM
(1 OF 2)

Chemical
Sample
Point

Initial
soil conc.

Initial soil
conc. Emitting

Soil
Depth Soil Type

Soil bulk
density,

Soil
particle
density,

Gravi-
metric soil
moisture,

w

Water-
filled soil
porosity, Solubility

Soil
organic
carbon,

Saturation
conc., Co>Csat

Measured
emission

flux

Organic
carbon
part.

coeff.,
Co Co area ( L ) ρb ρs (wt. Θ S fo c Csat (µg/cm2 Koc

(mg/kg) (g /g ) (cm2 ) (cm) (Kg /L ) (Kg /L ) fraction) (unitless) (mg/L) (fraction) (mg/kg) (Yes/No) -day) (cm3 / g )

Triallate 1 10 1.00E-05 30 10 San Joaquin Sandy Loam 1.34 2.65 0.21 0.2787 4.00 0.0072 105 No 1.700 3600
Triallate 2 10 1.00E-05 30 10 San Joaquin Sandy Loam 1.34 2.65 0.21 0.2787 4.00 0.0072 105 No 0.975 3600
Triallate 3 10 1.00E-05 30 10 San Joaquin Sandy Loam 1.34 2.65 0.21 0.2787 4.00 0.0072 105 No 0.750 3600
Triallate 4 10 1.00E-05 30 10 San Joaquin Sandy Loam 1.34 2.65 0.21 0.2787 4.00 0.0072 105 No 0.490 3600
Triallate 5 10 1.00E-05 30 10 San Joaquin Sandy Loam 1.34 2.65 0.21 0.2787 4.00 0.0072 105 No 0.330 3600
Triallate 6 10 1.00E-05 30 10 San Joaquin Sandy Loam 1.34 2.65 0.21 0.2787 4.00 0.0072 105 No 0.280 3600
Triallate 7 10 1.00E-05 30 10 San Joaquin Sandy Loam 1.34 2.65 0.21 0.2787 4.00 0.0072 105 No 0.210 3600
Triallate 8 10 1.00E-05 30 10 San Joaquin Sandy Loam 1.34 2.65 0.21 0.2787 4.00 0.0072 105 No 0.180 3600
Triallate 9 10 1.00E-05 30 10 San Joaquin Sandy Loam 1.34 2.65 0.21 0.2787 4.00 0.0072 105 No 0.155 3600
Triallate 10 10 1.00E-05 30 10 San Joaquin Sandy Loam 1.34 2.65 0.21 0.2787 4.00 0.0072 105 No 0.145 3600
Triallate 11 10 1.00E-05 30 10 San Joaquin Sandy Loam 1.34 2.65 0.21 0.2787 4.00 0.0072 105 No 0.135 3600
Triallate 12 10 1.00E-05 30 10 San Joaquin Sandy Loam 1.34 2.65 0.21 0.2787 4.00 0.0072 105 No 0.125 3600
Triallate 13 10 1.00E-05 30 10 San Joaquin Sandy Loam 1.34 2.65 0.21 0.2787 4.00 0.0072 105 No 0.123 3600
Triallate 14 10 1.00E-05 30 10 San Joaquin Sandy Loam 1.34 2.65 0.21 0.2787 4.00 0.0072 105 No 0.115 3600
Triallate 15 10 1.00E-05 30 10 San Joaquin Sandy Loam 1.34 2.65 0.21 0.2787 4.00 0.0072 105 No 0.107 3600
Triallate 16 10 1.00E-05 30 10 San Joaquin Sandy Loam 1.34 2.65 0.21 0.2787 4.00 0.0072 105 No 0.105 3600
Triallate 17 10 1.00E-05 30 10 San Joaquin Sandy Loam 1.34 2.65 0.21 0.2787 4.00 0.0072 105 No 0.103 3600
Triallate 18 10 1.00E-05 30 10 San Joaquin Sandy Loam 1.34 2.65 0.21 0.2787 4.00 0.0072 105 No 0.102 3600
Triallate 19 10 1.00E-05 30 10 San Joaquin Sandy Loam 1.34 2.65 0.21 0.2787 4.00 0.0072 105 No 0.095 3600
Triallate 20 10 1.00E-05 30 10 San Joaquin Sandy Loam 1.34 2.65 0.21 0.2787 4.00 0.0072 105 No 0.094 3600
Triallate 21 10 1.00E-05 30 10 San Joaquin Sandy Loam 1.34 2.65 0.21 0.2787 4.00 0.0072 105 No 0.093 3600
Triallate 22 10 1.00E-05 30 10 San Joaquin Sandy Loam 1.34 2.65 0.21 0.2787 4.00 0.0072 105 No 0.094 3600
Triallate 23 10 1.00E-05 30 10 San Joaquin Sandy Loam 1.34 2.65 0.21 0.2787 4.00 0.0072 105 No 0.085 3600
Triallate 24 10 1.00E-05 30 10 San Joaquin Sandy Loam 1.34 2.65 0.21 0.2787 4.00 0.0072 105 No 0.083 3600
Triallate 25 10 1.00E-05 30 10 San Joaquin Sandy Loam 1.34 2.65 0.21 0.2787 4.00 0.0072 105 No 0.082 3600
Triallate 26 1 0 1.00E-05 30 1 0 San Joaquin Sandy Loam 1.34 2.65 0.21 0.2787 4.00 0.0072 1 05 No 0.083 3600
Triallate 27 10 1.00E-05 30 10 San Joaquin Sandy Loam 1.34 2.65 0.21 0.2787 4.00 0.00.72 105 No 0.080 3600
Triallate 28 10 1.00E-05 30 10 San Joaquin Sandy Loam 1.34 2.65 0.21 0.2787 4.00 0.00.72 105 No 0.080 3600
Trlallate 29 10 1.00E-05 30 10 San Joaquin Sandy Loam 1.34 2.65 0.21 0.2787 4.00 0.00.72 105 No 0.072 3600
Triallate 30 10 1.00E-05 30 10 San Joaquin Sandy Loam 1.34 2.65 0.21 0.2787 4.00 0.0072 105 No 0 071 3600
Triallate 31 10 1.00E-05 30 10 San Joaquin Sandy Loam 1.34 2.65 0.21 0.2787 4.00 0.0072 105 No 0 070 3600
Triallate 32 10 1.00E-05 30 10 San Joaquin Sandy Loam 1.34 2.65 0.21 0.2787 4.00 0.0072 105 No 0.070 3600
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TRIALLATE 10 PPM
(2 OF 2)

Chemical
Soil/ water
part. coeff.,

Diffusivity in
air,

Diffusivity in
water,

Effective
diffusion

coefficient,
Henry’s  law

constant,
Total soil
porosity,

Air-filled soil
porosity,

Measured
emission flux Time, t

Jury finite
source  model
emission flux

KD Dg
a Di

w DE KH φ Cumulative
(cm3 / g ) (cm2 /s ) (cm2 /s ) (cm2 /s ) (unitless) (unitless) (unitless) (µg/cm2- day) (hours) (µg/cm2- day)

Triallate 25.92 0.0450 5.00E-06  4.14E-08 0.00104 0.4943 0.2156 1.700 3 1.278
Triallate 25.92 0.0450 5.00E-06  4.14E-08 0.00104 0.4943 0.2156 0.975 6 0.904
Triallate 25.92 0.0450 5.00E-06  4.14E-08 0.00104 0.4943 0.2156 0.750 12 0.639
Triallate 25.92 0.0450 5.00E-06  4.14E-08 0.00104 0.4943 0.2156 0.490 24 0.452
Triallate 25.92 0.0450 5.00E-06  4.14E-08 0.00104 0.4943 0.2156 0.330 48 0.320
Triallate 25.92 0.0450 5.00E-06  4.14E-08 0.00104 0.4943 0.2156 0.280 72 0.261
Triallate 25.92 0.0450 5.00E-06  4.14E-08 0.00104 0.4943 0.2156 0.210 96 0.226
Triallate 25.92 0.0450 5.00E-06  4.14E-08 0.00104 0.4943 0.2156 0.180 120 0.202
Triallate 25.92 0.0450 5.00E-06  4.14E-08 0.00104 0.4943 0.2156 0.155 144 0.184
Triallate 25.92 0.0450 5.00E-06  4.14E-08 0.00104 0.4943 0.2156 0.145 168 0.171
Triallate 25.92 0.0450 5.00E-06  4.14E-08 0.00104 0.4943 0.2156 0.135 192 0.160
Triallate 25.92 0.0450 5.00E-06  4.14E-08 0.00104 0.4943 0.2156 0.125 216 0.151
Triallate 25.92 0.0450 5.00E-06  4.14E-08 0.00104 0.4943 0.2156 0.123 240 0.143
Triallate 25.92 0.0450 5.00E-06  4.14E-08 0.00104 0.4943 0.2156 0.115 264 0.136
Triallate 25.92 0.0450 5.00E-06  4.14E-08 0.00104 0.4943 0.2156 0.107 288 0.130
Triallate 25.92 0.0450 5.00E-06  4.14E-08 0.00104 0.4943 0.2156 0.105 312 0.125
Triallate 25.92 0.0450 5.00E-06  4.14E-08 0.00104 0.4943 0.2156 0.103 336 0.121
Triallate 25.92 0.0450 5.00E-06  4.14E-08 0.00104 0.4943 0.2156 0.102 360 0.117
Triallate 25.92 0.0450 5.00E-06  4.14E-08 0.00104 0.4943 0.2156 0.095 384 0.113
Triallate 25.92 0.0450 5.00E-06  4.14E-08 0.00104 0.4943 0.2156 0.094 408 0.110
Triallate 25.92 0.0450 5.00E-06  4.14E-08 0.00104 0.4943 0.2156 0.093 432 0.107
Triallate 25.92 0.0450 5.00E-06  4.14E-08 0.00104 0.4943 0.2156 0.094 456 0.104
Triallate 25.92 0.0450 5.00E-06  4.14E-08 0.00104 0.4943 0.2156 0.085 480 0.101
Triallate 25.92 0.0450 5.00E-06  4.14E-08 0.00104 0.4943 0.2156 0.083 504 0.099
Triallate 25.92 0.0450 5.00E-06  4.14E-08 0.00104 0.4943 0.2156 0.082 528 0.096
Triallate 25.92 0.0450 5.00E-06  4.14E-08 0.00104 0.4943 0.2156 0.083 552 0.094
Triallate 25.92 0.0450 5.00E-06  4.14E-08 0.00104 0.4943 0.2156 0.080 576 0.092
Triallate 25.92 0.0450 5.00E-06  4.14E-08 0.00104 0.4943 0.2156 0.080 600 0.090
Triailate 25.92 0.0450 5.00E-06  4.14E-08 0.00104 0.4943 0.2156 0.072 624 0.085
Trialiate 25.92 0.0450 5.00E-06  4.14E-08 0.00104 0.4943 0.2156 0.071 648 0.087
Triallate 25.92 0.0450 5.00E-06  4.14E-08 0.00104 0.4943 0.2156 0.070 672 0.085
Triallate 25.92 0.0450 5.00E-06  4.14E-08 0.00104 0.4943 0.2156 0 070 696 0.084
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ENVIRONMENTAL QUALITY MANAGEMENT, INC.

MEMORANDUM

TO: Ms. Janine Dinan DATE: July 11, 1994

SUBJECT: Revisions to VF and PEF Equations FROM: Craig Mann

FILE: 5099-3 cc:

Subsequent to the evaluation of the dispersion equations in the RAGS - Part B performed
by Environmental Quality Management, Inc. (EQ,1993), questions have arisen as to the accuracy
of the modeling protocol used to derive the dispersion coefficient (Q/C) used in the volatilization
factor (VF) and the particulate emission factor (PEF) presently employed to calculate the air
pathway Soil Screening Levels (SSLs).

EQ, 1993 used the Industrial Source Complex model (ISC2-ST) to derive a normalized
concentration (kg/m3 per g/m2-s) for a series of square and rectangular area sources of differing
size. This modeling protocol employed a source subdivision scheme similar to that recommended
in the ISC2-ST Model User's Manual (EPA, 1992) whereby the source was subdivided into
smaller sources closest to the center of the area. The center of the area was found to represent the
point of maximum annual average concentration for all source shapes analyzed. Consecutive model
runs were performed whereby source subdivision was increased between runs. Final source
subdivision was reached when the model results converged within a factor of three percent or less.

From these data, a simple linear regression was used to evaluate the nature of the
relationship between the normalized concentration and the size of the area. Preliminary plots of the
data indicated that the relationship was exponential. Therefore, the relationship was linearized by
taking the natural logarithms (ln) of each variable. The resulting linear regression for a square area
of 0.5 acres resulted in a normalized concentration (C/Q) of 0.0098 kg/m3 per g/m2-s; the inverse
of the normalized concentration resulted in a dispersion coefficient (Q/C) of 101.8 g/m2-s per
kg/m3.

On May 5, 1994 a teleconference was held between representatives of the Toxics
Integration Branch of the Office of Emergency and Remedial Response (OERR) and the Source
Receptor Analysis Branch of the Office of Air Quality Planning Standards (OAQPS) to discuss the
relative merits of the available area source algorithms as applied to nearfield and on-site receptors
exposed to ground-level nonbuoyant emissions. The conclusions drawn from this teleconference
were that a new algorithm recently developed by OAQPS would yield more accurate results for the
exposure scenario in question.

The new algorithm is incorporated into the ISC2 model platform in both short-term mode
(AREA-ST) and long-term mode (AREA-LT). Both models employ a double numerical integration
over the area source in the upwind and crosswind directions as follows:
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where QA = Area source emission rate (g/m2-s)

K = Units scaling coefficient
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V = Vertical term

D = Decay term.

The integral in the lateral (i.e., crosswind or y) direction is solved analytically as:
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where erfc is the complementary error function.

The integral in the longitudinal (i.e., upwind or x) direction is solved by using a weighted
average of successive estimates of the integral using a trapezoidal approximation. The model uses
three separate criteria to determine convergence of the upwind integral. The result of these
numerical methods is an estimate of the full integral that is essentially equivalent to, but much more
efficient than, the method of estimating the integral as a series of line sources, such as the method
used by the Point, Area, Line (PAL 2.0) model. Wind tunnel tests have also shown that the new
algorithm performs well with on-site and near-field receptors.

Because the new algorithm provides better concentration estimates and does not require
source subdivision, a revised dispersion analysis was performed for both volatile and particulate
matter contaminants using the new algorithm.

The first part of the analysis involved a determination of the relationship between
concentration and source size. In addition, this part of the analysis included a determination of the
point of maximum annual average concentration for a square area source. This assessment
employed the AREA-ST model as acquired from the OAQPS Technology Transfer Network,
Support Center for Regulatory Air Models (SCRAM) Bulletin Board.

Meteorological data used for this analysis were 1989 hourly data for the Los Angeles
National Weather Service (NWS) surface station, upper air data were from the Oakland NWS
station for the same year. Rural dispersion coefficients were employed and all regulatory default
options used. Modeling assumed flat terrain with no flagpole receptors; source rotation angle was
set equal to zero.

Five source sizes were included in the assessment: 0.5, 5, 30, 200, and 600 acres. A
coarse Cartesian receptor grid was employed within and extending beyond the source perimeter; a
discrete receptor was also placed at the center of each source (x,y = 0,0). Emissions from each
source were set equal to 1.0 g/m2-s; concentrations were calculated in units of kg/m3.

Figure 1 shows the relationship between source size (acres) and annual average
concentration (kg/m3) for the five source sizes modeled. In each case, the point of maximum
concentration was located at the center of the source. As an example, Attachment A is the model
run sheets for the 0.5 acre source. As can be seen from Figure 1, the relationship between
concentration and source size is exponential. Results also show that the maximum concentration
representing the 600 acre source is 2.9 times higher than that of the 0.5 acre source.

Having established that when using the AREA-ST model the point of maximum
concentration for a square area source is the center receptor, the second part of the analysis was to
determine which of the 29 meteorological sites from EQ, 1993 best represents the average
exposure and the high end exposure to volatile and particulate matter emissions. It was determined
that the average exposure case should be represented by the 50th percentile site concentration,
while the high end exposure is best represented by the 90th percentile site concentration.
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Figure 1
Normalized Annual Average Concentration Versus Source Size
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Each of the 29 sites from EQ, 1993 were subsequently modeled at an emission rate of 1.0
g/m2-s with a single discrete receptor at the center of the square area source. Source sizes modeled
were 0.5 acres and 30 acres. Hourly meteorological data for each site were from EQ, 1993. From
the set of SS normalized annual average concentrations, the 50th percentile site was determined to
be Salt Lake City, Utah; Los Angeles, California (89th percentile site) was determined to be the
closest approximation of the 90th percentile site. Table 1 shows the resulting dispersion
coefficients for the two source sizes and the percentile ranking of each site.

In order to determine the average and high end sites for particulate matter exposures
resulting from wind erosion, a normalized concentration could not be used because meteorological
conditions other than simple dispersion (i.e., wind velocity and frequency) influence emissions
and therefore actual concentrations. For this reason, actual concentrations were calculated for each
site using the existing PEF equation as follows:

C =  (C/Q) 
0.036 (1- V) x (U /U )  x F(x)

3600 s/h
m t-7

3







 (3)

where C = Annual average PM10 concentration, kg/m3

(C/Q) = Normalized annual average concentration (kg/m3 per g/m2 -s)

V = Fraction of continuous vegetative cover

Um = Mean annual windspeed, m/s

Ut-7 = Equivalent threshold value of windspeed at 7 m, m/s

F(x) = Windspeed distribution function from Cowherd, 1985.

The value of (C/Q) for each site was the normalized concentration previously estimated for
volatile emissions (i.e., the inverse of each dispersion coefficient in Table 1). The value of V was
set equal to 0.5. The mean annual windspeed (Um) for each site was taken from Weather of U.S.
Cities, Second Edition, Volume 2 by J. A. Ruffner and F. E. Bair, Gale Research Co., Detroit,
Michigan. The value of F(x) was estimated for each site from Figure 4-3 or calculated from
Appendix B of Cowherd 1985, as appropriate.

The value of Ut-7 was calculated as follows:

Ut−





7 =  

U

0.4
 ln 

700

z
t

0

(4)

where Ut-7 = Equivalent threshold value of windspeed at 7 m, m/s

Zo = Surface roughness height, cm (zo = 0.5 cm for open terrain)

Ut = Threshold friction velocity, m/s (Ut = 0.625 m/s).

Table 2 gives the results of this analysis and shows the relative PM10 concentrations for
each site by source size and the percentile rankings. As can be seen from Table 2, the 50th
percentile site was Salt Lake City, Utah, while the 89th percentile site was Minneapolis,
Minnesota.
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TABLE 1.
VOLATILE DISPERSION SITE RANKINGS

City

NWS
Surface
Station
Number

0.5 Acre
(Q /C )

(g/m2-s per
kg/m3)

30 Acre
(Q /C )

(g/m2-s per
kg/m3)

S i te
Ranking

Percenti le
( % )

Huntington 13860 52.77 27.08 100
Fresno 93193 62.00 31.85 96
Phoenix 23183 64.06 32.63 93
Los Angeles 2 4 1 7 4 6 8 . 8 2 3 5 . 1 0 8 9
Winnemucca 24128 69.25 35.49 86
Boise 24131 69.40 35.69 82
Hartford 14740 71.33 36.64 79
Little Rock 13963 73.37 37.68 75
Portland 14764 74.24 37.86 71
Salem 24232 73.42 37.88 68
Charleston 13880 74.91 38.42 64
Denver 23062 75.59 38.80 61
Atlanta 13874 77.16 39.68 57
Raleigh-Durham 13722 77.46 39.87 54
Salt Lake City 2 4 1 2 7 7 8 . 0 6 4 0 . 1 4 5 0
Houston 12960 79.24 40.70 46
Lincoln 14939 81.63 41.56 43
Harrisburg 14751 81.90 42.34 39
Bismarck 24011 83.40 42.72 36
Seattle 24233 82.71 42.81 32
Cleveland 14820 83.19 43.03 29
Albuquerque 23050 84.18 43.31 25
Miami 12839 85.40 43.57 21
San Francisco 23234 89.53 46.06 18
Philadelphia 13739 90.09 46.38 14
Minneapolis 14922 90.74 46.84 11
Las Vegas 23169 95.51 49.48 7
Chicago 94846 97.75 50.45 4
Casper 24089 100.00 51.68 0
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TABLE 2. PEF.CALCULATIONS AND SITE RANKINGS

NWS
surface
station

Mean
annual
wind-
speed

Mean
annual
wind-
speed

Roughness
height, Zo t

Threshold
friction

velocity at
surface

Threshold
friction

velocity at
7 m

F(x), F(x), Vegetative
cover

PM10
emission

flux

0.5 Acre
(Q/C)

(g/m2-s
per

0.5 Acre
annual

average
conc.

30 Acre
(Q/C)

(g/m2-s
per

30 Acre
annual

average
conc.

Site
ranking

percentile

City number (mph) (m/s) (cm) (m/s) (m/s) x x <= 2 x > 2 (fraction) (g/m2-s) kg/m3) (ug/m3) kg/ m3) (ug/ m3) (%)

Casper  24089 12.9 5.77 0.5 0.625 11.32 1.74 0.57 NA 0.50 3.77E-07 100.00 3.77 51.68 7.29 100
Cleveland 14820 10.8 4.83 0.5 0.625 11.32 2.08 NA 2.32E-01 0.50 9.01E-08 83.19 1.08 43.03 2.09 96
Lincoln 14939 10.4 4.65 0.5. 0.625 11.32 2.16 NA 1.82E-01 0.50 6.30E-08 81.63 077 41.56 1.52 93
Minneapolis 14922 10.5 4.69 0.5 0.625 11.32 2.14 NA 1.94E-01 0.50 6.92E-08 90.74 0.76 46.84 1.48 89
Bismarck 24011 10.3 4.60 0.5 0.625 11.3Z 2.18 NA 1.70E-01 0.50 5.73E-08 83.40 0.69 42.72 1.34 86
Chicago 94846 10.4 4.65 0.5 0.625 11.32 2.16 NA 1.82E-01 0.50 6.30E-08 97.75 0.64 50.45 1.25 82
Philadelphia 13739 9.6 4.29 0.5 0.625 11.32 2.34 NA 9.93E-02 0.50 2.71E-08 90.09 0.30 46.38 0.58 79
Miami 12835 9.2 4.11 0.5 0.625 11.32 2.44 NA 6.82E-02 0.50 1.64E-08 85.40 0.19 43.57 0.38 75
Altanta 13874 9.1 4.07 0.5 0.625 11.32 2.47 NA 6.16E-02 0.50 1.43E-08 77.16 0.19 39.68 0.36 71
Seattle 24233 9.1 4.07 0.5 0.625 11.32 2.47 NA 6.16E-02 0.50 1.43E-08 82.71 0.17 42.81 0.33 68
Boise 24131 8.9 3.98 0.5 0.625 11.32 2.52 NA 4.95E-02 0.50 1.07E-08 69.40 0.15 35.69 0.30 64
Las Vegas 23165 9.1 4.07 0.5 0.625 11.32 2.47 NA 6.16E-02 0.50 1.43E-08 95.51 0.15 49.48 0.29 61
Albuquerque 23050 9.0 4.02 0.5 0.625 11.32 2.49 NA 5.53E-02 0.50 1.24E-08 84.18 0.15 43.31 0.29 57
Denver 23062 8.8 3.93 0.5 0.625 11.32 2.55 NA 4.41E-02 0.50 9.25E-09 75.59 0.12 38.80 0.24 54
Salt Lake City 24127 8.8 3.93 0.5 0.625 11.32 2.55 NA 4.41E-02 0.50 9.25E-09 78.06 0.12 40.14 0.23 50
Portland 14762 8.7 3.89 0.5 0.625 11.32 2.58 NA 3.91E-02 0.50 7.93E-09 74.24 0.11 37.86 0.21 46
Charleston 13880 8.7 3.89 0.5 0.625 11.32 2.58 NA 3.91E-02 0.50 7.93E-09 74.91 0.11 38.42 0.21 43
Hartford 14764 8.6 3.84 0.5 0.625 11.32 2.61 NA 3.45E-02 0.50 6.76E-09 71.33 0.095 36.64 0.18 39
San  Francisco 23234 8.7 3.89 0.5 0.625 11.32 2.58 NA 3.91E-02 0.50 7.93E-09 89.53 0.089 46.06 0.17 36
Little Rock 13963 8.0 3.58 0.5 0.625 11.32 2.80 NA 1.45E-02 0.50 2.29E-09 73.37 0.031 37.68 0.061 32
Winnemucca 24128 7.9 3.53 0.5 0.625 11.32 2.84 NA 1.23E-02 0.50 1.86E-09 69.25 0.027 35.49 0.052 29
Houston 12960 7.8 3.49 0.5 0.625 11.32 2.88 NA 1.03E-02 0.50 1.51E-09 79.24 0.019 40.70 0.037 25
Raleigh-
Durham

13722 7.7 3.44 0.5 0.625 11.32 2.91 NA 8.60E-03 0.50 1.21E-09 77.461 0.016 39.87 0.030 21

Harrisburg 14751 7.7 3.44 0.5 0.625 11.32 2.91 NA 8.60E-03 0.50 1.21E-09 81.90 0.015 42.34 0.029 18
LosAngeles 24174 7.4 3.31 0.5 0.625 11.32 3.03 NA 4.74E-03 0.50 5.92E-10 68.82 8.60E-03 35.10 0.017 14
Salem 2423 2 7.0 3.13 0.5 0.625 11.32 3.21 NA 1.87E-03 0.50 1.98E-10 73.42 2.69E-03 37.88 5.22E-03 11
Huntington 13860 6.5 2.91 0.5 0.625 11.32 3.45 NA 4.45E-04 0.50 3.76E-11 52.77 7.13E-04 27.08 1.39E-03 7
Fresno 93193 6.4 2.86 0.5 0.625 11.32 3.51 NA 3.19E-04 0.50 2.58E-11 62.00 4.16E-04 31.85 8.09E-04 4
Phoenix 23183 6.3 2.82 0.5 0.625 11.32 3.56 NA 2.25E-04 0.50 1.73E-11 64.06 2.71E-04 32.63 5.31E-04 0

F(x) <= 2 from Cowherd (1985), Figure 4-3.
F(x) > 2 from Cowherd (1985), Appendix B.
NA =  Not Appilcable.
r
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Table 3 summarizes the results of the dispersion coefficient analysis for
both the VF and PEF equations. In addition, Table 3 also gives the default values of
the PEF variables for both average and high end exposures.

TABLE 3.
VF AND PEF VALUES OF (Q/C) FOR AVERAGE

AND HIGH END EXPOSURES

Site size Average
annual
conc.,
P M 1 0

(ug/m3)

High End
annual
conc.,
P M 1 0

(ug/m3)

P E F
Average

(Q/C) ,
(g/m2-s per

kg/m3)

P E F
High End

(Q/C) ,
(g/m2-s per

kg/m3)

V F
Average

(Q/C) ,
(g/m2-s per

kg/m3)

V F
High End

(Q/C) ,
(g/m2-s per

kg/m3)
0.5 Acres
30 Acres

0.12
0.23

0.76
1.48

78.06
40.14

90.74
46.84

78.06
40.14

68.82
35.10

Average Site for PM10= Salt Lake City
Average Site for Volatiles = Salt Lake City
High End Site for PM10 = Minneapolis
High End Site for Volatiles = Los Angeles

Average Site for PM10: Mean annual windspeed (Um) = 3.93 m/s; F(x) = 0.044, at x = 2.55.
High End Site for PM10: Um = 4.69 m/s; F(x) = 0.194, at x = 2.14.
Where:
Vegetative cover (V) = 0.5.
Surface roughness height (Zo) = 0.5 cm.
Threshold friction velocity (Ut) = 0.625 m/s at surface.
Threshold windspeed at 7 meters (Ut-7) = Ut/0.4 x In(700/Zo) = 11.32 m/s.
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ATTACHMENT A

AREA-ST MODEL RUN SHEETS FOR A 0.5 ACRE SQUARE AREA SOURCE

CO STARTING
CO TITLEONE AREA SOURCES--- 1/2 acre run
CO MODELOPT DFAULT CONC  RURAL
CO AVERTIME PERIOD
CO POLLUTID PM10
CO RUNORNOT RUN
CO ERRORFIL AREA1.ERR
CO FINISHED

SO STARTING
SRCID SRCTYP XS YS ZS

SO LOCATION A1/2 AREA -22.5 -22.5 .0000
SRCID QS HS XINIT YINIT

SO SRCPARAH A1/2 1.0 0.0 45. 45.

SO EHISUNIT .100000E-02 (GRAMS/(SEC-M**2)) KILOGRAMS/CUBIC-METER

SO SRCGROUP AREA1 A1/2

SO FINISHED

RE STARTING
RE DISCCART 0. o.
RE DISCCART 25. 0.
RE DISCCART -25. o.
RE DISCCART 25. 25.
RE DISCCART 25. -25.
RE DISCCART -25. -25.
RE DISCCART -25. 25.
RE DISCCART 50. 0.
RE DISCCART -50. 0.
RE DISCCART 50. 50.
RE DISCCART 50. -50.
RE DISCCART -50. -50.
RE DISCCART -50. 50.
RE DSSCCART 75. 0.
RE DISCCART -75. 0.
RE DISCCART 75. 75.
RE DISCCART 75. -75.
RE DISCCART -75. -75.
RE DISCCART -75. 75.
RE DISCCART 100. 0.
RE DISCCART -100. 0.
RE DISCCART 100. 100.
RE DISCCART 100. -100.
RE DISCCART -100. -100.
RE DISCCART -100. 100.

RE FINISHED

ME STARTING
ME INPUTFIL C:\CRAIG\23174-89.ASC
ME ANEHHGHT 10.0 METERS
ME SURFDATA 23174 1989 LOS ANGELES
ME UAIRDATA 23230 1989 OAKLAND
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ME WINDCATS 1.54 3.09 5.14 8.23 10.80
ME FINISHED

OU STARTING
OU RECTABLE ALLAVE FIRST
OU FINISHED

***************************************************
*** SETUP Finishes Successfully ***
***************************************************
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*** AREAST - VERSION TESTA ***   *** AREA SOURCES---1/2 acre run***
TEST OF ST AREA SOURCE ALGORITHM ***                      ***

*** MODELING OPTIONS USED: CONC RURAL FLAT DFAULT

*** MODEL SETUP OPTIONS SUMMARY ***

**Model Is Setup For Calculation of Average CONCentration Values.

**Model Uses RURAL Dispersion.

**Model Uses Regulatory DEFAULT Options:
1. Final Plume Rise.
2. Stack-tip Downwash.
3. Buoyancy-induced Dispersion.
4. Use Calms Processing Routine.
5. Not Use Missing Data Processing Routine.
6. Default Wind Profile Exponents.
7. Default Vertical Potential Temperature Gradients.
8. “Upper Bound” Values for Supersquat Buildings.
9. No Exponential Decay for RURAL Mode

**Model Assumes Receptors on FLAT Terrain.

**Model Assumes No FLAGPOLE Receptor Heights.

**Model Calculates PERIOD Averages Only

**This Run Includes: 1 Source(s); 1 Source Group(s); and 25 Receptore(s)

**The Model Assumes A Pollutant Type of: PM10

**Model Set To Continue RUNning After the Setup Testing.ff

**Output Options Selected:
Model Outputs Tables of PERIOD Averages by Receptor
Model Outputs Tables of Highest Short Term Values by Receptor (RECTABLE Keyword)

**NOTE: The Following Flags May Appear Following CONC Values:
c for Calm Hours
m for Hissing Hours
b for Both Calm and Missing Hours

**Misc. Inputs:
Anem. Hgt. (m) = 10.00 ; Decay Coef. =.0000 ; Rot. Angle = .0
Emission Units = (GRAMS/(SEC-M**2)); Emission Rate Unit Factor = .lOOOOE-02
Output Units = KILOGRAMS/CUBIC-METER

**input Runstream File: area1.dat,   **Output Print File: area1.out
**Detailed Error/Message File: AREA1.ERR
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*** AREAST - VERSION TESTA ***   *** AREA SOURCES--- 1/2 acre run                        ***
TEST OF ST AREA SOURCE ALGORITHM ***                                                     ***

*** MODELING OPTIONS USED: CONC RURAL FLAT          DFAULT

*** AREA SOURCE DATA ***

SOURCE
ID

NUMBER
PART.
CATS.

EMISSION RATE
(USER UNITS
/METERS**2)

COORD
X
(METERS)

(SW CORNER)
Y
(METERS)

BASE
ELEV.
(METERS)

RELEASE
HEIGHT
(METERS)

X-DIM OF
AREA
(METERS)

Y-DIM OF
AREA
(METERS)

ORIENT.
OF AREA
(DEG.)

EMISSION
RATE SCALAR
VARY BY

A1/2 0 .10000E+01 -22.5 -22.5 .0 .00 45.00 45.00 .00

*** AREAST - VERSION TESTA ***    *** AREA SOURCES--- 1/2 acre run                       ***
TEST OF ST AREA SOURCE ALGORITHM  ***                                                    ***

*** MODELING OPTIONS USED: CONC RURAL FLAT DFAULT

*** SOURCE IDs DEFINING SOURCE GROUPS ***

GROUP ID                                  SOURCE IDs

AREA1 A1/2
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*** AREAST - VERSION TESTA *** *** AREA SOURCES--- 1/2 acre run
TEST OF ST AREA SOURCE ALGORITHM *** ***

*** MODELING OPTIONS USED: CONC RURAL FLAT DFAULT

*** DISCRETE CARTESIAN RECEPTORS ***
(X-COORD, Y-C00RD, ZELEV, ZFLAG) (METERS)

( .0, .0, .0, .0); ( 25.0, .0, .0, .0);
( -25.0, .0, .0, .0); ( 25.0, 25.0, .0, .0);
( 25.0 -25.0, .0, .0); ( -25.0, -25.0, .0, .0);
( -25.0 25.0, .0, .0); ( 50.0, .0, .0, .0);
( -50.0, .0, .0, .0); ( 50.0, 50.0, .0, .0);
( 50.0 -50.0, .0, .0); ( -50.0, -50.0, .0, .0);
( -50.0 50.0, .0, .0); ( 75.0, .0, .0, .0);
( -75.0, .0, .0, .0); ( 75.0, 75.0, .0, .0);
( 75.0, -75.0, .0, .0); ( -75.0, -75.0, .0, .0);
( -75.0, 75.0, .0, .0); ( 100.0, .0, .0, .0);
( -100.0, .0, .0, .0); ( 100.0, 100.0, .0, .0);
( 100.0, 100.0, .0, .0); ( -100.0, -100.0, .0, .0);
( -100.0, 100.0, .0, .0);

.,
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*** AREAST - VERSION TESTA *** *** AREA SOURCES--- 1/2 acre run
TEST OF ST AREA SOURCE ALGORITHM *** ***

*** MODELING OPTIONS USED CONC RURAL FLAT DFAULT

*** METEOROLOGICAL DAYS SELECTED FOR PROCESSING ***
(1=YES; 0=NO)

1111111111 1111111111 1111111111 1111111111 1111111111
1111111111 1111111111 1111111111 1111111111 1111111111
1111111111 1111111111 1111111111 1111111111 1111111111
1111111111 1111111111 1111111111 1111111111 1111111111
1111111111 1111111111 1111111111 1111111111 1111111111
1111111111 1111111111 1111111111 1111111111 1111111111
1111111111 111111

NOTE: METEOROLOGICAL DATA ACTUALLY PROCESSED WlLL ALSO DEPEND ON WHAT IS INCLUDED IN THE DATA FILE

*** UPPER BOUND OF FIRST THROUGH FIFTH WIND SPEED CATEGORIES ***
(HETERS/SEC)

1.54, 3.09, 5.14, 8.23, 10.80,

*** WIND PROFILE EXPONENTS ***

STABILITY WlND SPEED CATEGORY
CATEGORY 1 2 3 4 5 6

A .70000E-01 .70000E-01 .70000E-01 .70000E-01 .70000E-01 .70000E-01
B .70000E-01 .70000E-01 .70000E-01 .70000E-01 .70000E-01 .70000E-01
C .10000E+00 .10000E+00 .10000E+00 .10000E+00 .10000E+00 .10000E+00
D .15000E+00 .15000E+00 .15000E+00 .15000E+00 .15000E+00 .15000E+00
E .35000E+00 .35000E+00 .35000E+00 .35000E+00 .35000E+00 .35000E+00
F .55000E+00 .55000E+00 .55000E+00 .55000E+00 .55000E+00 .55000E+00

*** VERTICAL POTENTIAL TEMPERATURE GRADIENTS ***
(DEGREES KELVIN PER METER)

STABILITY WIND SPEED CATEGORY
CATEGORY 1 2 3 4 5 6

A .00000E+00 .O0000E+00 .00000E+00 .00000E+00 .00000E+00 .O0000E+00
B .00000E+00 .00000E+00 .00000t+00 .00000E+00 .00000E+OO .00000E+OO
C .00000E+00 .00000E+00 .00000E+00 .00000E+00 .00000E+00 .00000E+00
D .00000E+00 .00000E+00 .00000E+00 .00000E+00 .00000E+00 .OO000E+00
E .20000E-01 .20000E-01 .20000E-01 .20000E-01 .20000E-01 .20000E-01
F .35000E-01 .35000E-01 .35000E-01 .35000E-01 .35000E-01 .35000E-01
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*** AREAST - VERSION TESTA ***    *** AREA SOURCES--- 1/2 acre run ***
TEST OF ST AREA SOURCE ALGORITHM  *** ***

*** MODELING OPTIONS USED: CONC RURAL FLAT DFAULT

*** THE FIRST 24 HOURS OF METEOROLOGICAL DATA ***

FILE: C:\CRAIG\23174-89.ASC                       FORMAT: (412,2F9.4,F6.1,I2,2F7.1)
SURFACE STATION NO : 23174                        UPPER AIR STATION NO.: 23230
NAME: LOS                                         NAME: OAKLAND
YEAR: 1989                                        YEAR: 1989

YEAR MONTH DAY HOUR FLOW
VECTOR

SPEED
(M/S)

TEMP
(K)

STAB
CLASS

MIXING
RURAL

HEIGHT (M)
URBAN

89 1 1 1 251.0 3.09 282.6 4 533.0 533.0
89 1 1 2 228.0 3.09 282.0 4 568.6 568.6
89 1 1 3 194.0 2.57 282.0 4 604.1 604.1
89 1 1 4 143.0 4.63 282.0 4 639.6 639.6
89 1 1 5 173.0 2.06 282.0 5 675.2 151.0
89 1 1 6 272.0 3.09 280.4 6 710.7 151.0
89 1 1 7 265.0 2.06 280.4 6 746.3 151.0
89 1 1 8 233.0 2.06 282.0 5 134.9 265.4
89 1 1 9 257.0 2.06 283.7 4 278.2 387.0
89 1 1 10 261.0 .00 285.9 3 421.6 508.6
89 1 1 11 44.0 2.06 288.2 3 564.9 630.2
89 1 1 12 56.0 3.60 289.3 3 708.3 751.8
89 1 1 13 83.0 4.12 289.3 3 851.6 873.4
89 1 1 14 59.0 4.12 290.4 3 995.0 995.0
89 1 1 15 82.0 4.12 287.6 3 995.0 995.0
89 1 1 16 74.0 3.60 287.6 4 995.0 995.0
89 1 1 17 81.0 3.60 285.9 5 992.3 979.1
89 1 1 18 87.0 3.09 284.3 6 975.8 880.6
89 1 1 19 154.0 4.12 286.5 5 959.2 782.2
89 1 1 20 167.0 2.06 285.4 6 942.7 683.8
89 1 1 21 280.0 2.57 285.4 6 926.2 585.3
89 1 1 22 252.0 2.06 284.3 6 909.6 486.9
89 1 1 23 220.0 3.09 283.2 6 893.1 388.4
89 1 1 24 260.0 1.54 283.7 7 876.5 290.0

*** NOTES: STABILITY CLASS 1=A, 2=B, 3=C, 4=D, 5=E AND 6=F.
 FLOW VECTOR IS DIRECTION TOWARD WHICH WIND IS BLOWING.
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*** AREAST - VERSION TESTA ***   *** AREA SOURCES--- 1/2 acre run                 ***
TEST OF ST AREA SOURCE ALGORITHM ***                                              ***

*** MODELING OPTIONS USED: CONC RURAL FLAT      DFAULT

*** THE PERIOD ( 8760 HRS) AVERAGE CONCENTRATION VALUES FOR SOURCE GROUP: AREA1 ***
INCLUDING SOURCE(S): A1/2,

*** DISCRETE CARTESIAN RECEPTOR POINTS ***

** CONC OF PM10 IN KILOGRAMS/CUBIC-METER **

X-COORD (M) Y-COORD (M) CONE X-COORD (M)) Y-COORD (M CONC

.00 .00 .01453 25.00 .00 .00679
-25.00 .00 .00594 25.00 25.00 .00414
25.00 -25.00 .00104 -25.00 -25.00 .00220
-25.00 25.00 .00223 50.00 .00 .00175
-50.00 .00 .00158 50.00 50.00 .00060
50.00 -50.00 .00018 -50.00 -50.00 .00034
-50.00 50.00 .00037 75.00 .00 .00076
-75.00 .00 .00078 75.00 75 .00 .00024
75.00 -75.00 .00008 -75.00 -75.00 .00015
-75.00 75.00 .00016 100.00 .00 .00041
-100.00 .00 .00047 100.00 100.00 .00013
100.00 -100.00 .00005 -100.00 -100.00 .00009
-100.00 100.00 .00009
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*** AREAST - VERSION TESTA ***   *** AREA SOURCES--- 1/2 acre run
TEST OF ST AREA SOURCE ALGORITHM ***

*** MODELING OPTIONS USED: CONC RURAL FLAT           DFAULT

*** THE SUMMARY OF MAXIMUM PERIOD ( 8760 HRS) RESULTS ***

** CONC OF PM10IN    KILOGRAMS/CUBIC-METER **

                                                                                    NETWORK
GROUP ID             AVERAGE CONC           RECEPTOR (XR, YR, ZELEV, ZFLAG) OF TYPE GRID-ID

AREA1 1ST HIGHEST VALUE IS .01453 AT ( .00, .00, .00, .00) DC
2ND HIGHEST VALUE IS .00679 AT ( 25.00, .00, .00, .00) DC
3RD HIGHEST VALUE IS .00594 AT ( -25.00, .00, .00, .00) DC
4TH HIGHEST VALUE IS .00414 AT ( 25.00, 25.00, .00, .00) DC
5TH HIGHEST VALUE IS .00223 AT ( -25.00, 25.00, .00, .00) DC
6TH HIGHEST VALUE IS .00220 AT ( -25.00, -25.00, .00, .00) DC

*** RECEPTOR TYPES:
GC = GRIDCART
GP = GRIDPOLR
DC = DISCCART
DP = DISCPOLR
BD = BOUNDARY



D-17

*** AREAST - VERSION TESTA ***   *** AREA SOURCES--- 1/2 acre run                     ***
TEST OF ST AREA SOURCE ALGORITHM ***                                                  ***

*** MODELING OPTIONS USED: CONC RURAL FLAT DFAULT

*** Message Summary For ISC2 Model Execution ***

-------- Summary of Total Messages --------

A Total of       0 Fatal Error Message(s)
A Total of       0 Warning Message(s)
A Totat of     653 Informational Message(s)

A Total of     653 Calm Hours Identified

******** FATAL ERROR MESSAGES ********
*** NONE ***

******** WARNING MESSAGES ********
*** NONE ***

********************************************
*** ISCST2 Finishes Successfully ***
********************************************
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ABSTRACT

The EPA Composite Model for Leachate Migration with Transformation Products (EPACMTP)
was applied to generate Dilution Attenuation Factors (DAF) for the groundwater pathway in
support of the development of Soil Screening Level Guidance. The model was applied on a
nationwide basis, using Monte Carlo simulation, to determine DAFs as a function of the area of the
contaminated site at various probability levels. The analysis was conducted in two stages: First, the
number of Monte Carlo iterations required to achieve converged results was determined.
Convergence was defined as a change of less than 5 % in the 85th percentile DAF value. A number
of 15,000 Monte Carlo iterations was determined to yield convergence; subsequent analyses were
performed using this number of iterations. Second, Monte Carlo analyses were performed to
determine DAF values as a function of the contaminated area. The effects of different placements of
the receptor well were evaluated.
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1.0  INTRODUCTION

The Agency is developing estimates for threshold values of chemical concentrations in soils
at contaminated sites that represent a level of concentration above which there is sufficient concern
to warrant further site-specific study. These concentration levels are called Soil Screening Levels
(SSLs). The primary purpose of the SSLs is to accelerate decision making concerning
contaminated soils. Generally, if contaminant concentrations in soil fall below the screening level
and the site meets specific residential use conditions, no further study or action is warranted for
that area under CERCLA (EPA, 1993b).

The Soil Screening Levels have been developed using residential land use human exposure
assumptions and considering multiple pathways of exposure to the contaminants, including
migration of contaminants through soil to an underlying potable aquifer. Contaminant migration
through the unsaturated zone to the water table generally reduces the soil leachate concentration by
attenuation processes such as adsorption and degradation. Groundwater transport in the saturated
zone further reduces concentrations through attenuation and dilution. The contaminant
concentration arriving at a receptor point in the saturated zone, e.g., a domestic drinking water
well, is therefore generally lower than the original contaminant concentration in the soil leachate.

The reduction in concentration can be expressed succinctly in a Dilution-Attenuation Factor
(DAF) defined as the ratio of original soil leachate concentration to the receptor point concentration.
The lowest possible value of DAF is therefore one; a value of DAF=1 means that there is no
dilution or attenuation at all; the concentration at the receptor point is the same as that in the soil
leachate. High values of DAF on the other hand correspond to a high degree of dilution and
attenuation.

For any specific site, the DAF depends on the interaction of a multitude of site-specific
factors and physical and bio-chemical processes. The DAF also depends on the nature of the
contaminant itself; i.e., whether or not the chemical degrades or sorbs. As a result, it is impossible
to predict DAF values without the aid of a suitable computer fate and transport simulation model
that simulates the migration of a contaminant through the subsurface, and accounts for the relevant
mechanisms and processes that affect the receptor concentration.

The Agency has developed the EPA Composite Model for Leachate Migration with
Transformation Products (EPACMTP; EPA, l993a, 1994) to assess the groundwater quality
impacts due to migration of wastes from surface waste sites. This model simulates the fate and
transport of contaminants after their release from the land disposal unit into the soil, downwards to
the water table and subsequently through the saturated zone. The fate and transport model has been
coupled to a Monte Carlo driver to permit determination of DAFs on a generic, nationwide basis.
The EPACMTP model has been applied to determine DAFs for the subsurface pathway for fixed
waste site areas, as part of the development of Soil Screening Levels. This report describes the
application of EPACMTP for this purpose.
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2.0  GROUNDWATER MODEL

2.1  Description of EPACMTP Model

The     EPA         C    omposite      M     odel for Leachate Migration with     T    ransformation Products
(EPACMTP, EPA, 1993a, 1994) is a computer model for simulating the subsurface fate and
transport of contaminants that are released at or near the soil surface. A schematic view of the
conceptual subsurface system as simulated by EPACMTP, is shown in Figure 1. The contaminants
are initially released over a rectangular source area representing the waste site. The modeled
subsurface system consists of an unsaturated zone underneath the source area, and an underlying
water table aquifer. Contaminants move vertically downward through the unsaturated zone to the
water table. The contaminant is assumed to be dissolved in the aqueous phase; it migrates through
the soil under the influence of downward infiltration. The rate of infiltration may reflect the
combined effect of precipitation and releases from the source area. Once the contaminant enters the
saturated zone, a three-dimensional plume develops under the combined influence of advection
with the ambient groundwater flow and dispersive mixing.

The EPACMTP accounts for the following processes affecting contaminant fate and
transport: advection, dispersion, equilibrium sorption, first-order decay reactions, and recharge
dilution in the saturated zone. For contaminants that transform into one or more daughter products,
the model can account for the fate and transport of those transformation products also.

The EPACMTP model consists of three main modules:

• An unsaturated zone flow and transport module

• A saturated zone flow and transport module

• A Monte Carlo driver module, which generates model input parameter values from
specified probability distributions

The assumptions of the unsaturated zone and saturated zone flow and transport modules are
described in Section 2.2. The Monte Carlo modeling procedure is described in Section 2.3.

2.2  Fate and Transport Simulation Modules

2.2.1       Unsaturated zone flow and transport module   

Details on the mathematical formulation and solution techniques of the unsaturated zone flow and
transport module are provided in the EPACMTP background document (EPA, 1993a). For
completeness, the major features and assumptions are summarized below:

• The source area is a rectangular area.

• Contaminants are distributed uniformly over the source area.

• The soil is a uniform, isotropic porous medium.

• Flow and transport in the unsaturated zone are one-dimensional, downward.

• Flow is steady state, and driven by a prescribed rate of infiltration.

• Flow is isothermal and governed by Darcy's Law.
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Figure 1
Conceptual View Of The Unsaturated Zone-Saturated Zone

System Simulated By EPACMTP
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• The leachate concentration entering the soil is either constant (with a finite or infinite
duration), or decreasing with time following a first-order decay process.

• The chemical is dilute and present in solution or soil solid phase only.

• Sorption of chemicals onto the soil solid phase is described by a linear or nonlinear
(Freundlich) equilibrium isotherm.

• Chemical and biological transformation process can be represented by an effective,
first-order decay coefficient.

2.2.2      Saturated zone flow and transport module   

The unsaturated zone module computes the contaminant concentration arriving at the water
table, as a function of time. Multiplying this concentration by the rate of infiltration through the
unsaturated zone yields the contaminant mass flux entering the saturated zone. This mass flux is
specified as the source boundary condition for the saturated zone flow and transport module.

Groundwater flow in the saturated zone is simulated using a (quasi-) three-dimensional
steady state solution for predicting hydraulic head and Darcy velocities in a constant thickness
groundwater system subject to infiltration and recharge along the top of the aquifer and a regional
hydraulic gradient defined by upstream and downstream head boundary conditions.

In addition to modeling fully three-dimensional groundwater flow and contaminant fate and
transport, EPACMTP offers the option to perform quasi-3D modeling. When this option is
selected, the model ignores either the flow component in the horizontal transverse (-y) direction, or
the vertical (-z) direction. The appropriate 2D approximation is selected automatically in the code,
based on the relative significance of plume movement in the horizontal transverse versus vertical
directions. Details of this procedure are provided in the saturated zone background document
(EPA, 1993a). The switching criterion that is implemented in the code will select the 2D areal
solution for situations with a relatively thin saturated zone in which the contaminant plume would
occupy the entire saturated thickness; conversely, the solution in which advection in the horizontal
transverse direction is ignored is used in situations with a large saturated thickness, in which the
effect of vertical plume movement is more important.

The saturated zone transport module describes the advective-dispersive transport of
dissolved contaminants in a three-dimensional, constant thickness aquifer. The initial boundary is
zero, and the lower aquifer boundary is taken to be impermeable. No-flux conditions are set for the
upstream aquifer boundary. Contaminants enter the saturated zone through a patch source of either
constant concentration or constant mass flux on the upper aquifer boundary, representing the area
directly underneath the waste site at the soil surface. The source may be of a finite or infinite
duration. Recharge of contaminant-free infiltration water occurs along the upper aquifer boundary
outside the patch source. Transport mechanisms considered are advection, longitudinal, vertical
and transverse hydrodynamic dispersion, linear or nonlinear equilibrium adsorption, first-order
decay and daughter product formation. As in the unsaturated zone, the saturated zone transport
module can simulate multi-species transport involving chained decay reactions. The saturated zone
transport module of EPACMTP can perform either a fully three-dimensional transport simulation,
or provide a quasi-3D approximation. The latter ignores advection in either the horizontal
transverse (-y) direction, on the vertical (-z) direction, consistent with the quasi-3D flow solution.
In the course of a Monte Carlo simulation, the appropriate 2D approximations are selected
automatically for each individual Monte Carlo iteration, thus yielding an overall quasi-3D
simulation.
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The saturated zone and transport module is based on the following assumptions:

• The aquifer is uniform and initially contaminant-free.

• The flow field is at steady state; seasonal fluctuations in groundwater flow are
neglected.

• The saturated thickness of the aquifer remains constant; mounding is represented by
the head distribution along the top boundary of the modeled saturated zone system.

• Flow is isothermal and governed by Darcy's Law.

• The chemical is dilute and present in the solution or aquifer solid phase only.

• Adsorption onto the solid phase is described by a linear or nonlinear equilibrium
isotherm.

• Chemical and/or biochemical transformation of the contaminant can be described as
a first-order process.

2.2.3      Model capabilities and limitations

EPACMTP is based on a number of simplifying assumptions which make the code easier
to use and ensure its computational efficiency. These assumptions, however, may cause
application of the model to be inappropriate in certain situations.

The main assumptions embedded in the fate and transport model are summarized in the
previous sections and are discussed in more detail here. The user should verify that the
assumptions are reasonable for a given application.

Uniform Porous Soil and Aquifer Medium. EPACMTP assumes that the soil and
aquifer behave as uniform porous media and that flow and transport are described by Darcy's law
and the advection-dispersion equation, respectively. The model does not account for the presence
of cracks, macro-pores, and fractures. Where these features are present, EPACMTP may
underpredict the rate of contaminant movement.

Single Phase Flow and Transport. The model assumes that the water phase is the only
mobile phase and disregards interphase transfer processes other than reversible adsorption onto the
solid phase. For example, the model does not account for volatilization in the unsaturated zone,
which will tend to give conservative predictions for volatile chemicals. The model also does not
account for the presence of a second liquid phase (e.g., oil). When a mobile oil phase is present,
the movement of hydrophobic chemicals may be underpredicted by the model, since significant
migration may occur in the oil phase rather than in the water phase.

Equilibrium Adsorption. The model assumes that adsorption of contaminants onto the
soil or aquifer solid phase occurs instantaneously, or at least rapidly relative to the rate of
contaminant movement. In addition, the adsorption process is taken to be entirely reversible.

Geochemistry. The EPACMTP model does not account for complex geochemical
processes, such as ion exchange, precipitation and complexation, which may affect the migration
of chemicals in the subsurface environment. EPACMTP can only approximate such processes as
an effective equilibrium retardation process. The effect of geochemical interactions may be
especially important in the fate and transport analyses of metals. Enhancement of the model for
handling a wide variety of geochemical conditions is currently underway.
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First-Order Decay. It is assumed that the rate of contaminant loss due to decay reactions is
proportional to the dissolved contaminant concentration. The model is based on one overall decay
constant and does not explicitly account for multiple degradation processes, such as oxidation,
hydrolysis, and biodegradation. When multiple decay processes do occur, the user must determine
the overall, effective decay rate. In order to increase flexibility of the model, the user may instruct
the model to determine the overall decay coefficient from chemical specific hydrolysis constants
plus soil and aquifer temperature and pH.

Prescribed Decay Reaction Stoichiometry. For scenarios involving chained decay reactions,
EPACMTP assumes that the reaction stoichiometry is always prescribed, and the speciation factors
are specified by the user as constants (see EPACMTP Background Document, EPA, 1993a). In
reality, these coefficients may change as functions of aquifer conditions (temperature, pH, etc.)
and/ or concentration levels of other chemical components.

Uniform Soil. EPACMTP assumes that the unsaturated zone profile is homogeneous. The
model does not account for the presence of cracks and/or macropores in the soil, nor does it
account for lateral soil variability. The latter condition may significantly affect the average transport
behavior when the waste source covers a large area.

Steady-State Flow in the Unsaturated-Zone. Flow in the unsaturated zone is always treated
as steady state, with the flow rate determined by the long term, average infiltration rate through a
disposal unit, or by the average depth of ponding in a surface impoundment. Considering the time
scale of most practical problems, assuming steady-state flow conditions in the unsaturated zone is
reasonable.

Groundwater Mounding. The saturated zone module of EPACMTP is designed to simulate
flow and transport in an unconfined aquifer. Groundwater mounding beneath the source is
represented only by increased head values on top of the aquifer. The saturated thickness of the
aquifer remains constant in the model, and therefore the model treats the aquifer as a confined
system. This approach is reasonable as long as the mound height is small relative to the saturated
thickness of the aquifer and the thickness of the unsaturated zone. For composite modeling, the
effect of mounding is partly accounted for in the unsaturated zone module, since the soil is allowed
to become saturated. The aquifer porous material is assumed to be uniform, although the model
does account for anisotropy in the hydraulic conductivity. The lower aquifer boundary is assumed
to be impermeable.

Flow in the Saturated Zone. Flow in the saturated zone is taken to be at steady state. Thc
concept is that of regional flow in the horizontal longitudinal direction, with vertical disturbance
due to recharge and infiltration from the overlying unsaturated zone and waste site (source area).
EPACMTP accounts for variable recharge rates underneath and outside the source area. It is,
however, assumed that the saturated zone has a constant thickness, which may cause inaccuracies
in the predicted groundwater flow and contaminant transport in cases where the infiltration rate
from the waste disposal facility is high.

Transport in the Saturated Zone. Contaminant transport in the saturated zone is by
advection and dispersion. The aquifer is assumed to be initially contaminant free and contaminants
enter the aquifer only from the unsaturated zone immediately underneath the waste site, which is
modeled as a rectangular horizontal plane source. EPACMTP can simulate both steady state and
transient transport in the saturated zone. In the former case, the contaminant mass flux entering at
the water table must be constant with time. In the latter case, the flux at the water table can be
constant or vary as a function of time. The transport module accounts for equilibrium adsorption
and decay reactions, both of which are modeled in the same manner as in the unsaturated zone. The
adsorption and decay coefficients are assumed to be uniform throughout saturated zone.
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2.3  Monte Carlo Module

EPACMTP was designed to perform simulations on a nationwide basis, and to account for
variations of model input parameters reflecting variations in site and hydrogeological conditions.
The fate and transport model is therefore linked to a Monte Carlo driver which generates model
input parameter values from the probability distribution of each parameter. The Monte Carlo
modeling procedure is described in more detail in this section.

The Monte Carlo method requires that for each input parameter, except constant
parameters, a probability distribution is provided. The method involves the repeated generation of
pseudo-random values of the uncertain input variable(s) (drawn from the known distribution and
within the range of any imposed bounds) and the application of the model using these values to
generate a series of model responses (receptor well concentration). These responses are then
statistically analyzed to yield the cumulative probability distribution of the model output. Thus, the
various steps involved in the application of the Monte Carlo simulation technique are:

(1) Selection of representative cumulative probability distribution functions for the
relevant input variables.

(2) Generation of a pseudo-random number from the distributions selected in (1).
These values represent a possible set of values (a realization) for the input variables.

(3) Application of the fate and transport simulation modules to compute the output(s),
i.e., downstream well concentration.

(4) Repeated application of steps (2) and (3) for a specified number of iterations.

(5) Presentation of the series of output (random) values generated in step (3).

(6) Analysis of the Monte Carlo output to derive regulatory DAF values.

The Monte Carlo module designed for implementation with the EPACMTP composite
model performs steps 2-5 above. This process is shown conceptually in Figure 2. Step 6 is
performed as a post-processing step. This last step simply involves converting the normalized
receptor well concentrations to DAF values, and ranking then for high to low values. Each Monte
Carlo iteration yields one DAF value for the constituent of concern (plus one DAF value for each of
the transformation products, if the constituent is a degrader). Since each Monte Carlo iteration has
equal probability, ordering the DAF values from high to low, directly yields their cumulative
probability distribution (CDF). If appropriate, CDF curves representing different regional
distributions may be combined into a single CDF curve, which is a weighted average of the
regional curves.

A simplified flow chart that illustrated the linking of the Monte Carlo module to the
simulation modules of the EPACMTP composite model is presented in Figure 3. The modeling
input data is read first, and subsequently the desired random numbers are generated. The generated
random and/ or derived parameter values are then assigned to the model variables. Following this,
the contaminant transport fate and transport simulation is performed. The result is given in terms of
the predicted contaminant concentration(s) in a down-stream receptor well. The generation of
random parameter values and fate and transport simulation is repeated as many times as desired to
determine the probability distribution of down-stream well concentrations.
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Figure 2
Conceptual Monte Carlo Framework For Deriving Probability Distribution

Of Model Output From Probability Distributions Of Input Parameters
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Figure 3
Flow Chart Of EPACMTP For Monte Carlo Simulation
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2.3.1      Capabilities and Limitations of Monte Carlo Module   

The Monte Carlo module in EPACMTP is implemented as a flexible module that can
accommodate a wide variety of input distributions. These include: constant, normal, lognormal,
exponential, uniform, logl0 uniform, Johnson SB, empirical, or derived. In addition, specific
upper and/or lower bounds can be provided for each parameter. The empirical distribution is used
when the data does not fit any of the other probability distributions. When the empirical
distribution is used, the probability distribution is specified in tabular form as a list of parameter
values versus cumulative probability, from zero to one.

It is important to realize that the Monte Carlo method accounts for parameter variability and
uncertainty; it does, however, not provide a way to account or compensate for process uncertainty.
If the actual flow and transport processes that may occur at different sites, are different from those
simulated in the fate and transport module, the result of a Monte Carlo analysis may not accurately
reflect the actual variation in groundwater concentrations.

EPACMTP does not directly account for potential statistical dependencies, i.e., correlations
between parameters. The probability distributions of individual parameters are considered to be
statistically independent. At the same time, EPACMTP does incorporate a number of safeguards
against generating impossible combinations of model parameters. Lower and upper bounds on the
parameters prevent unrealistically low or high values from being generated at all.

In the case of model parameters that have a direct physical dependence on other parameters,
these parameters can be specified as derived parameters. For instance, the ambient groundwater
flow rate is determined by the regional hydraulic gradient and the aquifer hydraulic conductivity. In
the Monte Carlo analyses, the ambient groundwater flow rate is therefore calculated as the product
of conductivity and gradient, rather than generated independently. A detailed discussion of the
derived parameters used in the model is provided in the EPACMTP User's Guide (EPA, 1994).
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3.0  MODELING PROCEDURE

This section documents the modeling procedure followed in determining the groundwater
pathway DAF values for the Soil Screening Levels. Section 3.1 describes the overall approach for
the modeling analysis; section 3.2 describes the model options used and summarizes the input
parameter values.

3.1  Modeling Approach

The overall modeling approach consisted of two stages. First, a sensitivity analysis was
performed to determine the optimal number of Monte Carlo repetitions required to achieve a stable
and converged result, and to determine which site-related parameters have the greatest impact on
the DAFs. Secondly, Monte Carlo analyses were performed to determined DAF values as a
function of the size of the source area, for various scenarios of receptor well placement.

3.1.1      Determination       of        Monte        Carlo        Repetition        Number       and        Sensitivity        Analysis

The criterion for determining the optimal number of Monte Carlo repetitions was set to a
change in DAF value of no more than 5 percent when the number of repetitions is varied. A Monte
Carlo simulation comprising 20,000 repetitions was first made. The results from this simulation
were analyzed by calculating the 85th percentile DAP value obtained by sampling model output
sequences of different length, from 2,000 to the full 20,000 repetitions. The modeling scenario
considered in this analysis was the same as that in the base case scenario discussed in the next
section, with the size of the source area set to 10,000 m2.

The sensitivity analysis on site-related model parameters was performed by fixing one
parameter at a time, while remaining model parameters were varied according to their default,
nationwide probability distributions as discussed in the EPACMTP User's Guide (EPA, 1993b).

For each parameter, the low, medium, and high values were selected, corresponding to the
15th, 50th, and 85th percentile, respectively, of that parameter's probability distribution. As a
result, the sensitivity analysis reflects, in part, the width of each parameter's probability
distribution. Parameters with a narrow range of variation will tend to be among the less sensitive
parameters, and vice versa for parameters that have a wide range of variation. By conducting the
sensitivity analysis as a series of Monte Carlo simulations, any parameter interactions on the model
output are automatically accounted for. Each of the Monte Carlo simulations yields a probability
distribution of predicted receptor well concentrations. Evaluating the distributions obtained with
different fixed values of the same parameter provides a measure of the overall sensitivity and
impact of that parameter. In each case the model was run for 2,000 Monte Carlo iterations.
Steady-state conditions (continuous source) were simulated in all cases.

In a complete Monte Carlo analysis, over 20 different model parameters are involved.
These parameters may be divided into two broad categories. The first includes parameters that are
independent of contaminant-specific chemical properties, e.g., depth to water table, aquifer
thickness, receptor well distance, etc. The second category encompasses those parameters that are
related to contaminant-specific sorption and biochemical transformation characteristics. This
category includes the organic carbon partition coefficient, but also parameters such as aquifer pH,
temperature and fraction organic carbon. The sensitivity of the model to the first category of
parameters has examined, by considering a non-degrading, non-sorbing contaminant. Under these
conditions, any parameters in the second category will have zero sensitivity. In addition, all
unsaturated zone parameters can be left out of the analysis, since the predicted steady state
contaminant concentration at the water table will always be the same as that entering the unsaturated
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zone. The only exception to this is the soil type parameter. In the nationwide Monte Carlo
modeling approach, different soil types are distinguished. Each of the three different soil types
(sandy loam, silt loam or silty clay loam) has a different distribution of infiltration rate, with the
sandy loam soil type having the highest infiltration rates, silty clay loam having the lowest, and
silty loam having intermediate rates. The effect of the soil type parameter is thus intermixed with
that of infiltration rate. Table 1 lists the input 'low', 'medium' and 'high' values for all the
parameters examined.

Table 1
Parameter input values for model sensitivity analysis.

Parameter Low Median High

Source Parameters

Source Area (m2) 4.8x104 2.8x 105 1.1 x106

Infiltration Rate (m/yr) 6.0x10-4 6.4x10-3 1.7x10-1

Recharge Rate (m/yr) 6.0x10-4 8.0x10-3 1.5x10-1

Saturated Zone Parameters

Saturated Thickness (m) 15.55 60.8 159.3

Hydraulic conductivity (m/yr) 1.9 x 103 1.5 x 104 5.5 X 104

Regional gradient 4.3 x 10-3 1.8 x 10-2 5.0 X 10-2

Ambient groundwater velocity (m/yr) 53.2 404.0 2883.0

Porosity 0.374 0.415 0.455

Longitudinal Dispersivity (m) 4.2 12.7 98.5

Transverse Dispersivity (m) 0.53 1.59 12.31

Vertical Dispersivity (m) 0.026 0.079 0.62
.

3.1.2      Analysis of DAF Values for Different Source Areas   

Following completion of the sensitivity analysis discussed above, an analysis was
performed of the variation of DAF values with size of the contaminated area. The sensitivity
analysis, results of which are presented in Section 4.1, showed that the size of the contaminated
source area is one of the most sensitive parameters in the model. For the purpose of deriving DAF
values for the groundwater pathway in determining soil screening levels, it would therefore be
appropriate to correlate the DAF value to the size of the contaminated area.

The EPACMTP modeling analysis was designed to determine the size of the contaminated
area that would result in DAF values of 10 and 100 at the upper 85th, 90th, and 95th percentile of
probability, respectively. Since it is not possible to directly determine the source area that results in
a specific DAF value, the model was executed for a range of different source areas, using a
different but fixed source area value in each Monte Carlo simulation. The 85th, 90th, and 95th
percentile DAF values were then plotted against source area, in order to determine the value of
source area corresponding to a specific DAF value.
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3.1.2.1  Model Options and Input Parameters

Table 2 summarizes the EPACMTP model options used in performing the simulations. Model
input parameters used are summarized in Table 3. The selected options and input parameter
distributions and values are consistent with those used in the default nationwide modeling, and are
discussed individually in the EPACMTP User's Guide (EPA, 1994). Exceptions to this default
modeling scenario are discussed below.

Table 2
Summary of EPACMTP modeling options.

Option Value Selected

Simulation Type Monte Carlo

Number of Repetitions 15,000

Nationwide Aggregation Yes

Source Type Continuous

Unsat. Zone Present Yes

Sat. Zone Model Quasi-3D

Contaminant Degradation No

Contaminant Sorption No

    Source Area

In the default, nationwide modeling scenario, the waste site area, or source area, is treated
as a Monte Carlo variable, with a distribution of values equal to that of the type of waste unit, e.g.
landfills, considered. In the present modeling analyses, the source area was set to a different but
constant value in each simulation run.

    Receptor Well Location

In the default nationwide modeling scenario, the position of the nearest downgradient
receptor well in the saturated zone is treated as a Monte Carlo variable. The position of the well is
defined by its x-, y-, and z-coordinates. The x-coordinate represents the distance along the ambient
groundwater flow direction from the downgradient edge of the contaminated area. The
y-coordinate represents the horizontal transverse distance of the well from the plume centerline.
The x-, and y-coordinate in turn can be defined in terms of an overall downgradient distance, and
an angle off-center (EPA, 1994). The z-coordinate represents the depth of the well intake point
below the water table. This is illustrated schematically in Figure 4, which shows the receptor well
location in both plan view and cross-sectional view.

In the default nationwide modeling scenario, the x-, and z-coordinates of the well are
determined from Agency surveys on the distance of residential wells from municipal landfills, and
data on the depth of residential drinking water wells, respectively. The y-coordinate value is
determined so that the well location falls within the approximate areal extent of the contaminant
plume (see Figure 4).

For the present modeling analysis, a number of different receptor well placement scenarios
were considered. These scenarios are summarized in Table 4.
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Table 3
Summary of EPACMTP input parameters.

Parameter Value or Distribution Type Comment

Source-Specific

Area Constant Varied in each run

Infiltration Rate Soil-type dependent default

Recharge Rate Soil-type dependent default

Leachate Concentration = 1.0 default

Chemical-Specific

Hydrolysis Rate Constants = 0.0 Contaminant does not degrade

Organic Carbon Partition Coeff. = 0.0 Contaminant does not sorb

Unsaturated Zone Specific

Depth to Water Table Empirical default

Dispersivity Soil-depth dependent default

Soil Hydraulic Properties Soil-type dependent default

Soil Chemical Properties Soil-type dependent default

Saturated Zone Specific

Sat. Zone Thickness Exponential default

Hydraulic Conductivity Derived from Part. Diam. default

Hydraulic Gradient Exponential default

Seepage Velocity Derived from Conductivity and
Gradient

default

Particle Diameter Empirical default

Porosity Derived from Part. Diam default

Bulk Density Derived from Porosity default

Longitudinal Dispersivity Distance-dependent default

Transverse Dispersivity Derived from Long. Dispersivity default

Vertical Dispersivity Derived from Long. Dispersivity default

Receptor Well x-coordinate = 25 feet Set to fixed value

Receptor Well y-coordinate Within plume default

Receptor Well z-coordinate Empirical default

Note: 'Default' represents default nationwide Monte Carlo scenario as presented in EPACMTP User's
Guide (EPA, 1994).
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Figure 4
Plain View And Cross-Section View Showing Location Of Receptor Well
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Table 4
Receptor Well Location Scenarios

Scenario Xwell Ywell Zwell

1 (Base Case) 25 ft from edge of source
area

Monte Carlo within plume Nationwide Distribution

2 Nationwide Distribution Monte Carlo within plume Nationwide Distribution

3 0 ft from edge of source
area

Monte Carlo within half-
width of source area

Nationwide Distribution

4 25 ft from edge of source
area

Monte Carlo within half-
width of source area

Nationwide Distribution

5 100 ft from edge of
source area

Monte Carlo within half-
width of source area

Nationwide Distribution

6 25 ft from edge of source
area

Width of source area + 25
ft

25 ft below water table

Xwell = Downgradient distance of receptor well from edge of source area.
Ywell = Horizontal transverse distance from plume centerline.
Zwell = Depth of well intake point below water tablet

The base case scenario (scenario 1) involved setting the x-distance of the receptor well to
25 feet from the edge of the source area. Nationwide default options were used for the receptor
well y- and z-coordinates. The y-coordinate of the well was assigned a uniform probability
distribution within the boundary of the plume. The depth of the well intake point (z-coordinate)
was assumed to vary within upper and lower bounds of 15 and 300 feet below the water table,
reflecting a national sample distribution of depths of residential drinking water wells (EPA, 1994).

In addition to this base case scenario, a number of other well placement scenarios were
investigated also. These are numbered in Table 4 as scenarios 2 through 6. Scenario 2 corresponds
to the default, nationwide Monte Carlo modeling scenario in which the x, y, and z locations of the
well are all variable. In scenarios 3, 4 and 5, the distance between the receptor well and the source
area is varied from zero to 100 feet. In these scenarios, the ycoordinate of the well was constrained
to the central portion of the plume. In scenario number 6, the x-, y-, and z-coordinates of the
receptor well were all set to constant values. These additional scenarios were included in the
analysis in order to assess the sensitivity of the model results to the location of the receptor well.

    Aquifer Particle Size Distribution

In the default Monte Carlo modeling scenario, the aquifer hydraulic conductivity, porosity,
and bulk density are determined from the mean particle diameter. The particle diameter distribution
used is based on data compiled by Shea (1974). In the present modeling analyses for fixed waste
site areas, the same approach and data were used, but the distribution was shifted somewhat to
assign more weight to the smallest particle diameter interval. The result is that lower values of the
hydraulic conductivity values generated, and also of the ambient groundwater seepage velocities,
received more emphasis. Lower ambient groundwater velocities reduce the degree of dilution of the
incoming contaminant plume and therefore result in lower, i.e. more conservative, DAF values.
Table 5 summarizes the distribution of particle size diameters used in both the default nationwide
modeling scenario and in the present analyses.
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Table 5
Distribution of aquifer particle diameter.

Nationwide Default Present Analyses

Particle Diameter
 (cm)

Cumulative
Probability

Particle Diameter
(cm)

Cumulative
Probability

3.9 10-4 0.000 4.0 10-4 0.100

7.8 10-4 0.038 8.0 10-4 0.150

1.6 10-3 0.104 1.6 10-3 0.200

3.1 10-3 0.171 3.1 10-3 0.270

6.3 10-3 0.262 6.3 10-3 0.330

1.25 10-2 0.371 1.25 10-2 0.440

2.5 10-2 0.560 2.5 10-2 0.590

5.0 10-2 0.792 5.0 10-2 0.790

1.0 10-1 0.904 1.0 10-1 0.880

2.0 10-1 0.944 2.0 10-1 0.910

4.0 10-1 0.946 4.0 10-1 0.940

8.0 10-1 1.000 7.5 10-1 1.000
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4.0  RESULTS

This section presents the results of the modeling analyses performed. The analysis of the
convergence of the Monte Carlo simulation is presented first, followed by the parameter sensitivity
analysis, and thirdly the analysis of DAF values as a function of source area for various well
placement scenarios.

4.1  Convergence of Monte Carlo Simulation

Table 6 summarizes the results of this convergence analysis. It shows the variation of the
85th percentile DAF value with the number of Monte Carlo repetitions, from 2,000 to 20,000. The
variations in DAF values are shown both as absolute and relative differences. The table shows that
for this example, the DAF generally increases with the number of Monte Carlo repetitions. It
should be kept in mind that the results from different repetition numbers as presented in the table,
are not independent of one another. For instance, the first 2,000 repetitions are also incorporated in
the 5000 repetition results, which in turn is in the 10,000 repetition result, etc. The rightmost
column of Table 6 shows the percentage difference in DAF value between different repetition
numbers. At repetition numbers of 14,000 or less, the percentage difference varies in a somewhat
irregular manner. However, for repetition numbers of 15,000 or greater, the DAF remained
relatively constant, with incremental changes of DAF remaining at 1 % or less. Based upon these
results, a repetition number of 15,000 was selected for use in the subsequent runs with fixed
source area.

4.2  Parameter Sensitivity Analysis

Results of the parameter sensitivity analysis are summarized in Table 7. The parameters are
ranked in this table in order of relative sensitivity. Relative sensitivity is defined for this purpose as
the absolute difference between the "high" and "low" DAF at the 85th percentile level, divided by
the 85th percentile DAF for the "median" case.

The table shows that the most sensitive parameters included the rate of infiltration, which is
a function of soil type, the saturated thickness of the aquifer, the size of source area, the
groundwater seepage velocity, and the vertical position of the receptor well below the water table.
The least sensitive parameters included porosity, downstream distance of the receptor well in both
the x- and y-directions, the horizontal transverse dispersivity, and the areal recharge rate. To
interpret these results, it should be kept in mind that the rankings reflect in part the range of
variation of each parameter in the data set used for the sensitivity analysis. The infiltration rate was
a highly sensitive parameter since, for a given leachate concentration, it directly affects the mass
flux of contaminant entering the subsurface. The size of the source would be expected to be equally
sensitive, were it not for the fact that in the sensitivity analysis, the source area had a much
narrower range of variation than the infiltration rate. The "high" and "low" values of the source
area, which were taken from a nationwide distribution of landfill waste units, varied by a factor of
23, while the ratio of "high" to "low" infiltration rate was almost 300.

In the simulations performed for the sensitivity analysis, no constraint was imposed on the
vertical position of the well. The well was modeled as having a uniform distribution with the well
intake point located anywhere between the water table and the base of the aquifer. The aquifer
saturated thickness and vertical position of the well were both among the sensitive parameters, with
similar effects on DAF values. Increasing either the saturated thickness, or the fractional depth of
the receptor well below the water table, increases the likelihood that the receptor well will be
located underneath the contaminant plume and sample uncontaminated groundwater, leading to a
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Table 6
Variation of DAF with number of Monte Carlo repetitions

No. of
Repetitions

85-th Percentile

DAF

Difference Relative
Difference (%)

2,000 347.8

-10.9 -3.1

5,000 336.9

+17.3 +5.1

10,000 354.2

+5.0 + 1.4

11,000 359.2

+28.2 +7.9

12,000 387.4

-18.1 -4.7

13,000 369.3

-0.2 -0.05

14,000 369.1

+ 18.2 +4.9

15,000 387.3

+0.1 +0.03

16,000 387.4

+0.6 +0.15

17,000 388.0

-0.7 -0.18

18,000 387.3

+2.9 +0.75

19,000 390.2

+2.6 +0.67

20,000 392.8



E-20
2 0

Table 7
Sensitivity of model parameters.

85% DAF Value

Parameter Low Median High Relative
Sensitivity*

Rank

Infiltration Rate 4805.4 418.8 11.6 11.4 1

Saturated Thickness 25.3 198.5 2096.9 10.4 2

G.W. Velocity 7.6 97.7 816.3 8.3 3

Source Area 357.1 85.2 35.6 3.8 4

Hydr. Conductivity 19.8 180.4 660.1 3.5 5

Vertical Well Position 49.1 206.1 491.4 2.1 6

G.W. Gradient 32.4 168.3 383.0 2.1 7

Long. Dispersivity 182.6 104.2 78.8 1.0 8

Vert. Dispersivity 179.6 114.9 66.6 1.0 9

Porosity 41.3 49.9 79.7 0.8 10

Receptor Well Distance 163.9 117.9 84.5 0.7 11

Transv. Dispersivity 156.7 156.3 173.5 0.1 12

Receptor Well Angle 127.3 130.8 113.6 0.1 13

Ambient Recharge 108.3 100.0 114.4 0.06 14
_

* Relative Sensitivity = l High-Low l /Median

high DAF value. The dilution-attenuation factors were also sensitive to the groundwater velocity,
and the parameters that determine the groundwater velocity, i.e., hydraulic conductivity and
ambient gradient. Table 7 shows that a higher groundwater velocity results in an increase of the
dilution-attenuation factor. Since a conservative contaminant was simulated under steady-state
conditions, variations in travel time do not affect the DAF. The increase of DAF with increasing
flow velocity reflects the greater mixing and dilution of the contaminant as it enters the saturated
zone in systems with high groundwater flow rate. Porosity also directly affects the groundwater
velocity, but was not among the sensitive parameters. This is a reflection of the narrow range of
variation assigned to this parameter.

The off-center angle which determines the y position of the well relative to the plume center
line would be expected to have a similar effect as the well depth, but is seen to have a much smaller
sensitivity. This was a result of constraining the y-location of the receptor well to be always inside
the approximate areal extent of the contaminant plume. The effect is that the relative sensitivity of
the off-center angle was much less than that of the vertical coordinate of the well. The low relative
sensitivity of recharge rate reflects the fact that this parameter has an only indirect effect on plume
concentrations.

Overall, the Monte Carlo results were not very sensitive to dispersivity and downstream
distance of the receptor well. The probable explanation for these parameters is that variations of the
parameters produce opposing effects which tended to cancel one another. Low dispersivity values
will produce a compact plume which increases the probability that a randomly located receptor well
will lie outside (underneath) the plume. Higher dispersivities will increase the chance that the well
will intercept the plume. At the same time, however, mass balance considerations dictate that in
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this case average concentrations inside the plume will be lower than in the low dispersivity case.
Similar reasoning applies to the effect of receptor well distance. If the well is located near the
source, concentrations in the plume will be relatively high, but so is the chance that the well does
not intercept the plume at all. At greater distances from the source, the likelihood that the well is
located inside the plume is greater, but the plume will also be more diluted. In the course of a full
Monte Carlo simulation these opposing effects would tend to average out. The much lower
sensitivity of transverse dispersivity, αT, compared to αL and αV can be contributed to the imposed
constraint that the well must always be within the areal extent of the plume.

The results of the sensitivity analysis show that the site characteristic which lends itself
best for a classification system for correlating sites to DAF values is the size of the contaminated
(or source) area. In the subsequent analyses, the DAF values were therefore determined as a
function of the source area size. These results are presented in the following section.

4.3  DAF Values as a Function of Source Area

This section presents the DAF value as a function of source area for various well location
scenarios. The results for each of the scenarios examined are presented in tabular and graphical
form. Figure 5 shows the variation of the 85th, 90th, and 95th percentile DAF with source area for
the base case scenario. The source area is expressed in square feet. The figure displays DAF
against source area in a log-log graph. The graph shows an approximately linear relationship
except that at very large values of the source area, the DAF starts to level off. Eventually the DAF
approaches a value of 1.0. As expected, the curve for the 95th percentile DAF always shows the
lowest DAF values, while the 85th percentile shows the highest DAFs. The DAF versus source
area relationship for the other well placement scenarios are shown in Figures 6 through 10. The
numerical results for each scenario are summarized in Tables Al through A6 in the appendix.

Inspection and comparison of the results for each scenario indicate that the relationship
follows the same general shape in each case, but the magnitude of DAF values at a given source
area can be quite different for different well placement scenarios. In order to allow a direct
comparison between the various scenarios analyzed, the DAF values obtained for a source area of
150,000 ft2 (3.4 acres) are shown in Table 8 as a function of the receptor well location scenario.

Inspection of the DAF values shows that the default nationwide scenario for locating the
receptor well results in the highest DAF values, as compared to the base case scenario and the other
scenarios, in which the receptor well location was fixed at a relatively close distance from the waste
source. In the default nationwide modeling scenario, the well location is assigned from nationwide
data on both the distance from the waste source and depth of the well intake point below the water
table. In the default nationwide modeling scenario, the receptor well is allowed to be located up to
1 mile from the waste source. In the base case (Scenario 1) the well is allowed to be located
anywhere within the areal extent of the contaminant plume for a fixed x-distance of 25 feet. This
allows the well to be located near the fringes of the contaminant plume where concentrations are
relatively low and DAF values are correspondingly high. In contrast, in Scenarios 3, 4, and 5, the
well location was constrained to be within the half-width of the waste source. In other words, the
well was always placed in the central portion of the contaminant plume where concentrations are
highest. As a result, these scenarios show lower DAF values then the base case scenario. The
results for Scenarios 3, 4, and 5, which differ only in the x-distance of the receptor well, show that
placement of the well at either 25 or 100 feet away from the waste source results in 85% and 90%
DAF values that are actually lower, i.e. more conservative, than placement of the well directly at
the edge of the waste source. This is a counter-intuitive result, but may be explained from the
interaction between distance from the waste source and vertical extent of the contaminant plume
below the water table. Close to the waste source, the contaminant concentrations within the plume
are highest, but the plume may not have penetrated very deeply into the saturated zone (Figure 2).
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Figure 5
Variation Of DAF With Size Of Source For The Base Case Scenario

(x=25 ft, y=uniform in plume, z=nationwide distribution)
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Figure 6
Variation Of DAF With Size Of Source Area For The Default Nationwided Scenario

(Scenario 2:  x=nationwide distribution, y=uniform in plume, z=nationwide distribution)



E-24
2 4

Figure 7
Variation Of DAF With Size Of Source Area For Scenario 3

(x=0, y=uniform within half-width of source area, z=nationwide distribution
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Figure 8
Variation Of DAF With Size Of Source Area For Scenario 4

(x=25 fy, y=uniform within half-width of source area, z=nationwide distribution)



E-26
2 6

Figure 9
Variation Of DAF With Size Of Source Area For Scenario 5

(x=100 ft, y=uniform within half-width of source area, z=nationwide distribution)
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Figure 10
Variation Of DAF With Size Of Source Area For Scenario 6

(x=25 ft, y=width of source area + 25 ft, z=25 ft)
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Table 8
DAF values for waste site area of 150,000 ft2.

DAF Percentile

Model Scenario 8 5 9 0 9 5

1 (base case) 237.5 26.4 2.8

2 300.1 114.7 26.8

3 158.8 17.9 1.7

4 132.1 16.6 1.8

5 98.8 15.1 2.0

6 94.7 25.3 4.4

Because the vertical position of the well was taken as a random variable, with a maximum value of
up to 300 feet, the probability that a receptor well samples pristine groundwater underneath the
contaminant plume is higher at close distances from the waste area. Conversely, as the distance
from the source increases, the plume becomes more dilute but also extends deeper below the water
table. The final result is that the overall DAF may actually decrease with distance from the source.
The table also shows that at the 95% level, the lowest DAF is obtained in the case where the well is
located at the edge of the waste source. This reflects that the highest concentration values will be
obtained only very close to the waste source.

The results for the last scenario, in which the x, y, and z locations of the receptor well were
all fixed, show that fixing the well depth at 25 feet ensures that the well is placed shallow enough
that it will be located inside the plume in nearly all cases, resulting in low DAF values at the 85th
and 90th percentile values. On the other hand, the well in this case is never placed immediately at
the plume centerline, so that the highest concentrations sampled in this scenario are always lower
than in the other scenarios. This is reflected in the higher DAF value at the 95th percentile level.

One of the key objectives of the present analyses was to determine the appropriate
groundwater DAF value for a waste area of given size. For the base case scenario, the 90th
percentile DAF value is on the order of 100 or higher for a waste area size of 1 acre (43,560 ft2)
and less. For waste areas of 10 acres and greater, the 90th percentile DAF is 10 or less.
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Table A1 DAF values as a function of source area for base case
scenario (x=25 ft., y=uniform in plume, z-nationwide
distribution).

DAF

Area (sq. ft.) 8 5 t h 9 0 t h 9 5 t h

1000 1.09E+06 3.76E+04 609.01

2000 1.86E+05 9.63E+03 187.69

5000 2.91 E+04 2.00E+03 53.02

10000 9.31 E+03 680.27 22.57

30000 1647.18 155.21 7.82

50000 869.57 84.25 5.41

70000 569.80 59.28 4.34

80000 477.33 50.56 3.97

150000 237.47 26.36 2.77

200000 174.86 20.19 2.37

500000 64.52 9.12 1.61

1000000 32.27 5.61 1.32

2000000 17.83 3.68 1.16

3000000 12.94 2.94 1.11

5000000 8.91 2.33 1.06
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Table A2 DAF values as a function of source area for Scenario 2
(x=nationwide distribution, y=uniform in plume, z=nationwide
distribution).

DAF
Area (sq. ft.) 8 5 t h 9 0 t h 9 5 t h

5000 6222.78 2425.42 565.61
8000 3977.72 1573.32 371.06

10000 3215.43 1286.01 298.78
45000 817.66 315.06 73.48
50000 745.16 288.27 67.20

100000 424.81 160.82 38.11
150000 300.12 114.71 26.82
220000 218.87 82.30 20.00
500000 110.35 40.10 10.92

1000000 63.45 23.75 6.22
5000000 21.03 7.85 2.55
6000000 19.06 7.01 2.39
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Table A3 DAF values as a function of source area for Scenario 3 (x=0
ft, y=uniform within half-width of source area, z=nationwide
distribution).

DAF
Area (sq. ft.) 8 5 t h 9 0 t h 9 5 t h

1000 1.42E+07 2.09E+05 946.07

2000 9.19E+05 2.83E+04 211.15

5000 5.54E+04 2.74E+ 03 44.23

10000 1.16E+04 644.33 15.29

30000 1.43E+03 120.42 4.48

50000 668.45 60.02 3.10

70000 417.19 37.97 2.53

80000 350.39 33.16 2.34

150000 158.76 17.87 1.74

200000 114.63 12.96 1.56

500000 40.55 5.54 1.23

1000000 21.13 3.50 1.15

2000000 11.58 2.38 1.08

3000000 8.66 1.98 1.06
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Table A4 DAF values as a function of source area for Scenario 4 (x=25
ft, y=uniform within half-width of source area, z=nationwide
distribution).

DAF

Area (sq. ft.) 8 5 t h 9 0 t h 9 5 t h

1000 5.93E + 05 2.07E + 04 348.31

2000 1.09E+05 4.92E+03 118.11

5000 1.64E + 04 1.03E + 03 29.86

10000 4.89E+03 352.49 13.14

30000 928.51 93.98 4.73

50000 490.20 49.78 3.28

70000 323.42 34.79 2.69

80000 272.85 29.82 2.47

150000 132.05 16.55 1.82

200000 97.94 12.29 1.61

500000 37.99 5.50 1.29

1000000 20.08 3.50 1.17

2000000 11.35 2.40 1.10

3000000 8.49 2.00 1.07
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Table A5 DAF values as a function of source area for Scenario 5
(x=100 ft, y=uniform within half-width of source, z=nationwide
distribution).

DAF

Area (sq. ft.) 8 5 t h 9 0 t h 9 5 t h

1000 4.24E+04 3.43E+03 181.88

2000 1.52E + 04 1.33E + 03 74.79

5000 4.24E+ 03 437.25 27.23

10000 1.81 E+03 204.29 13.09

30000 497.27 68.21 5.10

50000 293.34 40.72 3.71

70000 207.77 29.89 2.96

80000 184.57 26.86 2.73

150000 98.81 15.05 2.03

200000 74.63 11.55 1.82

500000 32.99 5.83 1.40

1000000 18.66 3.71 1.26

2000000 11.14 2.53 1.16

3000000 8.33 2.09 1.13
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Table A6 DAF values as a function of source area for Scenario 6 (x=25
ft, y=source width + 25 ft, z=25 ft).

DAF

Area (sq. ft.) 8 5 t h 9 0 t h 9 5 t h

1200 44247.79 10479.98 1004.72

1500 30759.77 7215.01 744.05

5000 4789.27 1273.40 140.81

7500 2698.33 725.69 82.51

23000 637.76 155.16 21.82

26000 544.66 135.91 18.84

29000 482.63 121.43 16.52

100000 139.66 35.55 5.56

170000 76.69 21.24 3.94

250000 50.40 15.04 3.19

800000 18.10 6.04 1.81

1800000 10.26 3.87 1.48
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Dilution Factor Model Results: DNAPL Sites

Source size (acres) 0.5 10 30 100 600
Source length (m) 45 201 349 636 1,559
Aquifer thickness (m) 9.1

Infiltration by Average GW Mixing zone depth Dilution factor

Hyd. Region Velocity (m/yr) Site size (acres) Site size (acres)
Site Name State Region (m/yr) Seepage Darcy 0.5 10 30 100 600 0.5 10 30 100 600
Army Creek Landfill DE 10 0.24 5,563 1,947 5 21 37 67 165 861 370 214 118 49
Atlantic Wood Ind. VA 10 0.24 1,261 442 5 21 37 68 166 197 85 49 27 12
AtlasTack Corp. MA 9 0.22 3 1 10 30 46 76 174 2 1 1 1 1
Auburn Rd. Landfill NH 9 0.22 61 21 5 23 40 72 173 12 5 4 2 2
Baird & McGuire MA 9 0.22 61 21 5 23 40 72 173 12 5 4 2 2
Bally Groundwater PA 6 0.15 3,204 1,121 5 21 37 67 165 793 341 197 108 45
Beacon Hts. Landfill CT 9 0.22 15 5 6 27 44 76 174 4 2 2 1 1
Berks Sand Pit PA 6 0.15 10 4 6 27 44 76 174 4 2 2 1 1
Brodhead Creek PA 7 0.20 11,246 3,936 5 21 37 67 165 2,085 895 517 284 116
Brunswick Naval Air Sta. ME 9 0.22 230 81 5 22 38 69 168 41 18 11 6 3
Cannon Eng.- Bridgewater MA 9 0.22 3 1 11 30 46 76 174 2 1 1 1 1
Central Landfill RI 9 0.22 223 78 5 22 38 69 168 39 17 10 6 3
Centre County Kepone PA 6 0.15 61,189 21,416 5 21 37 67 165 15,112 6,489 3,747 2,053 839
Chas.-Geo. Reclam. Trust MA 9 0.22 34 12 6 24 42 74 174 8 3 2 2 1
Coakley Landfill NH 9 0.22 113 40 5 22 39 70 171 21 9 6 4 2
Craig Farm Drum PA 6 0.15 451 158 5 21 37 68 166 113 49 29 16 7
Davis Liquid Waste Rl 9 0.22 189 66 5 22 38 69 169 34 15 9 5 3
Delaware City PVC DE 10 0.24 223 78 5 22 38 69 169 36 16 10 6 3
Dorney Road Landfill PA 6 0.15 1,913 670 5 21 37 67 165 474 204 118 65 27
Dover Mun. Landfill NH 9 0.22 289 101 5 22 38 69 168 51 22 13 8 4
DuPont-Newport DE 10 0.24 33 12 6 25 42 74 174 7 3 2 2 1
Dublin TCE Site PA 6 0.15 32 11 5 24 41 73 173 10 4 3 2 1
Durham Meadows CT 9 0.22 612 214 5 21 37 68 166 105 45 27 15 7
East Mt. Zion PA 6 0.15 1,218 426 5 21 37 68 165 303 130 76 42 18
Elizabethtown Landfill PA 6 0.15 56 20 5 23 39 71 172 16 7 4 3 2
Gallup's Quarry CT 9 0.22 67 23 5 23 40 72 172 13 6 4 3 2
Greenwood Chemical VA 8 0.15 3 1 10 30 46 76 174 2 1 1 1 1
Groveland Wells MA 9 0.22 612 214 5 21 37 68 166 105 45 27 15 7
Halby Chemical Co. DE 10 0.24 5 2 9 30 46 76 174 2 1 1 1 1
Harvey & Knott Drum DE 10 0.24 434 152 5 22 37 68 167 69 30 18 10 5
Havertown PCP PA 8 0.15 24 9 6 24 41 74 174 8 4 2 2 1
Heleva Landfill PA 6 0.15 28 10 5 24 41 73 173 9 4 3 2 1
Henderson Road PA 6 0.15 834 292 5 21 37 68 166 208 89 52 29 12
Hocomonco Pond MA 9 0.22 1,986 695 5 21 37 68 165 336 145 84 46 20
Holton Circle NH 9 0.22 2,809 983 5 21 37 67 165 475 204 118 65 27
Hunterstown Road PA 6 0.15 562 197 5 21 37 68 166 141 61 35 20 9
Industri-plex MA 9 0.22 289 101 5 22 38 69 168 51 22 13 8 4
Kane and Lombard Street MD 8 0.15 681 238 5 21 37 68 166 170 73 43 24 10
Kearsarge Metallurgical Corp. NH 9 0.22 7 2 8 29 46 76 174 3 2 1 1 1
Keefe Environmental Services NH 9 0.22 12 4 7 28 45 76 174 4 2 2 1 1
Kellogg-Deering Well Field CT 9 0.22 946 331 5 21 37 68 166 161 69 40 23 10
Kimberton Site PA 8 0.15 308 108 5 22 37 68 167 78 34 20 11 5
Landfill & Resource Recovery Rl 9 0.22 244 86 5 22 38 69 168 43 19 11 7 3
Lindane Dump PA 6 0.15 82 29 5 22 39 70 170 22 10 6 4 2
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Dilution Factor Model Results: DNAPL Sites

Source size (acres) 0.5 10 30 100 600
Source length (m) 45 201 349 636 1,559
Aquifer thickness (m) 9.1

Infiltration by Average GW Mixing zone depth Dilution factor

Hyd. Region Velocity (m/yr) Site size (acres) Site size (acres)
Site Name State Region (m/yr) Seepage Darcy 0.5 10 30 100 600 0.5 10 30 100 600
Linemaster Switch Corp. CT 9 0.22 1,113 389 5 21 37 68 166 189 81 47 26 11
Maryland Sand, Gravel & Stone MD 8 0.15 2 1 10 30 46 76 174 2 1 1 1 1
McKin Co. ME 9 0.22 890 312 5 21 37 68 166 152 65 38 21 9
Metal Banks PA 6 0.15 5 2 8 29 46 76 174 3 1 1 1 1
Mottolo Pig Famm NH 9 0.22 131 46 5 22 38 70 170 24 10 6 4 2
MW Manufacturing PA 7 0.20 21,027 7,359 5 21 37 67 165 3,896 1,673 966 530 217
NCR Corp. Millsboro DE 10 0.24 223 78 5 22 38 69 169 36 16 10 6 3
Norwood PCBS MA 9 0.22 389 136 5 22 37 68 167 68 29 17 10 5
Nyanza Chemicals MA 9 0.22 39 14 5 24 41 74 174 9 4 3 2 1
O'Conner Company ME 9 0.22 214 75 5 22 38 69 169 38 16 10 6 3
Old City of York Landfill PA 8 0.15 779 273 5 21 37 68 166 194 84 49 27 12
Old Southington Landfill CT 7 0.20 134 47 5 22 38 70 170 27 12 7 4 2
Old Springfield Landfill VT 9 0.22 30 11 6 25 42 74 174 7 3 2 2 1
Osborne Landfill PA 7 0.20 1,113 389 5 21 37 68 166 208 89 52 29 12
Otis Air Natl. Guard MA 9 0.22 312 109 5 22 38 69 168 54 24 14 8 4
Ottati & Goss/Kingston Drums NH 9 0.22 46 16 5 24 41 73 173 10 4 3 2 1
Pease Air Force Base NH 9 0.22 11 4 7 28 45 76 174 4 2 1 1 1
Peterson/Puritan, Inc. Rl 9 0.22 56 19 5 23 40 72 173 11 5 3 2 2
Picillo Farm Rl 9 0.22 534 187 5 22 37 68 167 92 40 23 13 6
Pinette's SalvageYard ME 9 0.22 333 117 5 22 38 68 167 58 25 15 9 4
PSC Resources MA 9 0.22 45 16 5 24 41 73 173 9 4 3 2 1
Re-Solve, Inc. MA 9 0.22 834 292 5 21 37 68 166 142 61 36 20 9
Recticon/Allied Steel PA 6 0.15 73 26 5 22 39 70 171 20 9 5 3 2
Rhinehart Tire Fire VA 6 0.15 1,346 471 5 21 37 68 165 334 144 83 46 19
Saco Tannery Waste Pits ME 9 0.22 56 19 5 23 40 72 173 11 5 3 2 2
Saunders Supply Co. VA 10 0.24 28 10 6 25 42 75 174 6 3 2 2 1
Savage Mun. Water Supply NH 9 0.22 235 82 5 22 38 69 168 42 18 11 6 3
Silresim Chemical Corp. MA 9 0.22 26 9 6 25 42 75 174 6 3 2 2 1
Somersworth San. Landfill NH 9 0.22 139 49 5 22 38 70 170 25 11 7 4 2
South Municipal Water Supply NH 9 0.22 90 32 5 23 39 71 171 17 8 5 3 2
Southern MD Wood Treating MD 10 0.24 2 1 12 30 46 76 174 2 1 1 1 1
Stamina Mills, Inc. Rl 9 0.22 2,809 983 5 21 37 67 165 475 204 118 65 27
Std. Chlorine/Tybout's Corner LF DE 10 0.24 39 14 6 24 41 74 174 8 4 2 2 1
Strasburg Landfill PA 8 0.15 2,160 756 5 21 37 67 165 535 230 133 73 31
Sullivan's Ledge MA 9 0.22 112 39 5 22 39 70 171 21 9 6 4 2
Sussex County Landfill #5 DE 10 0.24 198 69 5 22 38 69 169 33 14 9 5 3
Sylvester's NH 9 0.22 490 171 5 22 37 68 167 84 36 21 12 6
Tansitor Electronics VT 9 0.22 103 36 5 22 39 70 171 19 8 5 3 2
Tibbets Road NH 9 0.22 28 10 6 25 42 75 174 7 3 2 2 1
US Defense General Supply VA 8 0.15 37 13 5 23 40 72 173 11 5 3 2 2
US Dover AFB DE 10 0.24 4 1 10 30 46 76 174 2 1 1 1 1
US Naval Air Development PA 6 0.15 56 19 5 23 39 71 172 16 7 4 3 2
US Newport Nav. Educ.&Tm. Ctr. Rl 9 0.22 3 1 11 30 46 76 174 2 1 1 1 1
W.R.Grace & Co./Acton MA 9 0.22 445 156 5 22 37 68 167 77 33 20 11 5
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Dilution Factor Model Results: DNAPL Sites

Source size (acres) 0.5 10 30 100 600
Source length (m) 45 201 349 636 1,559
Aquifer thickness (m) 9.1

Infiltration by Average GW Mixing zone depth Dilution factor

Hyd. Region Velocity (m/yr) Site size (acres) Site size (acres)
Site Name State Region (m/yr) Seepage Darcy 0.5 10 30 100 600 0.5 10 30 100 600
Western Sand & Gravel Rl 9 0.22 48 17 5 24 40 73 173 10 4 3 2 1
Westinghouse Elevator PA 6 0.15 562 197 5 21 37 68 166 141 61 35 20 9
Winthrop Landfill ME 9 0.22 16 6 6 27 44 76 174 5 2 2 1 1
Woodlawn County Landfill MD 8 0.15 557 195 5 21 37 68 166 140 60 35 20 9
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Dilution Factors (DFs) for 208 Sites in the Hydrogeologic Database (HGDB) - National Average
Source Area (acres)

0.5 10 30 100 600
Source Length (m) 45 201 349 636 1,559

Calculated Mixing Zone Depth (d) Dilution Factor (DF)
Hydrogeologic Infiltration Average K Hyd. Grad. Darcy v Aq. Thick. Source Area (acres) Source Area (acres)

Setting (m/y) (m/y) (m/m) (m/y) (m) 0.5 10 30 100 600 0.5 10 30 100 600

1.11 0.30 63 3.00E-02 2 30 11 41 62 96 195 3 2 2 1 1

1.11 0.30 946 1.00E-02 9 305 6 28 48 87 211 5 5 5 5 5

1.3 0.03 63 8.00E-02 5 23 5 22 39 70 172 23 23 14 8 4

1.6 0.08 946 9.30E-02 88 15 5 21 37 68 166 124 89 51 29 12

1.6 0.08 5,676 2.00E-03 11 21 5 23 39 71 173 18 17 10 6 3

1.7 0.14 157,680 1.00E-04 16 3 5 23 39 70 168 9 3 2 2 1

1.7 0.14 192,370 1.00E-02 1,924 6 5 21 37 67 165 1,459 419 242 133 55

1.8 0.03 63,072 5.00E-03 315 2 5 21 37 67 165 421 95 55 31 13

1.9 0.08 125,829 1.00E-03 126 5 5 21 37 68 166 169 39 23 13 6

1.9 0.08 2,759,400 3.00E-02 82,782 23 5 21 37 67 165 114,973 114,973 71,160 39,049 15,931

2.12 0.03 126 2.00E-03 0.3 5 8 26 42 72 170 2 1 1 1 1

2.12 0.03 946 2.00E-03 2 3 5 23 39 70 168 6 2 2 1 1

2.12 0.03 1,388 3.00E-03 4 91 5 22 39 71 174 19 19 19 19 11

2.12 0.03 1,577 1.00E-03 2 914 5 25 43 77 190 9 9 9 9 9

2.12 0.03 1,577 5.00E-03 8 24 5 22 38 69 170 35 35 23 13 6

2.12 0.03 23,652 3.00E-03 71 6 5 21 37 68 166 298 86 50 28 12

2.12 0.03 31,536 1.00E-03 32 24 5 21 37 68 166 133 133 88 49 20

2.13 0.03 95 3.00E-04 0.03 9 14 30 46 76 174 1 1 1 1 1

2.13 0.03 158 1.00E-03 0.2 130 12 50 83 138 276 3 3 2 2 2

2.13 0.03 2,838 2.00E-03 6 30 5 22 38 70 171 26 26 21 12 5

2.3 0.22 315 5.70E-03 2 46 10 40 64 104 210 3 3 2 2 1

2.3 0.22 5,992 1.00E-03 6 183 6 28 49 89 213 5 5 5 5 4

2.4 0.22 315 1.00E-03 0.3 15 18 37 52 83 180 1 1 1 1 1

2.4 0.22 315 2.00E-03 1 3 8 24 40 70 168 1 1 1 1 1

2.4 0.22 631 1.00E-02 6 9 6 26 44 76 174 5 2 2 1 1

2.4 0.22 1,892 1.00E-03 2 37 10 38 61 99 201 3 3 2 2 1

2.4 0.22 4,100 1.00E-03 4 3 6 24 40 70 168 2 1 1 1 1

2.4 0.22 11,038 2.00E-03 22 13 5 23 40 72 174 13 8 5 3 2

2.4 0.22 16,714 4.00E-03 67 6 5 22 38 69 168 35 11 7 4 2

2.4 0.22 107,222 5.00E-03 536 7 5 21 37 68 166 265 91 53 30 13
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Dilution Factors (DFs) for 208 Sites in the Hydrogeologic Database (HGDB) - National Average
Source Area (acres)

0.5 10 30 100 600
Source Length (m) 45 201 349 636 1,559

Calculated Mixing Zone Depth (d) Dilution Factor (DF)
Hydrogeologic Infiltration Average K Hyd. Grad. Darcy v Aq. Thick. Source Area (acres) Source Area (acres)

Setting (m/y) (m/y) (m/m) (m/y) (m) 0.5 10 30 100 600 0.5 10 30 100 600

2.4 0.22 190,793 1.00E-03 191 8 5 21 37 68 167 96 35 20 12 5

2.4 0.22 3,311,280 5.00E-03 16,556 18 5 21 37 67 165 8,118 6,978 4,019 2,206 901

2.5 0.30 946 2.00E-03 2 8 10 29 45 76 173 2 1 1 1 1

2.5 0.30 1,261 3.00E-03 4 305 8 37 64 114 268 3 3 3 3 3

2.5 0.30 4,415 7.00E-04 3 38 9 37 60 98 202 3 3 2 2 1

2.5 0.30 6,938 3.00E-03 21 23 5 24 42 75 179 9 9 5 3 2

2.5 0.30 23,337 4.00E-03 93 37 5 22 38 69 170 34 34 33 19 8

2.5 0.30 56,134 2.00E-03 112 10 5 22 38 69 168 41 19 12 7 3

2.6 0.30 1,577 1.00E-03 2 12 11 33 49 79 177 2 1 1 1 1

2.6 0.30 13,876 2.80E-02 389 34 5 21 37 68 166 137 137 123 68 28

2.6 0.30 50,773 5.00E-03 254 9 5 22 37 68 167 90 39 23 13 6

2.9 0.03 126 2.00E-03 0.3 11 8 31 47 78 176 3 2 1 1 1

2.9 0.03 1,261 1.00E-04 0.1 18 12 38 55 86 183 2 1 1 1 1

2.9 0.03 3,469 2.00E-02 69 15 5 21 37 68 166 291 208 120 66 28

2.9 0.03 22,075 1.00E-03 22 91 5 22 37 68 167 94 94 94 94 52

2.9 0.03 220,752 1.00E-03 221 15 5 21 37 67 165 922 660 381 209 86

3.7 0.14 220,752 2.00E-03 442 9 5 21 37 68 165 336 145 84 46 20

3.7 0.14 296,438 2.00E-04 59 9 5 22 38 69 168 47 20 12 7 3

4.1 0.03 32 1.00E-01 3 21 5 23 40 72 174 15 14 9 5 3

4.2 0.03 22 2.80E-02 1 11 6 27 45 77 176 4 2 2 1 1

4.2 0.03 284 3.20E-03 1 3 6 24 40 70 168 3 2 1 1 1

4.4 0.14 946 8.00E-03 8 3 5 23 40 70 168 5 2 1 1 1

4.4 0.14 9,776 1.30E-02 127 3 5 21 37 68 166 63 15 9 5 3

5.2 0.03 242,827 2.00E-03 486 17 5 21 37 67 165 2,025 1,596 919 505 207

5.3 0.03 2,317,896 2.00E-03 4,636 12 5 21 37 67 165 19,317 11,072 6,377 3,500 1,428

5.8 0.03 631 3.00E-03 2 24 5 24 41 75 179 10 10 6 4 2

5.8 0.03 33,113 2.00E-06 0.07 34 18 51 70 101 199 2 1 1 1 1

6.11 0.22 1,577 1.00E-02 16 24 5 24 41 75 179 10 10 6 4 2

6.11 0.22 4,415 5.00E-03 22 15 5 23 40 72 175 13 9 5 3 2

6.11 0.22 4,415 1.00E-02 44 21 5 22 39 70 171 24 23 14 8 4
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Dilution Factors (DFs) for 208 Sites in the Hydrogeologic Database (HGDB) - National Average
Source Area (acres)

0.5 10 30 100 600
Source Length (m) 45 201 349 636 1,559

Calculated Mixing Zone Depth (d) Dilution Factor (DF)
Hydrogeologic Infiltration Average K Hyd. Grad. Darcy v Aq. Thick. Source Area (acres) Source Area (acres)

Setting (m/y) (m/y) (m/m) (m/y) (m) 0.5 10 30 100 600 0.5 10 30 100 600

6.11 0.22 81,994 3.00E-03 246 9 5 21 37 68 166 123 49 29 16 7

6.12 0.03 946 8.00E-03 8 6 5 22 38 69 169 34 10 6 4 2

6.12 0.03 3,154 6.00E-03 19 3 5 22 37 68 167 51 12 8 5 2

6.12 0.03 315 1.70E-02 5 9 5 22 38 70 170 24 11 7 4 2

6.14 0.22 1,577 4.00E-02 63 8 5 22 38 69 169 33 12 7 5 2

6.14 0.22 1,892 2.00E-03 4 6 7 26 43 73 171 3 2 1 1 1

6.14 0.22 5,676 1.00E-03 6 6 6 26 42 73 171 5 2 1 1 1

6.14 0.22 14,191 7.00E-04 10 18 6 25 43 77 180 7 5 3 2 2

6.14 0.22 33,113 1.00E-02 331 23 5 21 37 68 166 164 164 101 56 23

6.2 0.14 126 4.00E-03 1 8 11 29 45 75 173 2 1 1 1 1

6.2 0.14 3 1.00E-02 0.03 5 9 26 42 72 170 1 1 1 1 1

6.2 0.14 1,325 5.00E-03 7 21 6 25 43 77 182 7 6 4 3 2

6.2 0.14 2,208 3.30E-02 73 30 5 22 38 69 168 57 57 47 26 11

6.3 0.03 1,892 4.30E-02 81 6 5 21 37 68 165 341 98 57 32 14

6.3 0.03 31,536 1.40E-01 4,415 3 5 21 37 67 165 11,774 2,637 1,519 834 341

6.4 0.08 9,776 1.20E-02 117 30 5 21 37 68 166 165 165 135 75 31

6.5 0.14 63 4.00E-02 3 20 7 30 49 84 185 4 3 2 2 1

6.5 0.14 189 2.30E-02 4 61 6 27 47 85 199 5 5 5 4 2

6.5 0.14 315 5.00E-03 2 21 8 33 53 87 186 3 2 2 1 1

6.5 0.14 315 2.50E-02 8 19 6 25 42 76 180 8 6 4 3 2

6.5 0.14 31,536 5.00E-02 1,577 6 5 21 37 67 165 1,197 343 198 109 45

6.5 0.14 34,690 8.00E-03 278 5 5 21 37 68 166 203 46 27 15 7

6.8 0.14 2,208 2.50E-02 55 2 5 22 38 68 166 14 4 3 2 1

7.11 0.22 95 6.00E-03 0.6 4 9 25 41 71 169 1 1 1 1 1

7.11 0.22 2,523 2.00E-02 50 3 5 22 38 69 168 17 5 3 2 1

7.12 0.22 4,100 3.00E-03 12 32 6 25 43 77 183 8 8 6 4 2

7.12 0.22 12,614 4.90E-02 618 6 5 21 37 68 166 305 92 54 30 13

7.12 0.22 116,052 4.00E-03 464 76 5 21 37 68 166 230 230 230 230 106

7.13 0.14 3,154 1.30E-02 41 17 5 22 38 69 170 33 25 15 9 4

7.13 0.14 5,519 1.00E-02 55 `5 5 22 38 69 168 44 12 7 4 2
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Dilution Factors (DFs) for 208 Sites in the Hydrogeologic Database (HGDB) - National Average
Source Area (acres)

0.5 10 30 100 600
Source Length (m) 45 201 349 636 1,559

Calculated Mixing Zone Depth (d) Dilution Factor (DF)
Hydrogeologic Infiltration Average K Hyd. Grad. Darcy v Aq. Thick. Source Area (acres) Source Area (acres)

Setting (m/y) (m/y) (m/m) (m/y) (m) 0.5 10 30 100 600 0.5 10 30 100 600

7.13 0.14 15,453 6.00E-03 93 8 5 22 37 68 167 72 27 16 9 4

7.14 0.30 6,307 4.90E-02 309 5 5 21 37 68 166 109 27 16 9 4

7.14 0.30 6,938 4.00E-03 28 8 5 23 40 72 172 12 5 3 2 1

7.14 0.30 11,038 2.50E-01 2,759 5 5 21 37 67 165 921 207 120 66 28

7.14 0.30 14,507 1.20E-02 174 18 5 22 38 68 168 62 53 31 17 8

7.14 0.30 17,660 2.00E-03 35 43 5 23 40 72 177 14 14 14 9 4

7.14 0.30 23,652 3.30E-02 781 18 5 21 37 68 166 273 234 135 75 31

7.15 0.30 7,253 6.00E-04 4 37 8 33 55 93 200 3 3 2 2 1

7.15 0.30 24,314 6.80E-03 165 11 5 22 38 68 168 59 30 18 10 5

7.16 0.14 221 4.00E-03 1 8 9 29 45 75 173 2 1 1 1 1

7.16 0.14 3,154 3.00E-03 9 9 5 24 41 73 173 9 4 3 2 1

7.17 0.14 19 8.00E-03 0.2 5 10 27 42 73 170 1 1 1 1 1

7.17 0.14 32 9.00E-03 0.3 3 8 24 40 70 168 1 1 1 1 1

7.17 0.14 32 3.00E-02 1 11 10 31 48 78 176 2 1 1 1 1

7.17 0.14 63 2.20E-02 1 3 7 24 40 70 168 2 1 1 1 1

7.17 0.14 126 1.50E-01 19 30 5 23 39 72 175 16 16 13 7 4

7.17 0.14 315 1.00E-03 0.3 12 15 33 49 79 177 2 1 1 1 1

7.17 0.14 315 7.00E-03 2 23 7 31 51 86 188 4 3 2 2 1

7.17 0.14 946 5.00E-02 47 14 5 22 38 69 169 38 24 14 8 4

7.17 0.14 3,154 1.00E-02 32 5 5 22 38 69 169 24 6 4 3 2

7.17 0.14 3,469 1.70E-02 59 55 5 22 38 69 169 47 47 47 37 16

7.17 0.14 21,760 4.00E-03 87 15 5 22 37 68 167 68 48 28 16 7

7.18 0.14 1,892 5.00E-03 9 1 5 22 38 68 166 2 1 1 1 1

7.3 0.14 946 5.00E-03 5 5 6 25 41 72 170 5 2 2 1 1

7.3 0.14 25,544 9.00E-04 23 4 5 22 39 70 168 14 4 3 2 1

7.4 0.22 189 1.20E-02 2 61 9 38 63 106 221 3 3 3 2 1

7.4 0.22 2,681 9.00E-03 24 2 5 23 39 70 167 7 2 2 1 1

7.4 0.22 3,784 4.00E-02 151 2 5 22 37 68 166 25 6 4 3 2

7.5 0.30 63 7.00E-03 0.4 518 35 143 230 363 618 2 2 2 2 1

7.5 0.30 11,038 5.00E-04 6 23 7 30 50 85 187 4 3 2 2 1
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Dilution Factors (DFs) for 208 Sites in the Hydrogeologic Database (HGDB) - National Average
Source Area (acres)

0.5 10 30 100 600
Source Length (m) 45 201 349 636 1,559

Calculated Mixing Zone Depth (d) Dilution Factor (DF)
Hydrogeologic Infiltration Average K Hyd. Grad. Darcy v Aq. Thick. Source Area (acres) Source Area (acres)

Setting (m/y) (m/y) (m/m) (m/y) (m) 0.5 10 30 100 600 0.5 10 30 100 600

7.6 0.14 63 7.00E-03 0.4 4 9 25 41 71 169 1 1 1 1 1

7.6 0.14 126 1.00E-02 1 15 9 33 51 82 180 3 2 1 1 1

7.6 0.14 6,623 2.00E-02 132 21 5 21 37 68 167 102 102 59 33 14

7.7 0.14 158 3.00E-03 0.5 5 9 26 42 72 170 1 1 1 1 1

7.7 0.14 8,830 5.00E-04 4 46 6 27 47 84 195 5 5 5 3 2

7.8 0.14 631 5.00E-03 3 8 7 27 44 75 173 4 2 1 1 1

7.9 0.22 1,892 3.00E-02 57 32 5 22 38 70 170 30 30 25 14 6

7.9 0.22 2,208 9.00E-04 2 23 9 35 55 89 188 3 2 2 1 1

7.9 0.22 3,879 4.00E-03 16 8 5 24 41 73 172 10 4 3 2 1

7.9 0.22 5,676 1.00E-03 6 6 6 26 42 73 171 5 2 1 1 1

7.9 0.22 6,307 1.00E-03 6 61 6 28 48 86 201 5 5 5 4 2

7.9 0.22 7,253 6.00E-04 4 40 7 30 51 89 199 4 4 3 2 2

7.9 0.22 7,884 3.00E-02 237 3 5 21 37 68 166 75 18 11 6 3

7.9 0.22 9,776 7.00E-04 7 15 6 26 45 78 180 5 3 2 2 1

7.9 0.22 13,245 6.00E-03 79 12 5 22 38 69 169 41 23 14 8 4

7.9 0.22 13,876 2.00E-03 28 122 5 23 40 72 177 16 16 16 16 11

7.9 0.22 14,822 1.00E-03 15 61 5 24 42 76 184 9 9 9 8 4

7.9 0.22 15,768 1.00E-03 16 24 5 24 41 75 179 10 10 6 4 2

7.9 0.22 18,922 5.00E-03 95 8 5 22 38 69 168 48 18 11 6 3

7.9 0.22 23,967 2.00E-03 48 23 5 22 38 70 171 25 25 16 9 4

7.9 0.22 29,959 4.00E-03 120 19 5 22 38 68 168 61 53 31 17 8

7.9 0.22 34,374 6.00E-03 206 26 5 21 37 68 167 103 103 73 40 17

7.9 0.22 37,843 3.00E-03 114 9 5 22 38 68 168 58 25 15 9 4

7.9 0.22 44,150 2.00E-03 88 19 5 22 38 69 168 45 39 23 13 6

7.9 0.22 99,654 7.00E-04 70 7 5 22 38 69 168 36 12 7 5 2

7.9 0.22 110,376 4.00E-03 442 21 5 21 37 68 166 218 218 126 70 29

7.9 0.22 662,256 3.00E-03 1,987 6 5 21 37 67 165 976 280 162 89 37

7.9 0.22 64,018,080 9.00E-04 57,616 76 5 21 37 67 165 28,244 28,244 28,244 28,244 13,045

8.6 0.22 2,523 1.10E-02 28 6 5 23 39 71 170 16 5 3 2 2

9.12 0.22 22 4.00E-03 0.09 14 18 35 51 81 179 1 1 1 1 1
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Dilution Factors (DFs) for 208 Sites in the Hydrogeologic Database (HGDB) - National Average
Source Area (acres)

0.5 10 30 100 600
Source Length (m) 45 201 349 636 1,559

Calculated Mixing Zone Depth (d) Dilution Factor (DF)
Hydrogeologic Infiltration Average K Hyd. Grad. Darcy v Aq. Thick. Source Area (acres) Source Area (acres)

Setting (m/y) (m/y) (m/m) (m/y) (m) 0.5 10 30 100 600 0.5 10 30 100 600

9.12 0.22 158 1.20E-02 2 3 7 24 40 70 168 2 1 1 1 1

9.13 0.30 315 6.00E-03 2 5 8 26 42 72 170 2 1 1 1 1

9.14 0.22 126 5.00E-02 6 5 6 25 41 72 170 4 2 1 1 1

9.14 0.22 126 2.00E-02 3 8 8 28 44 75 173 3 1 1 1 1

9.14 0.22 631 1.50E-01 95 2 5 22 38 68 167 22 6 4 2 2

9.14 0.22 4,100 1.00E-02 41 6 5 22 39 70 169 22 7 4 3 2

9.15 0.30 631 1.00E-02 6 11 7 28 45 77 176 4 2 2 1 1

9.15 0.30 2,208 2.00E-02 44 4 5 22 39 70 168 13 4 3 2 1

9.15 0.30 5,046 3.00E-03 15 12 6 25 42 75 176 7 4 3 2 1

9.15 0.30 11,038 7.50E-02 828 3 5 21 37 68 166 185 42 25 14 6

9.15 0.30 19,237 8.00E-03 154 12 5 22 38 69 168 55 32 19 11 5

9.15 0.30 19,237 1.30E-02 250 11 5 22 37 68 167 89 45 26 15 7

9.15 0.30 27,752 2.00E-03 56 24 5 22 39 71 172 21 21 14 8 4

9.15 0.30 27,752 2.00E-03 56 24 5 22 39 71 172 21 21 14 8 4

9.15 0.30 33,113 4.00E-04 13 30 6 26 44 79 186 7 7 5 3 2

9.15 0.30 60,864 3.00E-03 183 30 5 22 38 68 167 65 65 53 30 13

9.7 0.08 126 3.00E-02 4 107 6 25 44 79 192 7 7 7 7 4

9.9 0.22 284 1.00E-02 3 9 8 29 46 76 174 3 2 1 1 1

9.9 0.22 315 5.10E-01 161 6 5 22 37 68 167 81 24 14 8 4

9.9 0.22 8,830 4.00E-03 35 18 5 22 39 71 172 19 16 10 6 3

10.2 0.30 25 9.50E-03 0.2 5 9 26 42 72 170 1 1 1 1 1

10.2 0.30 32 1.70E-02 0.5 7 11 28 44 74 172 1 1 1 1 1

10.2 0.30 126 3.00E-03 0.4 4 9 25 41 71 169 1 1 1 1 1

10.2 0.30 126 2.50E-02 3 12 8 31 48 79 177 3 2 1 1 1

10.2 0.30 158 6.00E-04 0.1 3 8 24 40 70 168 1 1 1 1 1

10.2 0.30 284 1.00E-02 3 8 8 28 44 75 173 3 1 1 1 1

10.2 0.30 315 4.00E-03 1 6 10 27 43 73 171 2 1 1 1 1

10.2 0.30 315 1.00E-02 3 11 8 30 47 78 176 3 2 1 1 1

10.2 0.30 631 5.00E-03 3 1 6 22 38 68 166 1 1 1 1 1

10.2 0.30 2,208 1.00E-05 0.02 8 12 29 45 75 173 1 1 1 1 - 1
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Dilution Factors (DFs) for 208 Sites in the Hydrogeologic Database (HGDB) - National Average
Source Area (acres)

0.5 10 30 100 600
Source Length (m) 45 201 349 636 1,559

Calculated Mixing Zone Depth (d) Dilution Factor (DF)
Hydrogeologic Infiltration Average K Hyd. Grad. Darcy v Aq. Thick. Source Area (acres) Source Area (acres)

Setting (m/y) (m/y) (m/m) (m/y) (m) 0.5 10 30 100 600 0.5 10 30 100 600

10.2 0.30 2,208 1.00E-02 22 8 5 24 41 73 172 10 4 3 2 1

10.2 0.30 3,469 2.00E-03 7 3 6 24 40 70 168 3 1 1 1 1

10.2 0.30 4,415 5.00E-03 22 55 5 24 42 75 183 10 10 10 7 4

10.2 0.30 4,415 1.40E-02 62 9 5 22 39 70 170 23 10 6 4 2

10.2 0.30 19,552 3.00E-04 6 21 7 30 49 84 186 4 3 2 2 1

10.2 0.30 607,068 2.00E-03 1,214 15 5 21 37 67 165 424 303 175 96 40

10.5 0.30 315 2.00E-03 0.6 3 8 24 40 70 168 1 1 1 1 1

10.5 0.30 631 1.00E-03 0.6 0 5 22 37 68 165 1 1 1 1 1

10.5 0.30 4,415 2.00E-03 9 20 6 27 46 81 183 5 4 3 2 1

11.3 0.30 631 1.00E-02 6 6 7 26 43 73 171 4 2 1 1 1

11.3 0.30 7,569 6.00E-03 45 46 5 23 39 71 174 18 18 18 12 5

11.3 0.30 12,614 5.00E-03 63 5 5 22 38 70 169 22 6 4 2 2

11.4 0.30 32 5.00E-03 0.2 15 20 37 52 83 180 1 1 1 1 1

11.4 0.30 284 3.00E-03 0.9 30 17 49 67 98 195 2 1 1 1 1

11.4 0.30 315 5.00E-02 16 2 5 23 38 69 167 3 1 1 1 1

11.4 0.30 315 1.00E-03 0.3 24 25 46 61 92 189 2 1 1 1 1

11.4 0.30 946 2.00E-04 0.2 2 6 23 39 69 167 1 1 1 1 1

11.4 0.30 1,261 2.00E-03 3 11 9 31 47 78 176 3 1 1 1 1

11.4 0.30 1,261 1.70E-02 21 3 5 23 39 70 168 6 2 2 1 1

11.4 0.30 1,577 2.30E-02 36 5 5 23 39 70 169 13 4 3 2 1

11.4 0.30 2,523 2.00E-03 5 2 6 23 39 69 167 2 1 1 1 1

11.4 0.30 3,154 1.50E-01 473 6 5 21 37 68 166 166 48 28 16 7

11.4 0.30 8,168 3.30E-03 27 6 5 23 40 72 171 11 4 3 2 1

11.4 0.30 13,876 2.00E-03 28 61 5 23 41 74 180 12 12 12 10 5

11.4 0.30 176,602 1.90E-02 3,355 4 5 21 37 67 165 1,045 235 136 75 31

12.4 0.30 309,053 5.00E-04 155 43 5 22 38 69 168 56 56 56 35 15

13.4 0.08 5,361 1.00E-03 5 6 5 24 40 72 171 9 3 2 2 1

13.4 0.08 7,884 2.00E-02 158 3 5 21 37 68 166 141 32 19 11 5



Hydrogeologic Settings for HGDB Sites

Region Setting Reference Number
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Western  Mountain Ranges
Mountain Slopes Facing East 1.1
Mountain Flanks Facing East 1.3
Mountain Flanks Facing West 1.4
Wide Alluvial Valleys Facing East 1.6
Wide Alluvial Valleys Facing West 1.7
Alluvial Mountain Valleys Facing West 1.8
Alluvial Mountain Valleys Facing East 1.9
Coastal Beaches 1.11

Alluvial Basins
Mountain Slopes 2.1
Alternating Sedimentary Rocks 2.3
River Alluvium With Overbank Deposits 2.4
River Alluvium Without Overbank Deposits 2.5
Coastal Lowlands 2.6
Alluvial Fans 2.9
Alluvial Basins with Internal Drainage 2.13
Playa Lakes 2.11
Continental Deposits 2.12

Columbia Lava Plateau
Lava Flows: Hydraulically Connected 3.3
Alluvial Fans 3.5
River Alluvium 3.7

Colorado Plateau and Wyoming Basin
Resistant Ridges 4.1
Consolidated Sedimentary Rocks 4.2
Alluvium and Dune Sand 4.3
River Alluvium 4.4

High Plains

River Alluvium with Overbank Deposits 5.2
River Alluvium without Overbank Deposits 5.3
Playa Lakes 5.7
Ogalalla 5.8

Non-Glaciated Central Region
Triassic Basins 6.2
Mountain Slopes 6.3
Mountain Flanks 6.4



Hydrogeologic Settings for HGDB Sites

Region Setting Reference Number

F-12

Non-Glaciated Central Region (cont.)
Alternating Beds of Sandstone, Limestone,
  or Shale Under Thin Soil 6.5
Alternating Beds of Sandstone, Limestone,
  or Shale Under Deep Regolith 6.6
Alluvial Mountain Valleys 6.8
Braided River Deposits 6.9
River Alluvium with Overbank Deposits 6.14
River Alluvium without Overbank Deposits 6.11
Unconsolidated and Semi-Consolidated
  Aquifers 6.12
Solution Limestone 6.13

Glaciated Central Region
Till Over Solution Limestone 7.1
Outwash Over Solution Limestone 7.2
Till Over Bedded Sedimentary Rock 7.3
Thin Till Over Bedded Sedimentary Rock 7.4
Outwash Over Bedded Sedimentary Rock 7.5
Till Over Sandstone 7.6
Till Over Shale 7.7
Glaciated Lake Deposits 7.8
Outwash 7 9
Till Over Outwash 7.18
Moraine 7.11
Buried Valley 7.12
River Alluvium with Overbank Deposits 7.13
River Alluvium without Overbank Deposits 7.14
Beaches, Beach Ridges, and Sand Dunes 7.15
Swamp/Marsh 7.16
Till 7.17

Piedmont Blue Ridge Region
Thick Regolith 8.1
River Alluvium 8.6

Northeast and Superior Uplands
Glacial Till Over Crystalline Bedrock 9.1
Glacial Lakes/Glacial Marine Deposits 9.2
Bedrock Uplands 9.4
Swamp/Marsh 9.5
Mountain Flanks 9.7
Glacial Till Over Outwash 9.9
Outwash 9.15
Alluvial Mountain Valleys 9.11



Hydrogeologic Settings for HGDB Sites

Region Setting Reference Number

F-13

Northeast and Superior Uplands (cont.)
River Alluvium with Overbank Deposits 9.12
River Alluvium without Overbank Deposits 9.13
Till 9.14

Atlantic and Gulf Coast
Confined Regional Aquifers 10.1
Unconsolidated and Semi-Consolidated
  Shallow Surfacial Aquifers 10.2
River Alluvium with Overbank Deposits 10.3
River Alluvium without Overbank Deposits 10.4
Swamp 10.5

Southeast Coastal Plain
Solution Limestone and Shallow
  Surfacial Aquifers 1.11
Swamp 11.2
Beaches and Bars 11.3
Coastal Deposits 11.4

Hawaii
Volcanic Uplands 12.1
Coastal Beaches 12.4

Alaska
Coastal Lowland Deposits 13.2
Glacial and Glacio-lacustrine Deposits of
  the Interior Uplands 13.4
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Background Discussion for Soil-Plant-Human Exposure Pathway

Introduction

The U.S. Environmental Protection Agency (EPA) has identified the consumption of garden fruits
and vegetables as a likely exposure pathway to contaminants in residential soils. To address this
pathway within the guidance, the Office of Emergency and Remedial Response (OERR) evaluated
methods to calculate soil screening levels (SSLs) for the soil-plant-human exposure pathway. In
particular, OERR evaluated algorithms and approaches proposed by other EPA offices or identified in
the open literature. Key sources of information included the Technical Support Document for Land
Application of Sewage Sludge  (U.S. EPA, 1992), Estimating Exposure to Dioxin-like Compounds
(U.S. EPA, 1994), Plant Contamination (Trapp and McFarlane, 1995), Current Studies on Human
Exposure to Chemicals with Emphasis on the Plant Route (Paterson and Mackay, 1991), Uptake of
Organic Contaminants by Plants (McFarlane, 1991), and Air-to-Leaf Transfer of Organic Vapors to
Plants (Bacci and Calamari, 1991).

Although empirical data on plant uptake from soil (either through root or leaf transfer) are limited, a
comprehensive collection of available empirical data on plant uptake is presented in the Technical
Support Document for the Land Application of Sewage Sludge  (U.S. EPA, 1992), hereafter referred
to as the “Sludge Rule.” The Sludge Rule presents uptake-response slopes, or bioconcentration
factors, for a number of heavy metals found in sewage sludge, including six metals addressed in the
Soil Screening Guidance (i.e., arsenic, cadmium, mercury, nickel, selenium, and zinc). These
empirical bioconcentration factors were used in the development of the generic plant SSLs presented
in this appendix.

The Sludge Rule does not present uptake-response slopes for organic chemicals because of a lack of
empirical data. Therefore, generic plant SSLs for organic contaminants are not presented in this
appendix. Currently, EPA is evaluating mathematical constructs to estimate plant uptake of organic
chemicals for several initiatives (e.g., Hazardous Waste Identification Rule, Office of Solid Waste;
Indirect Exposure to Combustion Emissions, Office of Research and Development). In addition, new
mathematical models are becoming available that use a fugacity-based approach to estimate plant
uptake of organic compounds (e.g., PLANTX, Trapp and McFarlane, 1995). Once these methods are
reviewed and finalized, OERR may be able to address the soil-plant-human exposure pathway for
organic contaminants.

The methods and data used to calculate the generic plant SSLs for arsenic, cadmium, mercury, nickel,
selenium, and zinc are presented below. For comparative purposes, data on the potential
phytotoxicity of metals have also been included. In addition, the site-specific factors that influence
the bioavailability and uptake of metals by plants are discussed. The potentially significant effect of
these site-specific factors on plant uptake underscores the need for site-specific assessments where
the soil-plant-human pathway may be of concern.

G.1 SSL Calculations from Empirical Data

For uptake of chemicals into edible plants, EPA recommends a simple equation to determine SSLs for
the soil-plant-human exposure pathway. The equation is appropriate for both belowground and
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aboveground vegetation, provided that the appropriate bioconcentration factor (Br) is used (see
Section G.4). The screening level equation for the soil-plant-human pathway is given by:

SSL equation for the Soil-Plant-Human Pathway 

Screening  Level  ( mg / kg)   =   
C plant

Br (G-1)

Parameter/Definition (units) Default
Cplant/acceptable plant concentration (mg/kg DW) see Section G.2

Br/plant-soil bioconcentration factor (mg contaminant/kg
plant tissue DW)(mg contaminant/kg soil)-1

chemical- and plant-specific
(see Section G.2)

It is important to note that the plant concentration is in dry weight (DW) instead of fresh weight
(FW). Consequently, the consumption rates for plants must also be given in dry weight. For
convenience, Table G-1 presents conversion factors with which to convert fresh weight to dry weight
for a variety of garden fruits and vegetables. For example, because the conversion factor for lettuce is
0.052, 10 kg of lettuce fresh weight is equivalent to 0.52 kg of lettuce dry weight.

Several inputs to Equation G-1 are either derived from other equations or identified from empirical
studies in the literature. Specifically, the derivation and data sources for Cplant and Br are discussed
below.

G.2 Acceptable Concentration in Plant Tissue (Cplant)

The acceptable contaminant concentration in plant tissues (Cplant) in mg/kg DW for fruits and
vegetables is backcalculated using the following equation:

Acceptable Plant Concentration for Fruits and Vegetables (Cplant)

C plant   =   
I   H   BW

F   H   CR

(G-2)

Parameter/Definition (units) Default

I/acceptable daily intake of contaminant (mg/kg-d) see Section G.3

BW/body weight (kg) 70
F/fraction of fruits and vegetables consumed that are
contaminated (unitless)

0.4 (see Section G.4)

CR/consumption rate for fruits and vegetables 
(kg-plant DW-d)

0.0197 (aboveground)
0.0024 (belowground)
(see Section G.4)
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Table G-1. Fresh-to-Dry Conversion Factors for
Fruits and Aboveground Vegetables

Vegetables Fruits

Asparagus 0.070 Apple 0.159

Snap beans 0.111 Bushberry 0.151

Cucumber 0.039 Cherry 0.170

Eggplant 0.073 Grape 0.181

Sweet pepper 0.074 Peach 0.131

Squash 0.082 Pear 0.173

Tomato 0.059 Strawberry 0.101

Broccoli 0.101 Plum/prune 0.540

Brussels sprouts 0.151

Cabbage 0.076

Cauliflower 0.083

Celery 0.063

Escarole 0.134

Green onions 0.124

Lettuce 0.052

Spinach green 0.073

Average for vegetables 0.085 Average for fruitsa 0.15
a Plum/prune was omitted from the average as an outlier.
Source: Baes et al. (1984).

G.3 Acceptable Daily Intake (I) of Contaminants

For carcinogens, the acceptable daily intake (I) in mg/kg-day is calculated at the target risk level,
using default assumptions for exposure duration, exposure frequency, and averaging time. At the
target risk level, the acceptable daily intake of carcinogens may be calculated as follows:

Acceptable daily intake for carcinogens

I   =   
TR  H   AT  H   365 d / yr

ED  H   EF  H   CSForal

(G-3)

Parameter/Definition (units) Default
TR/target risk level (unitless) 10-6

AT/averaging time (years) 70

ED/exposure duration (years) 30
EF/exposure frequency (d/yr) 350

CSForal/oral cancer slope factor (mg/kg-d)-1 chemical-specific (see Part 2, Table 1)
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For noncarcinogens, the acceptable daily intake (I) in mg/kg-day is calculated at a hazard quotient of
1 using the following equation:

Acceptable daily intake (I) for noncarcinogens

I   =   
HQ  H   RfD  H   AT  H   365 d / yr

ED  H   EF

(G-4)

Parameter/Definition (units) Default
HQ/target hazard quotient (unitless) 1

AT/averaging time (years) 30
ED/exposure duration (years) 30

EF/exposure frequency (d/yr) 350

RfD/oral reference dose (mg/kg-d) chemical-specific (see Part 2, Table 1)

G.4 Contaminated Fraction (F) and Consumption Rate (CR)

Default values for the fraction of vegetables assumed to be contaminated (F) are recommended in the
Exposure Factors Handbook  (U.S. EPA, 1990). For home gardeners, a high-end dietary fraction of
0.40 is assumed for the ingestion of contaminated fruits and vegetables grown onsite.

The default values for total fruit and vegetable consumption rates (CR) cited in the Exposure Factors
Handbook are 0.140 and 0.2 kg/d fresh weight, respectively. Assuming that the homegrown fraction
is roughly 0.25 to 0.40, EPA estimated fresh weight consumption rates of: (1) 0.088 kg/d of
aboveground unprotected fruits, (2) 0.076 kg/d of aboveground unprotected vegetables, and (3) 0.028
kg/d of unprotected belowground vegetables (U.S. EPA, 1994). The consumption rates for fruits and
vegetables are converted to dry weight based on the average fresh-to-dry conversion of 0.15 for
fruits and 0.085 for vegetables presented in Table G-1. For unprotected belowground vegetables, the
consumption rate (CR) is calculated by multiplying the fresh weight consumption rate (0.028 kg
FW/d) by the average conversion factor of 0.085 resulting in a CR of 0.0024 kg DW/d. Using this
same method, dry weight consumption rates of 0.0132 and 0.0065 kg DW/d were calculated for
unprotected aboveground fruits and vegetables, respectively. Consequently, the overall consumption
rate (CR) for aboveground, unprotected fruits and vegetables is 0.0197 kg DW/d. 

The distinction between protected and unprotected produce reflects evidence that, for protected
plants such as cantaloupe and citrus, there is very little translocation of contaminants to the edible
parts of the plant. EPA recognizes that, while these assumptions for contaminated fraction and
consumption rates are reasonable for general assessment purposes, there is likely to be wide
variability on the types of produce grown at home, the percentage that is unprotected, and other
exposure-related characteristics (U.S. EPA, 1994).
 
G.5 Soil-to-Plant Bioconcentration Factors (Br)

For metals, soil-to-plant bioconcentration factors (Br) for both aboveground and belowground plants
must be identified from empirical studies because the relationship between soil concentration and
plant concentration has not been described adequately to provide a mathematical construct for
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modeling. Table G-2 provides empirical plant uptake values for six metals identified in the Technical
Support Document for Land Application of Sewage Sludge  (U.S. EPA, 1992). Because of the
variability in site-specific assessments, bioconcentration factors that are appropriate for the type of
produce considered in a particular risk assessment should be selected. For general screening purposes,
the geometric mean Br values for leafy vegetables and root vegetables are typically selected to
represent aboveground and belowground plants, respectively. These values may be used to calculate
SSLs for six metals for the soil-plant-human exposure pathway.

G.6 Example Calculation of Soil-Plant-Human SSL: Cadmium

To demonstrate how the methods described in this appendix may be used to calculate an SSL for the
soil-plant-human pathway, a sample calculation is provide below for cadmium. Cadmium is considered
a noncarcinogen via oral exposure and, therefore, the acceptable daily intake (I) is calculated using
Equation G-4. Using the RfD for cadmium ingested in food of 1.0 x 10-3 mg/kg (the RfD is 5.0 x 10-4

in water), Equation G-4 may be solved for acceptable daily intake (I) of cadmium from a dietary
source:

I   =   
HQ  H   RfD  H   AT  H   365 d / yr

ED  H   EF
  

  

  I   =   
1   H   1 . 0 H 10- 3   mg / kg − d   H   30  yr  H   365 d / yr

30  yrs  H   350  d / yr
  

I   =   1 . 0 H 10- 3   mg / kg − d 

The acceptable daily intake (I) is used in Equation G-2 to estimate the acceptable contaminant
concentration in plant tissue (Cplant). However, Equation G-2 is designed to solve for the acceptable
plant concentration (Cplant) in either aboveground fruits and vegetables or belowground vegetables.
Consequently, Equations G-1 and G-2 must be combined to calculate the screening level for the
ingestion of both aboveground and belowground produce. These equations are combined by summing
the product of the category-specific produce intake and bioconcentration factors. Since the default
contaminated fraction applies to both categories of produce, Equations G-1 and G-2 are combined to
solve for the soil screening level:

Screening  Level  ( mg / kg)   =   
I   H   BW

F   H   3 ( CR  H   Br) 

(G-5)
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Table G-2. Summary Table of Empirical Bioconcentration Factors for Metals
(in mg contaminant per kg plant DW / mg contaminant per kg soil)

Bioconcentration
factors (Br)

Study
observations pH Range Min Max

Geometric
Mean Br

Arsenic
grains and cereals 1 7.5 0.026 0.026 0.026
potatoes 8 5.5 - 7.5 0.002 0.24 0.004
leafy vegetables 7 5.5 - 7.5 0.002 0.068 0.036
legumes 7 NR - 7.5 0.002 0.004 0.002
root vegetables 7 NR - 7.5 0.002 0.28 0.008
garden fruits 5 NR - 7.5 0.002 0.006 0.002
sweet corn 3 NR 0.002 0.002 0.002
Cadmium
grains and cereals 14 4.4 - 8.0 0.002 0.346 0.36
potatoes 14 4.7- 8.0 0.002 0.076 0.008
leafy vegetables 71 4.6 - 8.4 0.002 14.12 0.364
legumes 14 5.1 - 7.7 0.002 0.054 0.004
root vegetables 25 4.6- 8.0 0.002 1.188 0.064
garden fruits 19 4.6 - 7.1 0.002 1.272 0.09
sweet corn 12 5.1 - 7.1 0.02 0.666 0.118
Mercury
grains and cereals 1 5.3 - 7.1 0.0854 0.0854 0.0854
potatoes 1 5.3 - 7.1 0.002 0.002 0.002
leafy vegetables 9 5.3 - 7.1 0.002 0.092 0.008
legumes 3 5.3 - 7.1 0.002 0.002 0.002
root vegetables 6 5.3 - 7.1 0.002 0.086 0.014
garden fruits 7 5.3 - 7.1 0.002 0.086 0.01
sweet corn default ND 0.002 0.002 0.002

Nickel
grains and cereals 10 6.2 - 8.0 0.002 0.11 0.01
potatoes 14 6.4 - 8.0 0.002 0.06 0.01
leafy vegetables 56 5.3 - 8.0 0.002 30 0.032
legumes 11 5.9 - 7.7 0.002 1.004 0.062
root vegetables 25 5.9 - 8.0 0.002 0.232 0.008
garden fruits 14 5.9 - 7.3 0.002 0.19 0.006
sweet corn 4 5.9 - 7.1 0.002 0.002 0.002
Selenium
grains and cereals 4 5.5 - 7.0 0.002 0.11 0.002
potatoes 2 5.5 - 6.8 0.018 0.096 0.042
leafy vegetables 7 5.5 - 7.8 0.002 0.076 0.016
legumes 4 5.5 - 6.8 0.024 0.11 0.024
root vegetables 8 5.5 - 7.6 0.004 0.096 0.022
garden fruits 8 5.5 - 6.8 0.008 0.078 0.02
sweet corn default ND 0.002 0.002 0.002
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Table G-2. (continued)

Bioconcentration
factors (Br)

Study
observations pH Range Min Max

Geometric
Mean Br

Zinc
grains and cereals 13 5.3 - 8.0 0.016 0.368 0.1
potatoes 14 4.7 - 8.0 0.01 0.122 0.024
leafy vegetables 47 4.6 - 8.0 0.012 4.488 0.25
legumes 10 5.1 - 7.7 0.002 0.11 0.036
root vegetables 20 4.6 - 8.0 0.002 0.412 0.044
garden fruits 21 4.6 - 7.3 0.002 0.394 0.046
sweet corn 8 5.1 - 6.5 0.002 0.19 0.02
NR = Not reported
ND = No data

The input parameters in Equation G-5 correspond to input parameters in Equations G-1 and G-2,
with a contaminated fraction (F) of 0.4, and consumption rates (CRag and CRb g) and
bioconcentration factors (Brag and Brbg) specific to either aboveground or belowground produce.
Solving Equation G-5 for cadmium using the default parameters in Equation G-2 for F, CRag, and CRbg

results in:

Screening  Level  =   
I   H   BW

0 . 4   H Σ ( CRag  H   Brag)   +   ( CRb g  H   Brb g) 
  

  

  Screening  Level  =   
1 . 0 H 10- 3   mg / kg − d   H   70  kg

0 . 4   H   Σ ( 0 . 0197  H   0 . 364)   +   ( 0 . 0024  H   0 . 064)   kg  soil / d 
  

Screening  Level  =   24  mg / kg  soil

As described above, the geometric mean Br values for leafy vegetables and root vegetables were
selected to represent the bioconcentration factors (Br) for aboveground fruits and vegetables (Brag)
and belowground vegetables (Brbg), respectively (see Table G-2). SSLs for the plant pathway that are
calculated using the bioconcentration factors for leafy and root vegetables are considered to be
generic SSLs by OERR. During site-specific assessments, OERR recommends that a weighted average
bioconcentration factor be used to reflect the type of produce grown and eaten locally.

G.7 Generic SSLs for Selected Metals

Table G-3 presents the generic SSLs for the soil-plant-human exposure pathway along with the SSLs
for direct soil ingestion. In addition, this table presents plant toxicity values identified in the
Toxicological Benchmarks for Screening Potential Contaminants of Concern for Effects on
Terrestrial Plants: 1994 Revision (Will and Suter, 1994). The phytotoxicity values are either: (1) the
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estimated 90th percentile of lowest observed effects concentrations (LOECs) from a data set
consisting of 10 or more values, or (2) the lowest LOEC from a data set with less than 10 values.
The toxicological endpoints for the phytotoxicity were limited to growth and yield parameters
because they are the most common endpoints reported in phytotoxicity studies and are ecologically
significant in terms of plant populations. 

Table G-3. Comparison of Generic SSLs for Plant Pathway with the SSLs for Soil
Ingestion and LOEC Values for Phytotoxicity (all values in mg/kg)

Arsenic Cadmium Mercury Nickel Selenium Zinc

Generic plant SSL 0.4 24 270 5400 2400 10000

Soil ingestion SSL 0.4 78 23 1600 390 23000

Migration to ground
water SSLa

29(1) 8(0.4) 2(0.1) 130(7) 5(0.3) 12000(620)

Phytotoxicity LOEC 10 3 0.3 30 1 50
a Values based on DAF of 20 (DAF of 1).

The comparison of the generic SSLs for the plant pathway with SSLs for soil ingestion and migration
to ground water suggests that this pathway may be of concern at sites contaminated with arsenic or
cadmium.  For mercury, nickel, and selenium, the generic plant SSLs are well above the SSLs based on
soil ingestion and migration to ground water. Thus, although SSLs based on these other pathways are
likely to be protective of the soil-plant-human pathway, other data suggest that phytotoxicity is
likely to be the factor limiting exposure through plant uptake for these metals.

Phytotoxicity - The data in Table G-3 suggest that, for cadmium, mercury, nickel, and selenium,
toxicity to plants will be observed at levels well below those estimated to elicit adverse effects in
humans. The phytotoxicity of arsenic, nickel, and zinc have been well documented. However, despite
the low phytotoxicity value for selenium, some authors have demonstrated that selenium can
accumulate in certain plants at high levels (Bitton et al., 1980). Moreover, many phytotoxicity
values are based on a reduction in yield that may result in higher levels in the surviving produce.
Thus, with the exception of zinc, phytotoxicity should not be used to rule out this exposure pathway
unless empirical data are available that are relevant to the site conditions (e.g., similar pH, organic
matter) and the type of crops likely to be grown.

Soil Characteristics - Because the majority of the plant uptake data for metals were generated in
sludge application studies, the empirical bioconcentration factors listed in Table G-2 may not be
appropriate for use at all sites. For example, the adsorption "power" of sludge in the presence of
phosphates, manganese, hydrous oxides of iron, and Ca+2 may reduce the amount of metal that is
bioavailable to plants. In addition, soil pH strongly influences the ability of plants to absorb metals
from soil. Several studies document that, as pH decreases, the bioavailability of many metals
increases. In fact, agricultural practices maintain a soil pH of 5.5 or greater to protect against
aluminum and manganese phytotoxicity. However, 40 percent of the data evaluated for the Sludge
Rule were from studies in which the pH was less than 6, and, as a result, bioconcentration factors may
be artificially skewed. 

Chemical Characteristics - Another factor that heavily influences plant uptake of metals is the
chemical form of the metal. Researchers have observed that plant uptake rates of metal salts in
sludge tend to be higher than plant uptake rates in studies on elemental metals. Metal salts do not
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adsorb to sludge the same way as “metals in nonsalt forms” and, consequently, they are more
bioavailable to plants.

Type of produce - The bioconcentration potential of metals varies with plant type. As shown in
Table G-2, the range of bioconcentration factors covers an order of magnitude for most metals
across the seven categories of produce. Certain types of plants are resistant to some metals while
these same metals may be highly toxic to other plant species. Depending on the type of crops grown,
the generic soil-plant-human SSLs may not reflect the most appropriate measures of
bioconcentration.

Dietary habits - The dietary habits of the home gardener may result in an increase or decrease in
exposure. The default values for consumption rate (CR) and contaminated fraction (F) represent
reasonably conservative estimates for these exposure parameters. However, individual consumers
may ingest significantly different quantities of produce and, depending on their fruit/vegetable
preferences, may rely on crops that are efficient accumulators of metals.

G.8 SSL Calculations for Organics Lacking Empirical Data

The lack of plant bioconcentration data on organics presented in the Technical Support Document
for Land Application of Sewage Sludge  (U.S. EPA, 1992) has been discussed in several other sources.
For example, the status of empirical data on plant uptake and accumulation of organics was recently
evaluated for a database on uptake/accumulation, translocation, adhesion, and biotransformation of
chemicals in plants (Nellessen and Fletcher, 1993). This database, referred to as UTAB, is one of the
most comprehensive data sources available on chemical processes in plants and contains over 42,000
records taken from more than 2,100 published papers. The authors found that, with the exception of
pesticides, uptake-response data for organic chemicals are available for roughly 25 percent of the
chemicals monitored by EPA. Given the comprehensive nature of the UTAB database, modeling may
be the only alternative to evaluating the soil-plant-human pathway in the near future for many
organic chemicals.

Recently, several authors have developed models to predict the uptake and accumulation of organic
chemicals in plants (e.g., Matthies and Behrendt, 1994; McKone, 1994; Trapp et al., 1994). One of
the most promising models for use as a risk assessment tool is PLANTX, a peer-reviewed
partitioning model that describes the dynamic uptake from soil, or solution, and the metabolism and
accumulation of xenobiotic chemicals in roots, stems, leaves, and fruits (Trapp et al., 1994). Unlike
a number of other models used to estimate plant uptake, PLANTX is not based on regression
equations that correlate log Kow with plant bioconcentration; it is a mechanistic model that accounts
for major plant processes and requires only a few well-known input data. Moreover, it was designed as
a risk assessment tool and has been validated for the herbicide bromicil and several nitrobenzenes. A
follow-on model (PLANTE) has recently been made available that also incorporates plant uptake
during transpiration (i.e., accumulation directly from the air). The results on bromocil, nitrobenzene,
etc., as well as ongoing validation studies suggest that the PLANT models may be a scientifically
defensible alternative to the uptake-response slopes generated by log Kow regressions.

G.9 Conclusions and Recommendations

The comparison of generic plant SSLs with generic SSLs for soil ingestion and migration to ground
water indicate that the soil-plant-human exposure pathway may be of concern for two of the six
metals evaluated (arsenic and cadmium). For mercury, nickel, and selenium, SSLs based on the other
pathways are likely to be adequately protective of the soil-plant-human exposure pathway. In
addition, data presented on the phytotoxicity of these metals and zinc suggest that toxic effects in
plants are likely to be observed below levels that would be harmful to humans. Although this pathway
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may not be of concern from a human health standpoint, these data suggest that metals could be of
particular concern for ecological receptors.

Currently, EPA is developing methods to evaluate the uptake of organics into plants. In addition to
the efforts of the Office of Solid Waste and the Office of Research and Development mentioned in
the Introduction, OERR has jointly funded research on plant uptake of organics with the State of
California. These studies support ongoing revisions to the indirect, multimedia exposure model,
CalTOX. Until these efforts are reviewed and finalized, OERR will continue to address the potential
for plant uptake of organics on a case-by-case basis.
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APPENDIX H

Evaluation of the Effect on the Draft SSLs of the
Johnson and Ettinger Model (EQ, 1994a)
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ENVIRONMENTAL QUALITY MANAGEMENT, INC.

MEMORANDUM

TO: Janine Dinan DATE:  October 7, 1994

SUBJECT: Evaluation of the Effect on the Draft SSLs FROM:  Craig S. Mann
of the Johnson and Ettinger (1991) Model
for the Intrusion of Contaminant Vapors
Into Buildings

FILE: 5099-3 cc:

Under U.S. Environmental Protection Agency (EPA) Contract No. 68-D3-0035, Task
order No. 0-25, Environmental Quality Management, Inc. (EQ) was directed to evaluate the effect
on the draft soil screening levels (SSLs) of employing the Johnson and Ettinger (1991) model for
estimating the intrusion rate of contaminant vapors from soil into buildings. This memorandum
summarizes the evaluation.

Model Review:

Johnson and Ettinger (1991 ) is a closed-form analytical solution for both convective and
diffusive transport of vapor-phase contaminants fully incorporated in soil into enclosed structures.
The nondimensionalized mass balance is written as:
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∂
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∇ ∇ ∇ ∇* * * * * *P v vC C (1)

where * = Nondimensional variables

∈ i = Volume fraction of phase i, unitless

Ci = Concentration of contaminant in phase i, g/cm3

t = Time, s

LP = Convection path length, cm

LD = Diffusion path length, cm

P = Pressure in vapor-phase, g/cm-s2

∇ = Del operator, 1/cm

Cv = Contaminant concentration in vapor phase, g/cm3

Deff = Effective diffusion coefficient, cm2/s

µ = Vapor viscosity, g/cm-s



H-3
3

kv = Soil permeability to vapor flow, cm2

∆ Pr = Reference indoor-outdoor pressure differential, g/cm-s2

Ri = Formation rate of contaminant in phase i, g/cm3-s

and,

Ci* = Ci/Cr

∇ * = LD ∇

P* = P/∆Pr

t* = t (kv ∆ Pr/ LDLP µ)

Ri* =Ri LDLP µ /Crkr ∆ Pr

where Cr, LP and LD are characteristic concentration, convection pathway length, and diffusion
pathway length, chosen to give the dependent concentration variable and derivatives of Ci* and P*
magnitudes of order unity.

The mass balance solution includes the following assumptions:

1. The soil column is isotropic within any horizontal plane.

2. The effective diffusion coefficient is constant within any horizontal plane.

3. Concentration at the soil-air interface is zero (i.e., boundary layer resistance is
zero).

4. No loss of contaminant occurs across the lower boundary (i.e., no leaching).

5. Source degradation and transformation are not considered.

6. Convective vapor flow near the building foundation is uniform.

7. Contaminant vapors enter the building primarily through openings in the walls and
foundation at or below grade.

8. Convective velocities decrease with increasing contaminant source-building
distance.

9. All contaminant vapors directly below a basement will enter the basement, unless
the floor and walls are perfect vapor barriers.
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10. The building contains no other contaminant sources or sinks, and the air volume is
well mixed.

Therefore,

Qbuilding Cbuilding = E (2)

where Qbuilding, Cbuilding, and E represent the volumetric flow rate or ventilation rate of the building
(cm3/s), contaminant concentration within the building (g/cm3), and rate of contaminant entry (g/s),
respectively.

Also,

α  = Qbuilding/Csource (3)

where Csource is the vapor-phase contaminant concentration within the soil at the source, and α
represents the attenuation coefficient.  Csource is written as:

Csource =  
H C  

 +  K  +  H
s b

w d b a

ρ
ρΘ Θ

(4)

where H = Henry's law constant, unitless

Cs = Soil bulk concentration, g/g

ρb = Soil dry bulk density, g/cm3

Θw = Soil water-filled porosity, unitless

Kd = Soil-water partion coefficient, cm3/g

Θa = Soil air-filled porosity, unitless.

The authors derive a solution for α  for both steady-state conditions (i.e., depth of

contamination, z = ∞ ) and for quasi-steady-state conditions (0 < z < L).  For steady-state

conditions α is written as:
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where Deff = Effective diffusion coefficient, cm2/s

AB = Area of basement, cm2

LT = Source-building separation, cm

Qsoil = Volumetric flow rate of soil gas into the building, cm3/s

LCrack = Building foundation thickness, cm

DCrack  = Effective diffusion coefficient through crack, cm2/s (DCrack = Deff)

ACrack = Area of crack, cm2

Qbuilding = Building ventilation rate, cm3/s.

For quasi-steady-state conditions the long-term average attenuation coefficient <a> is:

< >






( )[ ]α ρ
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β τ β =  
 C  H  A
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1 2/
(6)

where ρb = Soil dry bulk density, g/cm3

CR = Average contaminant level in soil, g/g

∆Hc = Thickness of depth over which contaminant is distributed, cm

AB = Area of basement, cm2

Qbuilding = Building ventilation rate, cm3/s

Csource = Vapor-phase soil concentration at source, g/cm3

τ = Exposure averaging period, s

LT
0 = Source-building separation at t=0, cm

and,

β =  
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The time required to deplete a finite source (τ D) of depth ∆Hc is given as:

τ β β
D =  

H / L  +  -  

2
 C T

0 2[ ]∆
Ψ

(9)

If the exposure period (τ) is greater than τD, the average emission rate into the building <E> is
given as a simple mass balance:

<E> = ρb CR ∆HC AB / τ (10)

and the average building concentration (Cbuilding) is:

Cbuilding = <E>/Qbuilding (11)

Evaluation

In order to evaluate the effects of using the model on the SSLs for volatile contaminants, a
case example was constructed which best estimates a reasonable high end exposure point
concentration for residential land use. Where possible, values of model variables were taken
directly from Johnson and Ettinger (1991).

The case example assumes that a residential dwelling with a basement is constructed within
the area of homogeneous residual contamination such that the contaminant source lies directly
below the basement floor at t = 0. Therefore, the diffusion and convection path lengths were set
equal to the thickness of the basement slab (15 cm). Soil permeability to vapor flow from the
basement floor to the bottom of contamination was set equal to 1.0 x 10-8 cm2 (1 darcy) which is
representative of silty to fine sand. Soil column-building pressure differential was set equal to 1
pascal (10g/cm-s2) as a reasonable long-term average value (Johnson and Ettinger, 1991). Values
for all other soil properties were set equal to those of the Generic SSLs in the July 1994 Technical
Background Document for Draft Soil Screening Level Framework (TBD). Building variables, i.e.,
basement area, ventilation rate, etc., were taken from Johnson and Ettinger (1991).

In the analysis, the values for Cbuilding (kg/m3) were calculated for the 42 chemicals in the
TBD for which human health benchmarks are available. Please note that the values of Csource and
Cbuilding were calculated for an initial soil concentration of 1 mg/kg instead of 1 x 10-6 g/g. This was
done to facilitate reverse calculation of the SSL in units of mg/kg. Therefore, these values are
artificially high by a factor of 1 x 106. The inverse of the value of Cbuilding (m

3/kg) was used as the
indoor volatilization factor (VFindoor) and substituted into Equations 2-4 or 2-5 of the TBD as
appropriate to calculate the resulting carcinogenic and noncarcinogenic inhalation SSLs. SSLs were
calculated for both steadystate conditions (infinite source depth) and quasi-steady-state conditions
(finite source depth). In each case were the exposure period exceeded the time required for source
depletion (finite source depth), the volatilization factor was normalized to an average contaminant
level in soil (Cr) of 1 mg/kg. For quasi-steady-state conditions, the depth to the bottom of
contamination was set equal to 2 meters below the basement floor.

The value of the indoor SSL for each contaminant was compared to the respective SSL
calculated for outdoor exposures of the same duration using the Generic SSL calculations found in
the TBD. The outdoor SSLs were computed for a 30 acre square area source of emissions. Table 1
summarizes the results of this comparison. The attachment to this memorandum gives the detailed
computations for this evaluation.



H-7
7

TABLE 1.
SUMMARY OF INDOOR AND OUTDOOR INHALATION SSLs FOR

VOLATILE CONTAMINANTS

Chemical
Indoor SSL,

infinite source
(mg/kg)

Indoor SSL,
finite source

(mg/kg)

Outdoor SSL,
infinite source

(mg/kg)

Aldrin 0.4 0.4 0.5
Benzene 0.002 0.02 0.5
Bis(2-chloroethyl)ether 0.02 0.05 0.3
Bromoform 0.8 0.9 43
Carbon disulfide 0.03 0 7 11
Carbon tetrachloride 0.0007 0.01 0.2
Chlordane 51 53 54
Chlorobenzene 0.7 2 87
Chloroform 0.001 0.007 0.2
DDT 5a 5 a 5a

1,2-Dichlorobenzene 26 65 297a

1,4-Dichlorobenzene 102 235 a 235a

1,1-Dichloroethane 4 35 939
1,2-Dichloroethane 0.002 0.007 0.3
1,1-Dichloroethylene 0.0001 0.003 0.04
1,2-Dichloropropane 0.06 0.3 10
1,3-Dichloropropene 0.0007 0.004 0.1
Dieldrin 3 4 2
Ethylbenzene 21 69 257 a

Heptachlor 0.04 0.04 0.3
Heptachlor epoxide 1 1 1
Hexachloro-1,3-butadiene 0.03 0.05 1
Hexachlorobenzene 0.3 0.6 1
HCH-alpha(alpha-BHC) 0.5 0.6 0.9
HCH-beta(beta-BHC) 7 a 7 a 7 a

Hexachlorocyclopentadiene 0.06 0.07 2
Hexachloroethane 0.6 0.6 45
Methyl bromide 0.01 0.3 3
Methylene chloride 0.04 0.3 7
Nitrobenzene 9 25 100
Styrene 185 472 1439 a

1,1,2,2-Tetrachloroethane 0.007 0.02 0.4
Tetrachloroethylene 0.05 0.3 11
Toluene 6 28 521 a

Toxaphene 2 2 2 a

1,2,4-Trichlorobenzene 6 9 214
1,1,1-Trichloroethane 5 69 980 a

1,1,2-Trichloroethane 0.009 0.02 1
Trichloroethylene 0.01 0.09 3
2,4,6-Trichlorophenol 64 94 190
Vinyl acetate 5 14 351
Vinyl chloride 0.00002 0.002 0.01

a = SSL based on Csat



H-8
8

As can be seen from Table 1, results on a chemical-specific basis indicate a rate of change
as high as three orders of magnitude between the outdoor SSL and the infinite source indoor SSLs
in the case of highly volatile contaminants. For very persistent contaminants, the relative difference
was considerably less, and in some cases there was no difference in SSL concentrations.

This variability is due to: 1) the variability in the human health benchmarks used to calculate
the risk-based SSLs, and 2) the apparent diffusion coefficient of each compound. The apparent
diffusion coefficient can be expressed as the effective diffusion coefficient through soil divided by
the liquid-phase partition coefficient (Jury et al., 1983). The apparent diffusion coefficient (DA) is
given here so as not to be confused with the effective diffusion coefficient (Deff) from Johnson and
Ettinger (1991):

DA Hb w a =   D  H +   D  K  +   +  a

10/3
a w

10/3
w t

2
dΘ Θ Θ Θ Θ( )[ ]/ /( )ρ (12)

where DA = Apparent diffusion coefficient, cm2/s

Θa = Air-filled soil porosity, unitless

Da = Diffusivity in air, cm2/s

H = Henry's law constant, unitless

Θw = Water-filled soil porosity, unitless

Dw = Diffusivity in water, cm2/s

Θt = Total soil porosity, unitless

ρb = Soil dry bulk density, g/cm3

Kd = Soil-water partition coefficient, cm3/g.

With all nonchemical-specific variables held constant, Figure 1 shows the exponential
relationship between the apparent diffusion coefficient and the building concentration for quasi-
steady-state conditions (finite source).

For nonchemical-specific variables, a sensitivity analysis was performed for soil
permeability to vapor flow (kv), soil-building pressure differential (∆ P), depth of contamination

(∆Hc), source-building separation at t = 0 (LT
0), crack-to-total area ratio (η), and building

ventilation rate (Qbuilding).
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Figure 1
Building Concentration Versus Apparent Diffusion Coefficient
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Table 2 shows the results of the sensitivity analysis for the quasi-steady-state condition
(finite source). As can be seen from Table 2, the effect of the building ventilation rate is linear if the
value of Csat is not included in limiting the value of the SSL. Depth of contamination (∆Hc) has the
greatest effect for contaminants with higher apparent diffusion coefficients (e.g., benzene,
chloroform, vinyl chloride, etc.), in that as ∆Hc increases, the time required for source depletion

(τD) also increases. Therefore, with greater initial contaminant mass in the soil, these compounds
are emitted for a longer period of time thus reducing the SSL. For the more persistent
contaminants, an increase in kv or ∆P produces the greatest results. This is to be expected as values

of τD for these contaminants exceed the exposure duration. Table 2 also indicates that an order of

magnitude change in values Of LT
0 and η produce same order of magnitude results. It must be

remembered, however, that in the case of LT
0, the model assumes isotropic soil conditions from the

point of building entry to the bottom of contamination.  As LT
0 increases, α  decreases until

diffusion not convection limits the rate of contaminant vapor transport. The effect of changes in the
value of η decrease as values of kv decrease such that for very permeable soils and
convection-dominated vapor transport, the effect of crack size is relatively insignificant.

Conclusions

Use of the Johnson and Ettinger (1991) model to calculate SSLs based on indoor chronic
exposures can have significant impacts on the values of the SSLs for contaminants with high
apparent diffusion coefficients. When comparing the infinite source indoor model to the infinite
source outdoor model for these contaminants, values of the SSL differ by orders of magnitude for
case example conditions. Under these conditions, diffusion is the limiting transport mechanisms
for all but one contaminant for both steady-state and quasi-steady-state conditions. To effect case
example conditions, the following must be true:

1. The contaminant source must be relatively close or directly beneath the structure.

2. The soil between the structure and the source must be very permeable (kv, ≥ 10-8

cm2).

3. The structure must be underpressurized.

4. The air within the structure must be well mixed (i.e., little or no soil-air boundary
layer resistance).

5. The combination of diffusion coefficient through the cracks, area of the cracks, and
building underpressurization must offer no more resistance than the soil column
beneath the structure.

From this evaluation, the four most important factors affecting the average long-term
building concentration and thus the SSL are building ventilation rate, source-building separation,
soil permeability to vapor flow, and source depth. If the source of contamination is relatively deep
and close to the building, and if the soil between the source and the building is very permeable,
building concentrations of contaminants with relatively high apparent diffusion coefficients will
increase dramatically.
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TABLE 2.
MODEL SENSITIVITY TO NONCHEMICAL SPECIFIC VARIABLES

Ratio of Variable-to-Test Condition SSL

Apparent
diffusion

coefficient,
DA

Test
condition

SSL,
Soil vapor

permeability,

Soil-bldg.
pressure

differential,

Depth to
source
lower

boundary,

Source-
bldg.

separation
at t=0,

Inverse of
crack-to-
total area

ratio,

Bldg.
ventilation

rate,
Chemical (cm2/s) (mg/kg) kv x 10 ∆P x 10 ∆Hc x 10 LT

0 x 10 1/η x 10 Qbuilding x 10

DDT 1.16E-09 5a 1 1 1 1 1 1.0
Dieldrin 1.59E-09 4 0.1 0.1 1 1.2 1.5 3.4
HCH-beta(beta-BHC) 3.54E-09 7a 0.8 0.8 1 1 1 1.0
Chlordane 5.63E-09 53 0.1 0.1 1 1.3 1.3 1.3
Heptachlor epoxide 5 78E-09 1 0.1 0.1 1 1.3 1.5 8.4
Aldrin 1.03E-08 0.4 0.1 0.1 1 1.2 1.5 10
HCH-alpha(alpha-BHC) 2.81E-08 0.6 0.1 0.1 1 1.2 1.5 10
Toxaphene 3.69E-08 2 0.1 0.1 1 1.1 1.1 1.1
2,4,6-Trichlorophenol 1.81E-07 94 0.1 0.1 1 1.1 1.5 10
Hexachlorobenzene 284E-07 0.6 0.1 0.1 1 1.1 1.5 3.2
Heptachlor 3.52E-07 0.04 0.1 0.1 1 1.3 1.5 10
Hexachloroethane 1.80E-06 0.6 0.3 0.3 1 2 1.4 10
Nitrobenzene 3.92E-06 25 0.1 0.1 1 1 1.5 10
Bis(2-chloroethyl)ether 5.94E-06 0.05 0.1 0.1 1 1 1.5 10
Hexachlorocyclo-pentadiene 1.06E-05 0.07 0.2 0.2 1 1.2 1.5 10
1,2,4-Trichlorobenzene 1.89E-05 9 0.1 0.1 1 1.1 1.5 10
Bromoform 2.32E-05 0.9 0.2 0.2 1 1.2 1.5 10
Hexachloro-1,3-butadiene 6.97E-05 0.05 0.1 0.1 1 1.1 1.5 10
Styrene 9.50E-05 472 0.1 0.1 1 1 1 5 3.0
1,1,2,2-Tetrachloroethane 9.89E-05 0.02 0.2 0 2 1 1 1 5 10
1,2-Dichlorobenzene 1.34E-04 65 0.2 0.2 1 1 1.5 4.5
1,4-Dichlorobenzene 1.38E-04 235a 0.2 0.2 1 1 1 1.0
1,1,2-Trichloroethane 3.04E-04 0.02 0.4 0.4 1 1 1.5 10
Chlorobenzene 5.18E-04 2 0.8 0.8 1 1 1.5 10
Vinyl acetate 7.79E-04 14 1 1 1 1 1.5 10
1,2-Dichloropropane 8.57E-04 0.007 0.9 0.9 1 1 1.5 10
Ethylbenzene 8.64E-04 69 1 1 0.8 1 1.2 3.7
1,2-Dichbropropane 1.24E-03 0.3 1 1 0.6 1 1 10
Toluene 1.25E-03 28 1 1 0.7 1 1 10
Tetrachloroethylene 1.34E-03 0.3 1 1 0.5 1 1 10
1,3-Dichloropropene 1.44E-03 0.004 1 1 0.4 1 1 10
Chloroform 1.91E-03 0.007 1 1 0.5 1 1 10
1,1-Dichloroethane 2.08E-03 35 1 1 0.4 1 1 10
Benzene 2.12E-03 0.02 1 1 0.4 1 1 10
Trichloroethylene 2.44E-03 0.09 1 1 0.3 1 1 10
Methylene chloride 2.45E-03 0.3 1 1 0.4 1 1 10
1,1,1-Trichioroethane 3.79E-03 69 1 1 0.2 1 1 10
Carbon  tetrachloride  3.82E-03 0.01 1 1 0.2 1 1 10
Carbon disulfide 5.67E-03 0.7 1 1 0.2 1 1 10
1,1-Dichloroethylene 7.09E-03 0.003 1 1 0.1 1 1 10
Methyl bromide 8.56E-03 0.3 1 1 0.1 1 1 10
Vinyl chloride 2.40E-02 0.002 1 1 0.1 1 1 10

a = SSL based Csat
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It should be noted, however, that soil permeability, kV, is the most variable parameter at
any given site, and may vary by three orders of magnitude across a typical residential lot (Johnson
and Ettinger, 1991). For this reason, the overall effective diffusion coefficient should be
determined by integration across each soil type. Overall diffusion/convection vapor transport will
therefore be limited by the soil stratum offering the greatest resistance to vapor flow.
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COMPARISON OF INDOOR AND OUTDOOR INHALATION SSLs FOR VOLATILE CONTAMINANTS

Soil bulk
density,

Soil
moisture,

Soil
moisutre,

Soil total
porosity,

Soil air-
filled

porosity,

Soil
water-
filled

porosity,
Diffusivity

in air,
Diffusity in

water,

Effective
diffusion
coeffi-
cient,

Soil vapor
permea-

bility,

Soil-bldg.
pressure
differen-

tial

Diffusion
path

length,

Convec-
tion path
length,

Vapor
viscosity,

Peclet
number,

Henry’s
law

constant,

Organic
carbon
partition
coeffi-
cient,

ρb w Θw
η Θa Θw Da Dw Do Kv ∆P Ld Lp

µ Pe H Koc

Chemical CAS No. (g/cm3) (g/g) (cm3/cm3) (unitless) (unitless) (unitless) (cm2/s) (cm2/s) (cm2/s) (cm3) (g/cm-s2) (cm) (cm) (g/cm-s) (unitless) (unitless) (cm3/g)

Aldrin 309-00-2 1.5 0.1 0.15 0.434 0.284 0.150 1.32E-02 4.86E-06 1.05E-03 1.00E-08 10 15 15 1.80E-04 0.53 4.20E-03 4.84E+04
Benzene 71-43-2 1.5 0.1 0.15 0.434 0.284 0.150 8.70E 02 9.80E-066 6.95E-03 1.00E-08 10 15 15 1.80E-04 0.08 2.20E-01 5.70E+01
Bis(2-chloroethyl)ether 111-44-4 1.5 0.1 0.15 0.434 0.284 0.150 6.92E-02 7.53E-06 5.53E-03 1.00E-08 10 15 15 1.80E-04 0.10 8.80E-04 7.60E+01
Bromoform 75-25-2 1.5 0.1 0.15 0.434 0.284 0.150 1.49E-02 1.03E-05 1.19E-03 1.00E-08 10 15 15 1.80E-04 0.47 2.50E-02 1.26E+02
Carbon disulfide 75-15-0 1.5 0.1 0.15 0.434 0.284 0.150 1.04E-01 1.00E-05 8.31E-03 1.00E-08 10 15 15 1.80E-04 0.07 5.20E-01 5.20E+01
Carbon tetrachloride 56-23-5 1.5 0.1 0.15 0.434 0.284 0.150 7.80E-02 8.80E-06 6.23E-03 1.00E-08 10 15 15 1.80E-04 0.09 1.20E+00 1.64E+02
Chlordane 57-74-9 1.5 0.1 0.15 0.434 0.284 0.150 1.18E-02 4.37E-06 9.43E-04 1.00E-08 10 15 15 1.80E-04 0.59 2.70E-03 5.13E+04
Chlorobenzene 108-90-7 1.5 0.1 0.15 0.434 0.284 0.150 7.30E-02 8.70E-06 5.83E-03 1.00E-08 10 15 15 1.80E-04 0.10 1.80E-01 2.04E+02
Chloroform 67-66-03 1.5 0.1 0.15 0.434 0.284 0.150 1.04E-01 1.00E-05 8.31E-03 1.00E-08 10 15 15 1.80E-04 0.07 1.60E-01 5.60E+01
DDT 50-29-3 1.5 0.1 0.15 0.434 0.284 0.150 1.37E-02 4.95E-06 1.09E-03 1.00E-08 10 15 15 1.80E-04 0.51 2.20E43 2.37E+05
1,2-Dichlorobenzene 95-50-1 1.5 0.1 0.15 0.434 0.284 0.150 6.90E-02 7.90E-06 5.51E-03 1.00E-08 10 15 15 1.00E-04 0.10 8.60E-02 3.76E+02
1,4-Dichlorobenzene 106-46-7 1.5 0.1 0.15 0.434 0.284 0.150 6.90E-02 7.90E-06 5.51E-03 1.00E-08 10 15 15 1.80E-04 0.10 1.20E-01 5.16E+02
1,1-Dichloroethane 75-34-3 1.5 0.1 0.15 0.434 0.284 0.150 7.42E-02 1.04E-05 5.93E-03 1.00E-08 10 15 15 1.80E-04 0.09 2.40E41 5.20E+01
1,2-Dichloroethane 107-06-2 1.5 0.1 0.15 0.434 0.284 0.150 1.04E-01 9.90E-06 8.31E-03 1.00E-08 10 15 15 1.80E-04 0.07 5.20E-02 3.80E+01
1,1-Dichloroethylene 75-35 -4 1.5 0.1 0.15 0.434 0.284 0.150 9.00E-02 1.04E-05 7.19E-03 1.00E-08 10 15 15 1.80E-04 0.08 1.00E+00 6.50E+01
1,2-Dichloropropane 78-87-5 1.5 0.1 0.15 0.434 0.284 0.150 7.82E-02 8.73E-06 6.25E-03 1.00E-08 10 15 15 1.80E-04 0.09 1.20E-01 4.70E+01
1,3-Dichloropropene 542-75-6 1.5 0.1 0.15 0.434 0.284 0.150 6.26E-02 1.00E-05 5.00E-03 1.00E-08 10 15 15 1.80E-04 0.11 1.20E-01 2.60E+01
Dieldrin 60-57-1 1.5 0.1 0.15 0.434 0.284 0.150 1.25E-02 4.74E4-6 9.99E-04 1.00E-08 10 15 15 1.80E-04 0.56 1.10E-04 1.09E+04
Ethylbenzene 100-41-4 1.5 0.1 0.15 0.434 0.284 0.150 7.50E-02 7.80E-06 5.99E-03 1.00E-08 10 15 15 1.80E-04 0.09 3.20E-01 2.21E+02
Heptachlor 76-44-8 1.5 0.1 0.15 0.434 0.284 0.150 1.12E-02 5.69E-06 8.95E-04 1.00E-08 10 15 15 1.80E-04 0.62 2.40E-02 6.81E+03
Heptachlor epoxide 1024-57-3 1.5 0.1 0.15 0.434 0.284 0.150 1.22E-02 4.68E-06 9.75E-04 1.00E-08 10 15 15 1.80E-04 0.57 3.40E-04 7.24E+03
Hexachloro-1,3-butadiene 87-68-3 1.5 0.1 0.15 0.434 0.284 0.150 5.61E-02 6.16E-06 4.48E-03 1.00E-08 10 15 15 1.80E-04 0.12 9.80E-01 6.99E+03
Hexachlorobenzene 118-74-1 1.5 0.1 0.15 0.434 0.284 0.150 5.42E-02 5.91E-06 4.33E-03 1.00E-08 10 15 15 1.80E-04 0.13 220E-02 3.75E+04
HCH-alpha(alpha-BHC) 319-84-6 1.5 0.1 0.15 0.434 0.284 0.150 1.76E-02 5.57E-06 1.41E-03 1.00E-08 10 15 15 1.80E-04 0.39 2.80E-04 1.76E+03
HCH-beta(beta-BHC) 319-85-7 1.5 0.1 0.15 0.434 0.284 0.150 1.76E-02 5.57E-06 1.41E-03 1.00E-08 10 15 15 1.80E-04 0.39 1.40E-05 2.28E+03
Hexachlorocyclopentadiene 77-47-4 1.5 0.1 0.15 0.434 0.284 0.150 1.61E-02 7.21E-06 1.29E-03 1.00E-08 10 15 15 1.80E-04 0.43 7.10E-01 9.59E+03
Hexachloroethane 67-72-1 1.5 0.1 0.15 0.434 0.284 0.150 2.49E-03 6.80E-06 1.99E-04 1.00E-08 10 15 15 1.80E-04 2.79 1.50E-01 1.83E+03
Methyl bromide 74-83-9 1.5 0.1 0.15 0.434 0.284 0.150 7.28E-02 1.21E-05 5.82E-03 1.00E-08 10 15 15 1.80E-04 0.10 5.80E-01 9.00E+00
Methylene chloride 75-09-2 1.5 0.1 0.15 0.434 0.284 0.150 1.01E-01 1.17E-05 8.07E-03 1.00E-08 10 15 15 1.80E-04 0.07 9.70E-02 1.60E+01
Nitrobenzene 98-95-3 1.5 0.1 0.15 0.434 0.284 0.150 7.60E-02 8.60E-06 6.07E-03 1.00E-08 10 15 15 1.80E-04 0.09 8.40E-04 1.31E+02
Styrene 100-42-5 1.5 0.1 0.15 0.434 0.284 0.150 7.10E-02 8.00E-06 5.67E-03 1.00E-08 10 15 15 1.80E-04 0.10 1.40E-01 9.12E+02
1,1,2,2-Tetrachloroethane 79-34-5 1.5 0.1 0.15 0.434 0.284 0.150 7.10E-02 7.90E-06 5.67E-03 1.00E-08 10 15 15 1.80E-04 0.10 1.50E-02 7.90E+01
Tetrachloroethylene 127-18-4 1.5 0.1 0.15 0.434 0.284 0.150 7.20E-02 8.20E-06 5.75E-03 1.00E-08 10 15 15 1.80E-04 0.10 7.10E-01 3.00E+02
Toluene 108-88-3 1.5 0.1 0.15 0.434 0.284 0.150 8.70E-02 8.60E-06 6.95E-03 1.00E-08 10 15 15 1.80E-04 0.08 2.50E-01 1.31E+02
Toxaphene 8001-35-2 1.5 0.1 0.15 0.434 0.284 0.150 1.16E-02 4.34E-06 9.27E-04 1.00E-08 10 15 15 1.80E-04 0.60 1.40E-04 5.01E+02
1,2,4-Trichlorobenzene 120-82-1 1.5 0.1 0.15 0.434 0.284 0.150 3.00E-02 8.23E-06 2.40E-03 1.00E-08 10 15 15 1.80E-04 0.23 1.10E-01 1.54E+03
1,1,1-Trichloroethane 71-55-6 1.5 0.1 0.15 0.434 0.284 0.150 7.80E-02 8.80E-06 6.23E-03 1.00E-08 10 15 15 1.80E-04 0.09 7.60E-01 9.90E+01
1,1,2-Trichloroethane 79-00-5 1.5 0.1 0.15 0.434 0.284 0.150 7.80E-02 8.80E-06 6.23E-03 1.00E-08 10 15 15 1.80E-04 0. 09 4.10E-02 7.60E+01
Trichloroethylene 79-01-6 1.5 0.1 0.15 0.434 0.284 0.150 7.90E-02 9.10E-06 6.31E-03 1.00E-08 10 15 15 1.80E-04 0.09 4.30E-01 9.40E+01
2,4,6-Trichlorophenol 88-06-2 1.5 0.1 0.15 0.434 0.284 0.150 3.14E-02 6.36E-06 2.51E-03 1.00E-08 10 15 15 1.80E-04 0.22 1.70E-04 2.83E+02
Vinyl acetate 108-05-4 1.5 0.1 0.15 0.434 0.284 0.150 8.50E-02 9.20E-06 6.79E-03 1.00E-08 10 15 15 1.80E-04 0.08 2.30E-02 5.00E+00
Vinyl chloride 75-01-4 1.5 0.1 0.15 0.434 0.284 0.150 1.06E-01 1.23E-05 8.47E-03 1 00E-08 10 15 15 1.80E-04 0.07 3.50E+00 1.10E+01

NA = not appilcable
a = SSL based on Csat
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COMPARISON OF INDOOR AND OUTDOOR INHALATION SSLs FOR VOLATILE CONTAMINANTS

Soil
organic
carbon

fraction,

Soil-water
partition

coefficient
Initial soil

conc.,

Source
vapor
conc.,

Floor-wall
seam

perimeter,

Crack
depth
below
grade,

Crack
radius,

Average
vapor

flow rate
into
bldg.

Source-
bldg.

separation
at t=0,

Area of
base-
ment,

Bldg.
foundation

thick-
nesses,

Crack
effective
diffusion
coeffi-
cient,

Crack-
to-total

area
Area of
crack,

Buiilding
ventilation

rate,

Depth to
source
lower

boundary,
Exposure
duration,

fo c K4 Cr Csource X crack Z crack rcrack Q soi l Lt
o Indoor As Lcrack Dcrack ratio, A crack Indoor Q building ∆Hc

τ

Chemical (unitless) (cm3/g) (mg/kg) (g/cm3) (cm) (cm) (cm) (cm3/s) (cm) ψ (cm2) (cm) (cm2/s) η (cm2) β (cm3/s) (cm) (sec)

Aldrin 0.006 2.90E+02 1.00E+00 1.45E-05 3400 200 4.06 2.59 15 4.52E-11 1.38E+06 15 1.05E-03 0.01 1.38E+04 3.85E+01 2.90E+04 200 9.46E+08

Benzene 0.006 3.42E-01 1.00E+00 4.55E-01 3400 200 4.06 2.59 15 9.37E-06 1.38E+06 15 6.95E-03 0.01 1.38E+04 2.48E+02 2.90E+04 200 9.46E+08

Bis(2-chloroethyl)ether 0.006 4.56E-01 1.00E+00 1.58E-03 3400 200 4.06 2.59 15 2.59E-08 1.38E+06 15 5.53E-03 0.01 1.38E+04 1.98E+02 2.90E+04 200 9.46E+08

Bromoform 0.006 7.56E-01 1.00E+00 2.90E-02 3400 200 4.06 2.59 15 1.02E-07 1.38E+06 15 1.19E-03 0.01 1.38E+04 4.34E+01 2.90E+04 200 9.46E+08

Carbon disulfide 0.006 3.12E-01 1.00E+00 1.02E+00 3400 200 4.06 2.59 15 2.51E-05 1.38E+06 15 8.31E-03 0.01 1.38E+04 2.97E+02 2.90E+04 200 9.46E+08

Carbon tetrachloride 0.006 9.84E-01 1.00E+00 9.15E-01 3400 200 4.06 2.59 15 1.69E-05 1.38E+06 15 6.23E-03 0.01 1.38E+04 2.23E+02 2.90E+04 200 9.46E+08

Chlordane 0.006 3.08E+02 1.00E+00 8.77E-06 3400 200 4.06 2.59 15 2.45E-11 1.38E+06 15 9.43E-04 0.01 1.38E+04 3.46E+01 2.90E+04 200 9.46E+08

Chlorobenzene 0.006 1.22E+00 1.00E+00 1.33E-01 3400 200 4.06 2.59 15 2.29E-06 1.38E+06 15 5.83E-03 0.01 1.38E+04 2.09E+02 2.90E+04 200 9.46E+08

Chloroform 0.005 3.36E-01 1.00E+00 3.43E-01 3400 200 4.06 2.59 15 8.45E-06 1.38E+06 15 8.31E-03 0.01 1.38E+04 2.97E+02 2.90E+04 200 9.46E+08

DDT 0.006 1.42E+03 1.00E+00 1.55E-06 3400 200 4.06 2.59 15 5.02E-12 1.38E+06 15 1.09E-03 0.01 1.38E+04 4.00E+01 2.90E+04 200 9.46E+08

1,2-Dichlorobenzene 0.006 2.26E+00 1.00E+00 3.63E-02 3400 200 4.06 2.59 15 5.92E-07 1.38E+06 15 5.51E-03 0.01 1.38E+04 1.97E+02 2.90E+04 200 9.46E+08

1,4-Dichlorobenzene 0.006 3.10E+00 1.00E+00 3.73E-02 3400 200 4.06 2.59 15 6.09E-07 1.38E+06 15 5.51E-03 0.01 1.38E+04 1.97E+02 2.90E+04 200 9.46E+08

1,1-Dichloroethane 0.006 3.12E-01 1.00E+00 5.25E-01 3400 200 4.06 2.59 15 9.22E-06 1.38E+06 15 5.93E-03 0.01 1.38E+04 2.12E+02 2.90E+04 200 9.46E+08

1,2-Dichloroethane 0.006 2.28E-01 1.00E+00 1.54E-01 3400 200 4.06 2.59 15 3.79E-06 1.38E+06 15 8.31E-03 0.01 1.38E+04 2.97E+02 2.90E+04 200 9.46E+08

1,1-Dichloroethylene 0.006 3.90E-01 1.00E+00 1.47E+00 3400 200 4.06 2.59 15 3.14E-05 1.38E+06 15 7.19E-03 0.01 1.38E+04 2.57E+02 2.90E+04 200 9.46E+08

1,2-Dichloropropane 0.006 2.82E-01 1.00E+00 2.97E-01 3400 200 4.06 2.59 15 5.49E-06 1.38E+06 15 6.25E-03 0.01 1.38E+04 2.23E+02 2.90E+04 200 9.46E+08

1,3-Dichloropropene 0.006 1.56E-01 1.00E+00 4.31E-01 3400 200 4.06 2.59 15 6.38E-06 1.38E+06 15 5.00E-03 0.01 1.38E+04 1.79E+02 2.90E+04 200 9.46E+08

Dieldrin 0.006 6.54E+01 1.00E+00 1.68E-06 3400 200 4.06 2.59 15 4.97E-12 1.38E+06 15 9.99E-04 0.01 1.38E+04 3.66E+01 2.90E+04 200 9.46E+08

Ethylbenzene 0.006 1.33E+00 1.00E+00 2.15E-01 3400 200 4.06 2.59 15 3.82E-06 1.38E+06 15 5.99E-03 001 1.38E+04 2.14E+02 2.90E+04 200 9.46E+08

Heptachlor 0.006 4.09E+01 1.00E+00 5.86E-04 3400 200 4.06 2.59 15 1.55E-09 1.38E+06 15 8.95E-04 001 1.38E+04 3.29E+01 2.90E+04 200 9.46E+08

Heptachlor epoxide 0.006 4.34E+01 1.00E+00` 7.81E-06 3400 200 4.06 2.59 15 2.26E-11 1.38E+06 15 9.75E-04 0.01 1.38E+04 3.57E+01 2.90E+04 200 9.46E+08

Hexachloro-1,3-butadiene 0.006 4.19E+01 1.00E+00 2.32E-02 3400 200 4.06 2.59 15 3.08E-07 1.38E+06 15 4.48E-03 0.01 1.38E+04 1.61E+02 2.90E+04 200 9.46E+08

Hexachlorobenzene 0.006 2.25E+02 1.00E+00 9.77E-05 3400 200 4.06 2.59 15 1.25E-09 1.38E+06 15 4.33E-03 0.01 1.38E+04 1.55E+02 2.90E+04 200 9.46E+08

HCH-alpha(alpha-BHC) 0.006 1.06E+01 1.00E+00 2.63E-05 3400 200 4.06 2.59 15 1.09E-10 1.38E+06 15 1.41E-03 001 1.38E+04 5.11E+01 2.90E+04 200 9.46E+08

HCH-beta(beta-BHC) 0.006 1.37E+01 1.00E+00 1.02E-06 3400 200 4.06 2.59 15 4.23E-12 1.38E+06 15 1.41E-03 0.01 1.38E+04 5.11E+01 2.90E+04 200 9.46E+08

Hexachlorocyclopentadiene 0.006 5.75E+01 1.00E+00 1.23E-02 3400 200 4.06 2.59 15 4.69E-08 1.38E+06 15 1.29E-03 0.01 1.38E+04 4.68E+01 2.90E+04 200 9.46E+08

Hexachloroethane 0.006 1.10E+01 1.00E+00 1.35E-02 3400 200 4.06 2.59 15 7.96E-09 1.38E+06 15 1.99E-04 0.01 1 38E+04 8.08E+00 2.90E+04 200 9.46E+08

Methyl bromide 0.006 5.40E-02 1.00E+00 2.20E+00 3400 200 4.06 2.59 15 3.79E-05 1.38E+06 15 5.82E-03 0.01 1.38E+04 2.08E+02 2.90E+04 200 9.46E+08

Methylene chloride 0.006 9.60E-02 1.00E+00 4.53E-01 3400 200 4.06 2.59 15 1.08E-05 1.38E+06 15 8.07E-03 0.01 1.38E+04 2.88E+02 2.90E+04 200 9.46E+08

Nitrobenzene 0.006 7.86E-01 1.00E+00 9.48E-04 3400 200 4.06 2.59 15 1.71E-08 1.38E+06 15 6.07E-03 0 01 1 38E+04 2.17E+02 2.90E+04 200 9.46E+08

Styrene 0.006 5.47E+00 1.00E+00 2.50E-02 3400 200 4.06 2.59 15 4.20E-07 1.38E+06 15 5.67E-03 0.01 1.38E+04 2.03E+02 2.90E+04 200 9.46E+08

1,1,2,2-Tetrachloroethane 0.006 4.74E-01 1.00E+00 2.60E-02 3400 200 4.06 2.59 15 4.37E-07 1.38E+06 15 5.67E-03 0.01 1.38E+04 2.03E+02 2.90E+04 200 9.46E+08

Tetrachloroethylene 0.006 1.80E+00 1.00E+00 3.49E-01 3400 200 4.06 2.59 15 5.95E-06 1.38E+06 15 5.75E-03 0.01 1.38E+04 2.06E+02 2.90E+04 200 9.46E+08

Toluene 0.006 7.86E-01 1.00E+00 2.68E-01 3400 200 4.06 2.59 15 5.52E-06 1.38E+06 15 6.95E-03 0.01 1.38E+04 2.48E+02 2.90E+04 200 9.46E+08

Toxaphene 0.006 3.01E+00 1.00E+00 4.51E-05 3400 200 4.06 2.59 15 1.24E-10 1.38E+06 15 9.27E-04 0.01 1.38E+04 3.40E+01 2.90E+04 200 9.46E+08

1,2,4-Trichlorobenzene 0.006 9.24E+00 1.00E+00 1.18E-02 3400 200 4.06 2.59 15 8.35E-08 1.38E+06 15 2.40E-03 0.01 1.38E+04 8.63E+01 2.90E+04 200 9.46E+08

1,1,1-Trichloroethane 0.006 5.94E-01 1.00E+00 9.07E-01 3400 200 4.06 2.59 15 1.68E-05 1.38E+06 15 6.23E-03 0.01 1.38E+04 2.23E+02 2.90E+04 200 9.46E+08

1,1,2-Trichloroethane 0.006 4.56E-01 1.00E+00 7.27E-02 3400 200 4.06 2.59 15 1.34E-06 1.38E+06 15 6.23E-03 0.01 1.38E+04 2.23E+02 2.90E+04 200 9.46E+08

Trichloroethylene 0.006 5.64E-01 1.00E+00 5.77E-01 3400 200 4.06 2.59 15 1.08E-05 1.38E+06 15 6.31E-03 0.01 1.38E+04 2.26E+02 2.90E+04 200 9.46E+08

2,4,6-Trichlorophenol 0.006 1.70E+00 1.00E+00 9.45E-05 3400 200 4.06 2.59 15 7.03E-10 1.38E+06 15 2.51E-03 0.01 1.38E+04 9.03E+01 2.90E+04 200 9.46E+08

Vinyl acetate 0.006 3.00E-02 1.00E+00 1.71E-01 3400 200 4.06 2.59 15 3.45E-06 1.38E+06 15 6.79E-03 0.01 1.38E+04 2.43E+02 2.90E+04 200 9.46E+08

Vinyl chloride 0.006 6.60E-02 1.00E+00 4.22E+00 3400 200 4.06 2.59 15 1.06E-04 1.38E+06 15 8.47E-03 0.01 1.38E+04 3.02E+02 2.90E+04 200 9.46E+08

NA = not appilcable
a = SSL based on Csat
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COMPARISON OF INDOOR AND OUTDOOR INHALATION SSLs FOR VOLATILE CONTAMINANTS

Infinite
source
indoor

attenuation
coefficient,

Finite
source
indoor

attenuation
coefficient,

Time for
source

depletion,

Exposure
duration >
time for
depletion

Infinite
source
bldg.

conc.,

Finite
source
bldg.

conc.,

Infinite
source
indoor

volatiliza-
tion factor

Finite
source
indoor
volatili-
zation
factor

Unit risk
factor,
URF

Reference
conc.,
RfC

Infinite
source
indoor
SSL,

carcinogen

Infinite
source
indoor

SSL, non-
carcinogen

Finite
source
indoor
SSL,

carcinogen

Finite
source
indoor

SSL, non-
carcinogen

Infinite
soure

risk-based
indoor
SSL,

Finite
soure risk-

based
indoor
SSL,

Outdoor
apparent
diffusion

coefficient,

Outdoor
volalitiza-

tion
factor,

α α Indoor  τD C building C building VFindoor VFindoor
α VFoutdoor

Chemical (unitless) (unitless) (sec) (yes/no) (kg/m3) (kg/m3) (m3/kg) (m3/kg) (µg/m3)-1 (mg/m3) (mg/kg) (mg/kg) (mg/kg) (mg/kg) (mg/kg) (mg/kg) (cm2/s) (m3/kg)

Aldrin 9.32E-05 8.68E-05 1.33E+13 no 1.35E-06 1.26E-06 7.42E+05 7.97E+05 4.90E-03 NA 3.69E-01 NA 3.96E-01 NA 3.69E-.01 3.96E-01 1.99E-09 9.84E+05

Benzene 2.65E-04 8.32E-05 3.63E+08 yes 1.20E-01 1.51E-02 8.30E+00 6.63E+01 8.30E-06 NA 2.43E-03 NA 1.94E-02 NA 2.43E-03 1.94E-02 5.82E-04 1.82E+03

Bis(2-chloroethyl)ether 2.21E-04 8.87E-05 1.05E+11 no 3.50E-04 1.40E-04 2.86E+03 7.13E+03 3.30E-04 NA 2.11E-02 NA 5.26E-02 NA 2.11E-02 5.26E-02 1.39E-06 3.72E+04

Bromoform 9.59E-05 8.50E-05 6.51E+09 no 2.79E-03 2.47E-03 3.59E+02 4.05E+02 1.10E-06 NA 7.94E-01 NA 8.96E-01 NA 7.94E-01 8.96E-01 5.13E-06 1.94E+04

Carbon disulfide 3.07E-04 7.93E-05 1.61E+08 yes 3.13E-01 1.51E-02 3.20E+00 6.63E+01 NA 1.00E-02 NA 3.33E-02 NA 6.91E-01 3.33E-02 6.91E-01 1.80E-03 1.03E+03

Carbon tetrachloride 2.43E-04 7.78E-05 1.81E+08 yes 2.22E-01 1.51E-02 4.50E+00 6.63E+01 1.50E-05 NA 7.31E-04 NA 1.08E-02 NA 7.31E-04 1.08E-02 9.90E-04 1.39E+03

Chlordane 9.11E-05 8.66E-05 2.24E+13 no- 7.99E-07 7.59E-07 1.25E+06 1.32E+06 6.00E-05 NA 5.08E+01 NA 5.34E+01 NA 5.08E+01 5.34E+01 1.08E-09 1.34E+06

Chlorobenzene 2.30E-04 8.66E-05 1.25E+09 no 3.05E-02 1.15E-02 3.28E+01 8.71E+01 NA 2.00E-02 NA 6.83E-01 NA 1.82E+00 6.83E-01 1.82E+00 1.12E-04 4.15E+03

Chloroform 3.07E-04 8.51E-05 4.79E+08 yes 1.05E-01 1.51E-02 9.49E+00 6.63E+01 2.30E-05 NA 1.00E-03 NA 7.01E-03 NA 1 00E-03 7.01E-03 5.15E-04 1.93E+03

DDT 9.40E-05 8.69E-05 1.24E+14 no 1.45E-07 1.34E-07 6.88E+06 7.44E+06 9.70E-05 NA 1.73E+02 NA 1.87E+02 NA 1.73E+02 1.87E+02 2.21E-10 2.95E+06

1,2-Dichlorobenzene 2.20E-04 8.81E-05 4.59E+09 no 7.99E-03 3.19E-03 1.25E+02 3.13E+02 NA 2.00E-01 NA 2.61E+01 NA 6.53E+01 2.61E+01 6.53E+01 2.74E-05 8.38E+03

1,4-Dichlorobenzene 2.20E-04 8.81E-05 4.46E+09  no 8.22E-03 3.28E-03 1.22E+02 3.05E+02 NA 8.00E-01 NA 1.02E+02 NA 2.54E+02 1.02E+02 2.54E+02 2.78E-05 8.32E+03

1,1-Dichloroethane 2.33E-04 8.15E-05 3.16E+08 yes 1.22E-01 1.51E-02 8.17E+00 6.63E+01 NA 5.00E-01 NA 4.26E+00 NA 3.46E+01 4.26E+00 3.46E+01 5.94E-04 1.80E+03

1,2-Dichloroethane 3.07E-04 8.71E-05 1.07E+09 no 4.73E-02 1.34E-02 2.12E+01 7.46E+01 2.60E-05 NA 1.98E-03 NA 6.98E-03 NA 1.98E-03 6.98E-03 2.47E-04 2.79E+03

1,1-Dichloroethylene 2.72E-04 7.47E-05 1.12E+08 yes 4.01E-01 1.51E-02 2.49E+00 6.63E+01 5.00E-05 NA 1.21E-04 NA 3.23E-03 NA 1.21E-04 3.23E-03 2.40E-03 8.95E+02

1,2-Dichloropropane 2.43E-04 8.46E-05 5.59E+08 yes 7.21E-02 1.51E-02 1.39E+01 6.63E+01 NA 4.00E-03 NA 5.79E-02 NA 2.76E-01 5.79E-02 2.76E-01 3.46E-04 2.36E+03

1,3-Dichloropropene 2.05E-04 8.16E-05 3.88E+08 yes 8.82E-02 1.51E-02 1.13E+01 6.63E+01 3.70E-05 2.00E-02 7.46E-04 2.37E-01 4.36E-03 1.38E+00 7.46E-04 4.36E-03 5.01E-04 1.96E+03

Dieldrin 9.21E-05 8.67E-05 1.16E+14 no 1.55E-07 1.46E-07 6.47E+06 6.87E+06 4.60E-03 NA 3.42E+00 NA 3.63E+00 NA 3.42E+00 3.63E+00 2.19E-10 2.97E+06

Ethylbenzene 2.35E-04 8.55E-05 7.71E+08 yes 5.06E-02 1.51E-02 1.97E+01 6.63E+01 NA 1.00E+00 NA 2.06E+01 NA 6.91E+01 2.06E+01 6.91E+01 1.88E-04 3.20E+03

Heptachlor 9.02E-05 8.64E-05 3.39E+11 no 5.29E-05 5.06E-05 1.89E+04 1.98E+04 1.30E-03 NA 3.54E-02 NA 3.70E-02 NA 3.54E-02 3.70E-02 6.84E-08 1.68E+05

Heptachlor epoxide 9.16E-05 8.67E-05 2.50E+13 no 7.16E-07 6.77E-07 1.40E+06 1.48E+06 2.60E-03 NA 1.31E+00 NA 1.38E+00 NA 1.31E+00 1.38E+00 9.93E-10 1.39E+06

Hexachloro-1,3-butadiene 1.89E-04 8.81E-05 7.23E+09 no 4.38E-03 2.04E-03 2.28E+02 4.89E+02 2.20E-05 NA 2.52E-02 NA 5.41E-02 NA 2.52E-02 5.41E-02 1.36E-05 1.19E+04

Hexachlorobenzene 1.84E-04 8.86E-05 1.72E+12 no 1.80E-05 8.66E-06 5.55E+04 1.16E+05 4.60E-04 NA 2.94E-01 NA 6.11E-01 NA 2.94E-01 6.11E-01 5.51E-08 1.87E+05

HCH-alpha(alpha-BHC) 1.01E-04 8.74E-05 7.03E+12 no 2.65E-06 2.30E-06 3.78E+05 4.36E+05 1.80E-03 NA 5.11E-01 NA 5.89E-01 NA 5.11E-01 5.89E-01 4.85E-09 6.29E+05

HCH-beta(beta-BHC) 1.01E-04 8.74E-05 1.82E+14 no 1.02E-07 8.88E-08 9.76E+06 1.13E+07 5.30E-04 NA 4.48E+01 NA 5.17E+01 NA 4.48E+01 5.17E+01 1.87E-10 3.20E+06

Hexachlorocyclopentadiene 9.80E-05 8.64E-05 1.52E+10 no 1.20E-03 1.06E-03 8.30E+02 9.42E+02 NA 7.00E-05 NA 6.06E-02 NA 6.88E-02 6.06E-02 6.88E-02 2.07E-06 3.05E+04

Hexachloroethane 7.81E-05 7.41E-05 2.47E+10 no 1.05E-03 1.00E-03 9.48E+02 1.00E+03 4.00E-06 NA 5.77E-01 NA 6.08E-01 NA 5.77E-01 6.08E-01 3.54E-07 7.37E+04

Methyl bromide 2.30E-04 6.75E-05 7.55E+07 yes 5.05E-01 1.51E-02 1.98E+00 6.63E+01 NA 5.00E-03 NA 1.03E-02 NA 3.46E-01 1.03E-02 3.46E-01 8.13E-03 4.86E+02

Methylene chloride 3.00E-04 8.40EE-05 3.63E+08 yes 1.36E-01 1.51E-02 7.38E+00 6.63E+01 4.70E-07 3.00E+00 3.82E-02 2.31E+01 3.43E-01 2.07E+02 3.82E-02 3.43E-01 1.06E-03 1.35E+03

Nitrobenzene 2.38E-04 8.87E-05 1.75E+11 no 2.25E-04 8.41E-05 4.44E+03 1.19E+04 NA 2.00E-03 NA 9.26E+00 NA 2.48E+01 9.26E+00 2.48E+01 8.45E-07 4.77E+04

Styrene 2.25E-04 8.83E-05 6.65E+09 no 5.64E-03 2.21E-03 1.77E+02 4.53E+02 NA 1.00E+00 NA 1.85E+02 NA 4.72E+02 1.85E+02 4.72E+02 1.89E-05 1.01E+04

1,1,2,2-Tetrachloroethane 2.25E-04 8.83E-05 6.39E+09 no 5.86E-03 2.30E-03 1.71E+02 4.36E+02 5.80E-05 NA 7.16E-03 NA 1.83E-02 NA 7.16E-03 1.83E-02 2.34E-05 9.07E+03

Tetrachloroethylene 2.28E-04 8.35E-05 4.76E+08 yes 7.95E-02 1.51E-02 1.26E+01 6.63E+01 5.80E-07 NA 5.28E-02 NA 2.78E-01 NA 5.28E-02 2.78E-01 2.95E-04 2.55E+03

Toluene 2.65E-04 8.53E-05 6.16E+08 yes 7.10E-02 1.51E-02 1.41E+01 6.63E+01 NA 4.00E-01 NA 5.88E+00 NA 2.76E+01 5.88E+00 2.76E+01 2.88E-04 2.59E+03

Toxaphene 9.08E-05 8.65E-05 4.38E+12 no 4.09E-06 3.90E-06 2.44E+05 2.56E+05 3.20E-04 NA 1.86E+00 NA 1.95E+00 NA 1.86E+00 1.95E+00 5.62E-09 5.85E+05

1,2,4-Trichlorobenzene 1.27E-04 8.77E-05 1.49E+10 no 1.49E-03 1.03E-03 6.70E+02 9.71E+02 NA 9.00E-03 NA 6.29E+00 NA 9.11E+00 6.29E+00 9.11E+00 3.72E-06 2.28E+04

1,1,1-Trichloroethane 2.43E-04 7.79E-05 1.83E+08 yes 2.20E-01 1.51E-02 4.54E+00 6.63E+01 NA 1.00E+00 NA 4.74E+00 NA 6.91E+01 4.74E+00 6.91E+01 1.04E-03 1.36E+03

1,1,2-Trichloroethane 2.43E-04 8.76E-05 2.28E+09 no 1.76E-02 6.37E-03 5.67E+01 1.57E+02 1.60E-05 NA 8.62E-03 NA 2.39E-02 NA 8.62E-03 2.39E-02 7.30E-05 5.13E+03

Trichloroethylene 2.45E-04 8.13E-05 2.87E+08 yes 1.41E-01 1.51E-02 7.07E+00 6.63E+01 1.70E-06 NA 1.01E-02 NA 9.49E-02 NA 1.01E-02 9.49E-02 6.27E-04 1.75E+03

2,4,6-Trichlorophenol 1.30E-04 8.82E-05 1.84E+12 no 1.23E-05 8.34E-06 8.13E+04 1.20E+05 3.10E-06 NA 6.38E+01 NA 9.42E+01 NA 6.38E+01 9.42E+01 3.27E-08 2.43E+05

Vinyl acetate 2.60E-04 8.65E-05 9.65E+08 no 4.45E-02 1.48E-02 2.25E+01 6.76E+01 NA 2.00E-01 NA 4.69E+00 NA 1.41E+01 4.69E+00 1.41E+01 6.78E-04 1.68E+03

Vinyl chloride 3.12E-04 6.38E-05 3.89E+07 yes 1.32E+00 1.51E-02 7.59E-01 6.63E+01 8.40E-05 NA 2.20E-05 NA 1.92E-03 NA 2.20E-05 1.92E-03 5.85E-02 1.81E+02

NA = not appilcable
a = SSL based on Csat
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COMPARISON OF INDOOR AND OUTDOOR INHALATION SSLs FOR VOLATILE CONTAMINANTS

Outdoor
SSL,

Outdoor
SSL, non- Risk-based

Pure
component
solubility,

Soil
saturation

conc.,
Indoor SSL,

infinite Indoor SSL,
Outdoor

SSL, infinite
carcinogen carcinogen outdoor SSL S Csat source finite source source

Chemical (mg/kg) (mg/kg) (mg/kg) (mg/L) (mg/kg) (mg/kg) (mg/kg) (mg/kg)

Aldrin 4.89E-01 NA 4.89E-01 7.84E-02 2.28E+01 0.4 0.4 0.5
Benzene 5.33E-01 NA 5.33E-01 1.78E+03 8.61E+02 0.002 0.02 0.5
Bis(2-chloroethyl)ether 2.74E-01 NA 2.74E-01 1.18E+04 6.56E+03 0.02 0.05 0.3
Bromoform 4.29E+01 NA 4.29E+01 3.21E+03 2.76E+03 0.8 0.9 43
Carbon disulfide NA 1.08E+01 1.08E+01 2.67E+03 1.36E+03 0.03 0.7 11
Carbon tetrachloride 2.26E-01 NA 2.26E-01 7.92E+02 1.04E+03 0.0007 0.01 0.2
Chlordane 5.42E+01 NA 5.42E+01 2.19E-01 6.74E+01 51 53 54
Chlorobenzene NA 8.66E+01 8.66E+01 4.09E+02 5.55E+02 0.7 2 87
Chloroform 2.04E-01 NA 2.04E-01 7.96E+03 3.71E+03 0.001 0.007 0.2
DDT 7.41E+01 NA 7.41E+01 3.41E-03 4.85E+00 5 a 5 a 5a

1,2-Dichlorobenzene NA 1.75E+03 1.75E+03 1.25E+02 2.97E+02 26 65 297 a

1,4-Dichlorobenzene NA 6.94E+03 6.94E+03 7.30E+01 2.35E+02 102 235 235a

1,1-Dichloroethane NA 9.39E+02 9.39E+02 5.16E+03 2.36E+03 4 35 939
1,2-Dichloroethane 2.61E-01 NA 2.61E-01 8.31E+03 2.81E+03 0.002 0.007 0.3
1,1-Dichloroethylene 4.36E-02 NA 4.36E-02 3.00E+03 2.04E+03 0.0001 0.003 0.04
1,2-Dichloropropane NA 9.83E+00 9.83E+00 2.68E+03 1.08E+03 0.06 0.3 10
1,3-Dichloropropene 1.29E-01 4.09E+01 1.29E-01 1.55E+03 4.32E+02 0.0007 0.004 0.1
Dieldrin 1.57E+00 NA 1.57E+00 1.87E-01 1.22E+01 3 4 2
Ethylbenzene NA 3.33E+03 3.33E+03 1.73E+02 2.57E+02 21 69 257a

Heptachlor 3.14E-01 NA 3.14E-01 2.73E-01 1.12E+01 0.04 0.04 0.3
Heptachlor epoxide 1.30E+00 NA 1.30E+00 2.68E-01 1.17E+01 1 1 1
Hexachloro-1,3-butadiene 1.31E+00 NA 1.31E+00 2.54E+00 1.07E+02 0.03 0.05 1
Hexachlorobenzene 9.88E-01 NA 9.88E-01 8.62E-03 1.94E+00 0.3 0.6 1
HCH-alpha(alpha-BHC) 8.51E-01 NA 8.51E-01 2.40E+00 2.56E+01 0.5 0.6 0.9
HCH-beta(beta-BHC) 1.47E+01 NA 1.47E+01 5.42E-01 7.47E+00 7a 7a 7a

Hexachlorocyclopentadiene NA 2.23E+00 2.23E+00 1.53E+00 8.84E+01 0.06 0.07 2
Hexachloroethane 4.48E+01 NA 4.48E+01 4.08E+01 4.53E+02 0.6 0.6 45
Methyl bromide NA 2.54E+00 2.54E+00 1.45E+04 3.83E+03 0.01 0.3 3
Methylene chloride 6.97E+00 4.21E+03 6.97E+00 1.74E+04 3.73E+03 0.04 0.3 7
Nitrobenzene NA 9.95E+01 9.95E+01 1.92E+03 1.70E+03 9 25 100
Styrene NA 1.05E+04 1.05E+04 2.57E+02 1.44E+03 185 472 1439
1,1,2,2-Tetrachloroethane 3.81E-01 NA 3.81E-01 3.07E+03 1.77E+03 0.007 0.02 0.4
Tetrachloroethylene 1.07E+01 NA 1.07E+01 2.32E+02 4.72E+02 0.05 0.3 11
Toluene NA 1.08E+03 1.08E+03 5.58E+02 5.21E+02 6 28 521a

Toxaphene 4.45E+00 NA 4.45E+00 6.79E-01 2.11E+00 2 2 2a

1,2,4-Trichlorobenzene NA 2.14E+02 2.14E+02 3.07E+01 2.87E+02 6 9 214
1,1,1-Trichloroethane NA 1.42E+03 1.42E+03 1.17E+03 9.80E+02 5 69 980a

1,1,2-Trichloroethane 7.81E-01 NA 7.81E-01 4.40E+03 2.48E+03 0.009 0.02 1
Trichloroethylene 2.51E+00 NA 2.51E+00 1.18E+03 8.80E+02 0.01 0.09 3
2,4,6-Trichlorophenol 1.90E+02 NA 1.90E+02 7.53E+02 1.35E+03 64 94 190
Vinyl acetate NA 3.51E+02 3.51E+02 2.24E+04 3.01E+03 5 14 351
Vinyl chloride 5.25E-03 NA 5.25E-03 2.73E+03 2.26E+03 0.00002 0.002 0.01

NA = not appilcable
a = SSL based on Csat
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APPENDIX I

SSL Simulation Results

Section 4.3.3 contains a complete description of the simulation setup and parameters. The
following notation is used in the tables of this appendix.

C = the number of specimens per composite
N = the number of composite samples chemically analyzed
MU = the assumed true site mean (= 0.5 SSL or 2 SSL)
CV = the assumed true value of the site coefficient of variation, (i.e. the true site standard

deviation divided by the true site mean MU)
MIX = the proportion of the site which is uncontaminated

The remaining variables give the estimated probability of deciding to investigate further
(PDIF) for a given method and simulation distribution. The variable names indicate the method of
testing (Mx = Max test, C = Chen test, L = Land test) and the type of probability distribution used
to generate values for the contaminated part of the EA (L = lognormal, G = gamma, W = Weibull).

MxL, MxG, MxW = PDIF for Max rule applied to lognormal, gamma or Weibull data

C40L, C40G, C40W = PDIF for Chen test at the nominal .40 significance level applied to
lognormal, gamma or Weibull data

C30L, C30G, C30W = PDIF for Chen test at the nominal .30 significance level applied to
lognormal, gamma or Weibull data

C20L, C20G, C20W = PDIF for Chen test at the nominal .20 significance level applied to
lognormal, gamma or Weibull data

C1OL, C1OG, C1OW= PDIF for Chen test at the nominal .10 significance level applied to
lognormal, gamma or Weibull data

C05L, C05G, C05W = PDIF for Chen test at the nominal .05 significance level applied to
lognormal, gamma or Weibull data

COlL, CO1G, CO1W = PDIF for Chen test at the nominal .01 significance level applied to
lognormal, gamma or Weibull data

LfL, LfG, LfW = PDIF for Land test of the flipped null hypothesis at the nominal .10
significance level applied to lognormal, gamma or Weibull data

LoL, LoG, LoW = PDIF for Land test of the original null hypothesis at the nominal .05
significance level applied to lognormal, gamma or Weibull data.
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Appendix I. SSL Simulation Results: Estimated Probabilities of Investigating Further

C=1 N=4 CV=1.5
MU MIX MxL C40L C30L C20L C10L C05L C01L LfL LoL MxG C40G C30G C20G C10G C05G C01G LfG LoG MxW C40W C30W C20W C10W C05W C01W LfW LoW

0.5 .00 .124 .314 .246 .161 .087 .042 .016 .099 .835 .195 .350 .276 .195 .088 .043 .011 .172 .975 .176 .360 .286 .209 .104 .042 .009 .151 .945
0.5 .50 .192 .371 .295 .182 .089 .039 .016 .297 .937 .194 .347 .270 .170 .072 .028 .013 .257 .931 .194 .373 .294 .197 .086 .039 .017 .265 .929
2.0 .00 .750 .974 .960 .926 .858 .759 .426 .873 .972 .757 .874 .838 .775 .650 .494 .188 .742 .991 .760 .903 .870 .808 .707 .551 .240 .768 .988
2.0 .50 .848 .863 .816 .745 .569 .361 .132 .703 .947 .792 .813 .774 .699 .540 .334 .106 .659 .925 .825 .839 .799 .729 .589 .370 .117 .686 .952

C=1 N=4 CV=2.0
MU MIX MxL C40L C30L C20L C10L C05L C01L LfL LoL MxG C40G C30G C20G C10G C05G C01G LfG LoG MxW C40W C30W C20W C10W C05W C01W LfW LoW

0.5 .00 .140 .296 .227 .150 .073 .036 .007 .088 .887 .255 .338 .277 .198 .106 .046 .009 .182 .965 .219 .315 .261 .169 .084 .033 .006 .143 .961
0.5 .50 .213 .320 .240 .167 .080 .036 .010 .214 .932 .273 .343 .273 .191 .084 .031 .007 .201 .905 .241 .330 .261 .167 .075 .032 .009 .214 .902
0.5 .75 .343 .387 .298 .193 .067 .021 .004 .241 .673 .366 .407 .302 .170 .061 .023 .008 .205 .680 .377 .414 .305 .175 .055 .016 .003 .215 .676
2.0 .00 .700 .919 .890 .838 .733 .593 .260 .765 .964 .676 .740 .698 .645 .493 .341 .072 .624 .988 .695 .809 .770 .716 .596 .433 .138 .663 .995
2.0 .50 .753 .813 .766 .688 .524 .339 .112 .680 .941 .694 .712 .675 .625 .466 .291 .072 .522 .926 .713 .747 .698 .620 .481 .295 .073 .585 .938
2.0 .75 .699 .698 .689 .657 .456 .176 .028 .433 .704 .675 .673 .658 .615 .430 .161 .030 .406 .681 .669 .664 .642 .596 .442 .175 .027 .425 .694

C=1 N=4 CV=2.5
MU MIX MxL C40L C30L C20L C10L C05L C01L LfL LoL MxG C40G C30G C20G C10G C05G C01G LfG LoG MxW C40W C30W C20W C10W C05W C01W LfW LoW

0.5 .00 .157 .266 .203 .138 .072 .026 .002 .088 .900 .256 .317 .257 .197 .089 .034 .004 .183 .944 .225 .306 .236 .168 .078 .028 .005 .145 .948
0.5 .50 .212 .296 .227 .165 .085 .038 .007 .186 .927 .267 .324 .260 .187 .093 .033 .003 .194 .868 .264 .310 .263 .189 .091 .032 .006 .191 .896
0.5 .85 .459 .445 .357 .208 .060 .014 .001 .103 .490 .449 .437 .350 .215 .063 .015 .006 .117 .486 .441 .432 .350 .213 .064 .012 .005 .120 .499
2.0 .00 .642 .857 .816 .764 .648 .512 .192 .672 .962 .620 .668 .623 .562 .423 .266 .044 .526 .972 .624 .718 .671 .605 .469 .331 .073 .558 .986
2.0 .50 .692 .752 .699 .620 .468 .312 .089 .617 .930 .613 .630 .592 .537 .404 .219 .040 .496 .885 .635 .672 .627 .567 .412 .233 .036 .530 .918
2.0 .85 .481 .481 .481 .480 .438 .082 .009 .421 .481 .474 .474 .474 .474 .425 .096 .008 .406 .474 .473 .473 .470 .464 .419 .091 .011 .404 .474

C=1 N=4 CV=3.0
MU MIX MxL C40L C30L C20L C10L C05L C01L LfL LoL MxG C40G C30G C20G C10G C05G C01G LfG LoG MxW C40W C30W C20W C10W C05W C01W LfW LoW

0.5 .00 .180 .280 .234 .163 .091 .034 .002 .119 .912 .263 .291 .238 .178 .093 .030 .004 .164 .859 .226 .275 .226 .163 .087 .029 .005 .142 .950
0.5 .50 .206 .277 .225 .158 .074 .029 .002 .170 .941 .277 .297 .244 .179 .075 .028 .002 .142 .764 .270 .302 .253 .181 .087 .024 .003 .163 .872
0.5 .85 .366 .364 .289 .207 .090 .023 .001 .135 .501 .316 .309 .265 .198 .075 .015 .002 .105 .450 .359 .353 .306 .235 .098 .028 .003 .133 .480
2.0 .00 .632 .820 .778 .724 .593 .429 .143 .631 .965 .566 .589 .552 .502 .377 .225 .030 .455 .921 .581 .657 .615 .558 .430 .280 .048 .514 .986
2.0 .50 .631 .683 .637 .558 .434 .277 .068 .574 .939 .531 .555 .501 .447 .329 .179 .024 .388 .860 .591 .616 .588 .530 .395 .242 .038 .489 .905
2.0 .85 .457 .457 .456 .438 .336 .106 .005 .314 .459 .451 .450 .444 .422 .356 .123 .002 .348 .465 .471 .468 .455 .435 .353 .138 .005 .348 .491

C=1 N=4 CV=3.5
MU MIX MxL C40L C30L C20L C10L C05L C01L LfL LoL MxG C40G C30G C20G C10G C05G C01G LfG LoG MxW C40W C30W C20W C10W C05W C01W LfW LoW

0.5 .00 .187 .267 .221 .152 .085 .035 .002 .104 .905 .231 .252 .203 .149 .078 .019 .003 .124 .784 .226 .259 .214 .163 .080 .034 .002 .137 .945
0.5 .50 .210 .262 .217 .154 .082 .029 .002 .151 .897 .268 .273 .242 .186 .098 .022 .002 .145 .722 .231 .266 .214 .170 .079 .026 .004 .141 .860
0.5 .90 .312 .306 .275 .199 .070 .021 .002 .071 .336 .301 .299 .266 .222 .101 .018 .000 .094 .341 .299 .293 .266 .216 .096 .023 .001 .099 .348
2.0 .00 .616 .791 .746 .674 .555 .397 .103 .580 .962 .489 .509 .466 .416 .311 .179 .017 .361 .862 .558 .631 .587 .509 .398 .247 .037 .477 .983
2.0 .50 .607 .659 .601 .532 .403 .270 .058 .521 .945 .512 .516 .492 .445 .338 .199 .014 .376 .819 .524 .549 .506 .448 .331 .190 .023 .410 .891
2.0 .90 .346 .346 .346 .346 .310 .131 .002 .307 .346 .363 .363 .362 .356 .321 .111 .000 .311 .364 .328 .328 .327 .324 .291 .120 .004 .289 .331
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Appendix I. SSL Simulation Results:  Estimated Probabilities of Investigating Further

C=1 N=4 CV=4.0
MU MIX MxL C40L C30L C20L C10L C05L C01L LfL LoL MxG C40G C30G C20G C10G C05G C01G LfG LoG MxW C40W C30W C20W C10W C05W C01W LfW LoW

0.5 .00 .173 .241 .203 .141 .061 .024 .003 .091 .920 .255 .265 .234 .177 .093 .029 .002 .141 .727 .194 .213 .178 .131 .068 .025 .001 .105 .910
0.5 .50 .198 .239 .190 .142 .072 .027 .001 .135 .916 .232 .235 .191 .146 .078 .027 .001 .106 .643 .235 .254 .215 .147 .074 .023 .000 .125 .822
0.5 .90 .273 .268 .235 .184 .078 .012 .000 .089 .329 .280 .269 .242 .196 .111 .032 .003 .115 .375 .240 .234 .207 .155 .082 .020 .000 .092 .324
2.0 .00 .594 .750 .708 .632 .502 .387 .104 .534 .963 .443 .450 .426 .387 .294 .162 .009 .333 .753 .511 .579 .526 .466 .342 .213 .018 .445 .979
2.0 .50 .590 .655 .596 .501 .385 .239 .039 .513 .942 .453 .459 .424 .380 .283 .150 .009 .315 .751 .505 .517 .486 .427 .318 .166 .017 .380 .878
2.0 .90 .354 .354 .351 .340 .305 .123 .001 .296 .355 .330 .330 .325 .314 .277 .132 .004 .270 .340 .330 .326 .320 .301 .254 .145 .000 .254 .353

C=1 N=6 CV=1.5
MU MIX MxL C40L C30L C20L C10L C05L C01L LfL LoL MxG C40G C30G C20G C10G C05G C01G LfG LoG MxW C40W C30W C20W C10W C05W C01W LfW LoW

0.5 .00 .183 .338 .252 .180 .089 .039 .005 .099 .636 .250 .353 .270 .173 .098 .047 .006 .172 .953 .218 .357 .279 .184 .061 .027 .005 .128 .916
0.5 .50 .233 .367 .285 .206 .100 .055 .014 .320 .981 .276 .371 .298 .206 .104 .049 .007 .300 .971 .320 .418 .303 .208 .107 .045 .007 .304 .965
2.0 .00 .860 .986 .979 .971 .939 .896 .658 .945 .946 .873 .928 .902 .861 .789 .677 .356 .843 .992 .882 .956 .940 .908 .841 .733 .417 .878 .992
2.0 .50 .931 .924 .901 .844 .722 .565 .242 .799 .992 .926 .899 .868 .830 .730 .573 .235 .781 .980 .920 .891 .869 .821 .705 .543 .213 .768 .988

C=1 N=6 CV=2.0
MU MIX MxL C40L C30L C20L C10L C05L C01L LfL LoL MxG C40G C30G C20G C10G C05G C01G LfG LoG MxW C40W C30W C20W C10W C05W C01W LfW LoW

0.5 .00 .220 .301 .237 .168 .081 .032 .004 .099 .728 .348 .348 .280 .189 .100 .039 .005 .182 .957 .317 .346 .276 .202 .101 .040 .004 .157 .947
0.5 .50 .260 .304 .253 .176 .085 .034 .005 .223 .965 .366 .369 .281 .183 .088 .034 .002 .209 .931 .387 .372 .289 .217 .114 .039 .003 .243 .958
0.5 .75 .459 .385 .293 .197 .083 .038 .007 .188 .844 .486 .395 .296 .199 .082 .030 .003 .179 .833 .504 .393 .298 .187 .068 .023 .003 .172 .809
2.0 .00 .816 .960 .946 .917 .849 .760 .481 .855 .947 .822 .832 .802 .752 .630 .497 .167 .721 .993 .831 .887 .849 .805 .689 .539 .229 .758 .990
2.0 .50 .891 .891 .842 .777 .633 .497 .189 .732 .989 .837 .818 .786 .718 .609 .453 .155 .657 .966 .846 .834 .787 .713 .607 .450 .147 .675 .980
2.0 .75 .819 .796 .769 .697 .506 .353 .068 .461 .824 .804 .777 .747 .696 .518 .360 .058 .478 .812 .786 .768 .738 .665 .473 .313 .058 .423 .804

C=1 N=6 CV=2.5
MU MIX MxL C40L C30L C20L C10L C05L C01L LfL LoL MxG C40G C30G C20G C10G C05G C01G LfG LoG MxW C40W C30W C20W C10W C05W C01W LfW LoW

0.5 .00 .267 .292 .241 .163 .095 .047 .004 .105 .796 .356 .324 .254 .172 .088 .044 .005 .162 .921 .286 .297 .243 .162 .090 .040 .005 .138 .942
0.5 .50 .312 .333 .266 .190 .092 .035 .004 .219 .956 .371 .329 .252 .179 .073 .034 .002 .152 .892 .373 .340 .263 .183 .089 .035 .004 .178 .919
0.5 .85 .591 .409 .300 .194 .082 .031 .003 .154 .631 .597 .434 .311 .200 .085 .027 .000 .154 .637 .559 .434 .318 .203 .073 .019 .001 .156 .618
2.0 .00 .804 .932 .905 .868 .791 .681 .340 .801 .947 .759 .745 .705 .649 .521 .362 .086 .585 .980 .781 .815 .772 .715 .599 .474 .150 .664 .990
2.0 .50 .827 .834 .789 .724 .591 .435 .151 .710 .973 .765 .734 .700 .636 .520 .367 .076 .552 .951 .795 .756 .708 .641 .512 .370 .107 .576 .963
2.0 .85 .628 .628 .628 .621 .456 .221 .014 .226 .628 .596 .596 .596 .586 .431 .223 .019 .226 .596 .650 .649 .646 .629 .470 .230 .020 .232 .651

C=1 N=6 CV=3.0
MU MIX MxL C40L C30L C20L C10L C05L C01L LfL LoL MxG C40G C30G C20G C10G C05G C01G LfG LoG MxW C40W C30W C20W C10W C05W C01W LfW LoW

0.5 .00 .249 .282 .230 .159 .083 .034 .001 .091 .808 .380 .327 .275 .211 .101 .036 .003 .155 .854 .336 .322 .254 .191 .100 .039 .004 .149 .941
0.5 .50 .305 .296 .235 .164 .083 .031 .008 .173 .950 .393 .337 .274 .208 .100 .040 .001 .161 .844 .337 .296 .239 .183 .094 .035 .007 .144 .877
0.5 .85 .495 .377 .290 .188 .072 .024 .003 .118 .647 .486 .397 .329 .228 .099 .033 .005 .132 .647 .460 .371 .306 .211 .081 .027 .001 .112 .624
2.0 .00 .797 .899 .865 .833 .745 .595 .261 .760 .956 .705 .669 .621 .560 .444 .307 .060 .487 .947 .720 .752 .707 .652 .517 .391 .112 .595 .985
2.0 .50 .778 .780 .740 .670 .544 .379 .114 .644 .980 .690 .646 .602 .537 .429 .287 .049 .443 .892 .704 .676 .634 .557 .442 .312 .068 .477 .952
2.0 .85 .637 .623 .607 .556 .403 .215 .023 .230 .638 .611 .585 .564 .524 .403 .209 .029 .239 .627 .583 .560 .536 .500 .406 .203 .023 .224 .604
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C=1 N=6 CV=3.5
MU MIX MxL C40L C30L C20L C10L C05L C01L LfL LoL MxG C40G C30G C20G C10G C05G C01G LfG LoG MxW C40W C30W C20W C10W C05W C01W LfW LoW

0.5 .00 .240 .251 .203 .140 .079 .028 .002 .082 .833 .361 .309 .271 .201 .102 .034 .002 .130 .785 .296 .265 .216 .160 .085 .037 .003 .117 .927
0.5 .50 .289 .271 .212 .154 .080 .040 .003 .137 .931 .369 .307 .240 .164 .087 .037 .003 .103 .784 .340 .287 .237 .176 .099 .040 .002 .126 .854
0.5 .90 .407 .326 .258 .185 .093 .032 .001 .091 .441 .417 .340 .290 .202 .079 .037 .002 .086 .460 .403 .357 .311 .223 .085 .033 .000 .084 .457
2.0 .00 .771 .870 .832 .777 .680 .544 .217 .706 .958 .616 .586 .529 .470 .373 .234 .034 .371 .873 .714 .727 .684 .614 .489 .344 .080 .562 .987
2.0 .50 .756 .744 .687 .629 .513 .354 .099 .598 .980 .647 .602 .564 .508 .410 .259 .038 .389 .851 .672 .636 .596 .535 .433 .270 .058 .463 .936
2.0 .90 .442 .440 .440 .433 .354 .123 .014 .123 .442 .449 .445 .442 .428 .350 .140 .014 .141 .451 .472 .468 .459 .448 .375 .143 .009 .144 .476

C=1 N=6 CV=4.0
MU MIX MxL C40L C30L C20L C10L C05L C01L LfL LoL MxG C40G C30G C20G C10G C05G C01G LfG LoG MxW C40W C30W C20W C10W C05W C01W LfW LoW

0.5 .00 .246 .255 .200 .131 .062 .023 .004 .084 .839 .342 .275 .229 .181 .092 .028 .001 .099 .725 .289 .268 .216 .153 .088 .034 .002 .121 .883
0.5 .50 .299 .271 .213 .153 .086 .037 .002 .134 .922 .315 .269 .220 .160 .084 .020 .000 .087 .691 .325 .275 .226 .173 .080 .035 .001 .112 .818
0.5 .90 .396 .324 .269 .196 .082 .022 .000 .065 .453 .400 .340 .296 .211 .099 .041 .001 .078 .497 .350 .301 .254 .196 .078 .030 .003 .058 .438
2.0 .00 .723 .847 .797 .724 .600 .470 .179 .626 .956 .559 .523 .494 .450 .334 .214 .023 .323 .821 .675 .679 .634 .568 .457 .317 .057 .519 .982
2.0 .50 .745 .735 .683 .609 .482 .342 .093 .597 .968 .576 .532 .495 .429 .334 .200 .023 .299 .792 .623 .574 .531 .468 .348 .236 .032 .380 .906
2.0 .90 .477 .472 .464 .439 .337 .140 .007 .145 .479 .471 .449 .437 .415 .335 .164 .013 .168 .489 .446 .428 .411 .390 .326 .160 .013 .175 .473

C=1 N=9 CV=1.5
MU MIX MxL C40L C30L C20L C10L C05L C01L LfL LoL MxG C40G C30G C20G C10G C05G C01G LfG LoG MxW C40W C30W C20W C10W C05W C01W LfW LoW

0.5 .00 .286 .335 .274 .205 .112 .057 .010 .112 .452 .363 .390 .293 .202 .089 .043 .006 .216 .937 .336 .375 .287 .188 .092 .036 .008 .168 .880
0.5 .50 .365 .380 .298 .203 .108 .050 .014 .380 .984 .420 .411 .301 .213 .103 .046 .009 .336 .980 .416 .392 .290 .201 .095 .046 .008 .335 .972
2.0 .00 .948 .999 .999 .995 .989 .965 .891 .987 .950 .955 .973 .963 .936 .887 .815 .577 .933 .999 .957 .985 .974 .965 .927 .855 .648 .950 .994
2.0 .50 .983 .956 .940 .904 .820 .719 .449 .856 .995 .978 .954 .930 .900 .817 .697 .430 .841 .994 .973 .955 .936 .907 .828 .713 .403 .863 .991

C=1 N=9 CV=2.0
MU MIX MxL C40L C30L C20L C10L C05L C01L LfL LoL MxG C40G C30G C20G C10G C05G C01G LfG LoG MxW C40W C30W C20W C10W C05W C01W LfW LoW

0.5 .00 .312 .314 .247 .173 .101 .049 .005 .110 .592 .472 .369 .297 .199 .096 .034 .005 .206 .934 .397 .317 .239 .159 .087 .048 .009 .151 .907
0.5 .50 .425 .366 .289 .205 .092 .045 .007 .287 .962 .496 .384 .285 .199 .102 .045 .010 .250 .940 .495 .385 .301 .220 .112 .058 .010 .255 .940
0.5 .75 .629 .418 .307 .215 .107 .053 .008 .198 .840 .642 .417 .324 .208 .102 .051 .005 .187 .841 .656 .396 .306 .209 .102 .037 .003 .193 .840
2.0 .00 .913 .987 .983 .974 .955 .910 .714 .953 .948 .913 .897 .864 .828 .742 .619 .341 .808 .997 .933 .950 .930 .905 .826 .727 .409 .872 .989
2.0 .50 .951 .923 .892 .842 .756 .630 .338 .816 .989 .930 .908 .884 .844 .710 .576 .271 .743 .987 .938 .888 .860 .790 .696 .558 .267 .720 .986
2.0 .75 .918 .873 .826 .752 .615 .464 .138 .456 .920 .925 .872 .842 .761 .642 .469 .170 .472 .927 .920 .866 .838 .764 .609 .465 .170 .470 .923

C=1 N=9 CV=2.5
MU MIX MxL C40L C30L C20L C10L C05L C01L LfL LoL MxG C40G C30G C20G C10G C05G C01G LfG LoG MxW C40W C30W C20W C10W C05W C01W LfW LoW

0.5 .00 .364 .323 .256 .179 .092 .044 .006 .097 .667 .477 .346 .283 .196 .090 .046 .004 .166 .864 .435 .350 .287 .199 .103 .049 .003 .159 .906
0.5 .50 .416 .315 .250 .172 .096 .042 .006 .216 .957 .525 .377 .297 .209 .101 .045 .007 .184 .862 .473 .341 .270 .188 .107 .049 .004 .179 .871
0.5 .85 .706 .384 .280 .186 .083 .027 .002 .118 .744 .737 .407 .315 .197 .093 .036 .004 .118 .754 .719 .406 .307 .185 .081 .025 .001 .100 .746
2.0 .00 .910 .980 .970 .954 .905 .846 .593 .912 .952 .867 .821 .782 .725 .623 .486 .191 .656 .983 .886 .892 .861 .811 .712 .601 .316 .788 .992
2.0 .50 .931 .900 .868 .823 .731 .607 .322 .790 .990 .888 .823 .788 .729 .628 .489 .179 .629 .961 .902 .834 .798 .738 .615 .489 .203 .649 .976
2.0 .85 .743 .741 .731 .681 .458 .367 .073 .364 .743 .764 .762 .750 .686 .432 .355 .064 .351 .764 .782 .773 .760 .708 .459 .370 .090 .366 .782
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C=1 N=9 CV=3.0
MU MIX MxL C40L C30L C20L C10L C05L C01L LfL LoL MxG C40G C30G C20G C10G C05G C01G LfG LoG MxW C40W C30W C20W C10W C05W C01W LfW LoW

0.5 .00 .354 .292 .218 .153 .074 .030 .006 .093 .729 .494 .338 .276 .205 .115 .049 .008 .144 .817 .426 .313 .256 .172 .079 .038 .003 .133 .850
0.5 .50 .443 .313 .239 .166 .091 .041 .003 .191 .948 .507 .337 .265 .173 .082 .029 .002 .121 .801 .464 .330 .264 .194 .105 .047 .004 .156 .854
0.5 .85 .615 .391 .310 .203 .103 .040 .003 .101 .686 .604 .363 .284 .200 .085 .030 .002 .080 .660 .609 .379 .284 .187 .083 .032 .005 .085 .671
2.0 .00 .888 .953 .930 .895 .840 .739 .438 .834 .937 .851 .785 .731 .676 .548 .399 .099 .537 .955 .863 .856 .823 .777 .684 .560 .226 .751 .988
2.0 .50 .900 .878 .848 .803 .693 .570 .232 .767 .983 .833 .744 .707 .644 .519 .368 .111 .485 .927 .855 .805 .761 .700 .597 .446 .166 .610 .958
2.0 .85 .763 .726 .690 .618 .467 .306 .069 .287 .764 .753 .708 .682 .622 .479 .315 .089 .303 .764 .736 .692 .660 .612 .476 .306 .077 .299 .744

C=1 N=9 CV=3.5
MU MIX MxL C40L C30L C20L C10L C05L C01L LfL LoL MxG C40G C30G C20G C10G C05G C01G LfG LoG MxW C40W C30W C20W C10W C05W C01W LfW LoW

0.5 .00 .353 .271 .222 .158 .085 .046 .002 .096 .742 .474 .323 .271 .198 .092 .046 .006 .112 .728 .418 .293 .249 .190 .106 .051 .004 .127 .835
0.5 .50 .427 .319 .259 .186 .103 .038 .005 .179 .911 .471 .329 .265 .194 .094 .053 .002 .102 .701 .427 .293 .241 .175 .080 .040 .003 .119 .790
0.5 .90 .572 .350 .276 .201 .099 .036 .002 .053 .595 .537 .353 .288 .199 .097 .040 .003 .058 .560 .553 .383 .322 .214 .108 .043 .003 .059 .584
2.0 .00 .880 .927 .902 .876 .800 .699 .385 .819 .951 .766 .690 .652 .604 .483 .333 .083 .434 .896 .836 .796 .748 .693 .572 .435 .171 .639 .982
2.0 .50 .885 .841 .795 .739 .606 .503 .198 .688 .983 .779 .699 .659 .612 .493 .335 .087 .409 .873 .819 .721 .683 .618 .506 .369 .097 .507 .954
2.0 .90 .624 .620 .614 .577 .390 .195 .030 .189 .624 .610 .592 .581 .560 .401 .209 .056 .203 .611 .620 .594 .573 .537 .424 .213 .041 .204 .624

C=1 N=9 CV=4.0
MU MIX MxL C40L C30L C20L C10L C05L C01L LfL LoL MxG C40G C30G C20G C10G C05G C01G LfG LoG MxW C40W C30W C20W C10W C05W C01W LfW LoW

0.5 .00 .385 .301 .230 .168 .097 .042 .005 .108 .755 .475 .315 .255 .182 .099 .043 .003 .079 .673 .408 .267 .211 .154 .076 .038 .002 .118 .798
0.5 .50 .431 .307 .252 .181 .097 .033 .003 .152 .876 .444 .323 .270 .215 .116 .040 .004 .089 .628 .431 .299 .239 .174 .088 .034 .005 .098 .747
0.5 .90 .520 .326 .267 .197 .099 .042 .007 .057 .546 .483 .324 .267 .191 .095 .037 .003 .044 .527 .471 .321 .275 .181 .077 .030 .001 .038 .510
2.0 .00 .858 .895 .862 .809 .723 .619 .292 .740 .952 .730 .640 .596 .535 .429 .280 .056 .348 .845 .836 .774 .729 .665 .558 .410 .143 .607 .977
2.0 .50 .864 .808 .774 .719 .610 .475 .173 .690 .982 .709 .608 .568 .520 .399 .257 .046 .308 .822 .797 .733 .674 .603 .488 .330 .089 .477 .924
2.0 .90 .636 .609 .582 .523 .395 .223 .040 .205 .636 .594 .544 .523 .484 .385 .201 .031 .171 .601 .588 .544 .523 .478 .373 .201 .035 .179 .594

C=1 N=12 CV=1.5
MU MIX MxL C40L C30L C20L C10L C05L C01L LfL LoL MxG C40G C30G C20G C10G C05G C01G LfG LoG MxW C40W C30W C20W C10W C05W C01W LfW LoW

0.5 .00 .350 .368 .276 .206 .102 .054 .014 .109 .280 .480 .386 .296 .207 .097 .045 .004 .241 .922 .438 .353 .276 .189 .096 .056 .008 .185 .821
0.5 .50 .450 .397 .311 .209 .122 .057 .009 .441 .989 .494 .398 .312 .208 .094 .048 .014 .398 .974 .507 .396 .313 .223 .107 .052 .013 .386 .975
2.0 .00 .985 1.00 1.00 1.00 .999 .993 .962 .998 .955 .989 .993 .984 .971 .939 .906 .751 .967 .998 .987 .996 .990 .986 .972 .948 .808 .980 .990
2.0 .50 .998 .977 .965 .950 .904 .822 .598 .905 .998 .995 .981 .963 .948 .897 .815 .571 .902 .996 .992 .971 .948 .926 .877 .800 .560 .876 .994

C=1 N=12 CV=2.0
MU MIX MxL C40L C30L C20L C10L C05L C01L LfL LoL MxG C40G C30G C20G C10G C05G C01G LfG LoG MxW C40W C30W C20W C10W C05W C01W LfW LoW

0.5 .00 .390 .330 .273 .186 .084 .041 .004 .094 .439 .576 .383 .300 .199 .101 .043 .006 .223 .949 .524 .377 .305 .214 .124 .059 .008 .204 .919
0.5 .50 .496 .367 .281 .189 .093 .046 .008 .313 .964 .593 .351 .264 .178 .085 .046 .009 .231 .943 .590 .393 .321 .225 .119 .057 .012 .285 .940
0.5 .75 .738 .396 .290 .181 .100 .057 .008 .171 .856 .747 .414 .320 .201 .090 .041 .011 .186 .822 .741 .402 .302 .198 .085 .047 .007 .181 .809
2.0 .00 .967 .997 .995 .993 .977 .959 .865 .978 .946 .977 .952 .927 .899 .821 .746 .480 .890 .999 .977 .978 .965 .946 .895 .840 .595 .937 .998
2.0 .50 .988 .967 .949 .918 .852 .763 .500 .867 1.00 .971 .933 .910 .878 .778 .682 .399 .786 .991 .981 .947 .920 .880 .793 .684 .402 .811 .995
2.0 .75 .963 .907 .875 .821 .702 .580 .301 .565 .905 .972 .928 .900 .840 .724 .598 .305 .575 .929 .954 .900 .866 .818 .706 .558 .281 .542 .907
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C=1 N=12 CV=2.5
MU MIX MxL C40L C30L C20L C10L C05L C01L LfL LoL MxG C40G C30G C20G C10G C05G C01G LfG LoG MxW C40W C30W C20W C10W C05W C01W LfW LoW

0.5 .00 .435 .296 .223 .159 .084 .038 .005 .089 .520 .627 .375 .293 .201 .092 .040 .006 .176 .902 .530 .340 .273 .190 .088 .038 .005 .164 .898
0.5 .50 .492 .305 .234 .175 .083 .041 .006 .227 .942 .623 .384 .287 .195 .087 .042 .007 .159 .878 .614 .377 .285 .197 .093 .045 .005 .187 .910
0.5 .85 .833 .413 .312 .194 .104 .036 .003 .092 .596 .802 .411 .308 .216 .097 .046 .009 .091 .558 .814 .387 .290 .195 .086 .037 .003 .086 .539
2.0 .00 .968 .991 .984 .982 .959 .921 .720 .963 .956 .939 .879 .852 .803 .703 .583 .289 .742 .991 .965 .948 .919 .877 .816 .709 .406 .873 .996
2.0 .50 .969 .940 .914 .877 .799 .686 .395 .844 .995 .951 .882 .850 .795 .691 .577 .257 .684 .976 .954 .894 .860 .824 .736 .624 .307 .731 .983
2.0 .85 .859 .844 .812 .720 .544 .406 .116 .250 .842 .851 .835 .807 .715 .568 .455 .120 .264 .830 .856 .829 .798 .730 .549 .438 .134 .255 .822

C=1 N=12 CV=3.0
MU MIX MxL C40L C30L C20L C10L C05L C01L LfL LoL MxG C40G C30G C20G C10G C05G C01G LfG LoG MxW C40W C30W C20W C10W C05W C01W LfW LoW

0.5 .00 .429 .311 .239 .162 .079 .042 .005 .092 .612 .600 .365 .283 .197 .099 .043 .004 .119 .806 .547 .337 .258 .190 .090 .047 .006 .145 .870
0.5 .50 .510 .322 .253 .187 .109 .043 .005 .217 .930 .610 .365 .300 .211 .114 .059 .005 .148 .778 .565 .355 .269 .192 .093 .048 .006 .149 .842
0.5 .85 .728 .381 .290 .205 .117 .056 .012 .088 .593 .707 .358 .283 .198 .107 .052 .004 .089 .540 .713 .404 .315 .225 .118 .053 .004 .090 .591
2.0 .00 .933 .972 .959 .932 .900 .843 .605 .909 .932 .925 .821 .784 .724 .608 .492 .183 .587 .964 .933 .901 .873 .832 .754 .634 .310 .808 .992
2.0 .50 .955 .917 .883 .843 .748 .634 .318 .797 .991 .909 .826 .786 .719 .599 .458 .167 .520 .943 .912 .852 .814 .752 .634 .510 .227 .637 .972
2.0 .85 .844 .769 .718 .631 .511 .364 .124 .252 .760 .852 .786 .745 .680 .535 .378 .130 .267 .784 .820 .755 .716 .657 .529 .380 .119 .250 .762

C=1 N=12 CV=3.5
MU MIX MxL C40L C30L C20L C10L C05L C01L LfL LoL MxG C40G C30G C20G C10G C05G C01G LfG LoG MxW C40W C30W C20W C10W C05W C01W LfW LoW

0.5 .00 .437 .307 .237 .174 .095 .044 .005 .111 .660 .608 .360 .294 .214 .108 .042 .005 .109 .735 .505 .316 .260 .194 .110 .046 .004 .139 .841
0.5 .50 .508 .305 .238 .174 .094 .040 .003 .173 .908 .589 .325 .259 .182 .082 .046 .004 .088 .708 .541 .301 .247 .179 .093 .039 .006 .110 .788
0.5 .90 .680 .377 .299 .196 .085 .037 .001 .033 .409 .666 .388 .304 .204 .100 .050 .004 .055 .424 .632 .386 .316 .235 .121 .047 .005 .049 .434
2.0 .00 .940 .957 .934 .912 .857 .777 .522 .863 .952 .870 .760 .712 .648 .529 .394 .134 .445 .929 .918 .870 .838 .792 .677 .563 .238 .747 .991
2.0 .50 .945 .900 .863 .809 .715 .596 .284 .765 .989 .866 .749 .690 .627 .506 .359 .108 .398 .889 .886 .783 .737 .668 .572 .438 .176 .561 .963
2.0 .90 .723 .710 .684 .628 .420 .295 .083 .147 .703 .709 .685 .656 .598 .439 .283 .092 .158 .681 .708 .672 .654 .605 .445 .288 .091 .166 .670

C=1 N=12 CV=4.0
MU MIX MxL C40L C30L C20L C10L C05L C01L LfL LoL MxG C40G C30G C20G C10G C05G C01G LfG LoG MxW C40W C30W C20W C10W C05W C01W LfW LoW

0.5 .00 .470 .290 .226 .169 .090 .043 .005 .103 .699 .559 .317 .261 .197 .107 .049 .005 .081 .640 .525 .328 .273 .201 .099 .047 .004 .116 .848
0.5 .50 .495 .313 .263 .173 .098 .043 .002 .152 .904 .563 .319 .260 .182 .108 .043 .004 .080 .632 .559 .340 .274 .197 .097 .045 .006 .107 .785
0.5 .90 .638 .351 .289 .193 .094 .051 .007 .052 .425 .605 .365 .304 .204 .095 .043 .004 .040 .442 .585 .343 .282 .196 .093 .049 .002 .046 .412
2.0 .00 .942 .950 .926 .899 .824 .740 .471 .838 .955 .830 .705 .667 .605 .490 .347 .093 .374 .861 .883 .803 .760 .710 .618 .497 .181 .668 .983
2.0 .50 .930 .849 .819 .769 .673 .561 .227 .736 .985 .817 .689 .640 .586 .481 .317 .087 .325 .830 .880 .774 .735 .678 .555 .415 .136 .508 .945
2.0 .90 .713 .672 .640 .575 .425 .286 .074 .151 .666 .710 .652 .621 .569 .437 .257 .051 .139 .654 .706 .647 .611 .568 .443 .252 .061 .148 .643

C=1 N=16 CV=1.5
MU MIX MxL C40L C30L C20L C10L C05L C01L LfL LoL MxG C40G C30G C20G C10G C05G C01G LfG LoG MxW C40W C30W C20W C10W C05W C01W LfW LoW

0.5 .00 .438 .354 .279 .202 .102 .053 .007 .092 .161 .565 .393 .307 .216 .100 .058 .012 .293 .900 .542 .371 .287 .196 .111 .054 .010 .223 .801
0.5 .50 .535 .387 .303 .205 .110 .062 .014 .482 .986 .586 .411 .291 .200 .111 .052 .004 .459 .976 .595 .400 .292 .204 .103 .062 .007 .447 .978
2.0 .00 .996 1.00 1.00 1.00 1.00 1.00 .997 1.00 .957 .994 .995 .992 .989 .975 .956 .872 .989 .999 .993 .997 .996 .990 .983 .973 .924 .988 .995
2.0 .50 1.00 .990 .982 .973 .950 .910 .761 .945 1.00 .999 .988 .982 .959 .925 .875 .714 .932 .998 .998 .987 .976 .962 .928 .885 .734 .922 .999
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C=1 N=16 CV=2.0
MU MIX MxL C40L C30L C20L C10L C05L C01L LfL LoL MxG C40G C30G C20G C10G C05G C01G LfG LoG MxW C40W C30W C20W C10W C05W C01W LfW LoW

0.5 .00 .502 .331 .258 .173 .099 .061 .007 .103 .291 .682 .401 .319 .219 .113 .057 .009 .279 .937 .628 .378 .304 .209 .108 .050 .008 .217 .870
0.5 .50 .596 .379 .291 .202 .112 .058 .011 .371 .966 .736 .394 .296 .213 .092 .041 .006 .276 .935 .691 .400 .308 .205 .100 .047 .009 .290 .950
0.5 .75 .804 .401 .314 .229 .098 .051 .007 .197 .805 .809 .389 .308 .206 .093 .046 .004 .173 .783 .849 .404 .300 .218 .103 .038 .005 .187 .794
2.0 .00 .990 .997 .997 .996 .993 .987 .939 .992 .957 .994 .981 .976 .957 .919 .851 .623 .956 .998 .997 .995 .991 .980 .961 .925 .753 .982 1.00
2.0 .50 .997 .984 .975 .957 .920 .850 .659 .925 .999 .992 .971 .952 .929 .866 .778 .528 .862 .996 .995 .960 .947 .928 .871 .790 .566 .875 .997
2.0 .75 .992 .950 .927 .886 .805 .697 .404 .599 .946 .987 .950 .920 .873 .789 .672 .413 .563 .928 .987 .941 .917 .876 .781 .690 .394 .607 .924

C=1 N=16 CV=2.5
MU MIX MxL C40L C30L C20L C10L C05L C01L LfL LoL MxG C40G C30G C20G C10G C05G C01G LfG LoG MxW C40W C30W C20W C10W C05W C01W LfW LoW

0.5 .00 .541 .327 .265 .188 .110 .047 .009 .112 .420 .700 .375 .298 .204 .106 .057 .009 .195 .872 .636 .335 .252 .179 .094 .044 .006 .170 .868
0.5 .50 .629 .364 .294 .209 .110 .053 .009 .300 .947 .725 .347 .276 .196 .107 .060 .014 .155 .834 .693 .392 .305 .194 .096 .046 .004 .193 .872
0.5 .85 .892 .405 .319 .204 .101 .043 .003 .085 .576 .898 .420 .307 .212 .099 .050 .009 .079 .604 .908 .398 .306 .206 .111 .049 .002 .090 .600
2.0 .00 .984 .994 .991 .985 .978 .962 .849 .978 .953 .979 .922 .905 .864 .785 .688 .425 .813 .992 .980 .971 .955 .940 .897 .837 .581 .935 .998
2.0 .50 .991 .965 .948 .923 .871 .799 .557 .885 .995 .972 .918 .899 .860 .784 .671 .384 .736 .976 .982 .932 .912 .873 .807 .717 .423 .799 .988
2.0 .85 .926 .899 .847 .772 .657 .489 .199 .285 .719 .935 .904 .868 .794 .710 .520 .244 .337 .755 .928 .896 .861 .787 .675 .478 .201 .297 .731

C=1 N=16 CV=3.0
MU MIX MxL C40L C30L C20L C10L C05L C01L LfL LoL MxG C40G C30G C20G C10G C05G C01G LfG LoG MxW C40W C30W C20W C10W C05W C01W LfW LoW

0.5 .00 .559 .322 .240 .173 .096 .036 .005 .094 .504 .705 .367 .267 .186 .096 .045 .007 .119 .776 .621 .333 .262 .179 .082 .042 .004 .144 .845
0.5 .50 .618 .330 .268 .181 .087 .039 .006 .226 .924 .716 .375 .289 .210 .113 .052 .008 .128 .729 .680 .358 .281 .200 .107 .054 .007 .160 .822
0.5 .85 .808 .391 .304 .220 .123 .060 .007 .079 .543 .821 .396 .309 .203 .103 .060 .009 .076 .540 .812 .405 .311 .210 .092 .045 .006 .061 .539
2.0 .00 .976 .986 .981 .966 .949 .907 .747 .949 .948 .973 .895 .868 .814 .710 .579 .294 .656 .979 .968 .943 .925 .890 .824 .739 .467 .877 .996
2.0 .50 .982 .948 .929 .899 .831 .732 .457 .860 .995 .962 .874 .848 .790 .682 .550 .257 .596 .952 .967 .902 .868 .822 .733 .627 .338 .732 .974
2.0 .85 .926 .850 .800 .734 .615 .478 .195 .285 .720 .905 .830 .773 .721 .576 .449 .193 .277 .705 .909 .841 .805 .739 .611 .451 .177 .282 .716

C=1 N=16 CV=3.5
MU MIX MxL C40L C30L C20L C10L C05L C01L LfL LoL MxG C40G C30G C20G C10G C05G C01G LfG LoG MxW C40W C30W C20W C10W C05W C01W LfW LoW

0.5 .00 .531 .287 .224 .156 .080 .038 .004 .084 .520 .676 .354 .286 .209 .108 .046 .007 .094 .683 .621 .331 .268 .202 .103 .045 .005 .130 .820
0.5 .50 .642 .331 .273 .200 .102 .056 .007 .209 .906 .667 .352 .278 .192 .099 .048 .004 .079 .636 .675 .359 .291 .201 .113 .053 .004 .123 .746
0.5 .90 .787 .387 .302 .211 .097 .044 .004 .033 .415 .760 .390 .303 .197 .097 .048 .004 .034 .419 .750 .381 .288 .212 .114 .052 .012 .045 .399
2.0 .00 .978 .984 .978 .961 .924 .880 .691 .938 .960 .935 .804 .769 .710 .599 .473 .221 .499 .914 .952 .892 .869 .820 .750 .652 .337 .791 .996
2.0 .50 .973 .932 .913 .872 .792 .677 .397 .830 .995 .915 .787 .756 .695 .582 .455 .180 .432 .876 .955 .874 .849 .801 .705 .565 .256 .657 .968
2.0 .90 .803 .772 .728 .655 .506 .380 .128 .190 .504 .799 .744 .714 .639 .485 .357 .125 .168 .493 .813 .758 .725 .665 .510 .360 .111 .167 .524



I-8
8

Appendix I. SSL Simulation Results:  Estimated Probabilities of Investigating Further

C=1 N=16 CV=4.0
MU MIX MxL C40L C30L C20L C10L C05L C01L LfL LoL MxG C40G C30G C20G C10G C05G C01G LfG LoG MxW C40W C30W C20W C10W C05W C01W LfW LoW

0.5 .00 .543 .306 .249 .184 .112 .056 .003 .108 .576 .652 .327 .262 .190 .095 .038 .003 .058 .576 .629 .311 .264 .173 .086 .035 .002 .108 .771
0.5 .50 .611 .302 .250 .168 .087 .042 .005 .144 .858 .663 .336 .273 .199 .100 .044 .006 .064 .555 .647 .314 .245 .179 .086 .037 .005 .094 .705
0.5 .90 .721 .351 .280 .185 .095 .045 .004 .025 .383 .700 .346 .279 .189 .093 .037 .003 .018 .359 .707 .370 .296 .221 .095 .046 .011 .029 .356
2.0 .00 .973 .980 .966 .944 .900 .841 .598 .905 .957 .897 .753 .709 .649 .535 .399 .127 .372 .866 .954 .857 .820 .766 .682 .574 .275 .722 .987
2.0 .50 .976 .898 .869 .823 .738 .634 .352 .787 .994 .896 .742 .695 .635 .513 .393 .144 .342 .836 .932 .825 .785 .718 .606 .491 .195 .560 .951
2.0 .90 .810 .745 .714 .642 .493 .346 .106 .158 .533 .784 .700 .663 .611 .456 .304 .099 .138 .504 .793 .708 .672 .611 .466 .329 .099 .155 .507

C=4N=4 CV=1.5
MU MIX MxL C40L C30L C20L C10L C05L C01L LfL LoL MxG C40G C30G C20G C10G C05G C01G LfG LoG MxW C40W C30W C20W C10W C05W C01W LfW LoW

0.5 .00 .035 .336 .261 .176 .088 .045 .018 .084 .687 .029 .403 .307 .221 .122 .082 .043 .126 .814 .030 .377 .291 .204 .095 .059 .031 .107 .797
0.5 .50 .026 .374 .280 .211 .113 .073 .033 .156 .852 .019 .390 .295 .204 .125 .073 .039 .177 .868 .013 .398 .301 .202 .117 .076 .042 .178 .850
2.0 .00 .835 1.00 1.00 1.00 .997 .991 .890 .997 .960 .857 .994 .988 .984 .966 .924 .674 .977 .983 .840 .996 .994 .993 .980 .946 .739 .983 .976
2.0 .50 .887 .994 .989 .978 .943 .845 .631 .989 .990 .886 .982 .976 .958 .909 .823 .572 .974 .994 .891 .989 .979 .955 .897 .795 .540 .965 .995

C=14N=4 CV=2.0
MU MIX MxL C40L C30L C20L C10L C05L C01L LfL LoL MxG C40G C30G C20G C10G C05G C01G LfG LoG MxW C40W C30W C20W C10W C05W C01W LfW LoW

0.5 .00 .070 .331 .255 .188 .100 .059 .029 .106 .753 .089 .383 .292 .183 .103 .058 .020 .136 .931 .072 .381 .288 .195 .104 .054 .015 .126 .871
0.5 .50 .091 .354 .292 .206 .120 .066 .024 .161 .889 .089 .385 .303 .205 .110 .064 .029 .187 .930 .067 .364 .277 .187 .097 .052 .026 .174 .925
0.5 .75 .055 .385 .293 .197 .117 .074 .036 .339 .939 .059 .394 .300 .205 .107 .074 .042 .358 .932 .056 .379 .268 .183 .104 .065 .030 .312 .947
2.0 .00 .788 .999 .997 .993 .983 .964 .762 .983 .966 .820 .964 .952 .931 .860 .737 .436 .905 .994 .821 .983 .979 .966 .923 .858 .568 .939 .982
2.0 .50 .855 .976 .964 .947 .890 .791 .512 .960 .985 .870 .967 .953 .923 .837 .683 .360 .928 .996 .839 .974 .963 .927 .832 .704 .408 .930 .992
2.0 .75 .884 .939 .911 .864 .742 .560 .283 .900 .987 .885 .954 .924 .861 .723 .543 .267 .914 .991 .889 .933 .904 .846 .695 .518 .243 .877 .989

C=4 N=4 CV=2.5
MU MIX MxL C40L C30L C20L C10L C05L C01L LfL LoL MxG C40G C30G C20G C10G C05G C01G LfG LoG MxW C40W C30W C20W C10W C05W C01W LfW LoW

0.5 .00 .093 .295 .240 .172 .096 .047 .010 .101 .769 .133 .354 .283 .194 .085 .043 .018 .162 .963 .117 .332 .267 .181 .091 .045 .015 .112 .898
0.5 .50 .102 .319 .241 .172 .097 .050 .021 .144 .918 .136 .362 .260 .180 .094 .050 .015 .201 .967 .128 .342 .255 .170 .078 .038 .016 .153 .956
0.5 .85 .129 .401 .303 .179 .076 .050 .038 .394 .914 .121 .396 .283 .174 .080 .058 .046 .415 .907 .126 .378 .274 .160 .081 .046 .036 .371 .906
2.0 .00 .764 .994 .992 .982 .963 .904 .653 .964 .957 .814 .945 .910 .868 .771 .611 .296 .836 .991 .797 .969 .952 .927 .868 .762 .427 .889 .985
2.0 .50 .832 .966 .959 .935 .846 .735 .422 .928 .991 .808 .915 .883 .832 .720 .573 .268 .842 .988 .810 .925 .902 .855 .754 .610 .279 .857 .993
2.0 .85 .893 .888 .833 .751 .525 .327 .129 .668 .922 .886 .886 .845 .757 .538 .355 .143 .677 .917 .880 .882 .836 .761 .554 .339 .140 .683 .913

C=4 N=4 CV=3.0
MU MIX MxL C40L C30L C20L C10L C05L C01L LfL LoL MxG C40G C30G C20G C10G C05G C01G LfG LoG MxW C40W C30W C20W C10W C05W C01W LfW LoW

0.5 .00 .107 .321 .249 .176 .090 .041 .013 .098 .844 .192 .371 .277 .181 .077 .033 .009 .194 .975 .149 .328 .258 .178 .090 .041 .014 .122 .929
0.5 .50 .119 .321 .241 .165 .076 .039 .014 .134 .918 .188 .351 .273 .180 .082 .036 .011 .197 .977 .177 .349 .270 .175 .082 .039 .009 .176 .958
0.5 .85 .195 .364 .279 .187 .087 .036 .010 .328 .927 .211 .404 .317 .212 .096 .052 .017 .351 .918 .212 .368 .298 .209 .084 .037 .016 .327 .920
2.0 .00 .762 .987 .979 .971 .943 .872 .586 .948 .964 .762 .875 .840 .783 .656 .462 .171 .761 .995 .749 .933 .909 .864 .777 .628 .306 .811 .978
2.0 .50 .791 .947 .920 .878 .784 .664 .340 .890 .990 .801 .887 .853 .793 .668 .491 .163 .810 .997 .762 .897 .863 .817 .697 .511 .211 .820 .995
2.0 .85 .819 .826 .782 .710 .549 .355 .121 .668 .928 .824 .833 .796 .731 .568 .342 .111 .690 .929 .828 .842 .797 .738 .552 .332 .109 .696 .936
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C=4 N=4 CV=3.5
MU MIX MxL C40L C30L C20L C10L C05L C01L LfL LoL MxG C40G C30G C20G C10G C05G C01G LfG LoG MxW C40W C30W C20W C10W C05W C01W LfW LoW

0.5 .00 .116 .279 .220 .154 .082 .038 .008 .091 .834 .242 .376 .295 .196 .090 .033 .008 .219 .975 .171 .303 .246 .174 .082 .038 .008 .126 .932
0.5 .50 .140 .308 .239 .166 .083 .042 .009 .134 .934 .236 .362 .287 .201 .097 .042 .009 .239 .978 .183 .327 .255 .168 .083 .038 .010 .165 .980
0.5 .90 .260 .371 .289 .188 .083 .038 .013 .315 .806 .291 .403 .304 .189 .080 .032 .010 .330 .822 .284 .376 .278 .173 .078 .029 .009 .295 .803
2.0 .00 .749 .979 .974 .952 .902 .829 .517 .909 .970 .712 .808 .763 .697 .573 .406 .125 .712 .992 .728 .903 .871 .834 .715 .568 .241 .770 .983
2.0 .50 .753 .928 .901 .857 .756 .629 .306 .853 .988 .736 .806 .769 .714 .582 .371 .125 .720 .994 .750 .871 .828 .770 .642 .488 .193 .757 .996
2.0 .90 .784 .780 .744 .675 .510 .278 .074 .574 .826 .786 .782 .732 .671 .495 .255 .067 .569 .826 .773 .764 .730 .665 .488 .251 .050 .574 .824

C=4 N=4 CV=4.0
MU MIX MxL C40L C30L C20L C10L C05L C01L LfL LoL MxG C40G C30G C20G C10G C05G C01G LfG LoG MxW C40W C30W C20W C10W C05W C01W LfW LoW

0.5 .00 .125 .263 .210 .148 .079 .038 .007 .090 .849 .277 .358 .291 .202 .096 .040 .007 .226 .964 .174 .302 .236 .173 .087 .037 .009 .131 .938
0.5 .50 .162 .303 .240 .173 .085 .039 .008 .146 .945 .251 .339 .261 .182 .082 .034 .007 .205 .957 .233 .336 .286 .198 .108 .043 .010 .192 .969
0.5 .90 .297 .371 .293 .196 .070 .024 .007 .276 .823 .307 .376 .288 .198 .076 .033 .009 .266 .800 .307 .382 .297 .182 .066 .029 .009 .265 .813
2.0 .00 .711 .966 .953 .929 .856 .768 .441 .865 .959 .680 .751 .714 .655 .512 .330 .086 .664 .994 .709 .859 .832 .780 .671 .519 .171 .729 .984
2.0 .50 .737 .907 .871 .825 .728 .559 .238 .814 .990 .699 .753 .704 .640 .519 .319 .075 .657 .981 .690 .798 .765 .699 .573 .410 .134 .713 .992
2.0 .90 .721 .718 .684 .626 .442 .244 .056 .544 .814 .716 .720 .686 .627 .458 .236 .047 .543 .833 .695 .696 .660 .603 .445 .239 .054 .539 .800

C=4 N=6 CV=1.5
MU MIX MxL C40L C30L C20L C10L C05L C01L LfL LoL MxG C40G C30G C20G C10G C05G C01G LfG LoG MxW C40W C30W C20W C10W C05W C01W LfW LoW

0.5 .00 .048 .336 .262 .185 .092 .039 .013 .087 .315 .042 .390 .305 .203 .103 .056 .022 .122 .604 .043 .391 .293 .196 .088 .045 .018 .098 .572
0.5 .50 .047 .401 .309 .209 .120 .060 .028 .205 .685 .024 .383 .308 .214 .106 .062 .030 .210 .741 .027 .407 .306 .212 .111 .064 .021 .213 .769
2.0 .00 .928 1.00 1.00 1.00 1.00 .999 .993 1.00 .965 .961 1.00 1.00 1.00 .997 .994 .918 .999 .986 .940 1.00 1.00 1.00 1.00 .993 .931 .998 .981
2.0 .50 .964 .999 .998 .995 .981 .947 .803 .997 .992 .966 .998 .996 .988 .973 .941 .783 .996 .998 .962 .999 .998 .995 .985 .951 .781 .999 .995

C=4 N=6 CV=2.0
MU MIX MxL C40L C30L C20L C10L C05L C01L LfL LoL MxG C40G C30G C20G C10G C05G C01G LfG LoG MxW C40W C30W C20W C10W C05W C01W LfW LoW

0.5 .00 .091 .368 .288 .193 .105 .058 .020 .111 .481 .106 .369 .285 .187 .089 .044 .013 .129 .843 .113 .364 .278 .182 .091 .046 .008 .111 .738
0.5 .50 .089 .378 .293 .205 .108 .049 .011 .174 .805 .112 .382 .293 .206 .118 .073 .019 .231 .900 .122 .390 .300 .198 .100 .053 .018 .214 .899
0.5 .75 .075 .390 .298 .209 .114 .066 .026 .457 .944 .090 .398 .311 .207 .101 .054 .022 .434 .951 .088 .409 .303 .194 .100 .051 .022 .446 .960
2.0 .00 .906 1.00 1.00 1.00 .998 .996 .966 .999 .963 .930 .991 .984 .978 .960 .913 .693 .966 .992 .923 .997 .996 .991 .977 .960 .810 .978 .978
2.0 .50 .937 .994 .992 .982 .965 .916 .715 .995 .992 .943 .985 .979 .966 .916 .852 .594 .972 .997 .947 .996 .987 .977 .946 .884 .642 .984 .996
2.0 .75 .952 .967 .951 .924 .848 .753 .429 .941 .998 .960 .973 .960 .942 .879 .770 .431 .953 .999 .964 .971 .960 .931 .851 .741 .408 .941 1.00

C=4 N=6 CV=2.5
MU MIX MxL C40L C30L C20L C10L C05L C01L LfL LoL MxG C40G C30G C20G C10G C05G C01G LfG LoG MxW C40W C30W C20W C10W C05W C01W LfW LoW

0.5 .00 .134 .347 .274 .187 .109 .062 .009 .119 .554 .200 .385 .292 .206 .099 .040 .010 .183 .906 .158 .336 .268 .188 .096 .053 .006 .133 .805
0.5 .50 .186 .383 .293 .210 .097 .048 .010 .176 .844 .212 .385 .294 .195 .095 .042 .008 .234 .958 .198 .376 .299 .203 .093 .049 .007 .212 .938
0.5 .85 .175 .363 .264 .163 .087 .050 .023 .406 .970 .178 .389 .292 .204 .091 .043 .014 .435 .975 .196 .418 .308 .203 .107 .048 .019 .445 .968
2.0 .00 .889 .997 .997 .997 .990 .983 .891 .993 .968 .907 .975 .957 .929 .885 .805 .514 .923 .994 .893 .993 .987 .976 .941 .895 .658 .952 .981
2.0 .50 .911 .989 .983 .963 .936 .887 .642 .977 .997 .917 .963 .950 .923 .860 .771 .455 .941 .997 .926 .976 .967 .948 .898 .810 .531 .956 .999
2.0 .85 .980 .941 .913 .854 .710 .534 .204 .837 .984 .953 .913 .885 .834 .685 .517 .186 .818 .972 .974 .944 .914 .869 .744 .565 .204 .854 .983
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C=4 N=6 CV=3.0
MU MIX MxL C40L C30L C20L C10L C05L C01L LfL LoL MxG C40G C30G C20G C10G C05G C01G LfG LoG MxW C40W C30W C20W C10W C05W C01W LfW LoW

0.5 .00 .159 .305 .235 .161 .082 .037 .006 .089 .639 .274 .384 .306 .212 .098 .053 .014 .230 .977 .224 .351 .273 .185 .083 .046 .010 .125 .847
0.5 .50 .201 .350 .272 .183 .093 .050 .006 .175 .888 .283 .373 .293 .211 .105 .040 .010 .258 .983 .236 .339 .272 .187 .097 .052 .005 .209 .949
0.5 .85 .270 .399 .307 .204 .102 .045 .012 .394 .972 .290 .366 .281 .182 .071 .033 .007 .338 .969 .308 .386 .308 .197 .087 .040 .012 .360 .963
2.0 .00 .862 .998 .995 .994 .988 .965 .797 .988 .957 .867 .923 .901 .871 .791 .668 .328 .863 .994 .875 .983 .969 .950 .908 .835 .533 .924 .984
2.0 .50 .887 .978 .972 .948 .897 .814 .528 .944 .992 .886 .938 .914 .874 .774 .631 .315 .885 .997 .887 .942 .921 .891 .817 .716 .393 .894 .995
2.0 .85 .924 .901 .878 .812 .668 .523 .202 .791 .978 .917 .896 .863 .805 .684 .526 .195 .774 .979 .923 .898 .872 .822 .700 .544 .198 .786 .980

C=4 N=6 CV=3.5
MU MIX MxL C40L C30L C20L C10L C05L C01L LfL LoL MxG C40G C30G C20G C10G C05G C01G LfG LoG MxW C40W C30W C20W C10W C05W C01W LfW LoW

0.5 .00 .182 .332 .260 .195 .110 .048 .007 .122 .687 .316 .359 .280 .193 .106 .051 .008 .221 .984 .254 .354 .279 .207 .104 .046 .011 .168 .896
0.5 .50 .194 .308 .249 .182 .104 .050 .005 .158 .882 .315 .355 .283 .194 .085 .032 .008 .238 .986 .292 .352 .281 .199 .115 .048 .010 .215 .958
0.5 .90 .372 .378 .311 .199 .092 .041 .005 .298 .912 .387 .407 .308 .204 .090 .037 .007 .314 .934 .376 .366 .273 .174 .081 .036 .006 .258 .915
2.0 .00 .852 .993 .989 .982 .970 .933 .738 .970 .959 .843 .884 .851 .799 .692 .531 .234 .808 .994 .854 .953 .939 .914 .862 .764 .434 .883 .981
2.0 .50 .862 .968 .956 .929 .862 .774 .469 .937 .996 .886 .896 .867 .824 .722 .555 .212 .837 .998 .865 .917 .898 .860 .770 .632 .288 .868 .997
2.0 .90 .885 .844 .796 .735 .582 .408 .099 .640 .910 .880 .841 .813 .743 .584 .397 .102 .645 .913 .882 .832 .794 .714 .572 .394 .099 .613 .917

C=4 N=6 CV=4.0
MU MIX MxL C40L C30L C20L C10L C05L C01L LfL LoL MxG C40G C30G C20G C10G C05G C01G LfG LoG MxW C40W C30W C20W C10W C05W C01W LfW LoW

0.5 .00 .185 .305 .248 .184 .101 .042 .006 .109 .689 .366 .371 .295 .200 .103 .040 .005 .230 .975 .272 .325 .245 .183 .095 .040 .004 .145 .916
0.5 .50 .208 .318 .239 .175 .087 .035 .008 .157 .899 .355 .380 .307 .210 .102 .047 .007 .258 .980 .302 .342 .275 .191 .084 .039 .004 .181 .969
0.5 .90 .395 .390 .301 .200 .100 .041 .005 .289 .916 .402 .366 .298 .196 .082 .033 .005 .255 .895 .396 .368 .280 .180 .083 .031 .005 .248 .871
2.0 .00 .856 .991 .991 .985 .962 .921 .699 .969 .967 .822 .839 .805 .750 .650 .496 .174 .755 .992 .835 .931 .908 .871 .789 .680 .359 .829 .987
2.0 .50 .856 .956 .941 .910 .839 .743 .398 .915 .990 .844 .850 .820 .777 .655 .495 .170 .768 .994 .828 .889 .855 .803 .698 .583 .259 .819 .999
2.0 .90 .870 .820 .774 .707 .557 .404 .113 .625 .916 .865 .828 .786 .721 .577 .411 .111 .621 .935 .830 .791 .754 .673 .540 .369 .105 .570 .922

C=4 N=9 CV=1.5
MU MIX MxL C40L C30L C20L C10L C05L C01L LfL LoL MxG C40G C30G C20G C10G C05G C01G LfG LoG MxW C40W C30W C20W C10W C05W C01W LfW LoW

0.5 .00 .093 .390 .311 .214 .124 .071 .016 .126 .106 .074 .416 .317 .215 .112 .063 .017 .141 .376 .068 .379 .290 .199 .109 .056 .012 .120 .287
0.5 .50 .076 .400 .311 .202 .110 .069 .017 .249 .575 .047 .411 .313 .224 .116 .063 .022 .287 .663 .040 .428 .329 .220 .113 .061 .022 .269 .671
2.0 .00 .981 1.00 1.00 1.00 1.00 1.00 1.00 1.00 .963 .988 1.00 1.00 1.00 .998 .998 .990 .999 .989 .988 1.00 1.00 1.00 1.00 .999 .997 1.00 .987
2.0 .50 .994 1.00 1.00 1.00 .999 .997 .962 1.00 .999 .993 1.00 1.00 1.00 .997 .992 .951 1.00 .998 .990 1.00 1.00 .999 .997 .995 .955 1.00 .998

C=4 N=9 CV=2.0
MU MIX MxL C40L C30L C20L C10L C05L C01L LfL LoL MxG C40G C30G C20G C10G C05G C01G LfG LoG MxW C40W C30W C20W C10W C05W C01W LfW LoW

0.5 .00 .153 .364 .281 .201 .111 .053 .009 .109 .239 .179 .390 .290 .206 .095 .053 .014 .165 .744 .188 .384 .311 .218 .093 .055 .014 .125 .571
0.5 .50 .156 .365 .267 .184 .101 .049 .011 .213 .746 .160 .387 .288 .209 .114 .055 .015 .292 .879 .177 .369 .288 .190 .093 .045 .010 .247 .868
0.5 .75 .130 .398 .312 .204 .094 .046 .011 .591 .983 .120 .386 .287 .190 .101 .047 .019 .595 .973 .118 .400 .296 .185 .084 .046 .010 .573 .982
2.0 .00 .968 1.00 1.00 1.00 1.00 1.00 1.00 1.00 .954 .982 1.00 1.00 .996 .988 .972 .917 .995 .995 .978 1.00 .999 .999 .996 .991 .969 .997 .988
2.0 .50 .989 .999 .998 .996 .991 .982 .924 .999 .998 .990 .995 .995 .992 .978 .956 .857 .997 .998 .990 .997 .997 .993 .981 .966 .877 .997 1.00
2.0 .75 .991 .991 .986 .982 .956 .911 .698 .984 1.00 .992 .994 .989 .977 .946 .897 .697 .990 1.00 .993 .996 .993 .988 .967 .911 .683 .992 1.00
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C=4 N=9 CV=2.5
MU MIX MxL C40L C30L C20L C10L C05L C01L LfL LoL MxG C40G C30G C20G C10G C05G C01G LfG LoG MxW C40W C30W C20W C10W C05W C01W LfW LoW

0.5 .00 .216 .348 .264 .180 .106 .051 .008 .109 .341 .278 .360 .270 .190 .090 .036 .003 .206 .912 .250 .373 .307 .221 .115 .050 .008 .167 .716
0.5 .50 .217 .368 .277 .200 .115 .067 .016 .216 .818 .280 .402 .296 .196 .092 .053 .017 .319 .968 .268 .374 .297 .192 .088 .040 .010 .246 .907
0.5 .85 .253 .408 .302 .200 .094 .042 .008 .502 .989 .247 .383 .282 .186 .089 .046 .013 .497 .984 .247 .404 .313 .204 .095 .046 .008 .529 .988
2.0 .00 .964 1.00 1.00 1.00 1.00 .999 .991 1.00 .958 .963 .987 .979 .970 .951 .909 .753 .973 .993 .970 .999 .997 .994 .986 .965 .895 .989 .981
2.0 .50 .967 1.00 .997 .995 .979 .962 .871 .997 .994 .974 .987 .979 .967 .941 .891 .717 .977 1.00 .971 .989 .985 .979 .962 .925 .768 .985 .998
2.0 .85 .995 .977 .956 .930 .851 .746 .443 .885 .998 .992 .967 .948 .914 .841 .743 .447 .874 .998 .991 .971 .954 .931 .869 .760 .447 .891 .995

C=4 N=9 CV=3.0
MU MIX MxL C40L C30L C20L C10L C05L C01L LfL LoL MxG C40G C30G C20G C10G C05G C01G LfG LoG MxW C40W C30W C20W C10W C05W C01W LfW LoW

0.5 .00 .236 .349 .263 .168 .096 .048 .008 .100 .426 .355 .360 .287 .208 .097 .056 .009 .274 .963 .301 .348 .274 .186 .094 .047 .004 .146 .776
0.5 .50 .268 .360 .273 .183 .098 .045 .008 .196 .851 .364 .365 .269 .178 .088 .040 .004 .301 .988 .342 .366 .295 .207 .107 .046 .008 .254 .947
0.5 .85 .380 .384 .305 .214 .110 .066 .013 .432 .989 .415 .376 .286 .177 .092 .039 .009 .406 .979 .416 .401 .316 .211 .085 .041 .012 .428 .972
2.0 .00 .957 1.00 1.00 1.00 .999 .998 .960 .999 .962 .963 .981 .966 .944 .889 .827 .561 .948 .999 .957 .993 .991 .982 .956 .921 .769 .964 .989
2.0 .50 .966 .996 .993 .984 .964 .926 .781 .992 .993 .962 .961 .952 .932 .869 .792 .551 .953 .997 .962 .980 .970 .955 .925 .866 .636 .964 .999
2.0 .85 .981 .954 .935 .905 .825 .725 .417 .879 1.00 .975 .954 .938 .901 .806 .698 .382 .868 .997 .965 .935 .918 .886 .796 .684 .379 .858 .998

C=4 N=9 CV=3.5
MU MIX MxL C40L C30L C20L C10L C05L C01L LfL LoL MxG C40G C30G C20G C10G C05G C01G LfG LoG MxW C40W C30W C20W C10W C05W C01W LfW LoW

0.5 .00 .253 .321 .266 .205 .111 .051 .012 .131 .471 .431 .366 .294 .209 .113 .048 .011 .281 .979 .329 .335 .265 .190 .095 .044 .007 .158 .825
0.5 .50 .302 .360 .270 .181 .102 .044 .010 .194 .888 .436 .385 .302 .218 .116 .064 .011 .310 .982 .371 .377 .289 .192 .105 .048 .005 .253 .953
0.5 .90 .487 .394 .304 .198 .092 .044 .004 .308 .947 .498 .372 .280 .179 .091 .040 .007 .309 .927 .527 .410 .305 .207 .112 .062 .009 .332 .943
2.0 .00 .930 1.00 1.00 .998 .989 .981 .917 .989 .951 .943 .946 .928 .905 .826 .734 .460 .914 1.00 .957 .986 .983 .969 .932 .884 .676 .943 .987
2.0 .50 .964 .992 .987 .978 .944 .909 .731 .983 .992 .933 .934 .912 .879 .797 .703 .411 .903 .999 .945 .960 .941 .921 .877 .805 .521 .938 1.00
2.0 .90 .967 .916 .888 .836 .717 .584 .282 .689 .975 .972 .919 .878 .836 .712 .554 .242 .684 .987 .963 .899 .873 .804 .680 .547 .254 .656 .975

C=4 N=9 CV=4.0
MU MIX MxL C40L C30L C20L C10L C05L C01L LfL LoL MxG C40G C30G C20G C10G C05G C01G LfG LoG MxW C40W C30W C20W C10W C05W C01W LfW LoW

0.5 .00 .287 .344 .266 .196 .104 .048 .006 .103 .557 .476 .374 .298 .207 .103 .047 .008 .267 .969 .362 .337 .268 .187 .086 .038 .009 .165 .889
0.5 .50 .274 .311 .240 .166 .083 .042 .004 .163 .881 .484 .378 .310 .222 .109 .051 .008 .276 .972 .400 .355 .278 .205 .109 .050 .009 .237 .962
0.5 .90 .510 .377 .301 .212 .113 .058 .007 .309 .930 .578 .406 .307 .202 .105 .044 .007 .292 .925 .538 .390 .298 .210 .112 .056 .003 .276 .934
2.0 .00 .958 .998 .998 .997 .991 .971 .897 .991 .964 .925 .901 .879 .834 .745 .620 .332 .839 .996 .937 .978 .973 .959 .912 .837 .584 .934 .986
2.0 .50 .938 .982 .972 .958 .922 .884 .664 .970 .993 .920 .893 .873 .838 .744 .614 .326 .842 .998 .927 .938 .919 .885 .832 .742 .474 .906 1.00
2.0 .90 .960 .894 .872 .813 .702 .553 .239 .685 .979 .936 .865 .839 .788 .674 .541 .236 .682 .972 .937 .876 .845 .788 .681 .531 .244 .671 .970

C=4 N=12 CV=1.5
MU MIX MxL C40L C30L C20L C10L C05L C01L LfL LoL MxG C40G C30G C20G C10G C05G C01G LfG LoG MxW C40W C30W C20W C10W C05W C01W LfW LoW

0.5 .00 .118 .381 .300 .209 .107 .055 .014 .108 .030 .087 .412 .311 .192 .107 .055 .013 .134 .231 .088 .397 .308 .212 .115 .066 .013 .132 .129
0.5 .50 .066 .404 .295 .186 .092 .049 .016 .302 .586 .062 .406 .300 .201 .107 .053 .012 .343 .669 .048 .392 .296 .203 .113 .062 .018 .326 .672
2.0 .00 .998 1.00 1.00 1.00 1.00 1.00 1.00 1.00 .974 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 .995 .998 1.00 1.00 1.00 1.00 1.00 .999 1.00 .987
2.0 .50 1.00 1.00 1.00 1.00 1.00 .999 .994 1.00 .999 1.00 1.00 1.00 1.00 1.00 .999 .992 1.00 .998 .999 1.00 1.00 1.00 1.00 .999 .990 1.00 1.00
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C=4 N=12 CV=2.0
MU MIX MxL C40L C30L C20L C10L C05L C01L LfL LoL MxG C40G C30G C20G C10G C05G C01G LfG LoG MxW C40W C30W C20W C10W C05W C01W LfW LoW

0.5 .00 .185 .342 .266 .185 .083 .050 .010 .092 .095 .248 .401 .320 .202 .101 .055 .016 .199 .660 .228 .385 .287 .201 .108 .052 .006 .143 .396
0.5 .50 .214 .374 .306 .218 .126 .059 .014 .303 .692 .210 .402 .314 .208 .108 .051 .015 .358 .879 .214 .407 .294 .188 .094 .049 .009 .321 .852
0.5 .75 .172 .422 .319 .219 .116 .055 .016 .739 .988 .136 .375 .286 .189 .102 .055 .016 .699 .991 .160 .437 .326 .213 .102 .048 .013 .739 .987
2.0 .00 .992 1.00 1.00 1.00 1.00 1.00 1.00 1.00 .964 .998 1.00 1.00 1.00 .999 .999 .978 1.00 .999 .998 1.00 1.00 1.00 1.00 .998 .992 1.00 .990
2.0 .50 .994 1.00 1.00 1.00 .999 .997 .983 1.00 .996 .992 1.00 1.00 1.00 .994 .982 .926 1.00 1.00 .996 1.00 1.00 .998 .997 .990 .957 1.00 .998
2.0 .75 .999 .999 .997 .994 .987 .971 .865 .995 1.00 .998 .999 .998 .996 .989 .976 .875 .997 1.00 .999 .996 .995 .994 .984 .967 .871 .994 1.00

C=4 N=12 CV=2.5
MU MIX MxL C40L C30L C20L C10L C05L C01L LfL LoL MxG C40G C30G C20G C10G C05G C01G LfG LoG MxW C40W C30W C20W C10W C05W C01W LfW LoW

0.5 .00 .250 .368 .269 .193 .109 .057 .009 .112 .184 .354 .372 .277 .184 .084 .036 .007 .252 .911 .318 .361 .275 .195 .093 .050 .012 .143 .598
0.5 .50 .332 .389 .299 .203 .111 .063 .014 .245 .764 .346 .368 .280 .186 .097 .056 .012 .367 .968 .353 .385 .296 .212 .114 .056 .009 .324 .921
0.5 .85 .309 .380 .286 .180 .102 .053 .016 .579 .997 .333 .385 .288 .211 .105 .046 .011 .577 .991 .320 .408 .308 .202 .088 .045 .007 .566 .996
2.0 .00 .989 1.00 1.00 1.00 1.00 1.00 .999 1.00 .962 .992 .998 .996 .994 .982 .959 .878 .993 1.00 .992 1.00 1.00 1.00 .998 .994 .971 1.00 .992
2.0 .50 .992 1.00 1.00 .999 .995 .992 .963 .999 .995 .991 .996 .992 .984 .969 .954 .860 .994 1.00 .993 .998 .997 .994 .980 .965 .878 .996 1.00
2.0 .85 .999 .989 .978 .960 .918 .860 .631 .930 .997 1.00 .987 .977 .960 .909 .855 .607 .917 .998 .999 .989 .983 .963 .926 .871 .656 .936 .998

C=4 N=12 CV=3.0
MU MIX MxL C40L C30L C20L C10L C05L C01L LfL LoL MxG C40G C30G C20G C10G C05G C01G LfG LoG MxW C40W C30W C20W C10W C05W C01W LfW LoW

0.5 .00 .290 .322 .257 .191 .089 .041 .008 .101 .261 .457 .392 .304 .207 .109 .049 .009 .306 .964 .373 .358 .284 .197 .112 .050 .006 .181 .735
0.5 .50 .358 .370 .294 .194 .106 .047 .010 .242 .821 .470 .399 .308 .217 .099 .042 .010 .377 .990 .441 .367 .276 .188 .099 .056 .012 .292 .960
0.5 .85 .487 .404 .300 .218 .123 .060 .011 .506 .987 .504 .383 .294 .196 .093 .045 .010 .465 .981 .491 .420 .314 .219 .116 .051 .007 .494 .990
2.0 .00 .984 1.00 1.00 1.00 1.00 .999 .991 1.00 .961 .989 .983 .980 .976 .949 .897 .744 .979 1.00 .984 .998 .998 .996 .986 .974 .897 .994 .992
2.0 .50 .989 .999 .999 .997 .992 .987 .922 1.00 .995 .984 .981 .977 .967 .935 .877 .683 .978 1.00 .985 .995 .990 .980 .960 .920 .786 .995 1.00
2.0 .85 .991 .975 .964 .938 .892 .823 .586 .923 .999 .987 .972 .963 .935 .883 .813 .557 .906 .995 .993 .977 .966 .938 .881 .806 .561 .905 .998

C=4 N=12 CV=3.5
MU MIX MxL C40L C30L C20L C10L C05L C01L LfL LoL MxG C40G C30G C20G C10G C05G C01G LfG LoG MxW C40W C30W C20W C10W C05W C01W LfW LoW

0.5 .00 .311 .325 .253 .183 .092 .053 .010 .095 .323 .520 .363 .276 .187 .093 .039 .008 .310 .983 .431 .341 .267 .194 .102 .054 .010 .169 .809
0.5 .50 .398 .365 .285 .197 .094 .046 .006 .231 .849 .525 .373 .280 .198 .108 .047 .005 .325 .979 .486 .374 .308 .214 .112 .051 .010 .301 .966
0.5 .90 .597 .399 .309 .191 .094 .048 .007 .359 .954 .651 .401 .302 .203 .094 .045 .007 .327 .944 .619 .400 .316 .205 .088 .041 .007 .369 .955
2.0 .00 .977 1.00 1.00 1.00 1.00 .997 .978 1.00 .959 .984 .975 .966 .948 .908 .838 .596 .961 1.00 .975 .997 .993 .990 .972 .953 .833 .985 .986
2.0 .50 .985 .998 .997 .990 .979 .964 .869 .996 .997 .985 .974 .962 .939 .882 .818 .588 .952 .999 .978 .984 .974 .964 .936 .888 .698 .977 1.00
2.0 .90 .986 .955 .939 .906 .818 .722 .429 .791 .986 .981 .942 .920 .876 .791 .695 .372 .759 .974 .988 .959 .931 .889 .805 .692 .410 .766 .988
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C=4 N=12 CV=4.0
MU MIX MxL C40L C30L C20L C10L C05L C01L LfL LoL MxG C40G C30G C20G C10G C05G C01G LfG LoG MxW C40W C30W C20W C10W C05W C01W LfW LoW

0.5 .00 .339 .321 .258 .190 .099 .050 .003 .102 .376 .536 .353 .284 .204 .094 .046 .008 .287 .978 .466 .365 .288 .201 .103 .046 .007 .190 .838
0.5 .50 .398 .331 .252 .173 .096 .046 .005 .203 .852 .555 .378 .299 .198 .088 .049 .010 .297 .985 .498 .369 .290 .194 .096 .052 .007 .270 .967
0.5 .90 .626 .397 .310 .212 .115 .057 .010 .321 .941 .644 .393 .292 .196 .094 .046 .006 .275 .924 .681 .399 .306 .213 .125 .045 .008 .280 .937
2.0 .00 .978 1.00 .999 .999 .998 .991 .959 .999 .949 .967 .948 .937 .909 .850 .770 .492 .924 1.00 .973 .991 .982 .973 .940 .907 .731 .959 .992
2.0 .50 .979 .996 .996 .989 .975 .948 .837 .996 .996 .975 .948 .930 .896 .832 .746 .468 .911 .999 .968 .971 .958 .935 .892 .811 .587 .956 1.00
2.0 .90 .978 .926 .892 .850 .770 .654 .364 .740 .981 .972 .930 .893 .844 .740 .629 .361 .708 .977 .969 .911 .883 .845 .735 .644 .321 .706 .973

C=4 N=16 CV=1.5
MU MIX MxL C40L C30L C20L C10L C05L C01L LfL LoL MxG C40G C30G C20G C10G C05G C01G LfG LoG MxW C40W C30W C20W C10W C05W C01W LfW LoW

0.5 .00 .152 .406 .317 .214 .126 .061 .020 .129 .005 .112 .372 .288 .199 .099 .051 .013 .126 .106 .126 .417 .315 .222 .119 .065 .014 .138 .036
0.5 .50 .096 .383 .287 .207 .105 .053 .015 .397 .644 .073 .415 .327 .217 .116 .066 .014 .430 .672 .049 .389 .283 .193 .102 .051 .012 .415 .699
2.0 .00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 .964 .998 1.00 1.00 1.00 1.00 1.00 1.00 1.00 .994 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 .995
2.0 .50 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 .998 1.00 1.00 1.00 1.00 1.00 1.00 .999 1.00 .999 .999 1.00 1.00 1.00 1.00 1.00 .998 1.00 1.00

C=4 N=16 CV=2.0
MU MIX MxL C40L C30L C20L C10L C05L C01L LfL LoL MxG C40G C30G C20G C10G C05G C01G LfG LoG MxW C40W C30W C20W C10W C05W C01W LfW LoW

0.5 .00 .246 .370 .269 .190 .098 .051 .012 .101 .025 .285 .382 .288 .200 .110 .059 .016 .251 .602 .285 .378 .303 .210 .101 .056 .011 .150 .252
0.5 .50 .247 .392 .310 .210 .112 .056 .014 .340 .664 .272 .398 .306 .213 .115 .058 .012 .438 .876 .278 .369 .278 .199 .100 .052 .011 .400 .867
0.5 .75 .204 .400 .305 .202 .091 .053 .012 .851 .998 .207 .402 .296 .205 .099 .051 .017 .832 .999 .196 .387 .298 .197 .101 .048 .015 .843 1.00
2.0 .00 .998 1.00 1.00 1.00 1.00 1.00 1.00 1.00 .969 1.00 1.00 1.00 1.00 1.00 1.00 .995 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 .994
2.0 .50 1.00 1.00 1.00 1.00 1.00 1.00 .996 1.00 .998 .998 1.00 1.00 1.00 1.00 .998 .988 1.00 1.00 .999 1.00 .999 .999 .999 .998 .985 1.00 .999
2.0 .75 1.00 1.00 .999 .998 .996 .990 .964 .999 1.00 1.00 .999 .999 .998 .996 .989 .952 .999 1.00 1.00 .999 .998 .995 .990 .984 .941 .998 1.00

C=4 N=16 CV=2.5
MU MIX MxL C40L C30L C20L C10L C05L C01L LfL LoL MxG C40G C30G C20G C10G C05G C01G LfG LoG MxW C40W C30W C20W C10W C05W C01W LfW LoW

0.5 .00 .313 .350 .272 .193 .100 .051 .007 .104 .080 .465 .387 .293 .202 .102 .055 .010 .310 .893 .411 .387 .293 .211 .104 .048 .009 .159 .477
0.5 .50 .401 .400 .309 .212 .100 .051 .008 .319 .778 .464 .393 .293 .187 .089 .044 .004 .466 .975 .463 .408 .311 .196 .105 .052 .009 .403 .920
0.5 .85 .436 .408 .306 .213 .112 .058 .012 .660 .997 .410 .404 .316 .213 .107 .054 .017 .665 .999 .413 .383 .287 .204 .102 .052 .009 .615 .995
2.0 .00 .997 1.00 1.00 1.00 1.00 1.00 1.00 1.00 .961 .997 1.00 1.00 1.00 .999 .993 .957 1.00 1.00 .998 1.00 1.00 1.00 1.00 .999 .991 1.00 .995
2.0 .50 1.00 1.00 1.00 1.00 .999 .997 .985 1.00 .999 .998 .999 .998 .997 .987 .981 .944 1.00 1.00 .998 1.00 .998 .998 .993 .991 .959 1.00 .999
2.0 .85 1.00 .998 .996 .993 .969 .940 .807 .968 1.00 1.00 .994 .990 .985 .972 .938 .794 .971 1.00 1.00 .998 .994 .990 .976 .941 .797 .972 1.00

C=4 N=16 CV=3.0
MU MIX MxL C40L C30L C20L C10L C05L C01L LfL LoL MxG C40G C30G C20G C10G C05G C01G LfG LoG MxW C40W C30W C20W C10W C05W C01W LfW LoW

0.5 .00 .342 .344 .288 .206 .103 .052 .007 .112 .161 .576 .396 .305 .199 .107 .049 .004 .377 .974 .497 .360 .273 .175 .088 .048 .011 .160 .660
0.5 .50 .463 .381 .287 .203 .110 .054 .014 .279 .809 .575 .372 .289 .202 .109 .052 .010 .420 .989 .538 .393 .306 .202 .098 .045 .004 .376 .959
0.5 .85 .604 .434 .322 .213 .115 .059 .010 .613 .992 .602 .402 .310 .212 .108 .052 .008 .540 .991 .600 .409 .302 .198 .114 .055 .011 .532 .989
2.0 .00 .993 1.00 1.00 1.00 1.00 1.00 .999 1.00 .962 .995 .996 .991 .988 .972 .949 .866 .995 1.00 .996 1.00 .999 .999 .999 .993 .970 .998 .995
2.0 .50 .999 1.00 .999 .999 .997 .996 .978 1.00 .999 .997 .997 .996 .993 .979 .953 .854 .997 1.00 .998 .998 .998 .994 .983 .970 .906 .999 1.00
2.0 .85 1.00 .993 .988 .977 .951 .906 .749 .958 .999 1.00 .988 .984 .965 .934 .889 .727 .954 .999 1.00 .991 .984 .971 .932 .881 .716 .946 1.00
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C=4 N=16 CV=3.5
MU MIX MxL C40L C30L C20L C10L C05L C01L LfL LoL MxG C40G C30G C20G C10G C05G C01G LfG LoG MxW C40W C30W C20W C10W C05W C01W LfW LoW

0.5 .00 .392 .324 .249 .173 .088 .040 .015 .097 .195 .617 .399 .301 .189 .080 .042 .009 .374 .990 .514 .356 .286 .192 .092 .049 .010 .173 .725
0.5 .50 .452 .355 .272 .189 .091 .047 .010 .261 .831 .663 .396 .298 .214 .094 .040 .009 .410 .988 .570 .381 .283 .191 .101 .047 .005 .339 .963
0.5 .90 .709 .409 .319 .210 .106 .046 .006 .396 .965 .745 .428 .323 .229 .117 .063 .013 .401 .967 .749 .420 .315 .223 .113 .055 .009 .374 .962
2.0 .00 .993 1.00 1.00 1.00 1.00 1.00 .993 1.00 .961 .994 .990 .982 .970 .949 .901 .741 .985 1.00 .998 .999 .999 .998 .994 .982 .939 .996 .995
2.0 .50 .997 .999 .999 .998 .992 .991 .961 .999 .999 .992 .986 .981 .963 .946 .903 .722 .983 1.00 .993 .995 .992 .987 .966 .947 .834 .996 1.00
2.0 .90 .998 .972 .961 .937 .873 .799 .569 .832 .993 .997 .975 .957 .930 .870 .790 .566 .811 .993 1.00 .978 .969 .941 .889 .809 .559 .831 .993

C=4 N=16 CV=4.0
MU MIX MxL C40L C30L C20L C10L C05L C01L LfL LoL MxG C40G C30G C20G C10G C05G C01G LfG LoG MxW C40W C30W C20W C10W C05W C01W LfW LoW

0.5 .00 .437 .321 .251 .181 .094 .040 .008 .106 .245 .673 .368 .293 .200 .111 .060 .014 .331 .988 .516 .318 .243 .176 .092 .044 .006 .170 .778
0.5 .50 .489 .326 .230 .173 .092 .039 .008 .221 .859 .677 .364 .279 .198 .103 .047 .010 .329 .979 .593 .372 .295 .203 .116 .066 .010 .316 .975
0.5 .90 .700 .381 .299 .206 .108 .045 .012 .337 .947 .786 .395 .304 .207 .114 .055 .005 .338 .935 .786 .408 .325 .219 .122 .054 .012 .326 .941
2.0 .00 .992 1.00 1.00 1.00 1.00 .998 .988 1.00 .962 .991 .974 .965 .942 .913 .857 .606 .962 1.00 .992 .998 .997 .992 .985 .961 .862 .988 .995
2.0 .50 .996 .999 .998 .994 .990 .973 .918 .999 1.00 .996 .979 .972 .957 .908 .838 .619 .960 1.00 .995 .993 .988 .978 .956 .925 .752 .991 1.00
2.0 .90 .992 .954 .938 .911 .841 .761 .506 .805 .982 .991 .954 .929 .892 .820 .715 .459 .758 .986 .992 .944 .927 .892 .823 .725 .440 .778 .980

C=6 N=4 CV=1.5
MU MIX MxL C40L C30L C20L C10L C05L C01L LfL LoL MxG C40G C30G C20G C10G C05G C01G LfG LoG MxW C40W C30W C20W C10W C05W C01W LfW LoW

0.5 .00 .028 .361 .278 .190 .097 .059 .024 .089 .572 .012 .368 .280 .196 .110 .074 .035 .109 .719 .013 .385 .310 .224 .127 .073 .040 .123 .697
0.5 .50 .004 .379 .296 .198 .116 .076 .039 .120 .738 .003 .364 .283 .204 .124 .089 .044 .140 .765 .003 .414 .317 .196 .098 .066 .033 .123 .788
2.0 .00 .861 1.00 1.00 1.00 1.00 1.00 .958 1.00 .975 .889 1.00 1.00 .998 .998 .981 .823 .997 .982 .879 1.00 1.00 .999 .997 .979 .872 .996 .985
2.0 .50 .890 .999 .999 .993 .976 .922 .783 .997 .994 .893 .998 .995 .988 .969 .926 .729 .991 .986 .895 .995 .995 .990 .974 .912 .704 .988 .987

C=6 N=4 CV=2.0
MU MIX MxL C40L C30L C20L C10L C05L C01L LfL LoL MxG C40G C30G C20G C10G C05G C01G LfG LoG MxW C40W C30W C20W C10W C05W C01W LfW LoW

0.5 .00 .033 .314 .237 .140 .075 .037 .012 .074 .688 .035 .377 .284 .198 .113 .072 .028 .134 .881 .049 .358 .275 .178 .091 .051 .025 .100 .831
0.5 .50 .045 .370 .280 .186 .099 .071 .029 .127 .828 .031 .375 .289 .205 .123 .082 .039 .161 .870 .033 .389 .289 .215 .113 .066 .033 .140 .862
0.5 .75 .032 .396 .314 .213 .129 .086 .044 .278 .898 .022 .407 .311 .223 .132 .082 .043 .267 .907 .014 .373 .278 .184 .109 .078 .036 .261 .911
2.0 .00 .819 1.00 1.00 1.00 1.00 .995 .884 .999 .952 .870 .997 .995 .989 .956 .878 .605 .971 .992 .836 .998 .992 .988 .978 .923 .705 .977 .977
2.0 .50 .839 .998 .992 .986 .945 .884 .658 .973 .988 .859 .988 .983 .966 .915 .814 .535 .960 .992 .853 .990 .985 .969 .917 .845 .582 .963 .991
2.0 .75 .892 .982 .964 .919 .815 .682 .444 .968 .997 .892 .966 .957 .934 .826 .679 .445 .960 .995 .895 .980 .971 .933 .844 .670 .434 .971 .994

C=6 N=4 CV=2.5
MU MIX MxL C40L C30L C20L C10L C05L C01L LfL LoL MxG C40G C30G C20G C10G C05G C01G LfG LoG MxW C40W C30W C20W C10W C05W C01W LfW LoW

0.5 .00 .065 .321 .238 .172 .086 .050 .012 .087 .746 .086 .383 .282 .179 .092 .051 .022 .141 .920 .099 .348 .280 .195 .099 .045 .023 .131 .853
0.5 .50 .070 .356 .284 .187 .099 .053 .025 .116 .858 .079 .378 .277 .210 .115 .060 .022 .185 .936 .087 .382 .297 .190 .085 .051 .022 .144 .921
0.5 .85 .067 .410 .315 .209 .135 .099 .059 .419 .934 .048 .394 .302 .215 .129 .088 .043 .404 .932 .064 .410 .292 .188 .116 .090 .060 .433 .945
2.0 .00 .786 1.00 1.00 1.00 .994 .973 .796 .995 .965 .832 .974 .962 .931 .863 .740 .435 .909 .995 .829 .989 .986 .975 .945 .884 .573 .951 .983
2.0 .50 .832 .991 .985 .973 .923 .844 .572 .961 .984 .836 .965 .957 .919 .830 .693 .384 .906 .997 .833 .967 .961 .933 .860 .739 .446 .919 .993
2.0 .85 .913 .935 .897 .843 .661 .492 .233 .854 .989 .918 .935 .908 .856 .678 .509 .257 .856 .980 .906 .931 .897 .843 .667 .483 .228 .850 .979
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C=6 N=4 CV=3.0
MU MIX MxL C40L C30L C20L C10L C05L C01L LfL LoL MxG C40G C30G C20G C10G C05G C01G LfG LoG MxW C40W C30W C20W C10W C05W C01W LfW LoW

0.5 .00 .081 .307 .244 .169 .090 .041 .011 .097 .766 .124 .346 .259 .160 .074 .038 .013 .144 .970 .099 .318 .241 .172 .075 .037 .008 .117 .879
0.5 .50 .113 .371 .301 .210 .111 .051 .016 .137 .893 .145 .385 .290 .195 .097 .057 .022 .206 .967 .131 .375 .295 .184 .102 .054 .019 .167 .941
0.5 .85 .126 .366 .277 .189 .090 .052 .023 .333 .955 .125 .373 .290 .185 .096 .052 .030 .358 .955 .123 .388 .283 .190 .089 .059 .023 .346 .970
2.0 .00 .766 .997 .994 .991 .972 .936 .726 .979 .958 .827 .942 .923 .879 .779 .629 .272 .862 .992 .784 .977 .964 .941 .889 .788 .452 .918 .980
2.0 .50 .788 .977 .964 .947 .874 .777 .471 .933 .988 .831 .928 .908 .861 .759 .599 .279 .860 .998 .793 .939 .913 .888 .789 .674 .361 .873 .987
2.0 .85 .847 .894 .857 .815 .658 .445 .190 .843 .981 .860 .912 .882 .810 .654 .440 .184 .850 .982 .849 .893 .853 .797 .643 .462 .201 .825 .988

C=6 N=4 CV=3.5
MU MIX MxL C40L C30L C20L C10L C05L C01L LfL LoL MxG C40G C30G C20G C10G C05G C01G LfG LoG MxW C40W C30W C20W C10W C05W C01W LfW LoW

0.5 .00 .109 .303 .241 .177 .084 .034 .008 .098 .787 .159 .332 .269 .168 .074 .033 .014 .180 .971 .144 .360 .281 .202 .120 .053 .009 .147 .913
0.5 .50 .120 .322 .245 .166 .097 .046 .013 .125 .905 .163 .336 .266 .175 .076 .037 .006 .183 .969 .153 .353 .275 .184 .084 .047 .012 .165 .961
0.5 .90 .187 .397 .293 .199 .093 .047 .022 .392 .912 .179 .402 .276 .175 .063 .029 .013 .376 .923 .172 .367 .279 .171 .065 .037 .016 .376 .923
2.0 .00 .761 .996 .992 .981 .957 .896 .626 .961 .963 .780 .883 .850 .796 .676 .524 .199 .775 .997 .739 .956 .941 .905 .815 .711 .365 .846 .978
2.0 .50 .799 .975 .963 .939 .865 .746 .445 .913 .990 .801 .893 .861 .812 .674 .479 .180 .825 .997 .794 .903 .887 .844 .744 .590 .275 .828 .990
2.0 .90 .855 .858 .827 .738 .550 .365 .143 .692 .925 .834 .840 .808 .736 .569 .356 .122 .713 .916 .832 .840 .799 .736 .524 .338 .089 .689 .923

C=6 N=4 CV=4.0
MU MIX MxL C40L C30L C20L C10L C05L C01L LfL LoL MxG C40G C30G C20G C10G C05G C01G LfG LoG MxW C40W C30W C20W C10W C05W C01W LfW LoW

0.5 .00 .104 .296 .232 .165 .093 .041 .012 .107 .809 .212 .337 .277 .179 .087 .046 .010 .209 .970 .148 .331 .250 .184 .104 .044 .011 .144 .913
0.5 .50 .118 .278 .222 .149 .091 .048 .012 .124 .892 .227 .365 .286 .201 .093 .042 .009 .234 .974 .187 .366 .270 .177 .092 .041 .014 .186 .963
0.5 .90 .226 .361 .282 .179 .076 .031 .014 .337 .923 .248 .383 .273 .174 .079 .037 .012 .324 .909 .243 .383 .296 .189 .074 .034 .015 .340 .914
2.0 .00 .763 .991 .988 .973 .935 .864 .588 .938 .971 .761 .839 .806 .758 .642 .453 .150 .760 .996 .751 .936 .914 .874 .771 .639 .300 .820 .977
2.0 .50 .745 .956 .941 .901 .819 .681 .357 .870 .988 .731 .817 .775 .714 .572 .388 .129 .721 .992 .761 .895 .864 .818 .699 .543 .222 .800 .990
2.0 .90 .802 .823 .778 .698 .532 .362 .124 .683 .927 .767 .778 .744 .675 .499 .302 .069 .669 .911 .768 .791 .746 .680 .518 .323 .082 .675 .927

C=6 N=6 CV=1.5
MU MIX MxL C40L C30L C20L C10L C05L C01L LfL LoL MxG C40G C30G C20G C10G C05G C01G LfG LoG MxW C40W C30W C20W C10W C05W C01W LfW LoW

0.5 .00 .025 .354 .267 .180 .089 .045 .015 .091 .218 .016 .392 .301 .208 .112 .056 .023 .115 .408 .021 .387 .294 .190 .095 .053 .017 .098 .352
0.5 .50 .014 .402 .309 .212 .119 .062 .034 .151 .457 .008 .392 .291 .200 .118 .079 .028 .152 .542 .005 .397 .305 .219 .116 .071 .023 .140 .547
2.0 .00 .924 1.00 1.00 1.00 1.00 1.00 1.00 1.00 .954 .962 1.00 1.00 1.00 1.00 .998 .976 1.00 .985 .960 1.00 1.00 1.00 1.00 .999 .989 1.00 .982
2.0 .50 .965 1.00 .999 .999 .996 .991 .928 1.00 .996 .963 1.00 .998 .997 .996 .986 .905 .998 .996 .958 .999 .999 .998 .994 .988 .903 .998 .992

C=6 N=6 CV=2.0
MU MIX MxL C40L C30L C20L C10L C05L C01L LfL LoL MxG C40G C30G C20G C10G C05G C01G LfG LoG MxW C40W C30W C20W C10W C05W C01W LfW LoW

0.5 .00 .065 .342 .265 .184 .091 .048 .015 .093 .346 .067 .392 .297 .212 .111 .055 .022 .138 .720 .075 .397 .305 .206 .102 .054 .016 .110 .581
0.5 .50 .057 .356 .266 .182 .094 .052 .013 .125 .626 .055 .409 .308 .200 .107 .055 .016 .166 .768 .062 .374 .294 .202 .097 .053 .014 .157 .770
0.5 .75 .035 .387 .302 .198 .105 .062 .023 .359 .857 .033 .378 .285 .214 .110 .067 .026 .379 .848 .026 .367 .289 .206 .111 .071 .030 .342 .864
2.0 .00 .934 1.00 1.00 1.00 1.00 .999 .990 1.00 .968 .945 1.00 .997 .995 .990 .971 .853 .991 .987 .940 1.00 1.00 .999 .997 .993 .916 .998 .979
2.0 .50 .956 .998 .998 .998 .994 .981 .861 .999 .992 .958 .998 .996 .993 .978 .945 .792 .990 .995 .956 .997 .995 .993 .980 .953 .792 .990 .997
2.0 .75 .965 .995 .989 .974 .952 .897 .650 .995 1.00 .972 .994 .993 .979 .947 .881 .652 .993 .997 .963 .993 .985 .977 .940 .872 .618 .991 1.00
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Appendix I. SSL Simulation Results: Estimated Probabilities of Investigating Further

C=6 N=6 CV=2.5
MU MIX MxL C40L C30L C20L C10L C05L C01L LfL LoL MxG C40G C30G C20G C10G C05G C01G LfG LoG MxW C40W C30W C20W C10W C05W C01W LfW LoW

0.5 .00 .114 .371 .299 .200 .103 .056 .011 .111 .468 .115 .372 .286 .200 .106 .052 .017 .167 .848 .128 .352 .268 .193 .102 .052 .015 .119 .715
0.5 .50 .109 .334 .235 .171 .079 .037 .009 .119 .702 .142 .366 .296 .208 .102 .053 .018 .213 .919 .127 .366 .269 .199 .099 .048 .019 .177 .843
0.5 .85 .091 .394 .298 .190 .101 .056 .027 .526 .965 .084 .390 .284 .186 .100 .061 .027 .524 .954 .085 .418 .324 .227 .113 .065 .026 .529 .957
2.0 .00 .909 1.00 1.00 1.00 1.00 .997 .964 1.00 .956 .919 .989 .985 .976 .942 .901 .684 .965 .993 .914 .997 .994 .990 .980 .959 .828 .982 .981
2.0 .50 .919 .998 .998 .998 .986 .966 .842 .992 .982 .936 .991 .984 .972 .933 .866 .630 .974 .998 .935 .993 .991 .978 .952 .915 .700 .981 .993
2.0 .85 .963 .966 .948 .920 .828 .701 .378 .933 .993 .974 .975 .956 .920 .841 .728 .378 .938 .998 .970 .963 .943 .915 .831 .718 .366 .929 .996

C=6 N=6 CV=3.0
MU MIX MxL C40L C30L C20L C10L C05L C01L LfL LoL MxG C40G C30G C20G C10G C05G C01G LfG LoG MxW C40W C30W C20W C10W C05W C01W LfW LoW

0.5 .00 .116 .327 .256 .172 .092 .051 .008 .108 .532 .187 .365 .285 .195 .088 .041 .011 .202 .944 .198 .373 .292 .205 .106 .047 .006 .138 .798
0.5 .50 .145 .351 .275 .188 .097 .047 .009 .136 .777 .195 .395 .314 .204 .101 .050 .009 .232 .952 .192 .368 .283 .190 .094 .045 .011 .186 .925
0.5 .85 .174 .378 .300 .204 .094 .052 .017 .424 .979 .180 .364 .287 .188 .090 .052 .015 .441 .985 .186 .410 .313 .198 .089 .038 .013 .469 .988
2.0 .00 .890 1.00 .999 .999 .996 .992 .933 .996 .957 .918 .968 .960 .933 .881 .807 .513 .924 .996 .911 .990 .985 .981 .957 .919 .699 .965 .987
2.0 .50 .909 1.00 .997 .988 .970 .931 .744 .983 .983 .909 .965 .948 .925 .859 .774 .479 .937 1.00 .918 .990 .982 .968 .923 .857 .579 .970 .994
2.0 .85 .938 .954 .933 .889 .794 .679 .346 .916 .995 .936 .942 .925 .883 .790 .660 .322 .902 .993 .937 .944 .924 .895 .810 .670 .326 .916 .999

C=6 N=6 CV=3.5
MU MIX MxL C40L C30L C20L C10L C05L C01L LfL LoL MxG C40G C30G C20G C10G C05G C01G LfG LoG MxW C40W C30W C20W C10W C05W C01W LfW LoW

0.5 .00 .138 .319 .255 .185 .101 .045 .009 .107 .573 .226 .353 .262 .162 .077 .037 .007 .200 .965 .214 .367 .294 .206 .102 .045 .008 .143 .841
0.5 .50 .169 .323 .259 .180 .095 .049 .007 .137 .798 .250 .362 .284 .201 .099 .039 .007 .259 .964 .244 .355 .289 .199 .110 .048 .008 .203 .923
0.5 .90 .261 .375 .297 .200 .100 .051 .011 .416 .977 .270 .401 .303 .200 .088 .039 .011 .424 .985 .278 .422 .330 .204 .100 .052 .014 .449 .972
2.0 .00 .888 .999 .998 .997 .995 .991 .889 .995 .964 .886 .938 .922 .896 .801 .700 .374 .886 .997 .886 .979 .974 .957 .911 .858 .604 .927 .980
2.0 .50 .897 .991 .988 .976 .949 .902 .690 .972 .982 .907 .951 .932 .896 .809 .692 .367 .911 .996 .874 .960 .941 .916 .864 .778 .486 .920 .994
2.0 .90 .944 .917 .887 .832 .708 .549 .197 .819 .982 .954 .923 .894 .837 .700 .533 .187 .827 .989 .940 .916 .886 .832 .710 .563 .192 .817 .982

C=6 N=6 CV=4.0
MU MIX MxL C40L C30L C20L C10L C05L C01L LfL LoL MxG C40G C30G C20G C10G C05G C01G LfG LoG MxW C40W C30W C20W C10W C05W C01W LfW LoW

0.5 .00 .157 .300 .235 .175 .096 .053 .006 .103 .594 .310 .380 .285 .202 .089 .040 .003 .253 .980 .216 .361 .280 .186 .085 .034 .005 .133 .877
0.5 .50 .192 .316 .249 .177 .105 .055 .008 .143 .835 .294 .377 .306 .204 .097 .043 .008 .270 .985 .221 .322 .250 .171 .076 .033 .006 .181 .944
0.5 .90 .310 .382 .289 .193 .099 .057 .012 .390 .979 .338 .370 .289 .193 .084 .042 .008 .340 .969 .342 .388 .288 .184 .067 .027 .006 .359 .969
2.0 .00 .883 .998 .998 .996 .990 .971 .837 .991 .954 .871 .915 .891 .857 .753 .621 .298 .866 .998 .856 .972 .961 .942 .886 .808 .516 .912 .979
2.0 .50 .866 .980 .969 .948 .906 .848 .582 .940 .987 .881 .901 .876 .830 .731 .591 .245 .851 .999 .877 .953 .936 .902 .834 .734 .405 .907 .993
2.0 .90 .906 .878 .857 .789 .671 .518 .183 .780 .979 .892 .872 .835 .783 .664 .500 .176 .771 .971 .904 .883 .854 .802 .671 .502 .180 .768 .983

C=6 N=9 CV=1.5
MU MIX MxL C40L C30L C20L C10L C05L C01L LfL LoL MxG C40G C30G C20G C10G C05G C01G LfG LoG MxW C40W C30W C20W C10W C05W C01W LfW LoW

0.5 .00 .047 .383 .295 .203 .112 .066 .010 .115 .036 .010 .402 .298 .201 .109 .062 .017 .117 .149 .026 .387 .292 .195 .095 .046 .013 .098 .111
0.5 .50 .016 .399 .299 .194 .105 .054 .012 .153 .282 .006 .388 .296 .194 .102 .048 .015 .178 .363 .007 .376 .310 .222 .114 .062 .012 .170 .381
2.0 .00 .980 1.00 1.00 1.00 1.00 1.00 1.00 1.00 .963 .995 1.00 1.00 1.00 1.00 1.00 1.00 1.00 .993 .987 1.00 1.00 1.00 1.00 1.00 1.00 1.00 .976
2.0 .50 .994 1.00 1.00 1.00 1.00 1.00 .995 1.00 .992 .989 1.00 1.00 1.00 1.00 1.00 .997 1.00 .994 .996 1.00 1.00 1.00 1.00 1.00 .992 1.00 .997
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Appendix I. SSL Simulation Results: Estimated Probabilities of Investigating Further.

C=6 N=9 CV=2.0
MU MIX MxL C40L C30L C20L C10L C05L C01L LfL LoL MxG C40G C30G C20G C10G C05G C01G LfG LoG MxW C40W C30W C20W C10W C05W C01W LfW LoW

0.5 .00 .119 .382 .297 .210 .107 .061 .010 .108 .140 .088 .368 .276 .196 .110 .067 .017 .147 .534 .077 .363 .267 .173 .090 .048 .009 .097 .323
0.5 .50 .088 .395 .299 .198 .097 .060 .013 .157 .497 .065 .386 .295 .196 .100 .056 .011 .198 .657 .076 .397 .305 .185 .094 .050 .010 .201 .656
0.5 .75 .057 .408 .316 .218 .117 .063 .012 .529 .852 .049 .391 .286 .182 .097 .050 .014 .497 .843 .042 .367 .274 .182 .097 .055 .021 .538 .887
2.0 .00 .980 1.00 1.00 1.00 1.00 1.00 .999 1.00 .973 .988 1.00 1.00 1.00 1.00 .999 .984 1.00 .996 .982 1.00 1.00 1.00 1.00 .999 .997 1.00 .987
2.0 .50 .987 1.00 1.00 1.00 1.00 .999 .983 1.00 .988 .986 1.00 .999 .999 .993 .989 .949 1.00 .997 .987 1.00 1.00 1.00 .998 .996 .969 1.00 .994
2.0 .75 .991 .998 .996 .993 .987 .971 .873 1.00 .999 .993 .996 .996 .996 .992 .977 .876 .997 .999 .998 .998 .996 .994 .987 .972 .871 1.00 1.00

C=6 N=9 CV=2.5
MU MIX MxL C40L C30L C20L C10L C05L C01L LfL LoL MxG C40G C30G C20G C10G C05G C01G LfG LoG MxW C40W C30W C20W C10W C05W C01W LfW LoW

0.5 .00 .136 .351 .272 .180 .097 .050 .014 .107 .225 .189 .391 .287 .199 .093 .045 .008 .187 .820 .180 .351 .281 .184 .086 .047 .006 .110 .543
0.5 .50 .146 .362 .284 .195 .110 .065 .011 .167 .605 .179 .392 .316 .216 .111 .052 .009 .273 .882 .176 .375 .291 .199 .104 .057 .012 .201 .810
0.5 .85 .114 .363 .290 .199 .099 .055 .016 .658 .992 .136 .368 .292 .189 .098 .054 .009 .660 .986 .133 .402 .304 .208 .084 .050 .011 .670 .988
2.0 .00 .977 1.00 1.00 1.00 1.00 1.00 .999 1.00 .969 .986 .997 .996 .995 .992 .983 .912 .994 .997 .974 1.00 1.00 1.00 1.00 .997 .958 1.00 .984
2.0 .50 .980 1.00 1.00 1.00 1.00 .996 .957 1.00 .994 .984 .998 .997 .992 .978 .955 .851 .995 .999 .985 1.00 .999 .995 .990 .981 .897 .997 1.00
2.0 .85 .994 .991 .985 .967 .937 .877 .631 .972 1.00 .992 .991 .987 .975 .943 .885 .669 .982 1.00 .995 .991 .985 .975 .942 .886 .648 .980 1.00

C=6 N=9 CV=3.0
MU MIX MxL C40L C30L C20L C10L C05L C01L LfL LoL MxG C40G C30G C20G C10G C05G C01G LfG LoG MxW C40W C30W C20W C10W C05W C01W LfW LoW

0.5 .00 .199 .346 .261 .188 .096 .049 .008 .111 .320 .286 .386 .294 .195 .112 .054 .008 .256 .933 .229 .368 .279 .180 .081 .043 .007 .116 .655
0.5 .50 .204 .366 .283 .203 .109 .051 .011 .171 .664 .278 .393 .303 .196 .109 .051 .009 .309 .955 .255 .376 .285 .176 .092 .050 .008 .206 .888
0.5 .85 .247 .394 .300 .199 .099 .045 .010 .583 .992 .266 .389 .314 .214 .103 .058 .007 .575 .996 .268 .409 .323 .214 .090 .049 .007 .562 .994
2.0 .00 .964 1.00 1.00 1.00 1.00 1.00 .994 1.00 .949 .972 .991 .987 .978 .962 .931 .787 .974 .995 .966 1.00 1.00 1.00 .996 .984 .921 .996 .985
2.0 .50 .978 1.00 1.00 .999 .996 .985 .929 1.00 .991 .973 .989 .984 .980 .956 .905 .741 .984 1.00 .978 .996 .994 .987 .966 .933 .813 .989 .999
2.0 .85 .988 .978 .969 .947 .907 .846 .611 .963 .999 .990 .984 .972 .958 .915 .840 .581 .963 .997 .986 .979 .968 .953 .907 .842 .588 .962 1.00

C=6 N=9 CV=3.5
MU MIX MxL C40L C30L C20L C10L C05L C01L LfL LoL MxG C40G C30G C20G C10G C05G C01G LfG LoG MxW C40W C30W C20W C10W C05W C01W LfW LoW

0.5 .00 .224 .368 .289 .202 .092 .046 .004 .099 .380 .369 .402 .305 .198 .112 .064 .018 .289 .966 .265 .337 .257 .174 .092 .049 .008 .131 .712
0.5 .50 .239 .354 .283 .191 .109 .054 .007 .180 .731 .342 .374 .288 .189 .091 .048 .006 .306 .977 .305 .372 .289 .202 .099 .051 .012 .233 .920
0.5 .90 .351 .394 .299 .203 .090 .035 .003 .509 .984 .376 .403 .306 .211 .105 .057 .011 .498 .987 .368 .420 .310 .208 .098 .049 .008 .497 .987
2.0 .00 .958 1.00 1.00 1.00 1.00 .999 .989 1.00 .959 .970 .986 .976 .958 .914 .852 .633 .967 .996 .963 .996 .995 .992 .982 .952 .841 .988 .993
2.0 .50 .958 .996 .992 .990 .985 .965 .889 .991 .989 .972 .980 .971 .954 .911 .838 .601 .970 .998 .967 .996 .991 .984 .960 .903 .719 .988 .998
2.0 .90 .985 .966 .951 .911 .827 .710 .402 .885 .996 .990 .973 .958 .925 .845 .743 .427 .894 .998 .984 .949 .924 .884 .798 .689 .387 .847 .996
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Appendix I. SSL Simulation Results: Estimated Probabilities of Investigating Further

C=6 N=9 CV=4.0
MU MIX MxL C40L C30L C20L C10L C05L C01L LfL LoL MxG C40G C30G C20G C10G C05G C01G LfG LoG MxW C40W C30W C20W C10W C05W C01W LfW LoW

0.5 .00 .217 .314 .241 .171 .082 .036 .007 .093 .393 .392 .367 .299 .207 .100 .044 .009 .302 .977 .295 .342 .264 .194 .101 .045 .005 .160 .763
0.5 .50 .267 .328 .249 .185 .088 .044 .005 .153 .758 .394 .350 .262 .184 .106 .050 .008 .310 .989 .338 .353 .270 .197 .108 .048 .006 .236 .938
0.5 .90 .430 .380 .297 .207 .113 .056 .013 .446 .987 .484 .420 .333 .222 .095 .036 .005 .449 .974 .459 .397 .296 .195 .091 .040 .011 .417 .982
2.0 .00 .960 1.00 1.00 .999 .997 .993 .969 .996 .965 .954 .962 .952 .929 .867 .772 .498 .942 .998 .956 .996 .990 .986 .973 .937 .780 .978 .981
2.0 .50 .963 .999 .998 .995 .980 .961 .844 .990 .993 .957 .955 .945 .927 .862 .767 .509 .946 .999 .956 .988 .981 .960 .922 .857 .638 .962 .998
2.0 .90 .963 .942 .916 .880 .795 .688 .394 .863 .996 .968 .947 .926 .880 .784 .646 .351 .851 .993 .965 .941 .920 .877 .779 .661 .343 .849 .993

C=6 N=12 CV=1.5
MU MIX MxL C40L C30L C20L C10L C05L C01L LfL LoL MxG C40G C30G C20G C10G C05G C01G LfG LoG MxW C40W C30W C20W C10W C05W C01W LfW LoW

0.5 .00 .070 .392 .305 .208 .102 .052 .014 .108 .008 .020 .369 .279 .177 .086 .042 .008 .104 .042 .030 .362 .294 .188 .098 .046 .010 .111 .030
0.5 .50 .029 .386 .297 .202 .103 .060 .012 .178 .228 .012 .404 .316 .204 .120 .064 .018 .193 .285 .007 .403 .299 .192 .104 .058 .017 .187 .299
2.0 .00 .997 1.00 1.00 1.00 1.00 1.00 1.00 1.00 .976 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 .993 .995 1.00 1.00 1.00 1.00 1.00 1.00 1.00 .986
2.0 .50 .998 1.00 1.00 1.00 1.00 1.00 .999 1.00 .995 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 .998 .999 1.00 1.00 1.00 1.00 1.00 1.00 1.00 .997

C=6 N=12 CV=2.0
MU MIX MxL C40L C30L C20L C10L C05L C01L LfL LoL MxG C40G C30G C20G C10G C05G C01G LfG LoG MxW C40W C30W C20W C10W C05W C01W LfW LoW

0.5 .00 .132 .393 .313 .200 .113 .063 .008 .122 .045 .110 .377 .273 .188 .122 .060 .012 .171 .373 .128 .399 .302 .207 .093 .053 .017 .119 .167
0.5 .50 .124 .401 .313 .218 .123 .060 .011 .190 .388 .089 .378 .276 .195 .098 .052 .017 .241 .603 .093 .383 .294 .209 .101 .052 .014 .233 .573
0.5 .75 .071 .409 .322 .214 .102 .049 .010 .698 .920 .071 .402 .290 .196 .102 .051 .015 .692 .912 .061 .439 .330 .208 .115 .066 .017 .695 .912
2.0 .00 .992 1.00 1.00 1.00 1.00 1.00 1.00 1.00 .963 .997 1.00 1.00 1.00 1.00 1.00 .998 1.00 .992 .993 1.00 1.00 1.00 1.00 1.00 1.00 1.00 .985
2.0 .50 .998 1.00 1.00 1.00 1.00 1.00 .999 1.00 .996 1.00 1.00 1.00 1.00 1.00 1.00 .995 1.00 .997 .999 1.00 1.00 1.00 1.00 1.00 .996 1.00 .997
2.0 .75 1.00 1.00 1.00 1.00 .998 .995 .962 1.00 1.00 1.00 1.00 1.00 1.00 .999 .995 .970 1.00 1.00 .997 1.00 1.00 1.00 .997 .995 .959 1.00 1.00

C=6 N=12 CV=2.5
MU MIX MxL C40L C30L C20L C10L C05L C01L LfL LoL MxG C40G C30G C20G C10G C05G C01G LfG LoG MxW C40W C30W C20W C10W C05W C01W LfW LoW

0.5 .00 .199 .361 .284 .199 .110 .053 .012 .117 .098 .251 .395 .305 .222 .105 .054 .012 .243 .744 .210 .371 .289 .212 .104 .044 .011 .134 .358
0.5 .50 .222 .377 .279 .187 .112 .054 .013 .182 .502 .252 .419 .330 .222 .110 .068 .009 .331 .837 .258 .390 .303 .228 .122 .063 .016 .268 .756
0.5 .85 .163 .405 .307 .203 .097 .045 .012 .770 .998 .143 .400 .297 .187 .089 .045 .012 .789 .994 .155 .393 .301 .208 .095 .056 .014 .773 .995
2.0 .00 .989 1.00 1.00 1.00 1.00 1.00 1.00 1.00 .958 .993 1.00 .999 .999 .997 .991 .962 .998 .997 .996 1.00 1.00 1.00 1.00 1.00 .996 1.00 .987
2.0 .50 .993 1.00 .999 .999 .999 .998 .990 .999 .995 1.00 .999 .999 .999 .997 .992 .960 .999 .999 .996 1.00 1.00 .999 .997 .993 .969 1.00 1.00
2.0 .85 .999 .995 .992 .986 .970 .944 .800 .988 .998 1.00 .993 .991 .985 .970 .940 .807 .984 1.00 1.00 .999 .998 .991 .980 .949 .815 .997 1.00

C=6 N=12 CV=3.0
MU MIX MxL C40L C30L C20L C10L C05L C01L LfL LoL MxG C40G C30G C20G C10G C05G C01G LfG LoG MxW C40W C30W C20W C10W C05W C01W LfW LoW

0.5 .00 .247 .360 .289 .200 .114 .056 .012 .121 .164 .351 .411 .311 .218 .110 .047 .014 .307 .894 .326 .385 .303 .190 .109 .051 .008 .144 .550
0.5 .50 .298 .362 .284 .191 .086 .052 .010 .178 .625 .318 .367 .289 .205 .105 .056 .009 .360 .945 .325 .368 .266 .183 .093 .050 .006 .254 .864
0.5 .85 .322 .401 .309 .208 .109 .054 .008 .657 .996 .332 .382 .279 .180 .096 .047 .011 .632 .999 .320 .388 .291 .199 .084 .043 .008 .647 .999
2.0 .00 .992 1.00 1.00 1.00 1.00 1.00 .999 1.00 .975 .991 1.00 .998 .993 .986 .972 .904 .999 .999 .992 1.00 1.00 .999 .998 .996 .981 .999 .989
2.0 .50 .989 .999 .998 .997 .997 .995 .984 .999 .991 .995 .999 .997 .994 .983 .966 .875 .996 1.00 .993 .997 .997 .996 .993 .986 .938 .996 .999
2.0 .85 .994 .992 .990 .987 .958 .925 .771 .983 .999 .999 .993 .985 .975 .949 .911 .761 .981 1.00 .997 .992 .984 .975 .941 .908 .760 .982 1.00
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Appendix I. SSL Simulation Results: Estimated Probabilities of Investigating Further.

C=6 N=12 CV=3.5
MU MIX MxL C40L C30L C20L C10L C05L C01L LfL LoL MxG C40G C30G C20G C10G C05G C01G LfG LoG MxW C40W C30W C20W C10W C05W C01W LfW LoW

0.5 .00 .279 .327 .269 .189 .105 .049 .009 .113 .216 .421 .364 .271 .188 .095 .051 .011 .327 .967 .366 .359 .277 .202 .125 .071 .016 .172 .631
0.5 .50 .326 .352 .286 .204 .109 .061 .011 .186 .642 .439 .392 .300 .202 .105 .050 .007 .376 .981 .386 .369 .275 .193 .108 .051 .008 .270 .899
0.5 .90 .470 .408 .303 .204 .102 .051 .009 .559 .991 .458 .384 .302 .209 .103 .050 .009 .543 .990 .449 .384 .286 .196 .090 .049 .011 .502 .988
2.0 .00 .988 1.00 1.00 1.00 1.00 1.00 .999 1.00 .963 .991 .997 .995 .985 .971 .934 .778 .990 1.00 .977 1.00 .999 .996 .989 .984 .938 .993 .989
2.0 .50 .992 1.00 1.00 1.00 .999 .996 .968 1.00 .993 .992 .992 .988 .984 .970 .936 .796 .989 1.00 .993 .996 .995 .992 .980 .969 .878 .992 .997
2.0 .90 .998 .975 .969 .953 .885 .818 .570 .933 .995 .997 .981 .972 .936 .887 .807 .563 .914 .999 .996 .975 .965 .939 .891 .812 .572 .920 .999

C=6 N=12 CV=4.0
MU MIX MxL C40L C30L C20L C10L C05L C01L LfL LoL MxG C40G C30G C20G C10G C05G C01G LfG LoG MxW C40W C30W C20W C10W C05W C01W LfW LoW

0.5 .00 .286 .333 .254 .169 .085 .035 .004 .092 .242 .506 .390 .295 .199 .095 .047 .008 .353 .988 .365 .322 .259 .173 .081 .040 .008 .152 .696
0.5 .50 .313 .331 .251 .171 .087 .044 .012 .166 .696 .550 .415 .336 .231 .108 .058 .011 .402 .994 .438 .371 .285 .196 .099 .051 .008 .273 .928
0.5 .90 .511 .388 .301 .210 .118 .053 .016 .487 .987 .586 .401 .309 .220 .122 .057 .008 .465 .988 .564 .408 .297 .203 .089 .049 .009 .463 .973
2.0 .00 .982 1.00 1.00 1.00 1.00 1.00 .996 1.00 .962 .985 .983 .975 .956 .927 .879 .676 .974 1.00 .978 .997 .995 .994 .985 .968 .889 .992 .990
2.0 .50 .988 .999 .999 .998 .995 .989 .934 .998 .990 .981 .978 .969 .953 .910 .843 .643 .975 1.00 .987 .994 .992 .983 .969 .937 .800 .989 .998
2.0 .90 .993 .974 .962 .939 .878 .791 .559 .913 .999 .991 .965 .941 .919 .858 .762 .498 .899 .996 .995 .972 .958 .928 .861 .778 .506 .901 1.00

C=6 N=16 CV=1.5
MU MIX MxL C40L C30L C20L C10L C05L C01L LfL LoL MxG C40G C30G C20G C10G C05G C01G LfG LoG MxW C40W C30W C20W C10W C05W C01W LfW LoW

0.5 .00 .084 .393 .302 .206 .104 .062 .006 .111 .000 .042 .398 .296 .197 .100 .049 .012 .121 .015 .044 .396 .314 .213 .104 .057 .009 .124 .004
0.5 .50 .033 .410 .305 .212 .112 .060 .012 .206 .214 .022 .373 .292 .184 .097 .057 .015 .228 .284 .010 .395 .301 .185 .098 .036 .011 .224 .288
2.0 .00 .999 1.00 1.00 1.00 1.00 1.00 1.00 1.00 .977 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 .996 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 .992
2.0 .50 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 .997 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 .999

C=6 N=16 CV=2.0
MU MIX MxL C40L C30L C20L C10L C05L C01L LfL LoL MxG C40G C30G C20G C10G C05G C01G LfG LoG MxW C40W C30W C20W C10W C05W C01W LfW LoW

0.5 .00 .180 .373 .284 .195 .112 .061 .014 .117 .011 .138 .403 .315 .220 .107 .056 .013 .190 .221 .182 .394 .308 .201 .107 .060 .016 .140 .066
0.5 .50 .168 .406 .315 .216 .104 .058 .017 .213 .292 .134 .370 .269 .198 .104 .058 .014 .299 .572 .143 .399 .297 .199 .103 .065 .013 .303 .522
0.5 .75 .086 .414 .302 .215 .118 .060 .020 .838 .946 .066 .385 .289 .194 .105 .053 .017 .815 .956 .063 .409 .315 .218 .094 .052 .016 .812 .942
2.0 .00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 .972 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 .999 .999 1.00 1.00 1.00 1.00 1.00 1.00 1.00 .988
2.0 .50 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 .998 .999 1.00 1.00 1.00 1.00 1.00 .999 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00
2.0 .75 1.00 1.00 1.00 1.00 1.00 1.00 .996 1.00 1.00 1.00 1.00 1.00 1.00 .999 .999 .996 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 .995 1.00 1.00

C=6 N=16 CV=2.5
MU MIX MxL C40L C30L C20L C10L C05L C01L LfL LoL MxG C40G C30G C20G C10G C05G C01G LfG LoG MxW C40W C30W C20W C10W C05W C01W LfW LoW

0.5 .00 .255 .377 .281 .195 .097 .048 .010 .105 .029 .308 .404 .302 .203 .097 .048 .009 .263 .666 .304 .393 .316 .209 .109 .054 .009 .155 .219
0.5 .50 .251 .359 .272 .187 .087 .039 .007 .190 .387 .293 .380 .292 .196 .101 .046 .017 .364 .839 .291 .395 .297 .207 .101 .056 .013 .316 .717
0.5 .85 .196 .392 .304 .214 .107 .061 .018 .861 .999 .200 .371 .276 .180 .085 .046 .009 .871 1.00 .225 .433 .330 .225 .129 .074 .015 .869 1.00
2.0 .00 .996 1.00 1.00 1.00 1.00 1.00 1.00 1.00 .965 .998 1.00 1.00 1.00 1.00 .999 .994 1.00 .999 .999 1.00 1.00 1.00 1.00 1.00 1.00 1.00 .991
2.0 .50 1.00 1.00 1.00 1.00 1.00 1.00 .998 1.00 .994 .999 1.00 1.00 1.00 .999 .996 .985 1.00 1.00 .998 1.00 1.00 1.00 .999 .999 .994 1.00 .998
2.0 .85 .999 1.00 .999 .999 .994 .986 .944 .999 1.00 .999 1.00 1.00 .998 .991 .985 .927 .997 1.00 1.00 .999 .998 .997 .992 .978 .923 .999 1.00
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C=6 N=16 CV=3.0
MU MIX MxL C40L C30L C20L C10L C05L C01L LfL LoL MxG C40G C30G C20G C10G C05G C01G LfG LoG MxW C40W C30W C20W C10W C05W C01W LfW LoW

0.5 .00 .318 .369 .287 .198 .105 .048 .009 .112 .065 .434 .394 .304 .199 .100 .053 .009 .374 .896 .397 .381 .295 .201 .112 .071 .014 .175 .404
0.5 .50 .338 .356 .281 .196 .098 .052 .010 .209 .515 .434 .408 .308 .202 .093 .051 .011 .448 .954 .439 .381 .305 .214 .103 .053 .011 .328 .835
0.5 .85 .418 .407 .298 .205 .107 .052 .012 .772 1.00 .423 .393 .310 .214 .105 .052 .012 .748 1.00 .438 .418 .334 .236 .115 .054 .009 .762 1.00
2.0 .00 .999 1.00 1.00 1.00 1.00 1.00 .999 1.00 .964 .998 1.00 .998 .997 .996 .993 .967 1.00 1.00 .998 1.00 1.00 1.00 1.00 1.00 .998 1.00 .992
2.0 .50 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 .997 .999 .999 .998 .998 .995 .990 .955 1.00 1.00 .998 1.00 1.00 .999 .999 .998 .981 1.00 .999
2.0 .85 .998 .998 .996 .993 .985 .970 .895 .996 1.00 1.00 .997 .995 .991 .983 .957 .872 .995 1.00 .999 .999 .997 .991 .978 .958 .882 .997 1.00

C=6 N=16 CV=3.5
MU MIX MxL C40L C30L C20L C10L C05L C01L LfL LoL MxG C40G C30G C20G C10G C05G C01G LfG LoG MxW C40W C30W C20W C10W C05W C01W LfW LoW

0.5 .00 .347 .347 .287 .201 .112 .052 .007 .126 .102 .547 .405 .297 .207 .112 .056 .011 .417 .968 .437 .386 .306 .217 .111 .056 .015 .192 .536
0.5 .50 .392 .360 .286 .206 .099 .060 .011 .206 .569 .563 .394 .297 .218 .135 .071 .015 .458 .983 .491 .382 .287 .215 .101 .056 .017 .326 .901
0.5 .90 .563 .390 .275 .185 .105 .050 .006 .607 .991 .546 .403 .301 .213 .109 .055 .017 .615 .998 .539 .383 .296 .198 .108 .055 .007 .608 .994
2.0 .00 .993 1.00 1.00 1.00 1.00 1.00 .998 1.00 .962 .999 .999 .999 .996 .987 .974 .899 .998 .999 1.00 1.00 1.00 1.00 1.00 .999 .990 1.00 .995
2.0 .50 .999 1.00 1.00 1.00 .999 .997 .989 1.00 .996 .997 .997 .996 .994 .981 .967 .891 .998 1.00 .997 .999 .998 .998 .995 .989 .946 1.00 1.00
2.0 .90 .998 .989 .982 .977 .945 .911 .751 .956 .999 .999 .995 .990 .976 .945 .907 .726 .954 .998 .998 .986 .980 .969 .944 .912 .727 .958 1.00

C=6 N=16 CV=4.0
MU MIX MxL C40L C30L C20L C10L C05L C01L LfL LoL MxG C40G C30G C20G C10G C05G C01G LfG LoG MxW C40W C30W C20W C10W C05W C01W LfW LoW

0.5 .00 .386 .345 .267 .192 .108 .067 .010 .119 .152 .606 .386 .289 .194 .099 .060 .011 .402 .987 .496 .366 .285 .204 .095 .042 .008 .184 .620
0.5 .50 .404 .333 .247 .163 .091 .045 .007 .200 .595 .652 .435 .335 .230 .128 .068 .014 .481 .995 .547 .390 .303 .217 .103 .060 .007 .329 .926
0.5 .90 .642 .395 .308 .205 .102 .053 .015 .546 .994 .647 .407 .308 .208 .114 .056 .013 .538 .983 .670 .407 .302 .215 .114 .059 .012 .511 .981
2.0 .00 .993 1.00 1.00 1.00 1.00 1.00 .999 1.00 .958 .994 .995 .990 .979 .952 .929 .810 .992 1.00 .999 1.00 1.00 .999 .999 .996 .971 .999 .993
2.0 .50 1.00 1.00 1.00 1.00 1.00 .999 .990 1.00 1.00 .998 .990 .987 .978 .950 .923 .791 .989 1.00 .996 .999 .998 .998 .989 .974 .901 .997 .998
2.0 .90 .998 .986 .981 .960 .927 .872 .703 .945 1.00 .996 .982 .973 .962 .922 .860 .668 .947 .997 .999 .981 .967 .956 .913 .857 .655 .938 .999

C=9 N=4 CV=1.5
MU MIX MxL C40L C30L C20L C10L C05L C01L LfL LoL MxG C40G C30G C20G C10G C05G C01G LfG LoG MxW C40W C30W C20W C10W C05W C01W LfW LoW

0.5 .00 .006 .368 .275 .188 .107 .067 .029 .091 .468 .001 .384 .301 .187 .118 .072 .038 .115 .645 .003 .402 .292 .200 .102 .062 .028 .092 .603
0.5 .50 .003 .370 .279 .180 .103 .071 .040 .095 .610 .002 .385 .290 .213 .130 .084 .043 .125 .660 .001 .423 .336 .224 .130 .087 .045 .114 .710
2.0 .00 .864 1.00 1.00 1.00 1.00 1.00 .981 1.00 .972 .889 1.00 1.00 1.00 .998 .993 .905 .999 .981 .881 1.00 1.00 1.00 1.00 .996 .947 1.00 .984
2.0 .50 .903 .999 .998 .998 .996 .984 .910 .998 .985 .905 1.00 .999 .999 .995 .980 .869 .997 .980 .886 1.00 .998 .997 .985 .963 .836 .994 .987

C=9 N=4 CV=2.0
MU MIX MxL C40L C30L C20L C10L C05L C01L LfL LoL MxG C40G C30G C20G C10G C05G C01G LfG LoG MxW C40W C30W C20W C10W C05W C01W LfW LoW

0.5 .00 .025 .355 .267 .195 .102 .064 .028 .102 .619 .014 .382 .286 .197 .120 .069 .031 .118 .795 .018 .368 .283 .204 .117 .070 .026 .112 .716
0.5 .50 .014 .377 .295 .206 .114 .067 .029 .109 .724 .019 .398 .308 .213 .120 .081 .041 .132 .809 .008 .380 .287 .211 .117 .066 .034 .119 .803
0.5 .75 .011 .405 .297 .211 .129 .082 .045 .199 .825 .005 .395 .297 .213 .123 .075 .045 .198 .856 .006 .397 .306 .199 .126 .090 .042 .176 .834
2.0 .00 .845 1.00 1.00 1.00 1.00 1.00 .946 1.00 .968 .856 .999 .998 .997 .985 .954 .777 .994 .986 .852 .999 .999 .998 .998 .980 .858 .997 .982
2.0 .50 .866 1.00 .999 .999 .990 .967 .828 .995 .987 .869 .997 .995 .993 .982 .934 .723 .990 .984 .879 .998 .995 .989 .969 .930 .722 .981 .981
2.0 .75 .906 .993 .983 .975 .932 .856 .662 .994 .991 .903 .993 .989 .974 .924 .828 .644 .989 .993 .885 .991 .985 .974 .915 .814 .598 .988 .994



I-21
2 1

Appendix I. SSL Simulation Results: Estimated Probabilities of Investigating Further

C=9 N=4 CV=2.5
MU MIX MxL C40L C30L C20L C10L C05L C01L LfL LoL MxG C40G C30G C20G C10G C05G C01G LfG LoG MxW C40W C30W C20W C10W C05W C01W LfW LoW

0.5 .00 .053 .344 .265 .188 .107 .060 .022 .109 .683 .028 .379 .279 .184 .082 .051 .023 .111 .877 .061 .384 .303 .212 .107 .065 .029 .118 .802
0.5 .50 .037 .359 .286 .198 .103 .056 .022 .102 .806 .039 .374 .284 .199 .101 .051 .019 .144 .902 .056 .390 .312 .202 .095 .054 .024 .130 .872
0.5 .85 .018 .366 .280 .201 .101 .060 .030 .344 .910 .014 .367 .276 .187 .107 .071 .045 .344 .897 .021 .411 .313 .230 .135 .088 .043 .390 .925
2.0 .00 .824 .999 .999 .999 .999 .994 .910 .999 .970 .857 .994 .990 .984 .956 .871 .604 .968 .994 .811 .999 .998 .992 .976 .928 .720 .980 .978
2.0 .50 .820 .998 .995 .990 .975 .914 .717 .984 .983 .873 .992 .986 .978 .930 .843 .583 .967 .992 .844 .992 .985 .977 .941 .863 .618 .966 .988
2.0 .85 .895 .976 .967 .924 .824 .620 .359 .973 .992 .881 .975 .956 .908 .807 .642 .402 .968 .997 .908 .976 .951 .922 .812 .651 .373 .968 .998

C=9 N=4 CV=3.0
MU MIX MxL C40L C30L C20L C10L C05L C01L LfL LoL MxG C40G C30G C20G C10G C05G C01G LfG LoG MxW C40W C30W C20W C10W C05W C01W LfW LoW

0.5 .00 .065 .333 .259 .190 .111 .066 .025 .116 .728 .084 .380 .301 .200 .095 .042 .015 .153 .917 .074 .354 .280 .184 .091 .045 .015 .106 .843
0.5 .50 .065 .342 .270 .186 .095 .054 .020 .115 .840 .077 .376 .291 .195 .095 .046 .013 .166 .936 .084 .373 .284 .202 .112 .059 .022 .155 .905
0.5 .85 .074 .409 .297 .194 .101 .063 .029 .336 .945 .080 .406 .309 .194 .106 .064 .031 .336 .958 .064 .361 .269 .180 .103 .069 .040 .333 .955
2.0 .00 .810 1.00 1.00 .998 .998 .991 .844 .997 .967 .830 .972 .959 .934 .863 .758 .465 .917 .992 .830 .987 .982 .975 .949 .886 .633 .954 .983
2.0 .50 .817 .992 .991 .986 .956 .886 .648 .967 .980 .836 .966 .953 .925 .856 .727 .428 .926 .990 .846 .984 .980 .963 .915 .825 .530 .946 .991
2.0 .85 .846 .956 .918 .879 .761 .598 .362 .954 .991 .867 .953 .931 .885 .757 .596 .300 .949 .996 .875 .955 .930 .872 .759 .587 .318 .940 .995

C=9 N=4 CV=3.5
MU MIX MxL C40L C30L C20L C10L C05L C01L LfL LoL MxG C40G C30G C20G C10G C05G C01G LfG LoG MxW C40W C30W C20W C10W C05W C01W LfW LoW

0.5 .00 .075 .332 .265 .181 .111 .063 .021 .118 .748 .126 .363 .281 .187 .100 .049 .019 .177 .950 .115 .346 .270 .181 .097 .049 .018 .124 .861
0.5 .50 .094 .343 .260 .190 .105 .055 .019 .124 .859 .117 .380 .283 .193 .103 .054 .023 .199 .953 .110 .356 .275 .188 .086 .046 .021 .143 .903
0.5 .90 .114 .385 .296 .197 .105 .060 .033 .406 .963 .106 .388 .287 .184 .085 .049 .026 .417 .967 .112 .381 .275 .192 .083 .046 .024 .415 .965
2.0 .00 .760 1.00 1.00 .999 .996 .974 .809 .997 .959 .818 .944 .926 .893 .816 .685 .331 .880 .991 .784 .983 .979 .967 .912 .839 .530 .930 .967
2.0 .50 .800 .995 .993 .977 .937 .858 .575 .955 .988 .819 .941 .916 .879 .787 .627 .327 .892 .997 .802 .968 .953 .928 .862 .728 .436 .923 .992
2.0 .90 .882 .922 .891 .826 .681 .500 .199 .874 .976 .869 .910 .879 .820 .657 .460 .186 .852 .970 .865 .901 .873 .814 .652 .459 .175 .855 .968

C=9 N=4 CV=4.0
MU MIX MxL C40L C30L C20L C10L C05L C01L LfL LoL MxG C40G C30G C20G C10G C05G C01G LfG LoG MxW C40W C30W C20W C10W C05W C01W LfW LoW

0.5 .00 .098 .327 .246 .166 .088 .041 .006 .101 .783 .149 .352 .262 .174 .086 .042 .010 .186 .962 .131 .326 .260 .172 .077 .035 .006 .108 .905
0.5 .50 .102 .343 .259 .174 .097 .053 .017 .114 .872 .152 .368 .281 .184 .092 .043 .019 .207 .971 .125 .350 .267 .187 .088 .042 .010 .155 .943
0.5 .90 .151 .375 .282 .192 .091 .060 .027 .366 .963 .159 .394 .307 .194 .102 .058 .026 .383 .963 .149 .365 .278 .179 .082 .043 .024 .379 .969
2.0 .00 .754 1.00 .999 .994 .985 .959 .738 .990 .958 .798 .913 .882 .848 .741 .592 .258 .842 .995 .764 .973 .960 .931 .862 .774 .443 .889 .982
2.0 .50 .780 .982 .976 .951 .904 .826 .530 .934 .981 .773 .898 .862 .816 .702 .554 .247 .830 .994 .776 .938 .909 .880 .797 .657 .323 .845 .987
2.0 .90 .797 .872 .835 .765 .620 .430 .164 .831 .978 .832 .872 .835 .779 .632 .434 .172 .822 .971 .841 .890 .847 .794 .618 .420 .165 .838 .983

C=9 N=6 CV=1.5
MU MIX MxL C40L C30L C20L C10L C05L C01L LfL LoL MxG C40G C30G C20G C10G C05G C01G LfG LoG MxW C40W C30W C20W C10W C05W C01W LfW LoW

0.5 .00 .013 .366 .275 .180 .093 .045 .018 .088 .112 .003 .412 .303 .207 .114 .071 .024 .113 .240 .006 .380 .295 .199 .099 .062 .025 .097 .185
0.5 .50 .007 .403 .302 .204 .107 .059 .017 .117 .293 .001 .404 .324 .220 .120 .072 .025 .120 .302 .001 .390 .292 .200 .103 .062 .024 .104 .333
2.0 .00 .944 1.00 1.00 1.00 1.00 1.00 1.00 1.00 .964 .964 1.00 1.00 1.00 1.00 .999 .994 1.00 .988 .969 1.00 1.00 1.00 1.00 1.00 .997 1.00 .985
2.0 .50 .963 1.00 1.00 1.00 1.00 1.00 .991 1.00 .990 .976 1.00 1.00 1.00 1.00 .997 .974 1.00 .995 .973 1.00 1.00 1.00 1.00 .998 .969 1.00 .997



I-22
2 2

Appendix I. SSL Simulation Results: Estimated Probabilities of Investigating Further

C=9 N=6 CV=2.0
MU MIX MxL C40L C30L C20L C10L C05L C01L LfL LoL MxG C40G C30G C20G C10G C05G C01G LfG LoG MxW C40W C30W C20W C10W C05W C01W LfW LoW

0.5 .00 .044 .369 .279 .197 .115 .061 .015 .112 .253 .023 .378 .284 .190 .108 .061 .029 .118 .511 .027 .372 .285 .191 .096 .053 .018 .105 .428
0.5 .50 .032 .376 .278 .191 .100 .060 .024 .115 .464 .014 .401 .302 .194 .085 .052 .022 .120 .601 .014 .371 .286 .200 .109 .065 .026 .130 .559
0.5 .75 .006 .399 .307 .207 .110 .069 .027 .253 .656 .012 .388 .296 .210 .111 .068 .025 .247 .651 .009 .391 .300 .191 .111 .070 .028 .245 .689
2.0 .00 .945 1.00 1.00 1.00 1.00 1.00 .998 1.00 .967 .950 1.00 1.00 1.00 .999 .999 .960 .999 .989 .953 1.00 1.00 1.00 1.00 1.00 .989 1.00 .984
2.0 .50 .963 1.00 1.00 1.00 1.00 .997 .969 1.00 .991 .964 1.00 .999 .999 .995 .990 .923 .999 .994 .957 1.00 1.00 1.00 .997 .987 .910 1.00 .990
2.0 .75 .979 1.00 1.00 .996 .986 .968 .837 1.00 .998 .964 .999 .997 .992 .980 .953 .819 .999 .993 .972 .999 .997 .996 .985 .965 .812 .999 .996

C=9 N=6 CV=2.5
MU MIX MxL C40L C30L C20L C10L C05L C01L LfL LoL MxG C40G C30G C20G C10G C05G C01G LfG LoG MxW C40W C30W C20W C10W C05W C01W LfW LoW

0.5 .00 .062 .327 .236 .164 .082 .038 .009 .086 .356 .051 .363 .291 .179 .099 .049 .010 .141 .740 .070 .401 .316 .212 .110 .059 .016 .119 .577
0.5 .50 .069 .371 .286 .191 .108 .052 .019 .121 .570 .059 .403 .294 .200 .101 .056 .016 .172 .790 .066 .385 .298 .205 .096 .053 .017 .138 .715
0.5 .85 .041 .420 .325 .207 .111 .063 .028 .528 .873 .026 .419 .331 .224 .118 .075 .033 .543 .856 .034 .401 .306 .211 .122 .070 .030 .520 .871
2.0 .00 .918 1.00 1.00 1.00 1.00 1.00 .995 1.00 .959 .949 .999 .999 .995 .988 .966 .851 .993 .988 .936 1.00 1.00 .999 .998 .998 .950 .998 .982
2.0 .50 .929 1.00 1.00 1.00 .998 .990 .928 .999 .980 .949 .996 .994 .991 .979 .948 .781 .988 .993 .948 .999 .999 .997 .987 .961 .823 .992 .991
2.0 .85 .964 .990 .983 .971 .918 .841 .581 .986 .999 .975 .992 .986 .979 .938 .862 .595 .987 .999 .957 .989 .981 .971 .920 .851 .588 .983 1.00

C=9 N=6 CV=3.0
MU MIX MxL C40L C30L C20L C10L C05L C01L LfL LoL MxG C40G C30G C20G C10G C05G C01G LfG LoG MxW C40W C30W C20W C10W C05W C01W LfW LoW

0.5 .00 .084 .330 .254 .186 .099 .042 .005 .106 .409 .131 .390 .305 .189 .101 .048 .017 .171 .856 .128 .367 .290 .189 .097 .050 .011 .125 .699
0.5 .50 .101 .353 .271 .192 .106 .050 .014 .128 .622 .098 .363 .283 .188 .088 .043 .017 .197 .889 .122 .403 .301 .196 .113 .057 .013 .156 .812
0.5 .85 .105 .406 .305 .194 .096 .052 .018 .458 .930 .102 .415 .331 .208 .106 .053 .019 .448 .953 .103 .393 .289 .198 .091 .044 .013 .424 .956
2.0 .00 .907 1.00 1.00 1.00 1.00 .999 .982 1.00 .955 .939 .990 .983 .978 .953 .913 .695 .967 .993 .919 .998 .997 .996 .990 .978 .879 .991 .983
2.0 .50 .932 1.00 .999 .999 .993 .978 .873 .998 .986 .941 .994 .990 .985 .955 .900 .669 .985 .996 .927 .996 .993 .989 .964 .931 .753 .981 .993
2.0 .85 .950 .984 .971 .953 .890 .792 .521 .978 .998 .952 .983 .969 .945 .892 .802 .502 .976 1.00 .956 .979 .969 .946 .892 .795 .518 .974 1.00

C=9 N=6 CV=3.5
MU MIX MxL C40L C30L C20L C10L C05L C01L LfL LoL MxG C40G C30G C20G C10G C05G C01G LfG LoG MxW C40W C30W C20W C10W C05W C01W LfW LoW

0.5 .00 .122 .343 .278 .185 .096 .043 .005 .106 .482 .165 .364 .278 .176 .078 .037 .002 .197 .934 .137 .325 .255 .185 .085 .040 .011 .116 .730
0.5 .50 .118 .353 .271 .177 .086 .038 .010 .121 .691 .171 .362 .294 .197 .104 .053 .013 .237 .929 .152 .351 .274 .176 .097 .054 .012 .167 .864
0.5 .90 .165 .395 .307 .208 .103 .063 .020 .527 .974 .156 .392 .299 .212 .113 .059 .021 .510 .979 .159 .386 .285 .193 .088 .055 .019 .512 .982
2.0 .00 .888 1.00 1.00 1.00 .998 .994 .963 .998 .959 .935 .985 .976 .961 .916 .845 .561 .950 .997 .910 .995 .994 .989 .979 .959 .785 .984 .980
2.0 .50 .919 .998 .998 .997 .985 .971 .867 .990 .973 .925 .978 .965 .945 .894 .815 .511 .944 .996 .910 .980 .977 .965 .933 .890 .655 .957 .982
2.0 .90 .961 .965 .944 .906 .819 .710 .370 .931 .998 .950 .956 .929 .881 .799 .665 .353 .917 .994 .971 .959 .930 .896 .807 .670 .314 .920 .997
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C=9 N=6 CV=4.0
MU MIX MxL C40L C30L C20L C10L C05L C01L LfL LoL MxG C40G C30G C20G C10G C05G C01G LfG LoG MxW C40W C30W C20W C10W C05W C01W LfW LoW

0.5 .00 .134 .323 .261 .182 .103 .059 .010 .112 .535 .221 .358 .275 .191 .086 .025 .007 .232 .955 .200 .371 .289 .194 .088 .047 .008 .129 .777
0.5 .50 .148 .321 .260 .193 .116 .058 .012 .151 .756 .250 .390 .321 .218 .105 .048 .007 .277 .968 .176 .349 .271 .176 .083 .031 .004 .166 .889
0.5 .90 .229 .372 .286 .202 .088 .041 .011 .454 .986 .266 .404 .294 .192 .104 .039 .011 .452 .989 .232 .372 .270 .190 .088 .050 .010 .419 .986
2.0 .00 .889 1.00 1.00 1.00 1.00 .998 .947 1.00 .956 .882 .950 .929 .901 .825 .723 .381 .906 .993 .887 .991 .988 .978 .952 .916 .687 .960 .975
2.0 .50 .891 .998 .997 .994 .969 .944 .764 .983 .981 .911 .959 .945 .915 .856 .759 .447 .936 .997 .909 .980 .971 .957 .913 .854 .591 .948 .992
2.0 .90 .931 .941 .912 .872 .791 .672 .331 .914 .996 .932 .933 .914 .872 .762 .630 .285 .905 .997 .937 .941 .919 .879 .787 .639 .278 .910 .998

C=9 N=9 CV=1.5
MU MIX MxL C40L C30L C20L C10L C05L C01L LfL LoL MxG C40G C30G C20G C10G C05G C01G LfG LoG MxW C40W C30W C20W C10W C05W C01W LfW LoW

0.5 .00 .028 .411 .305 .201 .110 .060 .017 .107 .012 .006 .412 .315 .205 .113 .066 .018 .121 .046 .004 .372 .278 .184 .094 .047 .024 .091 .026
0.5 .50 .003 .382 .281 .201 .097 .057 .017 .107 .084 .000 .406 .295 .200 .120 .068 .021 .138 .118 .002 .388 .287 .190 .102 .053 .012 .116 .136
2.0 .00 .991 1.00 1.00 1.00 1.00 1.00 1.00 1.00 .974 .993 1.00 1.00 1.00 1.00 1.00 1.00 1.00 .989 .986 1.00 1.00 1.00 1.00 1.00 1.00 1.00 .982
2.0 .50 .993 1.00 1.00 1.00 1.00 1.00 1.00 1.00 .992 .993 1.00 1.00 1.00 1.00 1.00 .999 1.00 .992 .996 1.00 1.00 1.00 1.00 1.00 .999 1.00 .998

C=9 N=9 CV=2.0
MU MIX MxL C40L C30L C20L C10L C05L C01L LfL LoL MxG C40G C30G C20G C10G C05G C01G LfG LoG MxW C40W C30W C20W C10W C05W C01W LfW LoW

0.5 .00 .064 .379 .283 .196 .112 .056 .019 .119 .065 .025 .388 .283 .187 .089 .043 .012 .114 .273 .047 .380 .284 .191 .094 .053 .009 .101 .164
0.5 .50 .052 .380 .294 .204 .105 .059 .014 .130 .242 .029 .397 .284 .195 .103 .061 .019 .162 .397 .023 .395 .301 .206 .111 .060 .021 .153 .328
0.5 .75 .016 .404 .293 .199 .109 .064 .017 .395 .598 .016 .397 .307 .210 .117 .068 .014 .384 .629 .011 .397 .302 .202 .103 .056 .024 .367 .619
2.0 .00 .977 1.00 1.00 1.00 1.00 1.00 1.00 1.00 .959 .992 1.00 1.00 1.00 1.00 1.00 1.00 1.00 .993 .977 1.00 1.00 1.00 1.00 1.00 1.00 1.00 .978
2.0 .50 .992 1.00 1.00 1.00 1.00 .999 .997 1.00 .992 .994 1.00 1.00 1.00 .998 .998 .994 .999 .995 .990 1.00 1.00 1.00 1.00 1.00 .992 1.00 .992
2.0 .75 .994 1.00 1.00 1.00 1.00 .998 .966 1.00 .998 .991 .999 .999 .999 .998 .994 .966 1.00 .996 .995 1.00 1.00 1.00 .999 .994 .970 1.00 .999

C=9 N=9 CV=2.5
MU MIX MxL C40L C30L C20L C10L C05L C01L LfL LoL MxG C40G C30G C20G C10G C05G C01G LfG LoG MxW C40W C30W C20W C10W C05W C01W LfW LoW

0.5 .00 .089 .361 .286 .191 .097 .052 .008 .103 .127 .076 .368 .270 .181 .095 .051 .012 .159 .566 .118 .381 .303 .194 .111 .057 .014 .128 .349
0.5 .50 .081 .361 .280 .175 .091 .049 .012 .127 .348 .080 .384 .282 .184 .104 .050 .024 .182 .654 .090 .401 .304 .212 .112 .062 .018 .185 .586
0.5 .85 .040 .432 .330 .211 .096 .056 .016 .727 .912 .047 .388 .284 .189 .100 .062 .023 .702 .903 .046 .400 .311 .207 .119 .055 .019 .728 .914
2.0 .00 .979 1.00 1.00 1.00 1.00 1.00 .999 1.00 .968 .986 1.00 1.00 1.00 .999 .997 .977 1.00 .992 .987 1.00 1.00 1.00 1.00 1.00 .999 1.00 .987
2.0 .50 .978 1.00 1.00 1.00 1.00 1.00 .991 1.00 .984 .988 1.00 1.00 .999 .998 .994 .955 .998 .993 .985 1.00 1.00 1.00 1.00 .998 .973 1.00 .993
2.0 .85 .994 .998 .996 .992 .981 .960 .842 1.00 .999 .994 .999 .998 .997 .982 .959 .832 .999 1.00 .996 .998 .996 .994 .982 .962 .839 .998 .999

C=9 N=9 CV=3.0
MU MIX MxL C40L C30L C20L C10L C05L C01L LfL LoL MxG C40G C30G C20G C10G C05G C01G LfG LoG MxW C40W C30W C20W C10W C05W C01W LfW LoW

0.5 .00 .144 .336 .255 .177 .089 .057 .015 .093 .191 .171 .359 .271 .196 .098 .057 .014 .214 .788 .167 .367 .282 .190 .082 .036 .008 .116 .457
0.5 .50 .140 .377 .284 .186 .095 .043 .013 .139 .484 .164 .388 .291 .194 .091 .041 .005 .228 .847 .176 .384 .278 .189 .097 .046 .011 .186 .727
0.5 .85 .152 .413 .324 .225 .114 .065 .016 .596 .933 .151 .404 .304 .201 .106 .059 .021 .609 .959 .141 .404 .306 .202 .106 .049 .017 .604 .967
2.0 .00 .979 1.00 1.00 1.00 1.00 1.00 .998 1.00 .969 .981 .998 .997 .993 .984 .972 .909 .991 .997 .977 1.00 1.00 .999 .997 .995 .980 .997 .989
2.0 .50 .986 1.00 1.00 1.00 .999 .998 .988 .999 .986 .988 .999 .998 .997 .992 .979 .890 .998 .999 .976 1.00 .999 .998 .993 .989 .943 .997 .993
2.0 .85 .993 .999 .995 .983 .968 .927 .781 .999 1.00 .990 .997 .991 .982 .963 .931 .757 .997 1.00 .989 .993 .992 .979 .959 .925 .751 .994 1.00
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C=9 N=9 CV=3.5
MU MIX MxL C40L C30L C20L C10L C05L C01L LfL LoL MxG C40G C30G C20G C10G C05G C01G LfG LoG MxW C40W C30W C20W C10W C05W C01W LfW LoW

0.5 .00 .156 .358 .271 .179 .088 .046 .006 .096 .250 .221 .372 .287 .201 .111 .048 .015 .254 .887 .192 .357 .276 .197 .092 .043 .010 .132 .594
0.5 .50 .169 .369 .270 .179 .095 .055 .007 .135 .525 .241 .387 .291 .183 .102 .051 .007 .288 .921 .228 .357 .282 .201 .097 .043 .004 .196 .796
0.5 .90 .232 .378 .297 .199 .096 .046 .010 .656 .994 .241 .420 .313 .191 .099 .047 .010 .667 .995 .246 .398 .311 .220 .106 .055 .014 .652 .990
2.0 .00 .964 1.00 1.00 1.00 1.00 1.00 .996 1.00 .954 .971 .996 .995 .985 .966 .932 .802 .989 .994 .968 1.00 1.00 .999 .994 .991 .956 .995 .976
2.0 .50 .968 1.00 1.00 .999 .998 .992 .967 .998 .991 .983 .994 .992 .985 .963 .937 .787 .990 1.00 .968 .999 .996 .995 .983 .972 .898 .995 .993
2.0 .90 .993 .988 .976 .963 .926 .849 .621 .974 1.00 .987 .981 .971 .959 .921 .847 .605 .966 .999 .990 .984 .975 .948 .909 .834 .591 .966 1.00

C=9 N=9 CV=4.0
MU MIX MxL C40L C30L C20L C10L C05L C01L LfL LoL MxG C40G C30G C20G C10G C05G C01G LfG LoG MxW C40W C30W C20W C10W C05W C01W LfW LoW

0.5 .00 .177 .354 .269 .190 .102 .058 .015 .113 .295 .320 .404 .310 .222 .121 .054 .013 .337 .970 .268 .368 .291 .204 .113 .049 .011 .160 .689
0.5 .50 .186 .321 .240 .173 .085 .040 .006 .127 .558 .321 .385 .301 .211 .105 .055 .009 .354 .962 .319 .393 .311 .221 .118 .053 .012 .232 .839
0.5 .90 .294 .375 .293 .202 .096 .046 .009 .592 .996 .308 .385 .286 .201 .109 .062 .015 .559 .996 .308 .373 .276 .179 .074 .037 .010 .543 .993
2.0 .00 .956 1.00 1.00 1.00 1.00 1.00 .995 1.00 .959 .965 .988 .976 .963 .938 .893 .699 .977 1.00 .957 1.00 .999 .993 .990 .980 .905 .991 .989
2.0 .50 .959 1.00 1.00 .998 .991 .986 .941 .997 .979 .971 .989 .980 .966 .951 .891 .693 .977 .999 .968 .998 .996 .988 .978 .955 .835 .988 .992
2.0 .90 .984 .983 .969 .949 .890 .809 .520 .968 1.00 .980 .966 .957 .936 .879 .796 .538 .949 .999 .983 .976 .966 .938 .871 .779 .492 .960 .999

C=9 N=12 CV=1.5
MU MIX MxL C40L C30L C20L C10L C05L C01L LfL LoL MxG C40G C30G C20G C10G C05G C01G LfG LoG MxW C40W C30W C20W C10W C05W C01W LfW LoW

0.5 .00 .025 .397 .293 .196 .100 .053 .013 .104 .000 .005 .375 .280 .181 .102 .059 .018 .111 .006 .010 .388 .290 .209 .096 .053 .010 .103 .002
0.5 .50 .004 .380 .291 .197 .117 .063 .009 .136 .041 .001 .366 .262 .170 .083 .049 .017 .102 .071 .003 .422 .321 .200 .108 .056 .022 .136 .075
2.0 .00 .997 1.00 1.00 1.00 1.00 1.00 1.00 1.00 .974 .998 1.00 1.00 1.00 1.00 1.00 1.00 1.00 .989 .997 1.00 1.00 1.00 1.00 1.00 1.00 1.00 .985
2.0 .50 .996 1.00 1.00 1.00 1.00 1.00 1.00 1.00 .987 .998 1.00 1.00 1.00 1.00 1.00 1.00 1.00 .994 .999 1.00 1.00 1.00 1.00 1.00 1.00 1.00 .994

C=9 N=12 CV=2.0
MU MIX MxL C40L C30L C20L C10L C05L C01L LfL LoL MxG C40G C30G C20G C10G C05G C01G LfG LoG MxW C40W C30W C20W C10W C05W C01W LfW LoW

0.5 .00 .091 .391 .293 .207 .113 .060 .019 .120 .015 .049 .412 .324 .225 .115 .061 .016 .147 .117 .057 .384 .284 .194 .107 .060 .019 .126 .041
0.5 .50 .067 .407 .308 .216 .107 .056 .017 .140 .113 .036 .426 .321 .214 .107 .065 .016 .170 .262 .042 .396 .311 .218 .108 .064 .013 .168 .219
0.5 .75 .018 .394 .293 .197 .107 .049 .012 .459 .625 .022 .371 .282 .176 .095 .058 .014 .442 .624 .013 .412 .310 .208 .107 .054 .016 .509 .650
2.0 .00 .998 1.00 1.00 1.00 1.00 1.00 1.00 1.00 .976 .999 1.00 1.00 1.00 1.00 1.00 1.00 1.00 .994 .998 1.00 1.00 1.00 1.00 1.00 1.00 1.00 .986
2.0 .50 .997 1.00 1.00 1.00 1.00 1.00 1.00 1.00 .991 .998 1.00 1.00 1.00 1.00 1.00 1.00 1.00 .996 .996 1.00 1.00 1.00 1.00 1.00 1.00 1.00 .997
2.0 .75 .998 1.00 1.00 1.00 1.00 1.00 .992 1.00 1.00 .998 1.00 1.00 1.00 1.00 .999 .992 1.00 1.00 .999 1.00 1.00 1.00 .999 .999 .994 1.00 .999

C=9 N=12 CV=2.5
MU MIX MxL C40L C30L C20L C10L C05L C01L LfL LoL MxG C40G C30G C20G C10G C05G C01G LfG LoG MxW C40W C30W C20W C10W C05W C01W LfW LoW

0.5 .00 .144 .391 .306 .202 .113 .056 .013 .120 .045 .119 .406 .317 .219 .103 .051 .009 .179 .457 .149 .396 .287 .201 .118 .059 .015 .137 .154
0.5 .50 .134 .388 .290 .198 .112 .058 .009 .151 .226 .097 .381 .273 .183 .089 .045 .009 .214 .584 .131 .384 .297 .183 .093 .049 .010 .194 .440
0.5 .85 .077 .423 .330 .227 .102 .054 .009 .870 .959 .054 .392 .307 .184 .099 .051 .010 .858 .968 .069 .404 .306 .209 .108 .065 .014 .837 .955
2.0 .00 .992 1.00 1.00 1.00 1.00 1.00 1.00 1.00 .971 .998 1.00 1.00 1.00 1.00 1.00 .999 1.00 .996 .994 1.00 1.00 1.00 1.00 1.00 1.00 1.00 .984
2.0 .50 .991 1.00 1.00 1.00 1.00 1.00 .998 1.00 .984 .996 1.00 1.00 1.00 .999 .999 .996 1.00 .999 .997 1.00 1.00 1.00 1.00 1.00 .996 1.00 .996
2.0 .85 1.00 1.00 1.00 1.00 1.00 .992 .953 1.00 1.00 .998 .999 .999 .997 .995 .991 .954 1.00 1.00 .999 .998 .998 .997 .995 .987 .932 .998 1.00
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C=9 N=12 CV=3.0
MU MIX MxL C40L C30L C20L C10L C05L C01L LfL LoL MxG C40G C30G C20G C10G C05G C01G LfG LoG MxW C40W C30W C20W C10W C05W C01W LfW LoW

0.5 .00 .150 .356 .260 .184 .089 .038 .007 .101 .073 .234 .406 .318 .211 .117 .055 .015 .268 .745 .222 .385 .302 .205 .107 .048 .012 .145 .349
0.5 .50 .176 .350 .264 .160 .087 .050 .009 .127 .297 .233 .405 .309 .223 .123 .057 .012 .309 .822 .237 .382 .305 .208 .098 .053 .014 .209 .624
0.5 .85 .174 .413 .317 .220 .123 .068 .012 .752 .977 .188 .400 .299 .206 .111 .056 .010 .728 .974 .180 .406 .296 .192 .094 .051 .010 .730 .980
2.0 .00 .996 1.00 1.00 1.00 1.00 1.00 1.00 1.00 .968 .995 1.00 1.00 1.00 1.00 .998 .971 1.00 .997 .992 1.00 1.00 1.00 1.00 1.00 .998 1.00 .989
2.0 .50 .992 1.00 1.00 1.00 1.00 1.00 .999 1.00 .989 .998 .999 .999 .999 .997 .993 .967 .999 .999 .996 1.00 1.00 .999 .998 .995 .981 1.00 .998
2.0 .85 .999 1.00 .998 .995 .983 .976 .908 .999 1.00 .995 .995 .995 .995 .989 .980 .905 .996 1.00 .998 1.00 .999 .996 .991 .976 .898 1.00 1.00

C=9 N=12 CV=3.5
MU MIX MxL C40L C30L C20L C10L C05L C01L LfL LoL MxG C40G C30G C20G C10G C05G C01G LfG LoG MxW C40W C30W C20W C10W C05W C01W LfW LoW

0.5 .00 .215 .378 .308 .208 .105 .047 .010 .122 .152 .338 .384 .308 .207 .102 .054 .008 .342 .892 .288 .383 .284 .197 .089 .043 .009 .144 .449
0.5 .50 .237 .372 .288 .201 .097 .048 .011 .160 .400 .303 .378 .293 .175 .090 .047 .006 .359 .921 .305 .388 .310 .224 .106 .057 .012 .242 .738
0.5 .90 .293 .392 .303 .202 .109 .058 .010 .772 .997 .289 .397 .309 .203 .094 .034 .009 .753 .998 .317 .409 .300 .207 .113 .066 .015 .744 1.00
2.0 .00 .988 1.00 1.00 1.00 1.00 1.00 .998 1.00 .953 .990 1.00 .999 .993 .986 .980 .917 .996 .999 .994 1.00 1.00 1.00 .999 .998 .993 1.00 .988
2.0 .50 .990 1.00 1.00 1.00 1.00 .999 .991 1.00 .990 .995 .999 .999 .996 .987 .976 .895 .995 .998 .989 1.00 .999 .999 .998 .995 .962 .998 .994
2.0 .90 .998 .989 .986 .979 .962 .933 .787 .984 1.00 .998 .994 .989 .983 .958 .921 .766 .988 1.00 .999 .997 .993 .987 .960 .931 .772 .994 1.00

C=9 N=12 CV=4.0
MU MIX MxL C40L C30L C20L C10L C05L C01L LfL LoL MxG C40G C30G C20G C10G C05G C01G LfG LoG MxW C40W C30W C20W C10W C05W C01W LfW LoW

0.5 .00 .225 .334 .261 .180 .087 .036 .004 .097 .149 .410 .397 .323 .219 .112 .059 .012 .374 .949 .309 .359 .262 .171 .084 .043 .005 .139 .555
0.5 .50 .279 .368 .286 .208 .107 .050 .006 .153 .476 .372 .371 .273 .195 .092 .041 .013 .379 .967 .360 .383 .288 .192 .103 .045 .007 .255 .821
0.5 .90 .389 .401 .294 .214 .111 .063 .017 .687 .997 .428 .412 .323 .212 .101 .058 .011 .664 .999 .429 .415 .312 .217 .116 .057 .012 .678 .998
2.0 .00 .987 1.00 1.00 1.00 1.00 1.00 .999 1.00 .961 .992 .997 .992 .990 .970 .944 .841 .994 1.00 .990 1.00 .999 .999 .999 .998 .972 .999 .994
2.0 .50 .992 1.00 1.00 1.00 1.00 .999 .994 1.00 .986 .990 .991 .990 .988 .972 .948 .832 .992 1.00 .992 .999 .998 .996 .995 .988 .920 .997 .996
2.0 .90 .997 .993 .986 .977 .953 .903 .746 .987 1.00 1.00 .996 .990 .980 .955 .907 .712 .991 1.00 .994 .989 .981 .971 .940 .892 .720 .986 1.00

C=9 N=16 CV=1.5
MU MIX MxL C40L C30L C20L C10L C05L C01L LfL LoL MxG C40G C30G C20G C10G C05G C01G LfG LoG MxW C40W C30W C20W C10W C05W C01W LfW LoW

0.5 .00 .052 .412 .318 .213 .100 .052 .010 .110 .000 .004 .390 .313 .205 .099 .053 .008 .117 .000 .020 .415 .306 .212 .110 .050 .009 .131 .000
0.5 .50 .010 .388 .286 .181 .102 .058 .014 .139 .038 .005 .378 .288 .193 .091 .042 .011 .146 .051 .009 .397 .304 .200 .108 .055 .015 .148 .040
2.0 .00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 .978 .999 1.00 1.00 1.00 1.00 1.00 1.00 1.00 .990 .999 1.00 1.00 1.00 1.00 1.00 1.00 1.00 .986
2.0 .50 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 .991 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 .988 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 .997

C=9 N=16 CV=2.0
MU MIX MxL C40L C30L C20L C10L C05L C01L LfL LoL MxG C40G C30G C20G C10G C05G C01G LfG LoG MxW C40W C30W C20W C10W C05W C01W LfW LoW

0.5 .00 .091 .372 .283 .198 .103 .058 .014 .110 .002 .070 .393 .306 .191 .096 .043 .012 .137 .050 .064 .363 .263 .186 .091 .046 .008 .121 .005
0.5 .50 .077 .372 .287 .197 .111 .062 .019 .145 .059 .048 .374 .286 .187 .104 .065 .016 .204 .191 .058 .396 .311 .216 .103 .056 .015 .200 .156
0.5 .75 .020 .373 .295 .197 .105 .058 .014 .566 .701 .023 .394 .300 .208 .096 .047 .010 .567 .702 .023 .398 .311 .213 .114 .066 .020 .614 .735
2.0 .00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 .976 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 .998 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 .985
2.0 .50 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 .989 .999 1.00 1.00 1.00 1.00 1.00 1.00 1.00 .997 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 .999
2.0 .75 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 .999 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 .998 1.00 1.00
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C=9 N=16 CV=2.5
MU MIX MxL C40L C30L C20L C10L C05L C01L LfL LoL MxG C40G C30G C20G C10G C05G C01G LfG LoG MxW C40W C30W C20W C10W C05W C01W LfW LoW

0.5 .00 .163 .379 .281 .198 .113 .052 .008 .124 .012 .170 .397 .297 .199 .098 .054 .009 .216 .331 .170 .380 .279 .186 .103 .053 .013 .140 .066
0.5 .50 .187 .396 .306 .209 .113 .056 .019 .158 .121 .145 .388 .282 .190 .090 .048 .013 .269 .467 .161 .404 .301 .208 .105 .051 .008 .226 .330
0.5 .85 .071 .420 .322 .207 .098 .053 .014 .952 .984 .065 .438 .331 .232 .107 .062 .015 .963 .986 .085 .406 .304 .201 .106 .058 .018 .942 .988
2.0 .00 .998 1.00 1.00 1.00 1.00 1.00 1.00 1.00 .966 .998 1.00 1.00 1.00 1.00 1.00 1.00 1.00 .996 .998 1.00 1.00 1.00 1.00 1.00 1.00 1.00 .986
2.0 .50 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 .995 1.00 1.00 1.00 1.00 1.00 1.00 .999 1.00 1.00 .999 1.00 1.00 1.00 1.00 1.00 1.00 1.00 .996
2.0 .85 1.00 1.00 1.00 1.00 .998 .997 .982 1.00 1.00 1.00 1.00 1.00 1.00 1.00 .998 .989 1.00 1.00 1.00 1.00 1.00 1.00 1.00 .997 .983 1.00 1.00

C=9 N=16 CV=3.0
MU MIX MxL C40L C30L C20L C10L C05L C01L LfL LoL MxG C40G C30G C20G C10G C05G C01G LfG LoG MxW C40W C30W C20W C10W C05W C01W LfW LoW

0.5 .00 .227 .400 .315 .210 .105 .053 .005 .125 .026 .279 .366 .269 .192 .099 .047 .007 .287 .655 .278 .383 .292 .205 .106 .057 .013 .170 .174
0.5 .50 .256 .390 .302 .224 .124 .049 .011 .184 .207 .297 .376 .291 .204 .104 .047 .007 .361 .766 .286 .399 .299 .192 .097 .060 .017 .271 .548
0.5 .85 .252 .387 .277 .186 .093 .050 .011 .860 .982 .225 .368 .282 .186 .093 .045 .011 .829 .991 .247 .430 .336 .229 .135 .074 .015 .851 .987
2.0 .00 .998 1.00 1.00 1.00 1.00 1.00 1.00 1.00 .961 .999 1.00 1.00 1.00 .999 .998 .997 .999 .997 .999 1.00 1.00 1.00 1.00 1.00 1.00 1.00 .989
2.0 .50 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 .993 .999 1.00 1.00 1.00 1.00 1.00 .991 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00
2.0 .85 1.00 1.00 1.00 .999 .997 .991 .971 1.00 1.00 1.00 1.00 1.00 1.00 .998 .993 .964 1.00 1.00 1.00 1.00 1.00 1.00 .996 .995 .968 1.00 1.00

C=9 N=16 CV=3.5
MU MIX MxL C40L C30L C20L C10L C05L C01L LfL LoL MxG C40G C30G C20G C10G C05G C01G LfG LoG MxW C40W C30W C20W C10W C05W C01W LfW LoW

0.5 .00 .271 .365 .283 .202 .114 .071 .009 .130 .070 .392 .368 .276 .180 .085 .041 .010 .387 .867 .348 .374 .294 .201 .103 .056 .014 .166 .291
0.5 .50 .319 .353 .278 .190 .098 .058 .009 .162 .271 .382 .366 .282 .199 .097 .050 .013 .441 .918 .397 .419 .319 .220 .113 .052 .011 .295 .678
0.5 .90 .396 .432 .338 .224 .118 .058 .015 .846 1.00 .351 .387 .289 .198 .106 .044 .010 .822 1.00 .351 .411 .325 .223 .113 .061 .006 .843 1.00
2.0 .00 .995 1.00 1.00 1.00 1.00 1.00 1.00 1.00 .961 .999 1.00 1.00 1.00 1.00 .998 .976 1.00 1.00 .999 1.00 1.00 1.00 1.00 1.00 .999 1.00 .991
2.0 .50 .999 1.00 1.00 1.00 1.00 1.00 .999 1.00 .991 .998 1.00 1.00 1.00 .999 .993 .968 1.00 1.00 1.00 1.00 1.00 1.00 .999 .999 .994 .999 1.00
2.0 .90 1.00 .997 .996 .993 .985 .970 .902 .995 1.00 1.00 .999 .997 .997 .991 .975 .887 .999 1.00 1.00 .998 .996 .993 .980 .970 .881 .996 1.00

C=9 N=16 CV=4.0
MU MIX MxL C40L C30L C20L C10L C05L C01L LfL LoL MxG C40G C30G C20G C10G C05G C01G LfG LoG MxW C40W C30W C20W C10W C05W C01W LfW LoW

0.5 .00 .297 .353 .276 .202 .111 .052 .014 .125 .072 .502 .379 .282 .176 .088 .049 .010 .438 .949 .414 .358 .280 .183 .090 .039 .005 .165 .394
0.5 .50 .379 .393 .305 .209 .102 .053 .004 .181 .337 .513 .413 .325 .215 .116 .066 .015 .513 .967 .441 .377 .288 .207 .095 .046 .010 .293 .779
0.5 .90 .481 .402 .294 .198 .100 .049 .011 .793 1.00 .493 .387 .298 .201 .091 .047 .011 .738 .999 .493 .389 .315 .196 .102 .053 .010 .773 1.00
2.0 .00 .998 1.00 1.00 1.00 1.00 1.00 .999 1.00 .950 .996 .998 .998 .995 .991 .981 .932 .997 1.00 .998 1.00 1.00 1.00 1.00 1.00 .996 1.00 .994
2.0 .50 .997 1.00 1.00 1.00 1.00 1.00 .998 1.00 .990 .999 .998 .998 .995 .991 .982 .923 1.00 1.00 .997 1.00 1.00 1.00 .999 .997 .979 1.00 .999
2.0 .90 1.00 1.00 .997 .991 .979 .952 .872 .998 1.00 .999 .998 .995 .992 .970 .934 .817 .994 1.00 1.00 .998 .995 .986 .973 .939 .820 .994 1.00
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APPENDIX J

Piazza Road Simulation Results

Section 4.3.6 contains background information on the Piazza Road site and its seven exposure areas
(EAs), as well as a complete description of the simulation setup and parameters.  The following
notation is used in the tables of this appendix.

EA = exposure area number (from 1 to 7)

MEAN = the true mean for the EA (an average of 96 measurements)

CV = the true value of the coefficient of variation for the EA

DES = indicator of whether compositing within strata (DES = W) or compositing
across strata (DES = X) was used

C = the number of specimens per composite

N = the number of composite samples chemically analyzed.

The remaining four variables give the estimated error rates at 0.5 SSL and 2 SSL for the Max test
(labelled as MAX 0.5SSL and MAX 2.0SSL) and the Chen test at the nominal .10 level (labelled as
CHEN 0.5SSL and CHEN 2.0SSL).
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Appendix J.  Estimated decision error rates for Chen test at the 0.1 level, and Max test, for
compositing within sector (DES=W) or across sector (DES=X), based on simulations from Piazza
Road Data.

EA = EA # (1 to 7).  MEAN and CV denote EA true mean and CV.
M = # of samples per composite.  N = # of composite samples.

--------------------------   EA=1 MEAN=2.1 CV=1.0  -------------------------- 

DES M N
MAX

0.5SSL
MAX

2.0SSL
CHEN

0.5SSL
CHEN

2.0SSL

W 4 4 .01 .03 .02 .00

X 4 4 .00 .12 .12 .00

W 4 6 .01 .01 .04 .00

X 4 6 .00 .04 .11 .00

W 4 8 .02 .00 .01 .00

X 4 8 .00 .01 .15 .00

W 6 4 .00 .01 .01 .00

X 6 4 .00 .11 .13 .00

W 6 6 .00 .01 .04 .00

X 6 6 .00 .04 .12 .00

W 6 8 .01 .00 .01 .00

X 6 8 .00 .01 .12 .00

W 8 4 .00 .02 .00 .00

X 8 4 .00 .09 .12 .00

W 8 6 .00 .01 .02 .00

X 8 6 .00 .04 .13 .00

W 8 8 .00 .00 .01 .00

X 8 8 .00 .02 .10 .00

--------------------------  EA=2 MEAN=2.4 CV=1.6  -------------------------- 

DES M N
MAX

0.5SSL
MAX

2.0SSL
CHEN

0.5SSL
CHEN

2.0SSL

W 4 4 .07 .13 .08 .05

X 4 4 .04 .13 .11 .05

W 4 6 .09 .04 .05 .02

X 4 6 .05 .05 .11 .01

W 4 8 .11 .02 .05 .00

X 4 8 .07 .01 .11 .00

W 6 4 .04 .13 .09 .02

X 6 4 .01 .14 .09 .02

W 6 6 .05 .03 .04 .00

X 6 6 .01 .04 .09 .00

W 6 8 .06 .01 .04 .00

X 6 8 .01 .01 .13 .00

W 8 4 .03 .08 .09 .00

X 8 4 .00 .12 .10 .01

W 8 6 .04 .02 .04 .00

X 8 6 .00 .04 .10 .00

W 8 8 .04 .00 .04 .00

X 8 8 .00 .02 .12 .00
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Appendix J.  Estimated decision error rates for Chen test at the 0.1 level, and Max test, for
compositing within sector (DES=W) or across sector (DES=X), based on simulations from Piazza
Road Data.

EA = EA # (1 to 7).  MEAN and CV denote EA true mean and CV.
M = # of samples per composite.  N = # of composite samples.

-----------------------------EA=3 MEAN=5.1 CV=1.1-----------------------------

DES M N
MAX

0.5SSL
MAX

2.0SSL
CHEN

0.5SSL
CHEN

2.0SSL

W 4 4 .01 .03 .03 .01

X 4 4 .00 .11 .14 .00

W 4 6 .02 .00 .00 .00

X 4 6 .00 .03 .11 .00

W 4 8 .06 .00 .00 .00

X 4 8 .00 .01 .10 .00

W 6 4 .00 .02 .01 .00

X 6 4 .00 .09 .12 .00

W 6 6 .01 .00 .00 .00

X 6 6 .00 .03 .11 .00

W 6 8 .02 .00 .00 .00

X 6 8 .00 .01 .11 .00

W 8 4 .00 .02 .01 .00

X 8 4 .00 .10 .14 .00

W 8 6 .01 .00 .00 .00

X 8 6 .00 .03 .12 .00

W 8 8 .03 .00 .00 .00

X 8 8 .00 .01 .12 .00

-----------------------------EA=4 MEAN=3.8 CV=1.2-----------------------------

DES M N
MAX

0.5SSL
MAX

2.0SSL
CHEN

0.5SSL
CHEN

2.0SSL

W 4 4 .01 .11 .07 .00

X 4 4 .00 .11 .10 .00

W 4 6 .02 .04 .06 .00

X 4 6 .00 .04 .11 .00

W 4 8 .02 .01 .05 .00

X 4 8 .00 .01 .09 .00

W 6 4 .01 .10 .05 .00

X 6 4 .00 .10 .12 .00

W 6 6 .00 .02 .04 .00

X 6 6 .00 .03 .09 .00

W 6 8 .01 .01 .04 .00

X 6 8 .00 .02 .10 .00

W 8 4 .00 .09 .04 .00

X 8 4 .00 .12 .12 .00

W 8 6 .00 .03 .06 .00

X 8 6 .00 .03 .11 .00

W 8 8 .00 .01 .03 .00

X 8 8 .00 .01 .11 .00
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Appendix J.  Estimated decision error rates for Chen test at the 0.1 level, and Max test, for
compositing within sector (DES=W) or across sector (DES=X), based on simulations from Piazza
Road Data.

EA = EA # (1 to 7).  MEAN and CV denote EA true mean and CV.
M = # of samples per composite.  N = # of composite samples.

-----------------------------EA=5 MEAN=9.3 CV=2.0-----------------------------

DES M N
MAX

0.5SSL
MAX

2.0SSL
CHEN

0.5SSL
CHEN

2.0SSL

W 4 4 .22 .13 .01 .12

X 4 4 .03 .17 .07 .04

W 4 6 .48 .03 .00 .02

X 4 6 .03 .06 .08 .00

W 4 8 .71 .00 .00 .00

X 4 8 .05 .03 .10 .00

W 6 4 .18 .06 .00 .05

X 6 4 .00 .10 .10 .01

W 6 6 .47 .01 .00 .00

X 6 6 .00 .02 .10 .00

W 6 8 .76 .00 .00 .00

X 6 8 .00 .01 .11 .00

W 8 4 .19 .05 .00 .03

X 8 4 .00 .08 .12 .00

W 8 6 .45 .01 .00 .00

X 8 6 .00 .03 .14 .00

W 8 8 .76 .00 .00 .00

X 8 8 .00 .01 .10 .00

----------------------------EA=6 MEAN=15.8 CV=2.2-----------------------------

DES M N
MAX

0.5SSL
MAX

2.0SSL
CHEN

0.5SSL
CHEN

2.0SSL

W 4 4 .18 .16 .03 .21

X 4 4 .07 .20 .10 .19

W 4 6 .22 .06 .03 .07

X 4 6 .10 .08 .09 .07

W 4 8 .34 .03 .02 .03

X 4 8 .13 .03 .09 .03

W 6 4 .13 .11 .02 .11

X 6 4 .02 .16 .09 .09

W 6 6 .15 .04 .02 .03

X 6 6 .05 .06 .08 .02

W 6 8 .33 .01 .02 .01

X 6 8 .07 .03 .09 .01

W 8 4 .08 .09 .00 .07

X 8 4 .01 .14 .09 .03

W 8 6 .11 .03 .01 .01

X 8 6 .01 .04 .09 .01

W 8 8 .31 .01 .01 .00

X 8 8 .01 .02 .10 .00
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Appendix J.  Estimated decision error rates for Chen test at the 0.1 level, and Max test, for
compositing within sector (DES=W) or across sector (DES=X), based on simulations from Piazza
Road Data.

EA = EA # (1 to 7).  MEAN and CV denote EA true mean and CV.
M = # of samples per composite.  N = # of composite samples.

-----------------------------EA=7 MEAN=2.8 CV=1.4-----------------------------

DES M N
MAX

0.5SSL
MAX

2.0SSL
CHEN

0.5SSL
CHEN

2.0SSL

W 4 4 .03 .11 .02 .00

X 4 4 .00 .13 .09 .00

W 4 6 .09 .03 .02 .00

X 4 6 .01 .06 .07 .00

W 4 8 .16 .01 .02 .00

X 4 8 .01 .02 .09 .00

W 6 4 .02 .08 .01 .00

X 6 4 .00 .10 .12 .00

W 6 6 .06 .02 .01 .00

X 6 6 .00 .03 .09 .00

W 6 8 .10 .00 .01 .00

X 6 8 .00 .02 .09 .00

W 8 4 .01 .06 .01 .00

X 8 4 .00 .10 .12 .00

W 8 6 .04 .01 .00 .00

X 8 6 .00 .03 .10 .00

W 8 8 .06 .00 .00 .00

X 8 8 .00 .01 .11 .00
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APPENDIX K

Soil Organic Carbon (Koc) / Water (Kow) Partition
Coefficients



Table K-1. Values Used for Koc / Kow Correlation

Calculated Measured 

Chemical log Kow log Koc Koc log Koc Koc (geomean)

Benzene 2.13 1.77 59 1.79 61.7
Bromoform 2.35 1.94 87 2.10 126
Carbon tetrachloride 2.73 2.24 174 2.18 152
Chlorobenzene 2.86 2.34 219 2.35 224
Chloroform 1.92 1.60 40 1.72 52.5
Dichlorobenzene, 1,2- (o) 3.43 2.79 617 2.58 379
Dichlorobenzene, 1,4- (p) 3.42 2.79 617 2.79 616
Dichloroethane, 1,1- 1.79 1.50 32 1.73 53.4
Dichloroethane, 1,2- 1.47 1.24 17 1.58 38.0
Dichloroethylene, 1,1- 2.13 1.77 59 1.81 65
Dichloroethylene, trans -1,2- 2.07 1.72 52 1.58 38
Dichloropropane, 1,2- 1.97 1.64 44 1.67 47.0
Dieldrin 5.37 4.33 21,380 4.41 25,546
Endosulfan 4.10 3.33 2,138 3.31 2,040
Endrin 5.06 4.09 12,303 4.03 10,811
Ethylbenzene 3.14 2.56 363 2.31 204
Hexachlorobenzene 5.89 4.74 54,954 4.90 80,000
Methyl bromide 1.19 1.02 10 0.95 9.0
Methyl chloride 0.91 0.80 6 0.78 6.0
Methylene chloride 1.25 1.07 12 1.00 10

Pentachlorobenzene 5.26 4.24 17,378 4.51 32,148
Tetrachloroethane, 1,1,2,2- 2.39 1.97 93 1.90 79.0
Tetrachloroethylene 2.67 2.19 155 2.42 265

Toluene 2.75 2.26 182 2.15 140
Trichlorobenzene, 1,2,4- 4.01 3.25 1,778 3.22 1,659
Trichloroethane, 1,1,1- 2.48 2.04 110 2.13 135
Trichloroethane, 1,1,2- 2.05 1.70 50 1.88 75.0
Trichloroethylene 2.71 2.22 166 1.97 94.3
Xylene, o- 3.13 2.56 363 2.38 241
Xylene, m- 3.20 2.61 407 2.29 196
Xylene, p- 3.17 2.59 389 2.49 311

Regression Statistics

Multiple R 0.9870
R Square 0.9742
Adjusted R Square 0.9733
Standard Error 0.1640

Observations 31

ANOVA

df SS MS F Significance F
Regression 1 29.4358 29.4358 1,094 1.4032E-24
Residual 29 0.7804 0.0269

Total 30 30.2161

Coefficients Std. Error t Stat P-value Lower 95% Upper 95%
Intercept 0.0784 0.0748 1.0481 0.3033 -0.0746 0.2314

X Variable 1 0.7919 0.0239 33.0742 0.0000 0.7430 0.8409
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Figure K-1. Correlation Plot: log Kow and log Koc
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Table K-2. Collected Koc Values (Hydrophobic Organics)

Chemical CAS No. Koc (L/kg) Log Koc Source Comments

Acenaphthene 83-32-9

3,890 3.59 Szabo (1990a) RP-HPLC on PIHAC (humic acids)

6,166 3.79 Szabo (1990a) RP-HPLC on CIHAC (humic acids)

Average 5,028 3.70

Geometric Mean 4,898 3.69

Acetone 67-64-1

Aldrin 309-00-2

48,394 4.68 Lord et al. (1980) "Geescroft/Rothamsted Farm" soil; 2.6% OM; pH=5.1; suspect

48,978 4.69 Briggs (1981) Batcombe silt loam (Gr. Br.); 2.05% OC; pH=6.1

Average 48,686 4.69

Geometric Mean 48,685 4.69

Anthracene 120-12-7

14,500 4.16 McCarthy & Jimenez (1985) humic acids

15,849 4.20 Karichkoff (1981) soil/sediments average; shake-flask UV

19,562 4.29 Landrum et al. (1984) surface water (geomean 5 values)

23,988 4.38 Hodson & Williams (1988) cyanopropyl column; HPLC

26,000 4.41 Karickhoff et al. (1979) avg. coarse silt fraction, Doe Run & Hickory Hill sediments

26,303 4.42 Szabo et al. (1990a) RP-HPLC on PIHAC (humic acids)

27,840 4.44 Abdul & Gibson (1986) Flint aquifer sample; 87% sand; foc = 0.0187

31,329 4.50 Landrum et al. (1984) humic acid (geomean 8 values)

33,884 4.53 Szabo et al. (1990a) RP-HPLC on CIHAC (humic acids)

Average 24,362 4.39

Geometric Mean 23,493 4.37

Benz(α)anthracene 56-55-3

150,000 5.18 McCarthy & Jimenez (1985) humic acid

199,526 5.30 Landrum et al. (1984) humic acid

650,000 5.81 Karickhoff et al. (1979) avg. coarse silt fraction, Doe Run & Hickory Hill seds.

840,000 5.92 Smith et al. (1978) as cited in Di Toro et al. (1985) 40% OC

Average 459,882 5.66

Geometric Mean 357,537 5.55

Benzene 71-43-2

31 1.50 Chiou et al. (1983) Woodburn silt loam; fom = 0.019; 21% clay

38.2 1.58 Seip et al. (1986) forest soil with 0.2% OC; column study

43.5 1.64 Seip et al. (1986) agricultural soil with 2.2% OC; column study

49 1.69 Abdul et al. (1987) batch equilibrium experiments; aquifer material; foc = 0.0105

53.5 1.73 Seip et al. (1986) forest soil with 3.7% OC; column study

60 1.78 Karickhoff (1981) soils/sediments average; shake flask UV
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Table K-2. Collected Koc Values (Hydrophobic Organics)

Chemical CAS No. Koc (L/kg) Log Koc Source Comments

Benzene 71-43-2

(continued) 63 1.80 Piwoni & Banerjee (1989) 0.19 percent organic carbon

66 1.82 Szabo et al. (1990a) RP-HPLC on PIHAC (humic acids)

74 1.87 Szabo et al. (1990a) RP-HPLC on CIHAC (humic acids)

83 1.92 Karickhoff et al. (1979) avg. coarse silt fraction, Doe Run & Hickory Hill seds.

92 1.97 Rogers et al. (1980) Hastings silty clay loam with 2.6% OC

98 1.99 Pavlou (1987) as cited in Mackay et al. (1992) 

100 2.00 Rogers et al. (1980) Overton silty clay loam with 1.8% OC

Average 66 1.82

Geometric Mean 62 1.79

Benzo(a )pyrene 50-32-8

478,947 5.68 Smith et al. (1978) as cited in Di Toro (1985) 3.8% OC

891,251 5.95 Landrum et al. (1984) humic acids

2,130,000 6.33 McCarthy & Jimenez (1985) humic acids (average 8 values)

Average 1,166,733 6.07

Geometric Mean 968,774 5.99

Benzo(b )fluoranthene 205-99-2

Benzo(k )fluoranthene 207-08-9

Bis(2-chlorethyl)ether 111-44-4

75.9 1.88 Wilson et al. (1981) Lincoln sand; 0.087% OC

Average 76 1.88

Geometric Mean 76 1.88

Bis(2-ethylhexyl)phthalate 117-81-7

(Bis(2-ethylhexyl)ester) 87,420 4.94 Russell & McDuffie (1986) Broome Co., NY, composite soil; 1.59% OC; column study

141,254 5.15 Carter & Suffet (1983) measured change in sorption in presence of humic acids

Average 114,337 5.06

Geometric Mean 111,123 5.05

Bromodichloromethane 75-27-4

Bromoform 75-25-2

(Tribromomethane) 126 2.10 Hutzler et al. (1986) column, Keweenaw 7 soil; 0.85% OC

Average 126 2.10

Geometric Mean 126 2.10

K-4



Table K-2. Collected Koc Values (Hydrophobic Organics)

Chemical CAS No. Koc (L/kg) Log Koc Source Comments

Butyl benzyl phthalate 85-68-7

16,981 4.23 Russell & McDuffie (1986) Broome County, NY, composite soil with 1.59% OC; column 

11,128 4.05 Gledhill (1980) 3 soils; 1.2-3.4% OC - geomean value calculated from range

Average 14,055 4.15

Geometric Mean 13,746 4.14

Carbazole 86-74-8

Carbon disulfide 75-15-0

Carbon tetrachloride 56-23-5

123 2.09 Koch (1983) sorption coefficient (assume Kom) from unpublished source

127 2.10 Rutherford et al. (1992) extracted peat; 64% OC

224 2.35 Abdul et al. (1987) from MS thesis

Average 158 2.20

Geometric Mean 152 2.18

Chlordane 57-74-9

44,711 4.65 Johnson-Logan et al. (1992) geologic material, N. Hollywood dump (avg. 14 values)

58,884 4.77 Chin & Weber (1989) humic acid polymers

Average 51,798 4.71

Geometric Mean 51,310 4.71

Chlorobenzene 108-90-7

83 1.92 Chiou et al. (1983) Woodburn silt loam; fom = 0.019; 21% clay

117 2.07 Wilson et al. (1981) Lincoln sand; 0.087% OC

164 2.22 Schwarzenbach & Westall (1981) KS1 collected from field site location; foc = 0.0073

200 2.30 Schwarzenbach & Giger (1982) as cited in Gerstl (1990) system specific information not given

219 2.34 Schwarzenbach & Giger (1982) as cited in Gerstl (1990) system specific information not given

260 2.41 Schwarzenbach & Westall (1981) average of six measurements;foc = 0.0015

389 2.59 Roberts et al. (1980) calculated from field data assuming foc = 0.0099

407 2.61 Schwarzenbach & Giger (1982) as cited in Gerstl (1990) system specific information not given

500 2.70 Schwarzenbach & Westall (1981) field sample; 0.08% OC

Average 260 2.41

Geometric Mean 224 2.35

Chlorodibromomethane 124-48-1

Chloroform 67-66-3

28 1.44 Grathwohl (1990) 20 C; soil, sand & loess

40 1.60 Hutzler et al. (1983) average of two soils

76 1.88 Wilson et al. (1981) Lincoln sand; 0.087% OC

59 1.77 Loch et al. (1986) top 20 cm, Eerd soil; 4.06% OC (from unpublished work)
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Table K-2. Collected Koc Values (Hydrophobic Organics)

Chemical CAS No. Koc (L/kg) Log Koc Source Comments

Chloroform 67-66-3

(continued) 81 1.91 Loch et al. (1986) top 20 cm, peat soil ; 11.6% OC (from unpublished work)

Average 57 1.75

Geometric Mean 53 1.72

Chrysene 218-01-9

DDD 72-54-8

45,800 4.66 Gustafson (1989) average value from collected measured values

Average 45,800 4.66

Geometric Mean 45,800 4.66

DDE 72-55-9

86,405 4.94 Koch (1983) sorption coefficient (assume Kom) from unpublished source

Average 86,405 4.94

Geometric Mean 86,405 4.94

DDT 50-29-3

285,467 5.46 Gerstl & Mingelgrin (1984) Malkiya soil; 5.82% OM

496,476 5.70 Gerstl & Mingelgrin (1984) Neve Yaar soil; 2.82% OM

589,537 5.77 Gerstl & Mingelgrin (1984) Kinneret G sediment; 4.39% OM

747,887 5.87 Gerstl & Mingelgrin (1984) Kinneret A sediment; 7.85% OM

892,067 5.95 Gerstl & Mingelgrin (1984) Gilat soil; 1.25% OM

1,741,516 6.24 Gerstl & Mingelgrin (1984) Mivtahim soil; 0.45% OM

Average 792,158 5.90

Geometric Mean 677,934 5.83

Dibenz(a,h )anthracene 53-70-3

565,014 5.75 Means et al. (1980); Hasset et al. (1980) IL soil; 1.30% OC (EPA-20)

805,292 5.91 Means et al. (1980); Hasset et al. (1980) ND sediment; 2.28% OC (EPA-5)

808,991 5.91 Means et al. (1980); Hasset et al. (1980) IL sediment; 2.38% OC (EPA-23)

1,172,847 6.07 Means et al. (1980); Hasset et al. (1980) IA sediment; 0.15% OC (EPA-8)

1,690,971 6.23 Means et al. (1980); Hasset et al. (1980) GA sediment; 1.21% OC (EPA-B2)

1,687,404 6.23 Means et al. (1980); Hasset et al. (1980) MO sediment; 2.07% OC (EPA-4)

2,277,875 6.36 Means et al. (1980); Hasset et al. (1980) IA loess; 0.11% OC (EPA-9)

2,383,765 6.38 Means et al. (1980); Hasset et al. (1980) IL sediment; 1.67% OC (EPA-22)

2,622,453 6.42 Means et al. (1980); Hasset et al. (1980) SD sediment; 0.72% OC (EPA-6)

2,663,317 6.43 Means et al. (1980); Hasset et al. (1980) IN sediment; 0.95% OC (EPA-15)

2,691,870 6.43 Means et al. (1980); Hasset et al. (1980) IL sediment; 1.48% OC (EPA-26)

2,962,603 6.47 Means et al. (1980); Hasset et al. (1980) IL sediment; 1.88% OC (EPA-21)

3,020,262 6.48 Means et al. (1980); Hasset et al. (1980) WV soil; 0.48% OC (EPA-14)
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Table K-2. Collected Koc Values (Hydrophobic Organics)

Chemical CAS No. Koc (L/kg) Log Koc Source Comments

Dibenz(a,h )anthracene 53-70-3

(continued) 3,059,425 6.49 Means et al. (1980); Hasset et al. (1980) KY sediment; 0.66% OC (EPA-18)

Average 2,029,435 6.31

Geometric Mean 1,789,101 6.25

1,2-Dichlorobenzene (o ) 95-50-1

267 2.43 Lee et al. (1989) untreated Marlette soil, B+ horizon; 0.3% OC

280 2.45 Lee et al. (1989) untreated Marlette soil, A horizon; 2.59% OC

310 2.49 Chiou et al. (1979) Willamette silt loam; 0.928% OC; 3.5 degrees Celsius

321 2.51 Chiou et al. (1983) Woodburn silt loam; 1.9% OM; 9% sand; 68% silt; 21% clay

386 2.59 Stauffer & MacIntyre (1986) Appalachee sorbent; 1.4% OC; pH = 6.3

438 2.64 Stauffer & MacIntyre (1986) Appalachee sorbent; 1.4% OC; pH = 4.1

485 2.69 Friesel et al. (1984) peaty soil; 29% OM

497 2.70 Piwoni & Banerjee (1989) sediment, 0.19% OC; avg. 2 values

529 2.72 Friesel et al. (1984) foc reported as a range; avg. of several exper.

Average 390 2.59

Geometric Mean 379 2.58

1,4-Dichlorobenzene (p ) 106-46-7

273 2.44 Chiou et al. (1983) Woodburn silt loam; fom = 0.019; 21% clay

280 2.45 Southworth & Keller (1986) Dormont soil with 1.2% OC; 60% clay

300 2.48 Hutzler et al. (1983) column; Grayling soil; 1.52% OC; B21 horizon

398 2.60 Wilson et al. (1981) Lincoln sand; 0.087% OC

429 2.63 Friesel et al. (1984) reported as Kom; foc given as a range

603 2.78 Schwarzenbach & Westall (1981) KS1 field sample; 0.73% OC

665 2.82 Southworth & Keller (1986) Apison soil with 0.11% OC; 86% clay

700 2.85 Hutzler et al. (1983) batch; average of five soils

724 2.86 Schwarzenbach & Giger (1982) as cited in Gerstl (1990) system specific information not provided

733 2.87 Schwarzenbach & Westall (1981) average of six measurements; aquifer material; foc = 0.0015

832 2.92 Chin & Weber (1989) humic acid polymers

850 2.93 Southworth & Keller (1986) Fullerton soil with 0.06% OC

911 2.96 Loch et al. (1986) top 20 cm of Eerd soil; 0.06% OC; column

1,024 3.01 Wu & Gschwend (1986) Charles River sediment; 8.5% OC

1,259 3.10 Schwarzenbach & Giger (1982) as cited in Gerstl (1990) system specific information not provided

1,375 3.14 Schwarzenbach & Westall (1981) field sample; 0.08% OC

Average 687 2.84

Geometric Mean 616 2.79

3,3-Dichlorobenzidine 91-94-1
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Table K-2. Collected Koc Values (Hydrophobic Organics)

Chemical CAS No. Koc (L/kg) Log Koc Source Comments

1,1-Dichloroethane 75-34-3

46 1.66 Jury et al. (1990) soil; selected

62 1.79 Roy et al. (1987) computed from an isotherm; 4.04% OC

Average 54 1.73

Geometric Mean 53 1.73

1,2-Dichloroethane 107-06-2

22 1.34 Jury et al. (1990) soil; selected

33 1.52 Chiou et al. (1979) Willamette silt loam; 0.928% OC; 20 degrees Celsius

76 1.88 Wilson et al. (1981) Lincoln sand; 0.087% OC

Average 44 1.64

Geometric Mean 38 1.58

1,1-Dichloroethylene 75-35-4

65 1.81 Schwille (1988)  (secondary)

Average 65 1.81

Geometric Mean 65 1.81

cis -1,2-Dichloroethylene 156-59-2

trans -1,2-Dichloroethylene 156-60-5

38 1.58 Brusseau & Rao (1991) Tampa sandy aquifer material; 0.13% OC; < 2mm

Average 38 1.58

Geometric Mean 38 1.58

1,2-Dichloropropane 78-87-5

47 1.67 Chiou et al. (1979) Willamette silt loam; 0.928% OC; 20 degrees Celsius

Average 47 1.67

Geometric Mean 47 1.67

1,3-Dichloropropene 542-75-6

24 1.38 Leistra (1970) cis- , avg. 3 soils; computed from vapor phase sorption

26 1.41 Leistra (1970) trans- , avg. 3 soils; computed from vapor phase sorption

32 1.51 Wauchope et al. (1992) trans-, personal comm. (unpublished source, Dow Chemical)

Average 27 1.44

Geometric Mean 27 1.43

Dieldrin 60-57-1

23,308 4.37 Sharom et al. (1980) Beverly sandy loam; 2.5% OM

26,106 4.42 Sharom et al. (1980) Plainfield sand; 0.7% OM

27,399 4.44 Sharom et al. (1980) Big Creek sediment; 2.8% OM

Average 25,604 4.41

Geometric Mean 25,546 4.41
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Table K-2. Collected Koc Values (Hydrophobic Organics)

Chemical CAS No. Koc (L/kg) Log Koc Source Comments

Diethyl phthalate 84-66-2

69 1.84 Russell & McDuffie (1986) Broome County, NY, composite soil with 1.59% OC; column

98 1.99 Russell & McDuffie (1986) Conklin, NY, sand; 0.26% OC; column; avg. 4 values

Average 84 1.92

Geometric Mean 82 1.92

Dimethyl phthalate 131-11-3

7.6 0.88 Seip et al. (1986) forest soil with 0.2% OC; column study

42.8 1.63 Seip et al. (1986) agricultural soil with 2.2% OC; column study

72.7 1.86 Seip et al. (1986) forest soil with 3.7% OC; column study

Average 41 1.61

Geometric Mean 29 1.46

Di-n -butyl phthalate 84-74-2

1,384 3.14 Russell & McDuffie (1986) Broome County, NY, composite soil with 1.59% OC; column

1,775 3.25 Russell & McDuffie (1986) Conklin, NY, sand; 0.26% OC; adsorp.; avg. 4 values; column

Average 1,580 3.20

Geometric Mean 1,567 3.20

2,4-Dinitrotoluene 121-14-2

2,6-Dinitrotoluene 606-20-2

Di-n -octyl phthalate 117-84-0

Endosulfan 115-29-7

2,040 3.31 Gustafson (1989) average value from collected measured values

Average 2,040 3.31

Geometric Mean 2,040 3.31

Endrin 72-20-8

7,724 3.89 Sharom et al. (1980) Beverly sandy loam; 2.5% OM

7,793 3.89 Sharom et al. (1980) organic soil; 75.3% OM

14,285 4.15 Sharom et al. (1980) Plainfield sand; 0.7% OM

15,885 4.20 Sharom et al. (1980) Big Creek sediment; 2.8% OM

Average 11,422 4.06

Geometric Mean 10,811 4.03

Ethylbenzene 100-41-4

165 2.22 Chiou et al. (1983) Woodburn silt loam; fom = 0.019; 21% clay

184 2.27 Lee et al. (1989) untreated St. Clair soil; 0.44% OC; 44% clay; B+ horizon

191 2.28 Lee et al. (1989) untreated Oshtemo soil; 0.11% OC; 6.3% clay; B+ horizon

240 2.38 Hodson & Williams (1988) HPLC; cyanopropyl column
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Table K-2. Collected Koc Values (Hydrophobic Organics)

Chemical CAS No. Koc (L/kg) Log Koc Source Comments

Ethylbenzene 100-41-4

(continued) 255 2.41 Vowles & Mantoura (1987) Tamar estuary sediment; 4.02% OC; 0.2% synth. sea salt

Average 207 2.32

Geometric Mean 204 2.31

Fluoranthene 206-44-0

41,687 4.62 Szabo et al. (1990a) RP & HPLC on PIHAC (humic acids)

51,658 4.71 Abdul & Gibson (1986) Flint aquifer sample; 87% sand; foc = 0.0187

54,954 4.74 Szabo et al. (1990a) RP & HPLC on CIHAC (humic acids)

Average 49,433 4.69

Geometric Mean 49,096 4.69

Fluorene 86-73-7

3,989 3.60 Abdul et al. (1986) Borden aquifer material (avg. 2 values, foc = 0.0091,0.0121)

4,615 3.66 Abdul et al. (1986) Flint aquifer material (avg. 8 values)

5,576 3.75 Abdul et al. (1986) Warren aquifer material (avg. 8 values)

8,913 3.95 Carter & Suffet (1983) humic materials (DOC)

14,125 4.15 Szabo et al. (1990a) RP-HPLC on CIHAC (humic acids)

16,218 4.21 Szabo et al. (1990a) RP-HPLC on PIHAC (humic acids)

Average 8,906 3.95

Geometric Mean 7,707 3.89

Heptachlor 76-44-8

6,810 3.83 Jury et al. (1990) selected

13,330 4.12 Gustafson (1989) average value from collected measured values

Average 10,070 4.00

Geometric Mean 9,528 3.98

Heptachlor epoxide 1024-57-3

Hexachlorobenzene 118-74-1

80,000 4.90 Karickhoff & Morris (1985a) GA sediments; 0.5-1.5% OC

Average 80,000 4.90

Geometric Mean 80,000 4.90

Hexachloro-1,3-butadiene 87-68-3

α-Hexachlorocyclohexane 319-84-6

(alpha-BHC) 1,022 3.01 Wahid & Sethunathan (1979) single measurement; lateritic soil; 1.62% OM

1,253 3.10 Wahid & Sethunathan (1979) single measurement; lateritic soil; 1.27% OM

1,330 3.12 Wahid & Sethunathan (1979) single measurement; Kari soil; 24.6% OM

1,386 3.14 Wahid & Sethunathan (1979) single measurement; sandy soil; 12.6% OM

1,532 3.19 Wahid & Sethunathan (1979) single measurement; alluvial soil; 0.75% OM
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Table K-2. Collected Koc Values (Hydrophobic Organics)

Chemical CAS No. Koc (L/kg) Log Koc Source Comments

α-Hexachlorocyclohexane 319-84-6

(continued) 2,004 3.30 Wahid & Sethunathan (1979) single measurement; lateritic soil; 2.88% OM

2,024 3.31 Wahid & Sethunathan (1979) single measurement; lateritic soil; 1.00% OM

2,090 3.32 Wahid & Sethunathan (1979) single measurement; Pokkali soil; 5.52% OM

2,123 3.33 Wahid & Sethunathan (1979) single measurement; Kari soil; 8.21% OM

2,168 3.34 Wahid & Sethunathan (1979) single measurement; lateritic soil; 0.60% OM

2,200 3.34 Wahid & Sethunathan (1979) single measurement; lateritic soil; 0.92% OM

2,891 3.46 Wahid & Sethunathan (1979) single measurement; alluvial soil; 0.70% OM

Average 1,835 3.26

Geometric Mean 1,762 3.25

β-Hexachlorocyclohexane 319-85-7

(beta-BHC) 1,156 3.06 Wahid & Sethunathan (1979) single measurement; lateritic soil; 1.27% OM

1,470 3.17 Wahid & Sethunathan (1979) single measurement; lateritic soil; 1.62% OM

1,681 3.23 Wahid & Sethunathan (1979) single measurement; Kari soil; 24.6% OM

1,794 3.25 Mills & Biggar (1969b) Venado clay; 3.5%  OC; 50% montmorillonite; 20° C; 1/n=0.861

1,821 3.26 Wahid & Sethunathan (1979) single measurement; sandy soil; 12.6% OM

1,868 3.27 Wahid & Sethunathan (1979) single measurement; lateritic soil; 1.00% OM

1,958 3.29 Wahid & Sethunathan (1979) single measurement; alluvial soil; 0.75% OM

2,098 3.32 Wahid & Sethunathan (1979) single measurement; alluvial soil; 0.70% OM

2,415 3.38 Wahid & Sethunathan (1979) single measurement; Kari soil; 8.21% OM

2,548 3.41 Wahid & Sethunathan (1979) single measurement; lateritic soil; 0.60% OM

2,697 3.43 Wahid & Sethunathan (1979) single measurement; lateritic soil; 0.92% OM

3,143 3.50 Wahid & Sethunathan (1979) single measurement; lateritic soil; 2.88% OM

3,158 3.50 Wahid & Sethunathan (1979) single measurement; Pokkali soil; 5.52% OM

3,563 3.55 Mills & Biggar (1969b) Staten peaty muck, 12.8% OC; 20° C; 1/n = 0.950

Average 2,241 3.35

Geometric Mean 2,139 3.33

γ-Hexachlorocyclohexane 58-89-9

(Lindane) 731 2.86 Adams & Li (1971) Svea sil, A horizon ; foc = 0.031

735 2.87 McCall et al. (1980) average for three soils, 0.68-2.01% OC

757 2.88 Huggenberger et al. (1972) Gila silt loam; foc = 0.0038; coulmn study

760 2.88 Kishi et al. (1990) clay loam (allophane); soil pH = 4.89; foc = 0.104

760 2.88 Wahid & Sethunathan (1980) latertic soil; 2.88% OM; 1:1

764 2.88 Adams & Li (1971) Hegne sic, A horizon ; foc = 0.043

764 2.88 Adams & Li (1971) Hegne sic, B horizon ; foc = 0.006

769 2.89 Adams & Li (1971) Fargo sic, A horizon ; foc = 0.052

812 2.91 Adams & Li (1971) Hubbard ls, A horizon ; foc = 0.012

814 2.91 Adams & Li (1971) Ontonagon c, A horizon ; foc = 0.035

826 2.92 Adams & Li (1971) Milaca sl, A horizon ; foc = 0.017

852 2.93 Mills & Biggar (1969a) 1.1% OC; Ca Columbia silt loam
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Table K-2. Collected Koc Values (Hydrophobic Organics)

Chemical CAS No. Koc (L/kg) Log Koc Source Comments

γ-Hexachlorocyclohexane 58-89-9

(continued) 855 2.93 Adams & Li (1971) Kranzburg sicl, B horizon ; foc = 0.01

878 2.94 Adams & Li (1971) Svea sil, B horizon ; foc = 0.008

960 2.98 Kishi et al. (1990) sandy loam (allophane); soil pH = 5.41; foc = 0.0791

968 2.99 Kay & Elrick (1967) Muck (38% OC)

985 2.99 Adams & Li (1971) Fayette sil, A horizon ; foc = 0.023

986 2.99 Kay & Elrick (1967) Honeywood loam (2.1% OC)

1,005 3.00 Adams & Li (1971) Canisteo cl, B horizon ; foc = 0.006

1,010 3.00 Rippen et al. (1982) Alfisol; Udalf, Para brown earth; 0.76% OC; soil pH = 7.45

1,030 3.01 Kay & Elrick (1967) Fox loamy sand (1.7% OC)

1,079 3.03 Adams & Li (1971) Lester fsl, A horizon ; foc = 0.023

1,103 3.04 Huggenberger et al. (1972) Pachappa sandy loam; foc = 0.005

1,103 3.04 Sharom et al. (1980) Beverly sand loam; 2.5% OM 

1,109 3.04 Wahid & Sethunathan (1979) single measurement; sandy soil; 12.6% OC

1,125 3.05 Adams & Li (1971) Zimmerman s, A horizon ; foc = 0.007

1,130 3.05 Huggenberger et al. (1972) Kentwood sandy loam; foc = 0.0093

1,200 3.08 Kishi et al. (1990) light clay (montmorillonite - illite); pH = 5.26; foc = 0.0323

1,204 3.08 Wahid & Sethunathan (1979) single measurement; lateritic soil; 1.27% OM

1,227 3.09 Kay & Elrick (1967) Brookstone sandy loam (1.9% OC)

1,263 3.10 Adams & Li (1971) Brainerd fsl, A horizon ; foc = 0.026

1,274 3.11 Adams & Li (1971) Bearden sil, B horizon ; foc = 0.002

1,300 3.11 Kishi et al. (1990) light clay (montmorillonite); soil pH = 5.18; foc = 0.0151

1,300 3.11 McCall et al. (1983) Not stated if these are original data

1,318 3.12 Miller & Weber (1986) Ann Arbor soil; 1.14% OC

1,322 3.12 Moreale & van Bladel (1978) Lubbeek II soil; 0.53% OC; 10% clay

1,335 3.13 Moreale & van Bladel (1978) Lubbeek I soil; 0.07% OC; 2% clay

1,452 3.16 Mills & Biggar (1969a) 3.1% OC; Ca Venado clay

1,455 3.16 Adams & Li (1971) Brainerd sl, B horizon ; foc = 0.001

1,458 3.16 Miller & Weber (1986) Delta soil; 0.12% TOC

1,478 3.17 Sharom et al. (1980) Big Creek sediment; 2.8% OM

1,525 3.18 Wahid & Sethunathan (1978) Pokkali soil; 5.52% OM; 1:10; 5 min eq.

1,580 3.20 Wahid & Sethunathan (1980) Pokkali soil; 5.52% OM; 1:1

1,681 3.23 Wahid & Sethunathan (1979) single measurement; Kari soil; 24.6% OM

1,724 3.24 Wahid & Sethunathan (1979) single measurement; lateritic soil; 1.00% OM

1,830 3.26 Adams & Li (1971) Blue Earth sil, A horizon ; foc = 0.11

1,859 3.27 Caron et al. (1985) Powerville sediment (NJ); 2-4% OC

1,896 3.28 Wahid & Sethunathan (1979) single measurement; lateritic soil; 2.88% OM

1,935 3.29 Wahid & Sethunathan (1979) single measurement; alluvial soil; 0.70% OM

1,970 3.29 Sharom et al. (1980) Plainfield sand; 0.7% OM

1,976 3.30 Wahid & Sethunathan (1979) single measurement; lateritic soil; 1.62% OM

2,058 3.31 Sharom et al. (1980) organic soil; 75.3% OM

2,090 3.32 Wahid & Sethunathan (1979) single measurement; Pokkali soil; 5.52% OM

2,122 3.33 Wahid & Sethunathan (1979) single measurement; alluvial soil; 0.75% OM
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Table K-2. Collected Koc Values (Hydrophobic Organics)

Chemical CAS No. Koc (L/kg) Log Koc Source Comments

γ-Hexachlorocyclohexane 58-89-9

(continued) 2,123 3.33 Wahid & Sethunathan (1979) single measurement; Kari soil; 8.21% OM

2,260 3.35 Spencer & Cliath (1970) Gila silt loam; 0.35% OC; from vapor phase desorp.; 30° C

2,268 3.36 Adams & Li (1971) Blue Earth sil, B horizon ; foc = 0.083

2,290 3.36 Wahid & Sethunathan (1979) single measurement; lateritic soil; 0.92% OM

2,448 3.39 Wahid & Sethunathan (1979) single measurement; lateritic soil; 0.60% OM

2,584 3.41 Mills & Biggar (1969a) 11.9% OC; Staten peaty muck

2,646 3.42 Miller & Weber (1986) Michaywe soil; 0.13% TOC

2,710 3.43 Moreale & van Bladel (1978) Zolder soil; 0.19% OC; 1% clay

2,926 3.47 Wahid & Sethunathan (1978) alluvial soil; 0.75% OM; 1:20; 5 min equlibration

2,983 3.47 Chiou et al. (1979) Willamette silt loam; 1.6% OM; 26% clay

3,249 3.51 Adams & Li (1971) Ulen sl, B horizon ; foc = 0.003

Average 1,477 3.17

Geometric Mean 1,352 3.13

Hexachlorocyclopentadiene 77-47-4

Hexachloroethane 67-72-1

Indeno(1,2,3-cd )pyrene 193-39-5

Isophorone 78-59-1

(Isooctaphenone)

Methoxychlor 72-43-5

80,000 4.90 Karickhoff et al. (1979) avg. Doe Run and Hickory Hill coarse silt sed. fractions

Average 80,000 4.90

Geometric Mean 80,000 4.90

Methyl bromide 74-83-9

(Bromomethane) 9 0.95 Briggs (1981) presented as a value for several chemicals

Average 9 0.95

Geometric Mean 9 0.95

Methyl chloride 75-09-2

(chloromethane) 6 0.78 Jury et al. (1990) soil; selected

Average 6 0.78

Geometric Mean 6 0.78

Methylene chloride 75-09-2

(Dichloromethane) 10 1.00 Daniels et al. (1985) selected

Average 10 1.00

Geometric Mean 10 1.00
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Table K-2. Collected Koc Values (Hydrophobic Organics)

Chemical CAS No. Koc (L/kg) Log Koc Source Comments

Naphthalene 91-20-3

830 2.92 Kishi et al. (1990) light clay; 1.51% OC

843 2.93 Vowles & Mantoura (1987) Tamar estuary sediment; 4.02% OC; 0.2% synth. sea salt

871 2.94 Karickhoff (1981) soils/sediments average; shake flask UV

907 2.96 Stauffer & MacIntyre (1986) Appalachee soil; 1.4% OC; pH = 3.1

912 2.96 Hodson & Williams (1988) unpublished experimental results by same authors

960 2.98 Southworth & Keller (1986) Fullerton soil; 0.06% OC

1,000 3.00 Southworth & Keller (1986) Apison soil; 0.11% OC

1,000 3.00 Kan & Tomson (1990) DOM

1,096 3.04 McCarthy & Jiminez (1985) humic acid polymers

1,161 3.06 Lokke (1984) avg. 10 values

1,290 3.11 Rippen et al. (1982) Alfisol; 0.76% OC

1,300 3.11 Karickhoff et al. (1979) average of Doe Run & Hickory Hill sediments

1,333 3.12 Karickhoff (1982) Mississippi River sediment; foc = 0.015

1,400 3.15 Podoll et al. (1989) Menlo Park soil; 1.6% OC

1,413 3.15 Szabo et al. (1990a) RP-HPLC on CIHAC (humic acids)

1,440 3.16 Rippen et al. (1982) Entisol; 1.11% OC

1,445 3.16 Szabo et al. (1990a) RP-HPLC on PIHAC (humic acids)

1,610 3.21 Rippen et al. (1982) Speyer soil, 0.15-0.5 mm; 1.12% OC

1,861 3.27 Barrett et al. (1994) soil; 0.13% OC

1,950 3.29 Wood et al. (1990) Eustis sand; 0.74% OC; batch & column data

Average 1,231 3.09

Geometric Mean 1,191 3.08

Nitrobenzene 98-95-3

30.6 1.49 Seip et al. (1986) forest soil with 0.2% OC; column study

76 1.88 Wilson et al. (1981) Lincoln sand; 0.087% OC

86 1.93 Briggs (1981) average for four soils; 0.6-2.5% OC

88.8 1.95 Seip et al. (1986) agricultural soil with 2.2% OC; column study

103 2.01 Seip et al. (1986) forest soil with 3.7% OC; column study

142 2.15 Miller & Weber (1986) Delta soil with foc = 0.0012

190 2.28 Lokke (1984) Gribskov B horizon soil; 2.58%OC; avg. 2 values

191 2.28 Wilson et al. (1981) Lincoln sand; 0.087% OC

229 2.36 Hodson & Williams (1988) unpublished experimental results by same authors 

270 2.43 Lokke (1984) Gribskov C horizon soil; 1.82%OC; avg. 2 values

Average 141 2.15

Geometric Mean 119 2.08

Pentachlorobenzene 608-93-5

11,381 4.06 Wu & Gschwend (1986) Iowa soil; 2.1% OC

35,455 4.55 Wu & Gschwend (1986) North River sediments; approx. 4.4% OC

38,560 4.59 Barber et al. (1992) sand/gravel aquifer; avg, 2 measurements; 0.054, 0.062% OC

40,000 4.60 Karickhoff & Morris (1985a) GA sediments; 0.5-1.5% OC

K-14



Table K-2. Collected Koc Values (Hydrophobic Organics)

Chemical CAS No. Koc (L/kg) Log Koc Source Comments

Pentachlorobenzene 608-93-5

(continued) 55,176 4.74 Wu & Gschwend (1986) Charles River sediments; approx. 8.5% OC

Average 36,114 4.56

Geometric Mean 32,148 4.51

Pyrene 129-00-0

43,807 4.64 Means et al. (1980) IL sediment with 2.38% OC (EPA-23)

45,709 4.66 Abdul et al. (1987) aquifer material, 1.05% OC 

48,236 4.68 Means et al. (1980) IL sediment with 1.67% OC (EPA-22)

50,650 4.70 Means et al. (1980) ND sediment with 2.28% OC (EPA-5)

51,469 4.71 Means et al. (1980) ND sediment with 2.07% OC (EPA-4)

54,767 4.74 Woodburn et al. (1989) Webster soil; 2.23% OC; 14 C; 30:70 methanol:water

57,763 4.76 Means et al. (1980) WV soil with 0.48% OC (EPA-14)

58,884 4.77 Szabo et al. (1990a) RP-HPLC on PIHAC (humic acids)

59,515 4.77 Means et al. (1980) IL sediment with 1.88% OC (EPA-21)

59,646 4.78 Means et al. (1980) IL soil with 1.30% OC (EPA-20)

61,936 4.79 Abdul & Gibson (1986) Flint aquifer sample; 87% sand; foc = 0.0187

62,860 4.80 Means et al. (1980) GA sediment with 1.21% OC (EPA-B2)

63,400 4.80 Hassett et al. (1980) from regression of 14 sediments/soil samples

64,706 4.81 Means et al. (1980) IA loess with 0.11% OC (EPA-9)

66,069 4.82 Szabo et al. (1990a) RP-HPLC on CIHAC (humic acids)

67,189 4.83 Means et al. (1980) IL sediment with 1.48% OC (EPA-26)

67,467 4.83 Means et al. (1980) IA sediment with 0.15% OC (EPA-8)

67,608 4.83 Karickhoff (1981) soils/sediments average

76,316 4.88 Means et al. (1980) KY sediment with 0.66% OC (EPA-18)

82,421 4.92 Means et al. (1980) IN sediment with 0.95% OC (EPA-15)

84,000 4.92 Karickhoff et al. (1979) avg. Doe Run, Hickory Hill coarse silt sediment fractions

84,000 4.92 Karickhoff (1982) Mississippi R. sediment, 1.5% OC

85,256 4.93 Means et al. (1980) SD sediment with 0.72% OC (EPA-6)

87,833 4.94 Karickhoff & Morris (1985b) Mississippi R. sediment, 1.48% OC (desorption)

95,395 4.98 Karickhoff & Morris (1985b) Ohio R. sediment; 3.04% OC (desorption)

131,325 5.12 Gauthier et al. (1986) fluoresc. quench. tech.; 13 soil humic & fulvic acids (avg.)

133,590 5.13 Vowles & Mantoura (1987) Tamar estuary sediment; 4.02% OC; 0.2% synth. sea salt

Average 70,808 4.85

Geometric Mean 67,992 4.83

Stryene 100-42-5

912 2.96 Bedient et al. (1983) as cited in Meylan et al. (1992) experimental measurement

Average 912 2.96

Geometric Mean 912 2.96
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Table K-2. Collected Koc Values (Hydrophobic Organics)

Chemical CAS No. Koc (L/kg) Log Koc Source Comments

1,1,2,2-Tetrachloroethane 79-34-5

79 1.90 Chiou et al. (1979) Willamette silt loam; 0.928% OC; 20 degrees Celsius

Average 79 1.90

Geometric Mean 79 1.90

Tetrachloroethylene 127-18-4

177 2.25 Seip et al. (1986) forest soil with 0.2% OC; column stufy

205 2.31 Seip et al. (1986) agricultural soil wtih 2.2% OC; column study

224 2.35 Schwarzenbach & Giger (1982) as cited in Gerstl (1990) specific system information not provided

224 2.35 Piwoni & Banerjee (1989) n-core sediment; foc = 0.0133

225 2.35 Wilson et al. (1981) Lincoln sand; 0.087% OC

235 2.37 Piwoni & Banerjee (1989) avg. 8 values; J-core sed.; foc = 0.0015 - 0.0089; avg. 1/n>0.94

237 2.38 Friesel et al. (1984) reported as Ksom; foc reported as a range; 32 soils

263 2.42 Abdul et al. (1987) equilibrium batch experiments; aquifer material; foc = 0.0105

268 2.43 Pignatello (1990) Agawam fine sandy loam soil;  2.57% OC; avg. 2 values

269 2.43 Brusseau & Rao (1991) Tampa sandy aquifer material; 0.13% OC; < 2mm

311 2.49 Loch et al. (1986) top 20 cm of Podzol soil; 0.87% OC

348 2.54 Seip et al. (1986) forest soil with 3.7% OC; column study

356 2.55 Paviostathis & Mathavan (1992) coarse sand with 0.09% OC

362 2.56 Chiou et al. (1979) Willamette silt loam; 0.93% OC; 20 degrees Celsius

373 2.57 Schwarzenbach & Westall (1981) avg. of 6 meas. w/ different Co & sorbents; 0.15% OC

Average 272 2.43

Geometric Mean 265 2.42

Toluene 108-88-3

94.4 1.97 Seip et al. (1986) agricultural soil wtih 2.2% OC; column study

99 2.00 Vowles & Mantoura (1987) Tamar estuary sediment; 4.02% OC; 0.2% synth. sea salt

115 2.06 Abdul et al. (1987) equilibrium batch experiments, aquifer material; foc = 0.0105

123 2.09 Garbarini & Lion (1986) zein; 57% OC

126 2.10 Szabo et al. (1990a) RP-HPLC on PIHAC (avg., humic acids)

134 2.13 Seip et al. (1986) forest soil with 3.7% OC; column study

150 2.18 Wilson et al. (1981) Lincoln sand; 0.087% OC

151 2.18 Garbarini & Lion (1986) Sapsucker Woods soil with 7.51%C

151 2.18 Garbarini & Lion (1986) lignin; 65% OC

164 2.21 Garbarini & Lion (1986) Sapsucker Woods ether extracted soil with 7.05%C

182 2.26 Szabo et al. (1990a) RP-HPLC on CIHAC (avg., humic acids)

247 2.39 Schwarzenbach & Westall (1981) avg. of 6 meas. w/ different Co & sorbents; 0.15% OC

Average 145 2.16

Geometric Mean 140 2.15
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Table K-2. Collected Koc Values (Hydrophobic Organics)

Chemical CAS No. Koc (L/kg) Log Koc Source Comments

Toxaphene 8001-35-2

95,816 4.98 Gustafson (1989) average value from collected measured values

Average 95,816 4.98

Geometric Mean 95,816 4.98

1,2,4-Trichlorobenzene 120-82-1

864 2.94 Chiou et al. (1983) Woodburn silt loam; fom = 0.019; 21% clay

885 2.95 Southworth & Keller (1986) Dormont soil; 1.2% OC

1,033 3.01 Scheunert et al. (1994) soil; 2.06% OC

1,300 3.11 Southworth & Keller (1986) Fullerton soil; 0.06% OC

1,303 3.11 Banerjee et al. (1985) average of 21 values; subsurface alluvial soil

1,389 3.14 Wilson et al. (1981) average of two values

1,435 3.16 Friesel et al. (1984) peaty soil; 0.29% OM

1,441 3.16 Friesel et al. (1984) reported as Ksom; foc reported as a range

1,554 3.19 Lee et al. (1989) untreated Marlette soil, A horizon; 2.59% OC

1,867 3.27 Lee et al. (1989) untreated Marlette soil, Bt horizon; 0.3% OC

1,986 3.30 Schwarzenbach & Westall (1981) KS1 field material; foc = 0.0073

1,995 3.30 Schwarzenbach & Giger (1982) as cited in Gerstl (1990) system specific information not provided

2,100 3.32 Southworth & Keller (1986) Apison soil with 0.11% OC

2,347 3.37 Schwarzenbach & Westall (1981) avg. of 6 meas. w/ different Co & sorbents; 0.15% OC

2,570 3.41 Schwarzenbach & Giger (1982) as cited in Gerstl (1990) system specific information not provided

3,118 3.49 Wu & Gschwend (1986) Charles River sediment with approximately 8.8% OC

3,125 3.49 Schwarzenbach & Westall (1981) field sample; 0.8% OC

Average 1,783 3.25

Geometric Mean 1,659 3.22

1,1,1-Trichloroethane 71-55-6

105.9 2.02 Loch et al. (1986) top 20 cm of Eerd soil; 4%  OC

107 2.03 Friesel et al. (1984) reported as Ksom; foc reported as a range

129 2.11 Hodson & Williams (1988) cyanopropyl column, HPLC

172 2.24 Loch et al. (1986) top 20 cm of Podzol soil; 0.87% OC

179 2.25 Chiou et al. (1979) Willamette silt loam; 0.93% OC; 3.5 degrees Celsius

Average 139 2.14

Geometric Mean 135 2.13

1,1,2-Trichloroethane 79-00-5

60.0 1.78 Seip et al. (1986) forest soil with 0.2% OC; column study

63.7 1.80 Seip et al. (1986) agricultural soil wtih 2.2% OC; column study

76 1.88 Wilson et al. (1981) Lincoln sand; 0.087% OC

108 2.03 Seip et al. (1986) forest soil with 3.7% OC; column study

Average 77 1.89

Geometric Mean 75 1.87
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Table K-2. Collected Koc Values (Hydrophobic Organics)

Chemical CAS No. Koc (L/kg) Log Koc Source Comments

Trichloroethylene 79-01-6

57 1.76 Rutherford & Chiou (1992) peat; 57% OC

63 1.80 Smith et al. (1990) soil; 4.02% OC (from vapor phase experiments)

65 1.81 Abdul et al. (1987) equilibrium batch experiments; aquifer material; foc = 0.0105

69 1.84 Brusseau & Rao (1991) Tampa sandy aquifer material; 0.13% OC; < 2mm

72.5 1.86 Seip et al. (1986) forest soil with 0.2% OC; column study

84 1.92 Stauffer & MacIntyre (1986) Appalachee soil; 1.4% OC; pH = 3.2

84 1.93 Piwoni & Banerjee (1989) aquifer solid; 0.19% OC

87 1.94 Rogers & McFarlane (1981) Overton silty clay loam; foc=0.018; 1/n=0.93

92 1.96 Wilson et al. (1981) Lincoln sand; 0.087% OC

95.8 1.98 Seip et al. (1986) agricultural soil wtih 2.2% OC; column study

99 2.00 Pignatello (1990a) Agawam soil; 2.57% OC (2 values)

100 2.00 Doust & Huang (1992) as cited in Mackay et al. (1993) organic carbon soil

101 2.00 Friesel et al. (1984) reported as Kom; foc reported as a range; 32 soils

103 2.01 Loch et al. (1986) top 20 cm of Eerd soil; 4% OC

106 2.03 Garbarini & Lion (1986) Sapsucker Woods soil with 7.51%C

111 2.05 Garbarini & Lion (1986) zein; 57% OC

120 2.08 Garbarini & Lion (1986) lignin; 65% OC

122 2.09 Garbarini & Lion (1986) sapsucker woods ether extracted soil; 7.05% OC

123 2.09 Hutzler et al. (1986) column; Keweenaw 7 soil; 0.85% OC (avg. 3 values)

142 2.15 Seip et al. (1986) forest soil with 3.7% OC; column study

150 2.17 Rogers & McFarlane (1981) Hastings silty clay loam; foc = 0.026; Freundlich; 1/n = 0.82

Average 97 1.99

Geometric Mean 94 1.97

Vinyl chloride 75-01-4

o -Xylene 95-47-6

222 2.35 Vowles & Mantoura (1987) Tamar estuary sediment; 4.02% OC; 0.2% synth. sea salt

234 2.37 Szabo et al. (1990a) RP-HPLC, CIHAC (humic acids)

251 2.40 Szabo et al. (1990a) RP-HPLC, PIHAC (humic acids)

258 2.41 Roy et al. (1987) Catlin sorbent at 23 degrees Celsius; 4.04% OC

Average 241 2.38

Geometric Mean 241 2.38

m -Xylene 108-38-3

158 2.20 Seip et al. (1986) agricultural soil with 2.2% OC; column study

166 2.22 Abdul et al. (1987) equilibrium batch experiments; aquifer material; foc  = 0.0105

289 2.46 Seip et al. (1986) forest soil; 3.7% OC; column study

Average 204 2.31

Geometric Mean 196 2.29
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Table K-2. Collected Koc Values (Hydrophobic Organics)

Chemical CAS No. Koc (L/kg) Log Koc Source Comments

p -Xylene 106-42-3

260 2.41 Vowles & Mantoura (1987) Tamar estuary sed.; 4.02% OC; 0.2% synthetic sea salt

333 2.52 Schwarzenbach & Westall (1984) soil; 0.15% OC; avg. 6 values

347 2.54 Schwarzenbach & Giger (1982) as cited in Gerstl (1990) system specific information not provided

Average 313 2.50

Geometric Mean 311 2.49
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Appendix L.  Koc Values for Ionizing Organics as a Function of pH

Koc,n pH pKa Φ Koc,i Koc log Koc

32 4.9 4.18 0.1600 0.5 5.5 0.74
32 5.0 4.18 0.1315 0.5 4.6 0.67
32 5.1 4.18 0.1073 0.5 3.9 0.59
32 5.2 4.18 0.0872 0.5 3.2 0.51
32 5.3 4.18 0.0705 0.5 2.7 0.43
32 5.4 4.18 0.0568 0.5 2.3 0.36
32 5.5 4.18 0.0457 0.5 1.9 0.29
32 5.6 4.18 0.0366 0.5 1.7 0.22
32 5.7 4.18 0.0293 0.5 1.4 0.15
32 5.8 4.18 0.0234 0.5 1.2 0.09
32 5.9 4.18 0.0187 0.5 1.1 0.04
32 6.0 4.18 0.0149 0.5 1.0 -0.01
32 6.1 4.18 0.0119 0.5 0.9 -0.06
32 6.2 4.18 0.0095 0.5 0.8 -0.10
32 6.3 4.18 0.0075 0.5 0.7 -0.13
32 6.4 4.18 0.0060 0.5 0.7 -0.16
32 6.5 4.18 0.0048 0.5 0.7 -0.19
32 6.6 4.18 0.0038 0.5 0.6 -0.21
32 6.7 4.18 0.0030 0.5 0.6 -0.23
32 6.8 4.18 0.0024 0.5 0.6 -0.24
32 6.9 4.18 0.0019 0.5 0.6 -0.25
32 7.0 4.18 0.0015 0.5 0.5 -0.26
32 7.1 4.18 0.0012 0.5 0.5 -0.27
32 7.2 4.18 0.0010 0.5 0.5 -0.27
32 7.3 4.18 0.0008 0.5 0.5 -0.28
32 7.4 4.18 0.0006 0.5 0.5 -0.28
32 7.5 4.18 0.0005 0.5 0.5 -0.29
32 7.6 4.18 0.0004 0.5 0.5 -0.29
32 7.7 4.18 0.0003 0.5 0.5 -0.29
32 7.8 4.18 0.0002 0.5 0.5 -0.30
32 7.9 4.18 0.0002 0.5 0.5 -0.30
32 8.0 4.18 0.0002 0.5 0.5 -0.30

Benzoic Acid

-0.4

-0.2

0.0

0.2

0.4

0.6

0.8

4.9 5.4 5.9 6.4 6.9 7.4 7.9

pH

lo
g

 K
o

c

K-1



Appendix L.  Koc Values for Ionizing Organics as a Function of pH

Koc,n pH pKa Φ Koc,i Koc log Koc

398 4.9 8.40 0.9997 6 398 2.60
398 5.0 8.40 0.9996 6 398 2.60
398 5.1 8.40 0.9995 6 398 2.60
398 5.2 8.40 0.9994 6 398 2.60
398 5.3 8.40 0.9992 6 398 2.60
398 5.4 8.40 0.9990 6 398 2.60
398 5.5 8.40 0.9987 6 397 2.60
398 5.6 8.40 0.9984 6 397 2.60
398 5.7 8.40 0.9980 6 397 2.60
398 5.8 8.40 0.9975 6 397 2.60
398 5.9 8.40 0.9968 6 397 2.60
398 6.0 8.40 0.9960 6 396 2.60
398 6.1 8.40 0.9950 6 396 2.60
398 6.2 8.40 0.9937 6 396 2.60
398 6.3 8.40 0.9921 6 395 2.60
398 6.4 8.40 0.9901 6 394 2.60
398 6.5 8.40 0.9876 6 393 2.59
398 6.6 8.40 0.9844 6 392 2.59
398 6.7 8.40 0.9804 6 390 2.59
398 6.8 8.40 0.9755 6 388 2.59
398 6.9 8.40 0.9693 6 386 2.59
398 7.0 8.40 0.9617 6 383 2.58
398 7.1 8.40 0.9523 6 379 2.58
398 7.2 8.40 0.9406 6 375 2.57
398 7.3 8.40 0.9264 6 369 2.57
398 7.4 8.40 0.9091 6 362 2.56
398 7.5 8.40 0.8882 6 354 2.55
398 7.6 8.40 0.8632 6 344 2.54
398 7.7 8.40 0.8337 6 333 2.52
398 7.8 8.40 0.7992 6 319 2.50
398 7.9 8.40 0.7597 6 304 2.48
398 8.0 8.40 0.7153 6 286 2.46
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Appendix L.  Koc Values for Ionizing Organics as a Function of pH

Koc,n pH pKa Φ Koc,i Koc log Koc

159 4.9 7.90 0.9990 2.4 159 2.20
159 5.0 7.90 0.9987 2.4 159 2.20
159 5.1 7.90 0.9984 2.4 159 2.20
159 5.2 7.90 0.9980 2.4 159 2.20
159 5.3 7.90 0.9975 2.4 159 2.20
159 5.4 7.90 0.9968 2.4 158 2.20
159 5.5 7.90 0.9960 2.4 158 2.20
159 5.6 7.90 0.9950 2.4 158 2.20
159 5.7 7.90 0.9937 2.4 158 2.20
159 5.8 7.90 0.9921 2.4 158 2.20
159 5.9 7.90 0.9901 2.4 157 2.20
159 6.0 7.90 0.9876 2.4 157 2.20
159 6.1 7.90 0.9844 2.4 157 2.19
159 6.2 7.90 0.9804 2.4 156 2.19
159 6.3 7.90 0.9755 2.4 155 2.19
159 6.4 7.90 0.9693 2.4 154 2.19
159 6.5 7.90 0.9617 2.4 153 2.18
159 6.6 7.90 0.9523 2.4 152 2.18
159 6.7 7.90 0.9406 2.4 150 2.18
159 6.8 7.90 0.9264 2.4 147 2.17
159 6.9 7.90 0.9091 2.4 145 2.16
159 7.0 7.90 0.8882 2.4 141 2.15
159 7.1 7.90 0.8632 2.4 138 2.14
159 7.2 7.90 0.8337 2.4 133 2.12
159 7.3 7.90 0.7992 2.4 128 2.11
159 7.4 7.90 0.7597 2.4 121 2.08
159 7.5 7.90 0.7153 2.4 114 2.06
159 7.6 7.90 0.6661 2.4 107 2.03
159 7.7 7.90 0.6131 2.4 98 1.99
159 7.8 7.90 0.5573 2.4 90 1.95
159 7.9 7.90 0.5000 2.4 81 1.91
159 8.0 7.90 0.4427 2.4 72 1.86
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Appendix L.  Koc Values for Ionizing Organics as a Function of pH

Koc,n pH pKa Φ Koc,i Koc log Koc

0.8 4.9 3.30 0.0245 0.01 0.03 -1.53
0.8 5.0 3.30 0.0196 0.01 0.03 -1.59
0.8 5.1 3.30 0.0156 0.01 0.02 -1.65
0.8 5.2 3.30 0.0124 0.01 0.02 -1.70
0.8 5.3 3.30 0.0099 0.01 0.02 -1.75
0.8 5.4 3.30 0.0079 0.01 0.02 -1.79
0.8 5.5 3.30 0.0063 0.01 0.01 -1.82
0.8 5.6 3.30 0.0050 0.01 0.01 -1.86
0.8 5.7 3.30 0.0040 0.01 0.01 -1.88
0.8 5.8 3.30 0.0032 0.01 0.01 -1.90
0.8 5.9 3.30 0.0025 0.01 0.01 -1.92
0.8 6.0 3.30 0.0020 0.01 0.01 -1.94
0.8 6.1 3.30 0.0016 0.01 0.01 -1.95
0.8 6.2 3.30 0.0013 0.01 0.01 -1.96
0.8 6.3 3.30 0.0010 0.01 0.01 -1.97
0.8 6.4 3.30 0.0008 0.01 0.01 -1.97
0.8 6.5 3.30 0.0006 0.01 0.01 -1.98
0.8 6.6 3.30 0.0005 0.01 0.01 -1.98
0.8 6.7 3.30 0.0004 0.01 0.01 -1.99
0.8 6.8 3.30 0.0003 0.01 0.01 -1.99
0.8 6.9 3.30 0.0003 0.01 0.01 -1.99
0.8 7.0 3.30 0.0002 0.01 0.01 -1.99
0.8 7.1 3.30 0.0002 0.01 0.01 -1.99
0.8 7.2 3.30 0.0001 0.01 0.01 -2.00
0.8 7.3 3.30 0.0001 0.01 0.01 -2.00
0.8 7.4 3.30 0.0001 0.01 0.01 -2.00
0.8 7.5 3.30 0.0001 0.01 0.01 -2.00
0.8 7.6 3.30 0.0001 0.01 0.01 -2.00
0.8 7.7 3.30 0.00004 0.01 0.01 -2.00
0.8 7.8 3.30 0.00003 0.01 0.01 -2.00
0.8 7.9 3.30 0.00003 0.01 0.01 -2.00
0.8 8.0 3.30 0.00002 0.01 0.01 -2.00
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Appendix L.  Koc Values for Ionizing Organics as a Function of pH

Koc,n pH pKa Φ Koc,i Koc log Koc

19953 4.9 4.80 0.4427 398 9055 3.96
19953 5.0 4.80 0.3869 398 7964 3.90
19953 5.1 4.80 0.3339 398 6927 3.84
19953 5.2 4.80 0.2847 398 5965 3.78
19953 5.3 4.80 0.2403 398 5097 3.71
19953 5.4 4.80 0.2008 398 4325 3.64
19953 5.5 4.80 0.1663 398 3650 3.56
19953 5.6 4.80 0.1368 398 3073 3.49
19953 5.7 4.80 0.1118 398 2584 3.41
19953 5.8 4.80 0.0909 398 2176 3.34
19953 5.9 4.80 0.0736 398 1837 3.26
19953 6.0 4.80 0.0594 398 1560 3.19
19953 6.1 4.80 0.0477 398 1331 3.12
19953 6.2 4.80 0.0383 398 1147 3.06
19953 6.3 4.80 0.0307 398 998 3.00
19953 6.4 4.80 0.0245 398 877 2.94
19953 6.5 4.80 0.0196 398 781 2.89
19953 6.6 4.80 0.0156 398 703 2.85
19953 6.7 4.80 0.0124 398 640 2.81
19953 6.8 4.80 0.0099 398 592 2.77
19953 6.9 4.80 0.0079 398 552 2.74
19953 7.0 4.80 0.0063 398 521 2.72
19953 7.1 4.80 0.0050 398 496 2.70
19953 7.2 4.80 0.0040 398 476 2.68
19953 7.3 4.80 0.0032 398 461 2.66
19953 7.4 4.80 0.0025 398 447 2.65
19953 7.5 4.80 0.0020 398 437 2.64
19953 7.6 4.80 0.0016 398 429 2.63
19953 7.7 4.80 0.0013 398 423 2.63
19953 7.8 4.80 0.0010 398 418 2.62
19953 7.9 4.80 0.0008 398 414 2.62
19953 8.0 4.80 0.0006 398 410 2.61
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Appendix L.  Koc Values for Ionizing Organics as a Function of pH

Koc,n pH pKa Φ Koc,i Koc log Koc

17916 4.9 6.35 0.9657 67 17304 4.24
17916 5.0 6.35 0.9572 67 17152 4.23
17916 5.1 6.35 0.9468 67 16966 4.23
17916 5.2 6.35 0.9339 67 16736 4.22
17916 5.3 6.35 0.9182 67 16456 4.22
17916 5.4 6.35 0.8991 67 16115 4.21
17916 5.5 6.35 0.8762 67 15706 4.20
17916 5.6 6.35 0.8490 67 15221 4.18
17916 5.7 6.35 0.8171 67 14651 4.17
17916 5.8 6.35 0.7801 67 13991 4.15
17916 5.9 6.35 0.7381 67 13241 4.12
17916 6.0 6.35 0.6912 67 12404 4.09
17916 6.1 6.35 0.6401 67 11492 4.06
17916 6.2 6.35 0.5855 67 10518 4.02
17916 6.3 6.35 0.5288 67 9506 3.98
17916 6.4 6.35 0.4712 67 8477 3.93
17916 6.5 6.35 0.4145 67 7465 3.87
17916 6.6 6.35 0.3599 67 6491 3.81
17916 6.7 6.35 0.3088 67 5579 3.75
17916 6.8 6.35 0.2619 67 4742 3.68
17916 6.9 6.35 0.2199 67 3992 3.60
17916 7.0 6.35 0.1829 67 3332 3.52
17916 7.1 6.35 0.1510 67 2762 3.44
17916 7.2 6.35 0.1238 67 2277 3.36
17916 7.3 6.35 0.1009 67 1868 3.27
17916 7.4 6.35 0.0818 67 1527 3.18
17916 7.5 6.35 0.0661 67 1247 3.10
17916 7.6 6.35 0.0532 67 1017 3.01
17916 7.7 6.35 0.0428 67 831 2.92
17916 7.8 6.35 0.0343 67 679 2.83
17916 7.9 6.35 0.0274 67 556 2.75
17916 8.0 6.35 0.0219 67 458 2.66
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Appendix L.  Koc Values for Ionizing Organics as a Function of pH

Koc,n pH pKa Φ Koc,i Koc log Koc

6190 4.9 5.30 0.7153 93 4454 3.65
6190 5.0 5.30 0.6661 93 4154 3.62
6190 5.1 5.30 0.6131 93 3831 3.58
6190 5.2 5.30 0.5573 93 3491 3.54
6190 5.3 5.30 0.5000 93 3142 3.50
6190 5.4 5.30 0.4427 93 2792 3.45
6190 5.5 5.30 0.3869 93 2452 3.39
6190 5.6 5.30 0.3339 93 2129 3.33
6190 5.7 5.30 0.2847 93 1829 3.26
6190 5.8 5.30 0.2403 93 1558 3.19
6190 5.9 5.30 0.2008 93 1317 3.12
6190 6.0 5.30 0.1663 93 1107 3.04
6190 6.1 5.30 0.1368 93 927 2.97
6190 6.2 5.30 0.1118 93 775 2.89
6190 6.3 5.30 0.0909 93 647 2.81
6190 6.4 5.30 0.0736 93 542 2.73
6190 6.5 5.30 0.0594 93 455 2.66
6190 6.6 5.30 0.0477 93 384 2.58
6190 6.7 5.30 0.0383 93 327 2.51
6190 6.8 5.30 0.0307 93 280 2.45
6190 6.9 5.30 0.0245 93 242 2.38
6190 7.0 5.30 0.0196 93 213 2.33
6190 7.1 5.30 0.0156 93 188 2.27
6190 7.2 5.30 0.0124 93 169 2.23
6190 7.3 5.30 0.0099 93 153 2.19
6190 7.4 5.30 0.0079 93 141 2.15
6190 7.5 5.30 0.0063 93 131 2.12
6190 7.6 5.30 0.0050 93 123 2.09
6190 7.7 5.30 0.0040 93 117 2.07
6190 7.8 5.30 0.0032 93 113 2.05
6190 7.9 5.30 0.0025 93 108 2.03
6190 8.0 5.30 0.0020 93 105 2.02
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Appendix L.  Koc Values for Ionizing Organics as a Function of pH

Koc,n pH pKa Φ Koc,i Koc log Koc

2380 4.9 7.10 0.9937 36 2365 3.37
2380 5.0 7.10 0.9921 36 2361 3.37
2380 5.1 7.10 0.9901 36 2357 3.37
2380 5.2 7.10 0.9876 36 2351 3.37
2380 5.3 7.10 0.9844 36 2343 3.37
2380 5.4 7.10 0.9804 36 2334 3.37
2380 5.5 7.10 0.9755 36 2323 3.37
2380 5.6 7.10 0.9693 36 2308 3.36
2380 5.7 7.10 0.9617 36 2290 3.36
2380 5.8 7.10 0.9523 36 2268 3.36
2380 5.9 7.10 0.9406 36 2241 3.35
2380 6.0 7.10 0.9264 36 2207 3.34
2380 6.1 7.10 0.9091 36 2167 3.34
2380 6.2 7.10 0.8882 36 2118 3.33
2380 6.3 7.10 0.8632 36 2059 3.31
2380 6.4 7.10 0.8337 36 1990 3.30
2380 6.5 7.10 0.7992 36 1909 3.28
2380 6.6 7.10 0.7597 36 1817 3.26
2380 6.7 7.10 0.7153 36 1713 3.23
2380 6.8 7.10 0.6661 36 1597 3.20
2380 6.9 7.10 0.6131 36 1473 3.17
2380 7.0 7.10 0.5573 36 1342 3.13
2380 7.1 7.10 0.5000 36 1208 3.08
2380 7.2 7.10 0.4427 36 1074 3.03
2380 7.3 7.10 0.3869 36 943 2.97
2380 7.4 7.10 0.3339 36 819 2.91
2380 7.5 7.10 0.2847 36 703 2.85
2380 7.6 7.10 0.2403 36 599 2.78
2380 7.7 7.10 0.2008 36 507 2.70
2380 7.8 7.10 0.1663 36 426 2.63
2380 7.9 7.10 0.1368 36 357 2.55
2380 8.0 7.10 0.1118 36 298 2.47
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Appendix L.  Koc Values for Ionizing Organics as a Function of pH

Koc,n pH pKa Φ Koc,i Koc log Koc

1070 4.9 6.40 0.9693 107 1040 3.02
1070 5.0 6.40 0.9617 107 1033 3.01
1070 5.1 6.40 0.9523 107 1024 3.01
1070 5.2 6.40 0.9406 107 1013 3.01
1070 5.3 6.40 0.9264 107 999 3.00
1070 5.4 6.40 0.9091 107 982 2.99
1070 5.5 6.40 0.8882 107 962 2.98
1070 5.6 6.40 0.8632 107 938 2.97
1070 5.7 6.40 0.8337 107 910 2.96
1070 5.8 6.40 0.7992 107 877 2.94
1070 5.9 6.40 0.7597 107 839 2.92
1070 6.0 6.40 0.7153 107 796 2.90
1070 6.1 6.40 0.6661 107 748 2.87
1070 6.2 6.40 0.6131 107 697 2.84
1070 6.3 6.40 0.5573 107 644 2.81
1070 6.4 6.40 0.5000 107 589 2.77
1070 6.5 6.40 0.4427 107 533 2.73
1070 6.6 6.40 0.3869 107 480 2.68
1070 6.7 6.40 0.3339 107 429 2.63
1070 6.8 6.40 0.2847 107 381 2.58
1070 6.9 6.40 0.2403 107 338 2.53
1070 7.0 6.40 0.2008 107 300 2.48
1070 7.1 6.40 0.1663 107 267 2.43
1070 7.2 6.40 0.1368 107 239 2.38
1070 7.3 6.40 0.1118 107 215 2.33
1070 7.4 6.40 0.0909 107 195 2.29
1070 7.5 6.40 0.0736 107 178 2.25
1070 7.6 6.40 0.0594 107 164 2.22
1070 7.7 6.40 0.0477 107 153 2.18
1070 7.8 6.40 0.0383 107 144 2.16
1070 7.9 6.40 0.0307 107 137 2.14
1070 8.0 6.40 0.0245 107 131 2.12
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APPENDIX M

Response to Peer-Review Comments on MINTEQA2 Model Results

Peer review of the SSL MINTEQA2 model results identified several issues of concern, including

• The charge balance exceeds an acceptable margin of difference (5 percent) in most of
the simulations.  A variance in excess of 5 percent may indicate that the model
problem is not correctly chemically poised and therefore the results may not be
chemically meaningful.

• The model should not allow sulfate to adsorb to the iron oxide.  Sulfate is a weakly
outer-sphere adsorbing species and by including the adsorption reaction, sulfate is
removed from the aqueous phase at pH values less than 7 and is prevented from
participating in precipitation reaction at these pH values.

• Modeled Kd values for barium and zinc could not be reproduced for all studied conditions.

The remainder of this Appendix addresses each of these issues.

Charge balance in the MINTEQA2 model runs

Although the charge imbalances (e.g., 6.8% at pH 8.0 and 54.9% at pH 4.9) are present especially at
high and low pH conditions, the conclusion that the charge imbalance makes the model results not
chemically meaningful is not warranted.  

MINTEQA2 uses two primary equations to solve chemical equilibrium problems:  the mass action
equation (also called the mass law equation) and the mass balance equation.  MINTEQA2 does not use
the charge balance equation to obtain the mathematical solution of the equilibrium problem.  This
does not mean that the charge balance equation has no meaning in MINTEQA2 calculations.  

The reviewer's concern is understandable.  It is logical that any chemical system whose charges are
not in balance must be incomplete or have erroneous concentrations for one or more components.
However, the systems being modeled here are not "real" systems in the sense that they physically
exist somewhere so that measurements can be made on them.  Rather, they are generic,
representative systems for ground water with variable (high, medium, low)  concentrations of those
parameters that most significantly impact Kd.  

The modeled groundwater consists of national median concentrations of those major cations and
anions that are most likely to impact the chemistry of the trace metal of interest by: (1) their
complexation with the trace metal, (2) their competition with the trace metal for sorption sites,
and/or (3) their effect on the ionic strength of the solution and thus, the activity coefficients of all
species in solution including the trace metal. The settings of the three components of this
representative system that have the greatest impact on the calculated Kd for various trace metals are
systematically varied. The three "master variable" components are pH, iron hydroxide sorption site
concentration, and concentration of natural organic matter (particulate and dissolved). 
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No attempt was made to reconcile charge balances at the different settings of the three master
variables. If reconciling charge balance had been attempted, it would have been accomplished by
adjusting the concentrations of relatively inert anions and cations (e.g., NO3-, Na+) as needed to
balance the charge at equilibrium.  It would be unwise to adjust the concentrations of more reactive
components (e.g., CO32-, Ca2+). To do so would be inconsistent with the initial assumption that those
constituents could be adequately represented by median concentrations observed in ground water and
that variability in the system could be captured by varying the three master components.

Table M-1 shows the result if the concentrations of the less reactive components NO3- and Na+ are
adjusted in the  high and low pH model runs so as to give a charge imbalance of <5% at equilibrium.
The results shown pertain to the medium iron hydroxide and medium natural organic matter settings
for zinc at the pH values listed.  As shown in the table, the Kd values computed differ little from
those presented in this report. The expected degree of error in the Kd values due to the many
simplifications and assumptions involved in generic modeling must surely exceed the variance due to
charge imbalance.

Table M-1.  Kd values with and without counter ions (Na+ or NO3-) 
added to balance charge.  

pH Kd
1 (L/kg) No Counter Ion Added Kd

1 (L/kg) With Na+ or NO3
- Added

4.9 1.61 1.51

8.0 16,161 16,135

1 Kd values shown correspond to the medium iron hydroxide, medium natural organic matter settings.  Counter ions
were added to reduce charge imbalance to <5% at equilibrium.     

Sulfate adsorption in MINTEQA2 model runs

The peer reviewer states that sulfate should not be allowed to adsorb to the iron oxide.  The reviewer
concludes that by including the adsorption reactions "sulfate is removed from the aqueous phase at
pH values less than 7 and is prevented from participating in precipitation reactions at these pH
values".

The sulfate adsorption reactions on iron oxide included in the MINTEQA2 model runs were taken
from a database of adsorption reactions that has been shown to give reliable results in predicting
sulfate adsorption on pure phase iron oxide (Dzombak, 1986).  The reviewer is correct in that free
sulfate concentration is enhanced at low pH in runs without sulfate adsorption relative to runs with
sulfate adsorption.  However, for runs with low contaminant trace metal concentrations from which
the SSL Kd's were taken, metal-sulfate precipitates do not form regardless of whether sulfate
adsorption is included or not.  Also, the Kd values over the entire range of trace metal concentrations
modeled do not differ significantly when sulfate adsorption is included versus excluded.   

Test runs were conducted on barium, zinc and cadmium at various settings of the three master
variables (pH, natural organic matter (NOM) concentration, and iron oxide (FeOX) sorption site
concentration).  Table M-2 shows the Kd values for the lowest and highest trace metal concentration
for model runs with and without sulfate adsorption.  Results are shown for barium, zinc and cadmium
at the indicated settings of the master variables.  Where results differ for the "with" and "without"
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sulfate adsorption cases, it is most frequently due to the formation of aqueous complexes between the
trace metal and sulfate that compete with trace metal adsorption reactions, especially at low metal
concentrations. 

Table M-2.  Kd values calculated with and without sulfate adsorption reactions.
  

Metal (settings) Kd
1 (L/kg) with SO4 adsorption Kd

1 (L/kg) without SO4 adsorption

Ba (MMH) 2.01 - 0.10 2.01 - 0.10

Ba (MMM) 1.37 - 0.04 1.37 - 0.04

Ba (LMM) 0.59 - 0.04 0.59 - 0.04

Ba (LLM) 0.12 - 0.01 0.12 - 0.01

Ba (LLL) 0.12 - 0.01 0.12 - 0.01

Zn (MMH) 1537 - 863 1478 - 830

Zn (LMM) 1.61 - 0.42 1.57 - 0.41 

Zn (LML) 1.46 - 0.26 1.43 - 0.25

Cd (LMM) 0.94 - 0.01 0.91 - 0.01

1  Kd range shown corresponds to the lowest and highest trace metal concentrations. Master variable settings are
indicated by a three letter code for each model run: the leftmost letter indicates pH, the middle letter represents the
NOM concentration, and the rightmost letter indicates the concentration of FeOX adsorption sites (eg., HLM
indicates high pH, low natural organic matter, medium and iron oxide site concentration).

Reproducing RTI results for barium and zinc

The peer reviewer had difficulty reproducing the Kd values computed for barium and zinc.  The
reviewer included two sample input files for MINTEQA2 that had failed to produce results similar to
the SSL calculations.  

The SSL results can be reproduced for all metals using the current version of MINTEQA2 (v3.11)
distributed by EPA.  As indicated in the 1994 Technical Background Document, a modified version
of this model was used to calculate SSL Kds. The current version can be used to calculate the same
results by performing the following steps:

1) Edit the v3.11 component database file COMP.DBS to insert a component to represent
particulate organic matter (POM).  Use the 3-digit identifying number 251, a charge of -2.8, and
a molar mass of zero.

2) Edit the v3.11 file THERMO.DBS to add the metal POM reactions shown in Appendix H of the
RTI draft report. The file DATABASE.DOC included with MINTEQA2 v3.11 gives detailed
instructions for modifying the database file.  After all reactions are added, del or rename the
current THERMO.UNF and TYPE6.UNF files and execute program UNFRMT (included with
v3.11) to create new *.UNF files.
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3) Observe that there were two modifications to v3.11 that make calculation of Kd in L/kg easier in
the version used by RTI. Since those modifications are not present in v3.11 itself, the user must
take care in computing Kd.  The procedure is to first obtain the calculated concentration of the
metal of interest (say, barium) bound with POM from PART 3 of the output file.  If you have set
the solid precipitation flag to print a report each time a solid precipitates or dissolves, there will
be a series of PART 3 outputs each corresponding to a precipitation or dissolution event.  You
must be sure that the PART 3 output from which you obtain the metal-POM concentration is
the equilibrium output (i.e., it occurs prior to the PART 5 EQUILIBRATED MASS
DISTRIBUTION with no intervening PROVISIONAL MASS DISTRIBUTION). After obtaining
the metal-POM concentration, locate the line corresponding to the trace metal of interest, say
barium in the PART 5 EQUILIBRATED MASS DISTRIBUTION section. Obtain the total sorbed
concentration value and to this value add the concentration of metal-POM species. This is
necessary because v3.11 recognizes only components with number 811 through 859 as sorption
components. The metal-POM concentration will not have been added in the sorbed column. It
will instead have been included in the dissolved column, so subtract the metal-POM concentration
from the dissolved total.  Finally, to compute Kd, take the ratio of sorbed over dissolved (after
the adjustment for metal-POM). The resulting Kd must be divided by 3.1778 kg/L (the mass of
soil that one liter of solution is equilibrated with) to express the result in L/kg.

If the above three steps are followed, the v3.11 MINTEQA2 will give the same result as in the 1994
Technical Background Document provided the data in the input file is correct. The two input files
sent designed by the reviewer did not give correct results even when these steps were followed because
of faulty values in the input file.  The files supplied by the reviewer (SSLBA.INP and SSLZN.INP)
were correct in all respects except two:

1) The site concentration for the POM component at the medium setting was entered as 1.930x103

mg/L. This value was evidently obtained from the table on page 33 of the EPA report (US EPA,
1992) after converting to mg/L.  This is not the correct value for this the POM component. The
correct value is 9.31x10-4 mol/l and is found in the table on page 38 of EPA report.

2) The iron oxide adsorbent is represented by two site types (components 811 and 812). The high
population site has a lower affinity for the iron oxide surface for metals (expressed in a smaller
log K in the adsorption reactions involving metals). For a particular metal, say, zinc, it will be
noted that there are two reactions in the database of 42 iron oxide adsorption reactions (FEW-
DLM.DBS).  This three-digit component number associated with the reaction having the smaller
log K of the two is the number to that must be used for the high population site. That is,
component 812 should be entered at the higher site concentration and 811 at the lower site
concentration. The set of site concentrations is given on page 44 of the EPA report. In the
sample input files, component 811 was associated with the high site concentration and 812 with
the lower.

After correcting these two errors and observing the special requirements of using of v3.11 as
indicated above, the Kd values obtained using MINTEQA2 v3.11 with the peer reviewer's files were
virtually identical to the SSL results.               
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(CERCLA) and the Resource Conservation and Recovery Act (RCIU). It describes techniques for managing project uncertainty, 
including decision rules and contingency pianning as outhned in the DO&EPA “Principles of Environmental Restoration” 
workshop. Additional written guidance is available in DOE’s Remedial Investigatior/Feasibilip Study (RUFS) Process, Elements, 
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Introduction 
c 

Some degree of uncertainty in environmental 
restoration projects always exists. This inherent 
uncertainty may resuh from incomplete knowledge of 
the rlqrure and extent of contamination, an inability to 
predict a technology’s performance under site-specific 
conditions, or new or changing reguiatory 
requirements. Although these inherent uncertainties 
present a significant challenge to effective project 
management, recognizing and planning for them helps 
to ensure that projects stay on schedule and within 
budget. 

In order to effectiveIy..redt& and manage uncertainty 
prior to or during a response-action, the project team 
must first determine which uncertainties are significant 
(i.e., can impact the implementation of the response 
action(s) under consideration). Once significant 
uncertainties are identified, the DOE, EPA and State 
project managers (i.e., the core team), must decide 
whether to reduce the uncertainty through data 
collection, or reach consensus on how best to 
“manage” the uncertainty through contingency 
planning. In short, this decision will require a balance 
between the cost of data coIIection (and decisional 
benefits gained) against the cost of planning for a 
potential deviation (i.e., uncertainty), and the cost / 
scheduIe impacts of modifying the design if the 
deviation occurs. 

Outlined below are steps to follow once the core team __ 
decides to pursue managing an uncertainty throu$ 
contingency planning. 

Step One: Identify Expected Conditions and 
Potential Deviations 

The core team should use their conceptual mode1 
developed for the site (or “probIem”) being addressed 
as a basis for identifying and evaluating expected 
conditions and potential deviations. An expected 
condition is any physical, chemical, technical, or 
regulatory condition that is expected to be encountered 
during implementation of the response action. For 
example, based on all available information [e.g., 
process history, preliminary assessment / site 
investigation (PNSI)], the core team expects that 
contamination of Pu-238 greater than 75 pCi/g is 
confined to the soiI and sediment from zero to four feet 
deep in the bed of an old, abandoned canal. However, 
given the possible releases of Fu-238 that could have 
occurred over a twenty year period, the core team 
identifies the potential presence of Pu-238 greater than 
75 pCi/g below four feet, as a deviation that has a 
realistic probability of occurrence. 

Step Two: Evaluate Deviations 

Once potential deviations have been identified, the 
core team should determine what level of “pre- 
response” planning is appropriate by evaluating each 
deiiation as to its possible impact on the 
implementation of the Iikely response(s), and its ability 
to negate achievement of response objectives. 



Typically, a qualitative evaluation of the factors 
discussed below is sufficient to deremtine how best to 
proceed: 

. Probabilitv deviation will occur: The core 
team should rank deviations based on their 
likelihood of occurrence (e.g., high, medium, 
low).’ Using the example from above, the core 
team may determine there is a low probability 
that contamination of Pu-238 above:75 pCi/g 
extends below four feet since the two PA/S1 
samples taken did not exceed this level. 

. Potential impacts of the deviation: The core 
team should evaluate each deviation in tetms of 
its potential impacts on the response action(s) 
cost, schedule, and implementation 
requirements (e.g.. site preparation / 
mobilization, material handling, 
transportation). Typically, this requires 
bounding the range of impacts and comparing 
this range to a tolerable threshold’ around 
which the base design is being constructed. 
For example, should contamination of Pu-238 
above 75 pCi/g extend below four feet soil 
volumes requiting excavation will increase 
significantly. If the site’s temporary storage 
facility can only absorb a 25% increase (the 
threshold) in soi voIume before capacity is 
exceeded, termination of field activities may be 
necessary until additional temporary storage is 
made avaiiable. . 

. Itme to resuond: The-core team should 
estimate the “lead” time to respond between 
occurrence of the deviation and the impact to 
the project. As before, this may be done 
quaIitativeIy or quantitatively, depending on 
the significance of the potential impact of the 
deviation. The shorter the lead time to 
respond, the less time available to implement 
the contingent response if a deviation is 
detected. Consequently, a greater level of 
contingency plan development / design is 

l The core team needs to carefully consider whefker a 
deviation having a high probability of o~currencc is better 
charactaizcd as an expected condition rather than a potential 
deviation. 

’ This threshold is the maximum change in the expected 
conditions that the base design (for the response action) can 
accommodate before a contingent response(s) is rquircd 

usually required to modify the base design in a 
timely manner (e.g., special equipment is 
procured and brought out to the site in case 
deviation occurs). 

Alternatively, if a Iong lead time is expected, 
then a less detaiiled contingency plan may be 
appropriate. 

Step Three: Develop Appropriate Contingency 
Plans 

Once the core team determines the appropriate level of 
‘pre-response” contingency plan for each specified 
deviation, development of contingency plans can 
begin. Based on the required level of detail, a 
contingency plan should include a strategy for what 
needs to be accomplished to effectively manage and 
respond to a deviation. Specifically, the core team 
should define the necessary design modifications and / 
or actions required in the field to manage the deviation 
(e.g., modifi excavation approach, provide higher level * 
of personnel protection equipment (PPE), consm,tct 
short-term storage area). Ultimately, the objective is to 
ensure the required scope of the contingency plan can 
be documented for procurement purposes and 
preplanning is sufficient to allow rapid, effective 
responses to deviations. 

Additional considerations in developing contingency 
plans are discussed belod: 

. JmDl: Based on the evaluation in e 
step two, the core team should determine the 
necessary 1eveI of development / design to 
ensure the contingency plan can be easiIy 
implemented and will reliably address the 
deviation. As the probability that a deviation 
may occur increases, or as a shorter Iead time 
to respond is required, a more developed 
contingency plan may be necessary to ensure 
rapid implementation. INOTE: In some cases, 
the design of the contingency plan may need to 
be integrated into the base design.] Likewise, 
the greater the potential impacts of the 
deviation (e.g.. occurrence of the deviation will 
require termination of field activities), the 
higher degree of confidence required that the 
contingency plan is implementable. 

I 
3 These same factors an useful to determine the most 

suitable contingency plan in the case where several contingency 
options exist. 



. Fffectiveness: The contingency plan should 
provide a similar level of protectiveness as rhe 
seIected response (i.e.. achieves the established 
response objectives) and any applicable or 
relevant and appropriate environmental 
standards (ARARs). For example, monitoring’ 
may indicate that in addition to Pu-238, metals 
regulated under RCX4’s Land Disposal 
Resuiction (LDR) are present. Should LDR 
Toxicity Characteristic metal waste be 
encountered during excavation, a contingency 
plan for treatment (e.g., immobilization) to 
achieve regulatory levels required for disposal 
needs to’ be in place. 

. w Once expected conditions and deviations 
are identified. the impacts and IikeIihood of 
occurrence of a deviation shouid be evaluated 
against the costs of implementing a 
contingency plan. Again, as the probability 
that a deviation wiIl occur increases, the cost of 
incorporating the contingency plan into the 
base design may be less than incurring the 
additional cost impacts of modifying the design 
later when the deviation occurs. For example, 
if Pu-238 concentrations exceed waste 
acceptance criteria (WAC) for the proposed 
disposal facility, downtime costs incurred until 
additional storage and an alternative disposaI 
site are found could we11 exceed the costs of 
ensuring these contingent responses are in 
place before the excavation begins. 

Step FOUR Develop Aso&ed Monitoring Plan 

A monitoring plan should be developed for each 
deviation in order to determine when the deviation has 
occurred and when to implement the corresponding 
contingency plan. Decision rules (see Highlight 1) are 
an effective tool to specify monitoring requirements 
(how much and what type of data to collect) to detect 
specific deviations and link those monitoring 
requirements to specified contingency plans. 

Decision rules define the criteria necessary for 
triggering action and therefore the core team must 
precisely define these criteria in order to clearly define 
he boundaries for taking action. 

* As used here. monitoring refers to any sampling performed 
during tie response action to defermine when a deviation has 

HIGHLIGHT 1: Example Decision Rules : 

j If the concentration of radon in air exceeds x 
i pCi/L at any monitoring sration along the working 
i fence line during remediation, then a mechanica 

i 

1 ventilator will be used until the concentration 
1 
! 

1 decreases below .r pCi/L. I 

1 If a alph&eta/garnma surface scan during 
i scabbling indicates radiological contamination ! 

i 
above established criteria exceeds a depth of 2 
inches in more than 25% of the area 

I decontaminated, then decontamination will cease 
i , and the building will be demolished and disposed 
i as low-levef radioactive waste. 

I 

J 

Of particular importance in decision rule development 
is ensuring data quality and quantity are acceptable to 
the core team for making a decision of whether a 
deviation has occurred and the necessity of 
implementing a contingency plan. Similarly, the core 
team should determine an acceptable level of 
uncertainty associated with a decision to terminate the 
response (i.e., the error that is acceptable in analytical 
methods to verify remediat& goals have been met in 
order to ciose the site). A table is useful in linking the 
expected condition to the evaluation of deviations and 
development of contingency plans (see Highlight 2). 

. 
Please refer any questions concerning this material to: 

Steve Golian “., ,,::,:: 
U.S. Department of Energy 

., . . ,.:.. 
Office of Program Tnitiatives @M-47) 

.,, ” :. .,’ 
(301) 903-7791 , 

. /’ ‘. I. ;. 
Rich& Dailey 

..,:,: :, . . ,” : : ..,. 1.:’ :;: 
U.S. Department of Energy 
Office of Environmental Policy and Assistance 

’ RCRA / CERCLA Division m-413) 
,‘.:i.;i : . . ‘. ‘, 

(202) 586-7117 - 
. . “” : ‘. ,., ., : 

U.S. Environmental Protection Agency 
:;y..<: ., ..‘; .‘. 

Superfund Hotline ‘. .:.,, 
(800) 424-9346 ,’ .: 



HIGHLIGHT ?: EXAMPLE UNCERTAINTY ANALYSIS TO DEFINE CONTINGENCY PLAN 

EVALUATION 
EXPECTRD REASONABLE 
CONDITION DEVIATION PROBABILfTY OF 

- MONITORING PLAN 
TIME TO RESPOND IMPACT 

CONTINGENCY 

OCCURRENCE 
PLAN 

Po-238 co”tami”atio” I” Con,ami,,ation exlendr to Low. Existing Long. Elcw”io” Ci”, Mcdioo,. Iirusv;~,ios Screen sckcled s;,,,,plcs 5 
the soil does not reach ,bc 

4teroalc wwer 
wilhin 5 fee, of sewer infomution does eo, ~nov~: to uthrr meas lr”, ca~u~ol coe,i”ue erred fee, ellovc dw sewer list 

cxisdng rmdery sewer llnsr requiring cxcnvation 
-Slam pipeliw 

sug8cst comaminmls dcviudoe owt cven,uully the scvw li”c. 
llnc under the notab csnal. 

using an on-she luh 10 
of sol1 wound sewer plpc. have “d8rSled ,o ddr be resolved 10 prevwt 

*Exelwitle in urea 
dc,cmdne If25 pclly 

causing s,roctural depth. schcdole delays. 
udlllce‘lt 1” uw ,dpclh,c 

cleuonp god is me,. 
instabilily i” the pipe. 

es,il nddi,ion~l lo#s,ics 
: , m  in Idace 

During excavadm. Fw&ive dust exceeds sir Medium. Area Slum. Must be rernlved II&h. Ercavaie” c~“oo, Tensr ,.bm Will be 
fugilive dus, will not 

-Provide r,rmy ~enkr and 
qualily wntrol slandards. experiences variable quickly to preve”, cominoe il fugitive dust placed aroe”d ,be hosts ul lhc eicdwlion 

exceed air qualhy control weeha condilions (i.e.. sched”lc delay. s,a”derds are exceeded. pcrintc1er of ,hc 
aandards. 

site 
s~mng winds) during ,bis excavaliou si,e. Gprny cxc;lw,io” she 
time OF year. Cobbly. I 
sand-like soil has low 
moisture coolent. 

Excwatio” will wd Slqw.s ofexcevedon site Medium. Site hes been Shon. Excava,ion slope ttigh. Will impac, cost Vihuol inspection will * Mollify cxcawion 
exceed a deplh of20 feet become unstable and disturbed (previously nws~ be “vxlified quickly end schahde. dcpcnding i”dice,e ,,ns,nble soil 
and slopes will remain 

SlOpC 

begin to sluffofF. backfilled toe depth of IO due IO helllh and safety on severily of slufli”g. condhions. Geologis, 
stable. 

* Short excwadon 
Feet) and lherefore may risks. due,” additional soil will log Ihe soil Iype and 
not be stable. rerluiritlg removal. compare it to lhe cxpcclcd 

geological conditions. 

Pu-238 co”ccnlrallo”t I” Pu-238 c”ncenl~ll”nr In Law. Lhnlted Plctd Shon. Most he rcrolvad High. t~cpcnding”” Um lleld rcreenlng ,I) .Segrcyrllu I”111 E,‘,,O 
cnnal do noI excezd w&e lhc canal exceeds WAC. Investig“tion (LPI) quickly ,e Prevem voh~mscxeceding WAC, ldendfy Pu-238 lovcls repnrl”cly 
wxeptance criterls lnfomwdon dou not sehedulo dcloy. projw, L-OS, end rd,&,e ulrove 3tID PCilg. Coltee, *Provide i~ddi,inn;d 
[WAC) for disposal she. suggest mntominants mry exceed lhc projcc, 5 grab sa~nples from ” Sl”,“gC 

cxcccd WAC. baseline if lhc n&ssury SOT,’ area for Inb nr‘alysis * llwc abemativc 
dispostll is not avnilahlc. to dz,cooi”e if WAC disposal site ihn,itied 

hwe bee” exceeded. and avoilvblc 

t&232 concentrations do ma-232 mncenlralions Low. Recent readings Shor,. ,f,he response I tigh. lixcwirion cn”t,n, Use ticld ha,mmcntu,ion -1lavc higher PPE 
~04 eeeessirie persaenel rcqoire Level A PPH. with field ba,nmu”ta,io” t&r, is ,I) co”ti”ec. cw,i”w w,il 1’1’11 is tu delesoiec if Th-232 pmwdo” lcvctn awilrblv 
protection equipment do “ot suggesl ‘lh-232 appropriate Pl’lt “us, be upgrrdcd. concenlrulions exceed 1 the excwulio” she 
:PPE) above Level B. conccntretions will provided. Level I3 PPI! 

require PPE higher the” rcquiremcna. 
Lsvcl B. 

Vo Land Disposal LDR waste is Medium. Previous Shon. Waste “lus, he Medium. Excavation cas XHF scan of every 5 I 5 -Rc”love aad segregae 
restricted (LDR) wasle is encountered during sampling did not indicate separated imncdia,ely. continue but oppropriale lif, section will indicate LDR was,e 
ncwntcrcd during cxcavrdion. LDR waste. but based cm materiel handling and ~nclidls &we LDR trigger 45”sure adcq,,a,c s,mage 
xcavalion. process history ,his is 8 trrament before disposal levels. ceprci,y exists 

possibilily. is needed. *Ensure trcilto~~nt 
capacily exiw 



April 13.1998 

This is it! 
‘fTbe L&t” of RCM 
Risk Assessors 
Remember that survey someone 
from Region 8 sent you several 
months ago...and possibly again... 
and again since then? Alas, you will 
find endosed the “list” of RCPA risk 
assessors that resulted from that 
survey. 

re survey was designed to 
provide Regional RCRA risk 
assessors with a “network” of 
contack who have experience 
working on RCRA correaive action 
Facilities and expertise -in dealing 
with risk-related issues thin the 
context of the Resources 
Conservation and Recovery Pa . It 
is hoped that this ‘netiork” will (I) 
help’ regional risk assessors with 
problem-solving, (2) Fadliite 
informatjon sharing, and (3) provide 
a mechanism by which to build 
national consistency in performing 
risk assessments for RCPA faciliies. 

In addition, the list includes those 
,OsW stat7 who ,either do risk 
assessment For RCW4 rule-making 
or deal with other areas of RCFW 
.vhich incorporate risk assessment 

Issues. 
. . . 

List format 

The first two pages of the list are a 
quick reference guide to risk 
sxperts, arranged by Region and 
-fQ Office. These pages indicate 
he name, phone number, field(s) 
JF expertise, approtimate 
xoportion of the individuals 
workload that is devoted to RCRA 
-isk assessments. Also indirated is 
Nhether the individual also works 
an CERCLA sites and/or 
combustion fadlies. Finally, the 
quick reference pages indicate 
tihether the risk assessors 
experience ‘indudes primarily 
human heaith or ecological risk 
assessments, or both. 

The remaining pages provide a 
nmre detailed desuiption of each 01 
the risk assessors, induding their 
mailing address, fiuc number, areas 
of expertise and tilii experiences. 
These pages were intended to help 
Regional risk assessors identib 
individual(s) in other regions whc 
have expertise and/or experience 
that may be helpful in resolviq 
issues or problems you may be 
facing at your facilities. 

. . 

Ecologica/ R isk 
Assessors... Fy/ 
tie you aware of the National 
icologio4 Risk Assessment Forum 
:EFW.F)? This group, formerly 
:nown as the National BTAG, 
idopted a new vision statement, 
croup charter and operating 
guidelines in June 1997. The new 
lision statement states, 7he 
icological Risk Assessment Forum 
:EFW) is the national group 
>roviding technical assistance for 
:cological risk assessments to 
;upport risk management decisions 
it hazardous waste sites”. The 
group charter defines, 
membership shall consist of EPA 
employees with an interest. in 
3SWER ecologica risk assessment 
issues (e.g., Regional BTAG 
coordinators, OERR ERT, OSW, 
and ORD representatives)“. The 
Vision Statement and Group 
Charter are attached for your 
review. 

As outlined in the new charter, 
RCRA ecological risk assessors are 
weloome to participate. The EPAP 
holds monthly conference calls to 
discuss eco-risk issues and holds an 
annual meeting to provide policy 
updates and technigl training to 
participants. The current EPJF tri- I 

.-_ 



2 RCRA RISK ASSESSORS 

chairs are Clarence Callahan (R9), 
David Charters (ERT), and Bruce 
Duncan (RI 0). If you are interested 
in participating, please contact one 
of the Vi-chairs or the BTAG 
coordinator in your region: 
Region I: Susan Svirsky 
Region 2: Mike Clemetson 
Region 3: Barbara Okom 
Region 4: Lynn Wellrnan 
Region 5: Brenda Jones 
Region 6: Susan Rcddy 
Region 7: Steve Wharton 

. Region 8: Dale Hoff 
Gerry Henningsen 

Region 9: Clarence Callahan 
Ned Black 

Region IO: Bntce Duncan 

Fare well 
It is with mixed feelings that I inform 
you that I will be ieaving the RCRA 
risk assessor ranks at the end of 
May. I wilt be leaving Region 8 to 
tie a research toticologin position 
within ORD at the Mid-Continent 
Ecology Division in Duluth, MN. I 
must say, I have enjoyed my tenure 
as a RCR4 risk assessor and have 
gained a great appreciation For the 
work you ail do. Probably the most 
astounding thing I learned is how 
mu& hazardous waste is out there, 
how little data exists on many of 
these wastes and thus, how 
important the risk assessor’s role is 
in accomplishing correceive action. 
I know that my experience as a risk 
assessor. till give me a unique 
perspective as I move back into 
research. I am planning on staying 
in touch and working with you to 
do what I can to ensure ORD’s 
research programs are relevant For 
risk assessments of hazardous 
wastes. 

I’ve had the pieasure to meet many 
of you and, in the process of 
compiling the survey, I have talked 
with nearly all of you. It’s been a 
pleasure and thanks for your help! 

Sincerely, 

7ahz %vzy 
. 

F /la/ Mote 
IF anyone would like to volunteer to 
take on the task of updating the 
RCR4 risk assessors list periodically, 
please let me know, ASAP. To 
reach me. just look me up on the 
quick reference page of the list! 

. . . . . 



RtxA RISK ASSESSMENT CONTAC 

EGION LAST NAME FIRST NAME RA ROLE FIELD(S) of EXPERTISE 
1 BALLEW Mary___- Risk Assessor Public Health/Epidemiology .._.... ..__ .._.__. ~.~.. . ~~~. ~~~~ 

----I HSIEH Jui-Yu Risk Assessor Toxicology/Biology_~~~_~~ 
1 TYLER Patti --..- Risk Assessor Aquatic Biologyrt’oxicology 

_-_? No EPA RCRA iisk Assessors 
~__ 

3 PRINCE -- Ruth Risk Assessor Toxicology --.---__ ____. 
3QUINN-. __. Elizabeth Risk Assessor ToxicOlogy 

3 ROTENBERG Sam Risk Assessor ChemlEioche~oxicology 
-... --- 
~.~ ..-. 4 ADAYS .-..._ --- G!!?!!.-.. Rislr/\sir_essorToxicologlr, -. ..~~~~~~~~ 

4 AKIN Elmer Risk Ass=ssor E??!E!!IQL-~--.~~~~ ~. _,. 
-4 KOPOREC -,Kevin Risk Assessor Toxicology 
>._SIMON Ted Risk Assessor Toxi~logy 
.A. WELLMAN Lynn --_ ~- _.--- Risk Assessor Plant Ecology/Env. Science 
~-~__ .--__- -___.- 

5 CAPRON Lisa Risk Assessor Ecology 
:5 MANGINO-_-~~ Marici Rlsk Assessor To-ylChemistry_,~--_- 
‘5 MAZUR Daniel Risk Assessor Aquatic Ecology -_-_-- ---__ ___ 
5 OLSBERG __ ~@I Risk Assessor Toxicology 
5 EHARROW Diane ReVleWer E$%lY 

..~ __- 
6 KIM YOUngm Risk Assessor Toxicology -- 
6 MARTINEZ Maria1 Risk Assessor Toxicology 
6 MORTON Michael Risk Assessor Toxicology/Aqua!ic Biology .__-.-_ 
6 YURK Jeff Risk Assessor Ecology/Toxicology ~-. 

-- - ~----- _-... 
7 MONROE David Risk Assessor TOX~CO~OQY 

..__. z WHARTON Steve Risk Assessor Aquatic Biology~~+gy .,, 

8 BENSON Bob Risk Assessor Toxicology 
8 HENRY Tala Risk Assessor Toxicology 

9 BLEVINS __ Mary Risk Assessor Ecology 
9 DOWNEY Jennifer Risk Assessor EcologylBiolog~ .-- .-.-.--..- 

-9 WILSON Patrick Risk Assessor Toxicology - 

10 BAILEY Marcia Risk Assessor Toxicology 
10 DUNCAN Bruce Risk Assessor Ecology/Marine Biology 
10 GOULET Joe Risk Assessor Toxicolog@iology/Ecology 
10 NWOSU Julius Risk Assessor TOxiColOgy 

: ! 

.-. 

-. 

-.- 

-. 

,- 

-2 

-.. 
s 

PHONE # 
617-573-5716 
617-565-3501 ._... --.--... 

~781-660-4342 

215-566-3118 
215-566-3366 
215-566-3396 

404-562-8667 
404-562-6634 
104-562-8644 
~~$-~-a1342 
104-562-6647 

312-666-0676 
312-886-2569 
312-353-7997 
312-353-4666 
Gzaa6-6iG 

:14-665-6768 
214-665-2230 
214~665s6i29 - - -..-- 
214-665-8309 

g13-551-7184 
913-551-7819 

303-312-7070 
218-529-5159 

‘ik%i4-2069 
415-744-2062 
415-744-2036 

206-553-0684 
206-553-8086 
206-553-6692 
!06-553-7121 

RCRi 

.; 

X 

X 
X 
X 

X 
X 
x 
X 
X 

-:: 
X 
X - 
X -.._.. 

X 
X 
X. 
X 

X 
i 

II 

X 

ii 

x 
X 
x- 

X 

I 
-. --.__ 

ncinerato NOTES 
No 100% RCRA 

Yes 100% RCRA 
No 15% RCRAI WAM for RCRA ERA contract 

No 100% RCRA 
,-NC& JOO% RCRA 
Y6S 100% RCRA 

No lO%RCRA 

KEs. 30% RCRA 
-v&S_ go% RCRA ’ No .20”/,RCRA-~ -.-.-.-._ -- ..-.,. ~.~~.._~_...~._..... 

-__-...-- 
10% RCRA 
10% RCRA 
10% RCRA 

6s 1100% RCRA 
I% RCRA No pc 

-0% RCRA 

- , - . -. . 
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ves .. h~meey .Rqion 2 RCRA Toxicologist 

.yO 100% RCRA 
,.hK,., 100% RCRA 

RCRA. since ‘66 NJDEP, Consulting. R2 



NATIONAL ECOLOGICAL IUSK ASSESSMENT FORUM 
VISION STA- 

” The Ecological Risk Assessment Forum (ER4F) is the national group proviag ~ecbnicai 
assistance for ecological risk assessments tdsupport riskmanagement decisions at hazardous 
waste sites. The ?%4F sewes to promote scientifically defensibIe and nationally consistent 
methods for conducting ecological risk assesqeots (ERAS) that provide risk managers with 
information needed to make’and communicate transparent, reasonable, risk-based decisions. 

The ERAF witI support the following principles: 

L. Provide a national forum for transfer of technical methods for environnienti assessment 
and biological mdnitoring; 

‘2. Enhance cooidmation between EPA regions and headquarters ofEces in technical matters 
of ecological risk assessment and convey consensus opinions on their application in policy 
decisions: 

3. Obtain and dispense tech&J information for members through various sources, such as 
literature reviews, professional meetings and forums, agency documents and personal 
contacrs. 

4. Collaborate with and provide support as necessary to other EPA programs, federal and 
state agencies, and tribes. ; 



NATIONAL ECOLOGICAL RISK ASSESSMENT FORUM 
GROUP CHXRTERAND OPERATINGGIJIOELINES 

.-;-, 
The &.I? has adopted a vision statement that forms the basis for its activities and fkther adopts 
the folkwing operating guidelines. . 

I. MEMB- 
. 

A’ Membership wiii consist of EPA employees with an interest in OSeR ecologicai 
risk assessment. issues at hazardous waste sites (e.g., Regional BTAG 
Coordinators, OERR, ERT, OSW, and ORD representatives). 

B. Non-EPA empidyees may be invited to participate as ex offi& members in EIUF 
meetings, calls. or other activities with the consensus of the forum. 

IT” MEMBER RESPONSIBILITIES 

A Members wiI1 regularly participate in periodic conference calls, nationai meetings, 
‘and other forum-wide activities. 

B. Members wiil join and actively participate in work_eroups formed to address issues 
and generate work products. 

C. Members wil1 solicit input from and provide information to risk managers charged 
. with the responsibility of making ecologicaiiy based risk management decisions at 
hazardous waste sites. 

III. LEADE&IiP 

A 

B. 

Leadership will consist of three Co-chairs, nvo of which must be from RegionaI 
,Offices. Terms wilI be ~0 years. with one co-chair term beginning in even 
numbered years, and two co-chair terms beginnine in odd numbered years. The 
term beainnkrg in even numbered years will be held by a Regonai Office 
iepresentative. Xo successive t&ms will be allowed, and service wilI be voluntary. 

Sefection of Co-&&s will be through & election process. Incumbent Co-chairs 
will solicit nominations and prepare the ballot for Co-chair eiection. Voting will be 
based on simple majority, with each of the Re@onal Offices, OERR, ERT, OSW, 
and ORD having three votes. The nominee(s) receiving the greatest number of 
votes during the current election cycie wilI serve as the Co-chair(s)’ for the terms 
under consideration. The nominee receiving the next greatest number of votes 
following the Co-&&(s) witl be the first alternate Co-chair, who would serve if a 
Co-chair is unable to wmpiete his/her term. &ctions wiIi be held at the summer 
meeting (generally, the third quarter of the tical year). 



.4 Co-chairs will deveiop agendas for, coordinate. and memorialize proceed;ngs of 
conference calls and national meetings. 

B. Co-chairs wiii maintain a’Technicai Issues Docket. which includes those scientific 
issues on which the EM will provide a consensus opinion. 

C. Co-chairs will moninx progress of workgroups in xsolving technical issues. 
schedde work among workgroups, and ensure timely completion ofwork 
pmducts. 

D. Co-chairs will serve as points of contact for communication !:’ .:: .:3m the 
E&V. This role will include serving as a conduit for fUnding 2~: tne L&F. 

v. DECISION MAKIXG PROCESS 

A Consensus will form the tiasis for BMF decision making. .L quorum.of ten 
members is required to establish’consensus. 

B. Consensus will proceed as follows: 

1. Tier I: The ElUF wiil strive to achieve the broadest possible consensus 
amongst all members; falling this, 

2. Tier Il: Consensus building will revert to one voice per organization by 
designated representatives for a total of 14 entities participating (i.e.. the 
10 Regions at one voice each. plus OEM. ERT, OSW, and ORD all at one 
voice each). 

C. Prenotifzation of a consensus building evem is required: a rwo week notice is 
preferred. 

A’ Conference calls will occur monthly on the third Tuesday of the month for a 
m&mum of two hours. Co-chairs will assure an adequate agenda for each call 
and will cancel any caIl absent such an agenda. 

B. BRAF national meetings will occur twice per year, one of which will be held in the 
Washington, D.C. area Meetings will occur generally in the first and third 
.quarters of the fiscal year one meeting wilI occur concurrently with the human 
health risk assessors. ifpossible. 

C&hairs will archive in the designated repository all proceedings t?om national 
meetings and conference calls and all workgroup work products. 
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Effective Group Participation Skills
Communication Tool for a RCRA Corrective Action Project Manager

As a Project Manger, your success achieving a Corrective Action depends, in part, on your level of skill
development in working with other people.  Educational systems often fail to provide skill development in
this subject area.  As an aid to you as a Project Manager, this Communication Tool offers a summary of
some group participation skills along with a self-assessment to help you determine your areas of strength
and further development.

As a RCRA Corrective Action Project Manager, your ability to work effectively with others such as the
facility, the public, colleagues/managers/employees in your agency, or other regulatory agencies greatly
influences the ease and success of your Corrective Action projects.  Effective group participation skills can
be learned or developed over time.  The first step is determining your current skill level.  The following
table is a tool to help you assess your current group participation skills:

1) The left column lists the specific “Group Participation Skills,” behavior you might use in a discus-
sion, meeting, phone call, or interaction with the facility, the public, the other regulatory agency, or
your own agency.

2) In the next column, place a check mark in one of the three boxes in the middle to indicate the extent
to which you have developed and apply this skill in RCRA Corrective Action projects.

3) When you complete this self-assessment, circle those group participation skills for which you have
checked the accompanying boxes “Not at all” or “Partially.”  Then, review the right-hand column to
see how you can practice this skill and apply it in the future.
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Effective Group Participation Skills
Communication Tool for a RCRA Corrective Action Project Manager

Group Participation
Skills

Extent to which I have
developed and apply this
skill in RCRA Corrective

Action

To practice this skill . . .

Verbally summarize what you hear another say,
and ask if it is accurate.

Assess what information is relevant to the
discussion, and ask others for that information or
for their opinion.

State your ideas clearly and directly.  Offer
examples or illustrations.

In two sentences or less, identify the main point(s)
of what you just said.

Pose a question such as, “What if we (insert idea)?
What would be the benefits?  The obstacles?”

Combine the suggestions and ideas presented into
a new idea.

Assess what information is relevant to the
discussion, then provide helpful information or a
helpful opinion.

Offer a solution that may be acceptable to all
parties.

Offer some levity or humor in discussion.
Lighten up the situation by telling a “light” story.

Suggest guidelines or minimum criteria against
which the group might evaluate potential solutions.

Paraphrasing

Information or opinion-
seeking

Clarifying

Summarizing

Testing ideas

Integrating ideas

Information or opinion-
giving

Compromising

Reducing  tension

Setting standards

Not at
all

Partially Totally
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Effective Meetings with the Facility
Communication tool for a RCRA Corrective Action Project Manager

Meetings can be productive means of accelerating a Corrective Action or a waste of time.  Whether a
meeting is productive or nonproductive depends, in part, on you as a Project Manager.  You can improve the
likelihood of a productive meeting(s) with tangible outcomes by applying some of the ideas and practices
provided below.

As a RCRA Corrective Action Project Manager, you may meet routinely with the representatives of a
facility undergoing a Corrective Action.  A productive working relationship with the facility may make
your job easier, more enjoyable and may help the facility achieve Corrective Action Results more quickly
and successfully.  A productive working relationship is often created through shared successes, and effec-
tive meetings can be one way to help create shared successes.  Meetings are a productive means to share
ideas, educate the facility, obtain information first-hand, and provide information first-hand.  Meetings are
an opportunity to conduct a site walk of the facility; to meet with key facility personnel, especially those
with past history of the facility, and those who will be involved in implementing a Corrective Action; to
review the facility’s Conceptual Site Model, or to share yours; to openly and informally discuss future land
use options; and to share and informally discuss other ideas.

This communication tool will assist you in helping promote or build productive meetings between the
regulatory agencies and the facility to achieve a RCRA Corrective Action Result.

Key actions you can take to help create productive meetings include:

• Focus discussions on Something Tangible, Specific, and in Common.  Discussions between a
facility and a regulatory agency can be very general, non-specific, and highly theoretical.  You may
find yourself frustrated when what you thought you heard does not correlate with the actions or
activities following a “meeting of the minds”.  In meetings, by focusing the facility’s and your
attention on something very tangible, specific, and in common, you increase the likelihood that
meeting outcomes produce more tangible results. Environmental Indicators (EIs), a Conceptual
Site Model (CSM), or groundwater models are some examples of topics that are very tangible,
specific, and ideally in common.  Some Regional Environmental Protection Agency (EPA) offices
request the facility complete EI forms so that the EPA office and the facility then compare forms
and better define areas of agreement and disagreement.  These offices find this focuses the discus-
sions on the more technical versus conceptual topics, and a Corrective Action proceeds more readily.

• Get the ‘Right’ People to Participate.  Much work goes into making effective Corrective Action
decisions.  The process can often take months or years.  The discussions, the selection of assump-
tions, the choice of risk assessment scenarios - all these lead over time to Corrective Action deci-
sions.  A method to streamline decision-making is to involve the ‘right’ people throughout the
process, even during early stages of information gathering and decision-making.  The ‘right’ people
are those in the position to make Corrective Action decisions.  This may often include a facility
representative who is empowered to make Corrective Action decisions.  It will also likely include
their consultants.  Find out who these people are, and meet with them to make best use of your time.

• Clarify Roles and Responsibilities.  It is important to maintain your role as a representative of a
regulatory agency.  The facility will benefit by your clarifying your role in these meetings and in the
RCRA Corrective Action process.  You will benefit from hearing the facility verbalize what they
view as their role and their responsibilities in the Corrective Action process.  You more easily can
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correct any misunderstandings when you are aware of areas of misperception.  Clarifying roles and
responsibilities is especially important in the area of public participation, where you and the facility
have joint responsibilities.

• Maintain Regular Meetings.  A RCRA Corrective Action, like all successful endeavors, requires a
continuous focus of attention and energy over time.  Quarterly meetings, for example, are one
means to keep the attention and energy of the facility and regulatory agency focused on achieving
the same Corrective Action Results.  You can help monitor regular meetings an by creating an
ongoing schedule agreed to by all participants.  Scheduling the time on everyone’s calendar can
often be difficult, and you can avoid the hassles of scheduling these meetings by setting up a regular
date, for example “the Tuesday of the first full week of each quarter.”

• Create a “Roadmap.”  A “Roadmap” is a plan with milestones, an approach to achieving an end
result, in this case Corrective Action Results.  By working with the facility to outline a “Roadmap”
to achieve a Corrective Action, you can provide your input and suggestions and also have an idea of
how the facility plans to proceed and what progress you can expect.  Creating a plan with mile-
stones helps reduce unwanted surprises or misunderstandings, and it creates a common tool that
you and the facility can use to move toward a Corrective Action Result.

• Clarify Important Decisions.  Meetings are important opportunities to not only exchange informa-
tion, but also to clarify past decisions, suggest tentative future decisions, and clarify a present
course of action.  With the ‘right’ people present, this is an opportunity to discuss and get as close
as possible to clarifying a decision or the “next steps.”  Summarize decisions at the meeting, and
check to ensure you and everyone have a correct understanding.  Together, create a feedback mecha-
nism or a means for everyone to obtain the same information arising out of the meeting.  One
method is to write your summary of decisions or ‘next steps’ on flip chart paper during the meeting
and obtain everyone’s feedback as to the accuracy of your understanding.  These can be converted
to notes and distributed to all participants after the meeting.  Meeting notes might be taken by a
designated note-taker, with an agreement to finalize or agree to the content of the notes in a confer-
ence call 2 weeks after the meeting.

• Acknowledge the Shared Successes.  Success breeds more success.  Recognize and build on suc-
cesses, such as the ability of your agency and the facility to agree on the fundamental aspects of a
conceptual site model, or the success a facility has achieved in accomplishing an Interim Action.
Mention the successes, ask the representatives at the meetings what helped create these successes,
and encourage the group to continue building on these activities and behaviors that resulted in a
success.
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Working with Resistance
Communication Tool for a RCRA Corrective Action Project Manager

As a Project Manager, achieving your goals may require a change in another’s attitudes, behaviors, or
actions.  Often, a person or an organization’s first response to change appears in the form of resistance.
Therefore, at times you encounter resistance from the facility, the public, your colleagues, or other regula-
tory agencies.  Unknowingly, some of your automatic responses may actually increase another’s resistance
and thereby impact a Corrective Action.  This Communication Tool can help you both understand and
reduce this natural resistance through increasing your knowledge and developing some specific skills.

In a RCRA Corrective Action project, you may often face resistance and challenges when working with the
facility, the public, colleagues within your own organization, and colleagues in other regulatory agencies.
This is normal and natural, as you are working with people and organizations with different beliefs, values,
and priorities.  For example, a facility may fail to meet your expectations.  A public group or representative
may continue to press for change or expediency in a particular Corrective Action.  Members within your
own agency may place higher priority on aspects of a Corrective Action you view as less urgent and impor-
tant.  Or, another regulatory agency may disagree with your approach in handling a particular Corrective
Action.

You can more easily and directly achieve a RCRA Corrective Action Result by reducing the resistance
between yourself, the facility, the public, and colleagues in your and other regulatory agencies.  The first
step is educating yourself on just what is resistance, what increases it, and what you can do to decrease the
resistance.

What is resistance?

• Resistance is often a person or an organization’s first response to making a change.  It is a
natural response to help maintain one’s current beliefs, values, and priorities.  As a RCRA Correc-
tive Action Project Manager, you are often asking a person or an organization to modify in part their
beliefs, values, or priorities to more highly regard environmental cleanup.

What increases resistance?

• Resistance often increases when people feel they are ‘not fully heard’ or are disregarded.  For
example, if a local resident at a public meeting expresses a concern to the facility or regulatory
agency and that concern is disregarded, the resident’s resistance to changing a belief, value, or
priority may increase.

• Resistance often increases if you put up “roadblocks” to communication.  These may include:
threatening, preaching, arguing, criticizing, blaming, ridiculing, shaming, or being overly directive.
As a RCRA Corrective Action Program Manager, you may choose or need to use these behaviors in
certain circumstances.  You can benefit by recognizing these will likely create “roadblocks” to
communication and make it difficult to return to a more collaborative, consensus-building approach
with a facility, the public, or regulatory agencies.

How can I reduce resistance?

It is helpful to recognize that resistance, rather than being a tug of war, represents an opportunity to learn, to
grow, and to discover new ideas and solutions.  Rather than being a game in which someone is right and
someone is wrong, you can develop or enhance your skills to reduce resistance and create a bridge of
communication between yourself, the facility, the public, and colleagues in regulatory agencies.
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• Listening Skills.  The first step in dealing with resistance is to truly understand, not necessarily
agree with, but at a minimum, understand another’s point of view.  Some practical suggestions
for developing your listening skills include:

— Stop talking.

— Empathize.

— Recognize your own judgements, prejudices, and biases.

— Demonstrate you are listening with maintaining good eye contact, appropriate facial gestures,
frequent nods to assure that you hear what they are saying, and occasional “uh huh” or “I hear
you.”

— Get their main concerns.

— Avoid jumping to conclusions.

• Acknowledgment Skills.  The next step in dealing with resistance is to openly acknowledge or
communicate another’s point of view.  It is helpful, where a person expresses a great deal of
emotion, to openly acknowledge the person’s emotion.  This requires effectively listening not only
for what is said (the content) but also for the feeling or emotion behind the content.  Some ways to
openly acknowledge another’s emotions include phrases such as the following:

— I sense you might feel ....

— You sound as though you are anxious (or worried, or afraid) about ....

— It seems you are very upset about ...

— You look worried about ...

— You appear confused/frustrated about ...

— This seems unfair to you that ...

Only after the other person feels their point of view and emotions (if there is emotion behind the
communication) will the person be open and receptive to options, suggestions, and problem-solv-
ing.  Attempting to provide options and suggestions, or to problem-solve, before they feel heard
and understood actually increases the resistance.

• Flexibility Skills.  Flexibility is the skill of being adaptable, responsive to change, resilient.  As a
RCRA Corrective Action Project Manager, you may find this skill most valuable as you work to
bring together the different ideas and perspectives of yourself, the facility, the public, and other
regulatory agencies.  You may find it useful to offer or consider different possible alternatives.  You
may find it beneficial to more openly consider another’s point of view, such as the facility’s as-
sumptions that form the basis of their conceptual site model, a community’s future land use ideas,
or your technical expert’s opinions.

Once I reduce the resistance, what next?

After you reduce the resistance through effectively listening, openly acknowledging another’s point of
view, and demonstrating openness to new ideas and options, you can help create a bridge of understanding
between yourself, the facility, the public, or colleagues in the regulatory organizations.  You do this by
building on areas of agreement.  Sometimes you must “peel the onion” to discover the areas of agreement.
“Peeling the onion” involves asking questions, listening, and discovering those areas of agreement.  Bring
these to the surface, and work with others to start building on even small areas of disagreement.  A small
success can lead to a larger success.  Enough of these successes leads to RCRA Corrective Action Results.
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Statement
This manual reviews regulatory requirements an d
provides policy guidance to help implement the RCR A
program.   The policies set forth in the attached manua l
are not final agency action, but are intended solely a s
guidance.   They are not intended, nor can they be relied
on, to create any rights enforceable by any party i n
litigation with the United States.  EPA o fficials may decide
to follow the guidance provided, or to act at variance with
the guidance, based on an analysis of specific sit e
circumstances.   The Agency also reserves the right t o
change this guidance at any time without public notice.

This manual replaces and supersedes the 1993  RCRA
Public Involvement Manual (EPA 530-R-93-006).  Thi s
manual is designed for use by  agency staff, public interest
organizations,  private citizens, and owners/operators o f
hazardous waste management facilities.
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What This Manual Can Do For You

A Handbook for All
Stakeholders

This document is a user’s manual for public participation activities in the
permitting process.  In the same way that a user’s manual explains how a
car or an appliance works, this manual explains how public participation
works in the RCRA permitting process and how citizens, regulators, and
industry can cooperate to make it work better.

EPA teamed up with a diverse group of stakeholders from the
environmental community, industry, and government agencies to produce
this manual.  The manual emphasizes the importance of cooperation and
communication, and highlights the public’s role in providing valuable input
during the permitting process.  The manual also furthers EPA’s
commitments to early and meaningful involvement for communities, open
access to information, and the important role of public participation in
addressing environmental justice concerns.  

EPA wrote this manual to help all stakeholders in the permitting process. 
Here is how the manual can help you:

If you are a citizen...
This manual provides a clear description of the many public participation
activities that are required by federal regulations.  The manual also points
out steps that agencies, company owners, and public interest groups can
take to provide more public input into the process.  In this manual, you will
also find a list of people and organizations that you can contact to learn
more about the permitting process and about community organizing. 

If you are a government regulator...
This manual provides specific details about public participation
requirements and outlines EPA’s current policies.  The manual also
explains activities that you can conduct to provide better information to the
public and to invite more public input into your RCRA permitting work. 
By reading this manual, you will learn how to open a dialogue with other
stakeholders, how to assess communities and be sensitive to their concerns,
how to plan for public participation, how to fulfill all the regulatory
requirements, and how to go beyond the requirements.

If you are a member of a public interest or environmental group...
Reading this manual will let you know what public participation events are
required under federal regulations, and how your organization can get
involved.  It provides useful tips, based on the experience of public
participation practitioners, on how to interact with other stakeholders and



how to conduct public participation activities.  The manual also provides
contacts and publications that you can tap into for more information.

If you own or operate a hazardous waste management facility...
This manual describes when and how to conduct the pubic participation
events involved in the permitting process.  It points out the events you are
responsible for and lets you know how the permitting agency will conduct
other activities.  By reading the manual, you will find out how to interact
with the community around your facility, and how to be sensitive to their
concerns, and how to cooperate and communicate with all stakeholders. 
The manual also describes public participation opportunities you can
provide that go beyond the requirements.

Other Sources of
Information

EPA is compiling a reference list of public participation and risk
communication literature.  For this list, EPA is interested in the following
subjects areas: community organizing, community involvement and
participation, environmental justice, risk communication, creative problem-
solving, alternative dispute resolutions, participatory activities,
environmental activism, and information-sharing.  EPA is not interested in
technical documents or data related to permitting. To initially solicit items
for the reference list, EPA published a notice in the Federal Register (61
FR 15942).  EPA intends to update the list periodically; any additional
items people wish to propose for inclusion in the reference list may be
submitted to the attention of the RCRA Permits Branch, Office of Solid
Waste (5303W), U.S. Environmental Protection Agency, 401 M Street SW,
Washington, DC 20460.  Please do not send the original document.  Include
the full names of all authors, full titles, publisher, date of publication, city
where the work was published, an abstract, and an address and/or phone
number where one can write or call to obtain the publication (if applicable). 

An initial draft of this reference list is available through the RCRA Hotline,
or through the RCRA Information Center, in Docket Number F-95-PPCF-
FFFFF, (see Appendix A for the appropriate telephone numbers).

If you are not trying to find out about public participation in the permitting
process for facilities that store, treat, or dispose of hazardous wastes, then
this manual will not be the best one for you.  The following are suggestions
of places to look for related information:

C If you are trying to learn more about public participation in the
Superfund program, refer to Community Relations in Superfund:   A
Handbook  (USEPA, EPA/540/R-92/009, OSWER Directive
9230.0-3C, January 1992).

C If you are trying to learn more about the siting of hazardous waste
management facilities prior to permitting, you will most likely need
to contact your local or state officials.  See Appendix B for a list of
state agency contacts.  EPA is planning to issue guidance on this



topic during 1996.  Contact the RCRA Hotline (see Appendix A for
the number) for more information.

C If you are trying to learn about hazardous substances (other than
wastes) stored by facilities or amounts of toxic substances released
to the environment, you will want to find out more about the
Emergency Planning and Community Right-to-Know Act
(EPCRA), or and the Toxics Release Inventory (TRI).  Call EPA
HQ, your Regional Office, or the RCRA/Superfund Hotline (see
Appendix A for phone numbers ) for more information. 
Information on accessing EPA data is available in Appendix R.

C If you are trying to find out about how the public can participate in
siting municipal waste landfills, refer to Sites for Our Solid Waste: 
A Guidebook for Effective Public Involvement  (USEPA, EPA/530-
SW-90-019, March 1990). 

If you are unsure about whether a facility in your area will need a RCRA
permit, you can contact your State agency or your Regional EPA office
(see the Appendices A and B for numbers).
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This manual covers
federal public
participation

requirements.  States
may have additional

requirements.

Chapter 1
Introduction

Overview of this
Manual

This manual is a guide to improving cooperation and communication
among all participants in the RCRA permitting process.  Like the
September 1993 RCRA Public Involvement Manual (EPA530-R-93-006),
this manual outlines public participation procedures and what staff in EPA
and RCRA-authorized state programs can do to ensure that the public has
an early and meaningful role in the process.  However, this new manual
goes beyond the scope of past manuals by providing public participation
guidance to regulated industries and the communities that interact with
them.

The broader scope of today's manual reflects EPA's belief that all
stakeholders have a role in providing for meaningful public participation. 
Permitting agencies, public interest organizations, community members,
and regulated facilities are all stakeholders in RCRA permitting actions. 
Each group has an interest in the permitting process and, moreover, can
take steps to increase public participation and improve communication. 
This manual provides guidance for all RCRA stakeholders who seek to
achieve these goals.  Of course, the Federal and State agencies still
administer RCRA and its public participation activities, but EPA
acknowledges that members of communities and owners and operators of
hazardous waste management facilities also play an integral role in the
permitting process .

One reason for the broader scope of this guidance document is that facility
owners and operators have more formal responsibilities than ever in RCRA
public participation.  This trend in EPA’s approach, demonstrated through
regulations such as the permit modifications procedures in 40 CFR 270.42
(52 FR 35838, September 23, 1987) and the part 124 changes in the "RCRA
Expanded Public Participation" rule (60 FR 63417-34, December 11, 1995),
has made facility owners and operators responsible for a number of public
participation activities -- from public notices to meetings and information
repositories.  These new regulations underscore EPA's support for
strengthening the link between facilities and their host communities.  

This manual will also be helpful to many private companies that have
adopted, or are establishing, public participation programs as part of their
commitment to good corporate citizenship.  While these activities often
take place outside of the official RCRA permitting process, EPA supports
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Some of the most
meaningful involvement for
citizens may occur outside

of the official process.

facilities in their efforts to inform and involve the public.  This manual will
guide facility owners and operators as they implement the public
participation requirements of the RCRA program, especially those in the
RCRA Expanded Public Participation rule.  The manual will help facility
owners and operators go beyond the regulatory requirements, expand their
public participation activities, and build lasting relationships with
surrounding communities.

Citizens are an essential component of the RCRA permitting process.  The
formal public participation activities, required by regulation, aim to provide
citizens with both access to information and opportunities to participate in
the process.  Some citizens and other groups have expressed concerns about
barriers to involvement in RCRA permitting.  EPA was also concerned --
as are many members of the public -- that formal public participation
begins too late in the permitting process and that RCRA permitting
information is not always accessible to people.  In response to these
concerns and others, EPA promulgated the RCRA Expanded Public
Participation rule.  We hope that this rule and its accompanying policy
statement will improve access to permitting information and enhance public
participation.  

EPA recognizes that valuable public participation can take place outside of
the formal procedures mandated by regulation.  Through informal channels,
citizens communicate and interact with other citizens, public interest
groups, regulated facilities, and permitting agencies.  EPA supports
communities in their efforts to carry out informal means of participation
that go beyond regulatory standards.  Some of the most meaningful and
informative involvement for citizens may come through activities not
organized by permitting agencies or regulated facilities.  We hope that this
manual will be a valuable resource for communities and public interest
groups that are concerned about RCRA facilities in their area.    

Following this introductory chapter, the manual is organized as follows: 

Chapter 2, “Guidelines for a Successful Public Participation
Program,” introduces some basic public participation concepts and
points out principles of public participation that we encourage all
RCRA stakeholders to follow.

Chapter 3, “Public Participation in RCRA Permitting,” covers the
basic steps in the RCRA permitting process and the public
participation activities that accompany them.  After reviewing the
requirements, the chapter provides a list of additional participation
activities to supplement the requirements.

Chapter 4, “Public Participation for RCRA Corrective Action Under
Permits and §3008(h) Orders,” details EPA’s public participation
guidelines for the corrective action program.  This chapter reflects the
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current agency position on these issues as the corrective action
program continues to evolve.

Chapter 5, “Public Participation Activities: How to do Them,”
provides detailed descriptions for dozens of public participation
techniques -- required and optional, formal and informal.  The chapter
explains all of the public participation methods mentioned in the
previous chapters and provides information on additional methods.

The Appendices provide resources that will help any participant in the
RCRA permitting or corrective action programs.  Included in the
Appendices are:  phone numbers and addresses for contact persons at
all state agencies, the 10 EPA Regional offices, and EPA
Headquarters; current permitting fact sheets; example notices and
press releases; and EPA policy memoranda.

If you already have a general knowledge of the RCRA permitting program,
you may want to skip ahead to Chapter 2 at this point.

The Big Picture The RCRA program involves many people and organizations with roles
that vary greatly.  Congress writes or amends the Act which, when signed
by the President, becomes law.  After the Office of Solid Waste and Emer-
gency Response (OSWER) at EPA develops the regulations that more
specifically define and explain how the law will be implemented, the
RCRA program is implemented by both EPA Headquarters (OSWER) and
staff in EPA regional offices.  The states may, in turn, apply to EPA for the
authority to run all or part of the RCRA program.  In doing so, a state may
adopt the federal program outright or develop its own program, as long as it
is at least as stringent and as broad in scope as the federal program.  The
regulated community is involved with the RCRA program because it must
comply with the law and its regulations.  Finally, the general public
participates by providing input and comments at almost every stage of the
program's development and implementation.

RCRA and its 1984
Amendments

The Resource Conservation and Recovery Act, an amendment to the Solid
Waste Disposal Act, was enacted by Congress in 1976 to address a problem
of enormous magnitude -- how to safely manage and dispose of the huge
volumes of municipal and industrial solid waste generated nationwide.  The
goals set by RCRA were:

C To protect human health and the environment;

C To reduce waste and conserve energy and natural resources; and
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RCRA GOALS

C To protect human health
and the environment

C To reduce waste and
conserve energy and
natural resources

C To reduce or eliminate the
generation of hazardous
waste as expeditiously as
possible

C To reduce or eliminate the generation of hazardous waste as
expeditiously as possible (also referred to as waste minimization and
pollution prevention).

The Act continues to evolve as Congress amends it to reflect changing
needs.  It has been amended several times since 1976, most significantly on
November 8, 1984.  The 1984 amendments, called the Hazardous and Solid
Waste Amendments (HSWA), significantly expand the scope and
requirements of RCRA.  The HSWA provisions related to corrective action
at RCRA facilities are described later in this chapter.

The program outlined under Subtitle C of the Act is the one most people
think about when RCRA is mentioned.  Subtitle C establishes a program to
manage hazardous wastes from cradle to grave.  The objective of the
Subtitle C program is to ensure that hazardous waste is handled in a manner
that protects human health and the environment.  To this end, EPA
established regulations under Subtitle C regarding the generation;
transportation; and treatment, storage, and disposal of hazardous waste. 
These regulations are found in Title 40 of the Code of Federal Regulations
(CFR), in Parts 261-266 and Parts 268-270. [Note: The CFR contains all
the general and permanent rules published by the Executive departments
and agencies of the Federal Government.]  

The Subtitle C program has resulted in perhaps the most comprehensive
regulatory program EPA has ever developed.  The Subtitle C regulations
first identify those solid wastes that are "hazardous" and then establish
various administrative requirements for the three categories of hazardous
waste handlers:  (1) generators; (2) transporters; and (3) owners or
operators of treatment, storage, and disposal (TSD) facilities.  This manual
applies only to the TSD facilities, and the term "facilities" in this manual
refers only to TSD facilities.  The Subtitle C regulations set technical stan-
dards for the design and safe operation of hazardous waste facilities.  These
standards are designed to minimize the release of hazardous waste into the
environment.  Furthermore, the regulations for RCRA facilities serve as the
basis for developing and issuing (or denying) permits to each facility.  Issu-
ing permits is essential to the Subtitle C regulatory program because it is
through the permitting process that the regulatory agency actually applies
the technical standards to facilities.

RCRA Facility
Permitting

Owners or operators of TSD facilities are required to submit a
comprehensive permit application covering all aspects of the design,
operation, maintenance, and closure of the facility.  Owners and operators
are also required to certify annually that they have a waste minimization
program in place.   Many companies have found waste minimization is
often a cost-effective alternative or supplement to waste management. 
Facilities in existence on November 19, 1980, operate under interim status
until a final permit decision is made.  Similarly, facilities that are in
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existence when new regulations are promulgated that subject them to
RCRA Subtitle C may also operate under interim status while they proceed
through the permitting process.  New facilities are ineligible for interim
status and must receive a RCRA permit before construction can commence.

The permit application is divided into two parts: A and B.  Part A is a short,
standard form that collects general information about a facility.  Part B is
much more detailed and requires the owner or operator to supply detailed
and highly technical information about facility operations.  Because there is
no standard form for Part B, the owner or operator must rely on the
regulations to determine what to include in this part of the application. 
Existing facilities that received hazardous waste on or after November 19,
1980, or subsequently fell under Subtitle C due to new regulations,
submitted their Part As when applying for interim status.  Their Part B
applications can be either submitted voluntarily or called in by the
regulatory agency.  Owners or operators of new facilities must submit Parts
A and B simultaneously at least 180 days prior to the date on which they
expect to begin physical construction; however, construction cannot begin
until the agency has issued the permit.  Permit applications are processed
according to the procedures found in 40 CFR Part 124.

The RCRA
Corrective Action
Program

RCRA requires owners and operators of RCRA facilities to clean up
contamination resulting from present and past practices, including those
practices of previous owners of the facility.  These clean up activities are
known as corrective action.  HSWA added three provisions for corrective
action, thus significantly expanding EPA's authority to initiate corrective
action at both permitted RCRA facilities and facilities operating under
interim status.  Section 3004(u) of HSWA requires that any permit issued
under RCRA §3005(c) to a facility after November 8, 1984 address
corrective action for releases of hazardous wastes or hazardous constituents
from any solid waste management unit (SWMU) at the facility.  If all
corrective action activities cannot be completed prior to permit issuance,
then the permit must include a “schedule of compliance” establishing
deadlines and financial assurances for completing the required corrective
actions.  Section 3004(v) authorizes EPA to require corrective action
beyond the facility boundary, if necessary.  Finally, §3008(h) authorizes
EPA to issue administrative (i.e., enforcement) orders or bring court action
to require corrective action or other measures, as appropriate, when there
is, or has been, release of hazardous waste or hazardous constituents from a
RCRA facility operating under interim status.

Corrective action is typically carried out by the facility owner or operator
under the requirements or conditions stated in the RCRA permit or
administrative order.  In some cases, the owner or operator is required,
through an order, to begin corrective action prior to permit issuance.  If the
regulatory agency issues a permit to the facility prior to completion of all
activities specified in the order, then the agency may require the owner or
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operator to continue all or some of the activities under the order, or may
incorporate the requirements of the order into the RCRA permit schedule of
compliance.

Public Participation
in the RCRA
Program

Section 7004(b) of RCRA gives EPA broad authority to provide for,
encourage, and assist public participation in the development, revision,
implementation, and enforcement of any regulation, guideline, or program
under RCRA.  In addition, the statute specifies certain public notices (radio,
newspaper, and a letter to relevant agencies) that EPA must provide before
issuing any RCRA permit.  The statute also establishes a process by which
the public can dispute a permit and request a public hearing to discuss it.

In fulfilling its statutory mandate, EPA has written regulations to
implement the RCRA program.  To carry out its public participation
responsibilities under the Act, EPA has used its authority to develop
specific public participation activities in the RCRA permitting program.  As
we explain in more detail in the following chapters, EPA's RCRA
regulations provide for public participation at all hazardous waste
management facilities -- from before permit application, through the
permitting process, and during the permit life.
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Figure 1  -- The Public Participation Triangle

Chapter 2
Guidelines for a Successful Public
Participation Program

What is Public
Participation?

Public participation
increases the public’s

ability to understand and
influence the process.

The RCRA permitting process brings government, private industry, public
interest groups, and citizens together to make important decisions about
hazardous waste management facilities.  These groups and individuals have
a stake in the facility under consideration, its operations, corrective action,
or changes in its design or administration.  As “stakeholders” they will
communicate and interact throughout the permitting process and possibly
throughout the life of the facility.  

Public participation plays an integral role in the RCRA permitting process. 
Officially speaking, EPA uses the term “public participation” to denote the
activities where permitting agencies and permittees encourage public input
and feedback, conduct a dialogue with the public, provide access to
decision-makers, assimilate public viewpoints and preferences, and
demonstrate that those viewpoints and preferences have been considered by
the decision-makers (see 40 CFR 25.3(b)).  “The public” in this case refers
not only to private citizens, but also representatives of consumer,
environmental, and minority associations; trade, industrial, agricultural, and
labor organizations; public health, scientific, and professional societies;
civic associations; public officials; and governmental and educational
associations (see 40 CFR
25.3(a)).   When one
considers “the public” in
this broad sense, public
participation can mean any
stakeholder activity carried
out to increase public’s
ability to understand and
influence the RCRA
permitting process.

We can represent the
relations between these
stakeholders as a triangle with the regulators, the facility owner/operator,
and the interested public each forming a corner.  Out of each corner runs a
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Public
participation is a

dialogue.

line that represents each group’s communication with the other participants
in the process.  

In the best case, the stakeholders interact well, the lines of communication
are strong between all the parties, and information flows in both directions
around the triangle.  This last point is important:  public participation is a
dialogue.   You will read more about this dialogue later in this chapter.

Why Bother With
Public
Participation?

Public input can
help the agency and
the permittee make

better technical
decisions.

There are a number of reasons why agencies, facilities, and interest groups
should provide for RCRA public participation and why citizens should
make an effort to participate in RCRA decision-making.  The first, and
most obvious reason, is that facilities and permitting agencies are required
to conduct public participation activities under the Act and its
implementing regulations.  Additional activities provided by facilities,
agencies, and other organizations in the community can complement the
required activities.  

The second reason to bother with public participation is “good
government.”  Permitting agencies are charged with making many
controversial decisions, which should not be made by technical expertise
alone.  Public participation in controversial decision-making is an essential
element of the good government philosophy.   Community members have a
right to be heard and to expect government agencies to be open and
responsive.  

In addition to providing good government, the third reason for encouraging
public input is that it can help agencies reach better technical solutions and,
thus, make better policy decisions.  Public input can also help permittees or
prospective applicants make better business and technical decisions.  A
community is most qualified to tell you about its own needs, and people
who live with a facility every day will have the familiarity to provide useful
insights.  Experience has shown that RCRA actions often benefit from
public participation.  With public input, permitting decisions can gain a
breadth and an appreciation of local circumstances that technical staff alone
could not provide.    

The fourth reason to bother with public participation is that RCRA actions
are more likely to be accepted and supported by community members who
can see that they have had an active role in shaping the decision.  Showing
community members that the regulatory agency or the facility is willing to
address community concerns will establish the foundation for improved
understanding and community involvement in the process, even if members
of the community do not always agree with the outcome of that process. 
By promoting public participation, permitting agencies can reduce the
potential for concern over less consequential risks and dedicate more
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resources to addressing serious risks and issues.  Many companies have
also found that promoting early and meaningful public participation can
save resources in the long run by avoiding delays and lawsuits based on
public opposition.    

What Makes A
Successful Public
Participation
Program?

A successful public participation program is inclusive.  It allows members
of the community to have an active voice in the RCRA decision-making
process.  Agency staff, facility personnel, and citizens will be able to talk
openly and frankly with one another about RCRA-related issues, and search
for mutually-agreeable solutions to differences.  

In addition to the paragraph above, a successful public participation
program will meet the targets set out in the subsections that make up the
remainder of this chapter.  The principles in these following subsections are
applicable to all public participation activities.

Dialogue and Feedback

The address and phone
number of a contact

person should appear on
fact sheets, notices and

other outreach materials.

Public participation
should encourage
“feedback loops.”

A vital and successful public participation program requires a dialogue, not
a monologue .  In other words, information must flow in loops between any
two stakeholder groups.  For example, the regulators should not just release
information to the facility owner/operator, who passes it to the community,
who then contacts the regulators.  The regulator should make the
information available to everyone and ask for feedback.   Each corner of
the triangle must keep the two-way conversation going with the two
remaining corners.  

Open communication lines require participants to be accessible to the other
stakeholders.  An effective way to make your group accessible is to
designate a contact person  for every permitting activity.  The contact
person should make his or her address and phone number available to the
other stakeholders by printing it on any fact sheets or other informational
materials produced by the organization.  The contact person will field all
inquiries on the permitting activity at hand.  Other people involved in the
process will appreciate this single and accessible point of contact. 

Without an active two-way communications process, no party will benefit
from the "feedback loop" that public participation should provide.  For
example, if the regulatory agency sends out a fact sheet about an upcoming
permit action, that fact sheet alone does not constitute public participation. 
Missing is the "feedback loop," or a way for the agency to hear from those
who read the fact sheet.  To get feedback, the agency might name a contact
person in the fact sheet and encourage telephone or written comments,
place calls to civic or neighborhood associations, visit a community group,
or hold a meeting or workshop to discuss material in the fact sheet. 
Feedback loops enable the agency to monitor public interest or concern,
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Members of the public
have valid concerns and
can often improve the
quality of permits and

agency decisions.

adjust public participation activities, and respond quickly and effectively to
changing needs.  The feedback loop is a useful tool for all stakeholders in
the process.

Even if a feedback loop operates successfully, public participation cannot
be successful if the permitting agency or the facility is reluctant or unable
to consider changes to a proposed activity or permit action based on public
comment or other input.  While the decision-makers at the agency or the
facility need not incorporate every change recommended by the public,
they should give serious consideration to these suggestions and respond by
explaining why they agree or disagree.  Members of the public, like other
stakeholders in the process, have valid concerns and can often contribute
information and ideas that improve the quality of permits and agency
decisions.  Regulators and facility owner/operators should take special
notice of this point and make available more opportunities for public
participation. 

Honesty and Openness As we emphasized in the section above, participants in the RCRA
permitting process should make all efforts to establish open paths of
communication.  Being honest and open is the best way to earn trust and
credibility with the other stakeholders in the process.  Making information
available to the community and providing for community input can
improve public perception of the permitting agency or the facility and lead
to greater trust and credibility.  Trust and credibility, in turn, can lead to
better communication and cooperation and can focus the public debate on
issues of environmental and economic impacts.  

Establishing trust should be the cornerstone of  your public participation
activities.  The following is a list of things to remember when establishing
your credibility:

1. Remember the factors that are necessary for establishing trust --
consistency, competence, care, and honor.

2. Encourage meaningful involvement by other stakeholders.
3. Pay attention to process.
4. Explain the process and eliminate any mystery.
5. Be forthcoming with information and involve the public from the

outset.
6. Focus on building trust as well as generating good data.
7. Follow up.  Get back to people.  Fulfill your obligations.
8. Make only promises that you can keep.
9. Provide information that meets people’s needs.
10. Get the facts straight.
11. Coordinate within your organization.
12. Don’t give mixed messages.
13. Listen to what other stakeholders are telling you.
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14. Enlist the help of organizations that have credibility with
communities.

15. Avoid secret meetings.

This list was adapted from the manual Improving Dialogue With
Communities  (New Jersey Department of Environmental Protection, 1988). 
This manual and a number of other sources produced by states, EPA, trade
groups, and public interest groups are available for more information on
trust and credibility factors.

A Commitment to the
Public

Public officials have ethical obligations to the public that have a practical
value in building the foundation necessary for successful communication:

* informing the public of the consequences of taking, or not taking, a
proposed action;

* showing people how to participate so that interested people can;

* keeping the public informed about significant issues and proposed
project changes;

* providing all segments of the public with equal access to information
and to decision-makers;  

* assuring that the public has the opportunity to understand official
programs and proposed actions, and that the government fully
considers the public’s concerns; and

* seeking the full spectrum of opinion within the community, not only
from the business community and other agencies, but also from
neighborhood and community groups, environmental organizations,
and interests with other points of view.

(Adapted from Sites for our Solid Waste , Environmental Protection
Agency, EPA/530-SW-90-019, March 1990 and 40 CFR 25.3(c)).

An Informed and Active
Citizenry

If you are a citizen who is interested in a permitting issue, the regulations
provide a number of opportunities to access information and get involved. 
The following activities are some things citizens can do to be influential
and well-informed participants.

C Contact the permitting agency early.  Identify the designated contact
person for the project (the name should be on fact sheets and notices,
or available by calling the agency).

C Do background research by talking to local officials, contacting
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research or industrial organizations, reading permitting agency
material, and interacting with interested groups in the community.

C Perform an assessment.  Request background information from the
permitting agency, local officials, and the facility ownership.  Ask
about day-to-day activities, the decision-making structure, and current
policies and procedures; inquire about how the proposed project fits
into larger political issues, local planning, and the facility’s business
plans.   Request special information that may open up additional
solutions, including pollution prevention approaches that may reduce
or recycle the amount of waste that is managed in the facility.   

C Ask to have your name put on the facility mailing list for notices, fact
sheets, and other documents distributed by the agency.  Add your
name to mailing lists maintained by involved environmental groups,
public interest and civic organizations.

C Tell the permitting agency, the facility owner/operator, and other
involved groups what types of public participation activities will be
most useful for you and your community.  Inform them about the
communication pathways in your area (e.g., what newspapers people
read most, what radio stations are popular), the best locations for
information repositories and meetings, and other information needs in
the community (e.g., multilingual publications).

C Submit written comments that are clear, concise, and well-
documented.  Remember that, by law, permitting agencies must
consider all significant written comments submitted during a formal
comment period.

C Participate in public hearings and other meetings; provide oral
testimony that supports your position.  Remember that a public
hearing is not required unless someone specifically requests one in
writing.

C If any material needs further explanation, if you need to clear up some
details about the facility or the permitting process, or you would like
to express specific concerns, then request an informational meeting
with the permitting agency or the appropriate organization, such as
the State’s pollution prevention technical assistance office. 

C Follow the process closely.  Watch for permitting agency decisions
and review its responses to public comments.  Be aware that you have
an opportunity to appeal agency decisions.

C Remember that your interest and input are important to the agency
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and other concerned stakeholders.

C To get tips about community organizing, information about how to
participate in the regulatory process, or possible referrals to other
involved groups in your area, you can contact the local League of
Women Voters chapter.  If you cannot contact a local chapter, or one
does not exist, you can contact the state chapter.  Phone numbers and
addresses are provided in Appendix C.

EPA encourages citizens to consider these recommendations and follow
them where applicable.  At the same time, EPA recognizes that the best
way to participate will be different in every situation.   Citizens should
contact other concerned persons, community organizations, and
environmental groups to determine how citizens can best influence the
permitting process. 

Starting Early A good public participation effort involves the public early in the process,
encourages feedback, and addresses public concerns before initial
decisions.  The permitting agency, the facility owner/operator, and public
interest organizations involved in the RCRA permitting process should
make all reasonable efforts to provide for early stakeholder participation
and open access to information. These efforts should include informing and
seeking feedback from impacted communities before any significant
actions.  You should avoid the appearance of making decisions before
public input.  Even in cases where the facility and the agency meet
privately in the early stages of the process, they should keep up the lines of
communication with the public.  One State agency has found success by
making a meeting summary available to the public in an information
repository whenever the regulators meet with facility staff.  Such gestures
can increase public faith while reassuring people that the agency will seek
public input before making major permitting decisions.

 EPA encourages public participation activities throughout the RCRA
permitting process, especially when the activities foster an early, open
dialogue with potentially affected parties.  This can be particularly effective
in exploring alternatives to treatment or that go beyond compliance,
including for example, pollution prevention. 

Early outreach and straightforward information can establish trust among
the other stakeholders while reducing misinformation and rumors.  Key
contacts in the community should always know about planned activities that
will be visible to members of the community, such as construction work or
excavation related to facility expansions or corrective action.  Interested
people or groups in the community can use early participation activities to
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Start early and plan
ahead:  public interest in a
facility can grow rapidly

and unexpectedly.

make their concerns and suggestions known before major decisions take
place.  Since early participation activities may be the first word that people
hear about a permitting activity, EPA is requiring expanded notice efforts
before the facility  submits a permit application (see “Notice of the Pre-
Application Meeting” in Chapter 3).  All stakeholders should use their
knowledge of individual communities and local communication channels
(e.g., contacts in the community, the media, civic and religious
organizations)  to foster effective information-sharing.

RCRA regulations require facilities and agencies to start public
participation activities prior to application submittal, and continue them
through the entire life of the permit.  In essence, the facility owner or
operator cannot put off public participation.  EPA encourages permit
applicants and permit holders to take early public participation activities
seriously -- early activities can set the tone for the permitting process and
even the entire life of the facility.

Setting up an effective public participation program is a valuable use of
time and resources.  External pressure to start public participation work
may not be present at the outset of a project, because members of the public
may be unaware of the facility's operations and the regulatory agency's
activities.  However, public interest in a facility can grow rapidly and
unexpectedly.  Participants can best prepare for such situations by assessing
their communities, taking proactive steps, and preparing for contingencies. 

Getting the news out early gives people time to react.  Other stakeholders
can offer better information and suggestions when they have some time to
think about it.  For example, a facility can better incorporate community
concerns into its permit application if it hears public concerns well before
application submittal.   Agencies and facilities owe the public the same
courtesy, allowing citizens adequate time to review, evaluate, and comment
on important information.  By the same token, citizen participants should
do their best to make their interests known early.  If a citizen is invited to
participate early, but decides not to and raises issues at the end of a process,
then that citizen risks losing credibility with other stakeholders in the
process.  

Finally, extensive early outreach (as we point out in the following section)
will make the permitting process or the corrective action smoother over the
long run.  Early outreach brings issues to the surface before stakeholders
have invested great amounts of time and resources in a project; these issues
are easier to address at an early stage.  Moreover, early outreach minimizes
the possibility that the public will feel like the agency or the facility is
surprising them with an undesirable project.  By providing early notice,
agencies and facilities can avoid the public reactions that have “blind-
sided” some projects in the past.  
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Assessing the Situation

Every community is
different.  What works
in one community may

not work in another.

Public participation
activities should

change over time to
suit the level of

interest in a facility.

Community assessments are an important step to take before preparing or
revising a public participation strategy.   Assessments are essential tools for
facility owners who are applying for a RCRA permit (including interim
status facilities), seeking a major permit modification, or undertaking
significant corrective action.  Permitting agencies should focus their
assessments on communities where a major new facility is seeking a
permit, or in other cases where permitting activity or corrective action has
the potential to evoke public interest.  Additionally, assessments may be
appropriate at any stage during the life of a facility, especially in situations
where the level of public interest seems to be changing.

Community assessments allow agencies, facility owners, and public interest
groups to tailor regulatory requirements and additional activities to fit the
needs of particular communities.  Each community is different and has its
own way of spreading information and getting people interested.  Important
institutions and groups will also vary from place to place, as will
socioeconomic status, culture and traditions, political and religious activity,
and values.  The facility owner, public interest groups, and the agency
should make all reasonable efforts to learn the facts about the affected
community.  These data are essential to choosing public participation
activities that will be useful and meaningful for the community. 

Determining the Level of Public Interest

Some permitting activities do not generate much interest or concern among
community members.  Other activities will evoke strong interest and will
require a much greater public participation effort.  Although there are no
hard and fast rules that make a facility a low- or high-profile facility,  the
level of interest will depend on a number of factors, such as  (1) the type of
RCRA action and its implications for public health and welfare; (2) the
current relationships among the community, the facility, the regulatory
agency or agencies, and other groups; and (3) the larger context in which
the RCRA action is taking place, including the political situation,
economics, and important community issues.   Exhibit 2-1 (at the end of
this Chapter) provides a guide for determining a facility's potential to be
low-, medium-, or high-interest to the public.  

While these guidelines can be useful as an early planning tool to predict
public interest, agencies and facility owners should be flexible and prepared
for rapid changes in the level of public interest in a permitting activity.  The
apparent level of public interest does not always reflect the potential for
public interest.  In some cases, the regulatory minimum will be sufficient. 
In other cases, the agency or facility should be prepared to provide
additional input and information, as needed.  Public participation activities
should correspond to the level of community interest as it changes over
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time. 

Public interest, environmental, and civic organizations also assess their
communities to determine the amount of interest in a permitting activity. 
These organizations can take steps to encourage public participation in the
permitting process.  Door-to-door canvassing, public information sessions,
flyers, fact sheets, neighborhood bulletins, and mailings are all methods of
sharing information with the public and encouraging citizen involvement. 
Organizations that are attempting to encourage public participation may
find the rest of this section useful.  In addition, more information for such
groups is available by contacting the League of Women Voters (see
Appendix C for contacts).  

Community Assessment Methods

Facility owners should gather background information about the
community before seeking a permit or a permit modification.  Regulators
should find out about community concerns at the outset of a major project
or any project that seems likely to raise significant public interest.  Public
interest groups may want to perform similar background work.  As
emphasized in the previous section, understanding a community is essential
to creating a successful public participation effort.  

The facility owner is responsible for collecting his or her own information
about a community before initiating any permitting activity (e.g., before
requesting a permit modification or applying for a permit).  Permitting
agencies, on the other hand, should dedicate their resources, using their
own judgment, to learning about concerns in the community and assessing
communities where there is a high level of interest in a permitting activity. 
In some cases, permitting agencies and facility owners have cooperated to
do joint outreach activities, and believe that the agency presence has made
members of the community more comfortable during interviews or other
activities.  EPA does not recommend such cooperation as a rule (because,
for example, other stakeholders could perceive this as “taking sides”). 
Permitting agencies should use their discretion and maintain the agency’s
proper role during any such activities.  

EPA recommends the following steps for gathering information about the
community.  Although facility owners may want to follow these steps
before every major permitting activity (e.g., applying for a permit or a
major modification), permitting agencies should focus on major activities at
facilities that have the potential to raise significant public interest :

C Reviewing news clippings and other information that indicates how
the community is reacting to the facility or the permitting activity.
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EPA recommends
community interviews

when there is a high level
of public interest.

C Talking to colleagues or anyone who has experience working with
members of the particular community.

 
C Contacting companies, universities, local governments, civic groups,

or public interest organizations that already have experience in the
community.  These groups may be able to provide useful information
about community concerns, demographics, or reactions to other
industry in the area.  They may be able to point you towards  other
existing sources of community information.

If it seems like there is a low level of interest in the facility at this point,
and things are not likely to change, the agency and the facility owner can
begin planning the required public participation activities.  

If, however, the facility shows indications of being a moderate- to high-
interest level facility, a more detailed analysis of the community might be
necessary, and additional public participation activities planned.

C To get a fuller picture, staff from the agency or the facility should
consider contacting community leaders and representatives of major
community groups to talk about the facility and the planned RCRA
action.  These interviews should represent a fair cross-section of
viewpoints in the community.   The community representatives may
have a feel for how much community interest there is in a permitting
activity.  They also may be able to provide advice on how to handle
the situation.

C If there are indications of likely high interest from the outset (e.g., a
facility that is likely to be controversial is seeking a permit), the
agency or the facility owner should consider conducting a broad range
of community interviews  with as many individuals as possible,
including the facility's immediate neighbors, representatives from
agencies that will participate in the RCRA action, community
organizations, and individuals who have expressed interest in the
facility (e.g., people on the agency’s mailing list, newspaper
reporters, local officials).  A detailed discussion of how to conduct
community interviews  is provided in Chapter 5. 

C After collecting the necessary information, the agency or the facility
may wish to prepare a brief summary of major community concerns
and issues (no more than five pages).  The summary can be integrated
into the public participation plan document or used as the basis for
developing a “Question and Answer”-type fact sheet  to distribute
back to the community.  See Chapter 5 for additional information on
these activities.

Exhibit 2-2 at the end of this Chapter summarizes the steps to take in
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The scope of the
affected community

will vary from facility
to facility.

determining the level of public interest in facilities and gathering
background information.

Targeting Public Participation in Communities

This initial assessment should provide a good idea about the scope and
makeup of the "affected community."  Pinpointing the affected community
can be a difficult process; everyone has a different definition.  EPA will not
try to define the affected community here because its composition will vary
with the particular characteristics of each facility and its surrounding
community.  In some cases , however, it may be appropriate to target a
segment of the population that is broader than the “affected community.” 
For instance, the appropriate target for early public notices and some other
activities may go beyond people who are directly affected, to include
citizens who are potentially interested or concerned about the facility.  EPA
recognizes that the distinction between “affected” and “concerned” or
“interested” will not be completely clear in all cases.  Permitting agencies
should use their best judgment.

EPA realizes that resources will limit the breadth of any public
participation program and that focus is necessary.  It is clear that some
people will have a more direct interest than others in a particular permitting
activity.  Given practical resource limitations, public participation activities
should focus first on people with a more direct interest in a RCRA facility,
while also realizing that “direct interest” is not always determined by
physical proximity to a facility alone.  It is impossible to point out all
people who have a direct interest, but, as a general guideline, people with
the most direct interests will live in the general vicinity of the facility, or
have the potential to be affected by releases to groundwater, air, surface
water or the local environment (e.g., through game, livestock, or agriculture
or damage to natural areas).  Direct interests may also include people who
live on or near roads that will accept increased traffic of hazardous waste-
carrying vehicles.  EPA acknowledges that people residing a significant
distance from the facility may have legitimate and important concerns, but
EPA thinks it is reasonable to focus limited public participation resources
on communities with direct interests.  See the section on “The Mailing
List” in Chapter 3 for a list of organizations that you should consider when
thinking about the interested or affected community.

The Citizen’s Role

Citizens in the community may want to assess the permitting situation, the
agency (or agencies) involved, and the facility owner/operator.  As we
pointed out in the section above, citizens can get background on a
permitting issue by talking to local officials, contacting research or
industrial organizations, reading permitting agency material, and interacting
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Valuable public
interaction can take place

outside of the formal
permitting process.

with interested groups in the community.  Citizens may also want to find
out about day-to-day activities at the facility or the agency, the decision-
making structures they use, and their current policies and procedures. 
Citizens may want to get more information on the owner’s/operator’s
involvement with other facilities or other activities.  The contact persons
for the facility and the agency are also good to know.  Citizens can also talk
to local officials, the agency, or the facility to find out how the proposed
project fits into larger political issues, what local planning issues are
involved, and what the facility’s business plans are.

Individual community members can take part in the assessment process by
providing input to other stakeholders through interviews, focus groups, or
other methods used in community assessments (also see the section on “An
Informed and Active Citizenry” earlier in this Chapter).  This guidance
manual gives an overview of the RCRA permitting process which
individual community members may find helpful.  The Appendices at the
end of this manual provides other resources and contacts (the RCRA
Hotline, agency phone numbers, and League of Women Voters’ contacts)
that citizens can access.  EPA is also compiling a reference list of public
participation and risk communication literature.  The list is available
through either the RCRA Information Center, in Docket Number F-95-
PPCF-FFFFF, or through the RCRA Hotline (see Appendix A for
appropriate telephone numbers).   Members of the public can find out about
permit activities in their area by contacting the permitting agency, talking
to environmental groups or public interest organizations, reading state,
federal, and private environmental publications in the library, looking for
zoning signs or other announcements, attending public meetings and
hearings, watching the legal notice section of the newspaper  or checking
display advertisements, listening to local talk shows, or keeping up with
local events through town bulletins, associations, or council meetings.  

In addition, members of the community can contact the permitting agency
or the facility -- outside of any formal activity -- to give early input and to
share their concerns.   Community members should suggest public
participation activities, meeting locations, or means of communication that
will work well in their community.  This sort of informal communication,
via letter or interview, can be very helpful, especially in terms of
establishing a public participation plan (see Chapter 5 for a description of
public participation plans).  EPA also recognizes that valuable public
interaction takes place outside of the formal permitting process.  Citizens
may choose to contact other groups in the community that have an interest
in the permitting activity.  Environmental, public interest, and civic
organizations often play a role in the RCRA permitting process.  These
groups can provide interested citizens the opportunity to participate in
efforts to influence the permitting process through collective action. 
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Alternatively, citizens may see fit to create new organizations to discuss
issues related to the permitting process or to provide input into the process.

Planning for
Participation

The plan should create a
structure for information
to flow both to and from

the public.

A good public participation program avoids misunderstandings by
anticipating the needs of the participants.  It provides activities and
informational materials that meet the needs of, and communicate clearly to,
specific community members and groups.  The public participation plan is
the agency’s schedule and strategy for public participation during the initial
permitting process,  significant corrective actions, and other permitting
activities at facilities receiving high levels of public interest.

After assessing the situation, the agency should have an approximate idea
of how interested the public is in the facility.  Based on the information
from the community assessment, the agency should draft a plan addressing
public participation activities throughout the prospective permitting process
and the life of the facility.  For permitting activities and corrective actions
that do not raise a high level of public interest in the community, the public
participation plan will be a simple document, outlining the regulatory
requirements.  Major permitting activities and other high-interest activities
will require a more detailed plan with participation opportunities that go
beyond the requirements.  Agency staff should keep in mind that
community interest in a particular facility can change at any time; good
plans will prepare for contingencies.

EPA recognizes that permitting agencies do not always have the resources
they need to perform all the public participation activities they would like
to perform.  Agency staff must consider resources in all stages of the
process, but particularly when developing a public participation plan.  To
make fewer resources go further, agencies should consider working with
community groups, public interest organizations, and facility
owners/operators to plan public participation events.  Some relatively
inexpensive activities can be very effective.   More information on making
use of additional resources is available in Appendix M.  Information on the
resources needed to perform specific public participation activities is
available in Chapter 5.

The goal of the public participation activities in the plan is to meet the
specific needs of members of the community by creating a structure for
information to flow both to and from the public.  Anyone who plans public
participation activities should strive for useful and timely exchange of
information with the public.  Again, EPA strongly encourages anyone
conducting public participation activities to solicit public input on the types
of communication and outreach activities that will work best in each
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community.  The agency, facility, civic and public interest groups should
coordinate their public participation efforts, emphasizing two-way
information exchange and avoiding unnecessary duplication in their
activities. 

To identify activities for the public participation program, the agency
should go through the following steps:

1. list the major community issues and concerns;
2. list the community characteristics that will have a bearing on

how you address these issues; and
3. list the activities that will address the community’s concerns

during the permitting process and, if applicable, corrective
action.

Once the agency has outlined activities for the facility at hand, it should put
together a strategy for implementing the activities.  In general, the
following are the areas of responsibility for public participation that the
agency should consider:

C Interacting with the media, especially on high-profile facilities.  If
there is a high degree of interest in the facility, it will be important to
have a media contact person who can get information out quickly,
accurately, and consistently.  The assistance of a public affairs office
is often necessary (where applicable).

C Interacting with elected officials.   For facilities receiving a
moderate to high level of interest, it is often beneficial to work with
elected officials to provide them with information they need to answer
their constituents' questions.  Put together a team of people who can
fill the information needs of public officials.  This team should
include senior people who can answer policy questions when
necessary.

C Answering telephone and written inquiries.   It is important to
follow up on all requests for information that you receive from
stakeholders.  Designate one person to be responsible for putting
together the answers to questions in a form that is understandable to
the public.  This "contact person" should be named in all fact sheets
and public notices.  Remember the importance of two-way
communication and the public participation triangle.

C Coordinating public participation with other stakeholders.   It is
crucial that all the people who are working on public participation be
aware of what activities are being planned for the facility and any
other facilities in the area, so that activities can complement each
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Public participation
activities should

coincide with major
steps in the

permitting process.

other whenever possible.  At the least, try to avoid conflicts between
competing activities.  Be sensitive to major events (e.g., celebrations,
other meetings, religious revivals, fundraisers, elections) and
important dates (e.g., local holidays, graduations) in the community. 

C Maintaining the mailing list and information repositories.   A
mailing list is required under RCRA and the agency should update it
to include new people or organizations who have expressed an interest
in the facility.  The facility and other organizations should refer to the
agency any requests to be on the official facility mailing list.  If public
information repositories are established for the facility, they should be
indexed and updated at least quarterly, or as required by the
permitting agency.  The facility may want to obtain a copy of the
mailing list to use for distributing information.

C Planning and conducting public meetings.   Set-up and coordination
are critical to the success of public meetings.  Public participation
staff will need to choose a location for meetings based on public input
and the need for comfort and accessibility.  The public participation
coordinator will need to schedule speakers, plan the agenda, and
provide a mediator (if necessary) at the meeting.  Chapter 5 provides
more detail on public meetings, hearings, workshops, etc.  

C Handling production/distribution/placement of information,
including fact sheets, public notices, news releases, meeting
handouts and overheads, etc.   Much of your public participation
time will be spent developing and producing information for
interested stakeholders.  Permitting agency staff may want to refer to
Appendix M for a list of resources that can ease fact sheet and infor-
mation production.  Sometimes you may need to refer stakeholders to
other agencies that have information readily available, such as the
State pollution prevention technical assistance office, which often
have fact sheets and technical experts available.  A list of pollution
prevention contacts is included in Appendix S.

The next step is to figure out a schedule of public participation activities. 
This schedule should include activities that are required by EPA
regulations.  In general, the timing of additional public participation
activities should correspond to the completion of major steps in the
technical process (e.g., application submittal, draft permit issuance,
completion of the RFI).  These are the times when members of the public
may have new questions or concerns about the proposed action or the
facility in light of new information, especially during corrective action. 
The regulators and the facility owner/operator should also be prepared to
notify the public when any major activity will be taking place at the facility
(e.g., start of construction for corrective action) or has taken place (e.g.,



Chapter 2: Guidelines for Success Page 2-17

Communities can
provide valuable advice

on what public
participation activities

will work best.

emergency response to releases).
 
Permitting agencies should take the lead in writing and revising public
participation plans, while allowing for input from other stakeholders and
coordinating with activities held by the facility, public interest groups, and
community organizations.  The agency may want to involve other
stakeholders in a group process to form a comprehensive plan.  Depending
on the amount of public interest in a facility, the plan could be an informal
one- or two-page document or a formal public involvement plan that will
be available to members of the community for comment.  At a minimum,
the plan should include a list of the specific public participation activities
for the facility and a schedule for when they will occur.  We encourage
agencies to make these plans -- formal and informal -- available to the
public.  

Developing a written public participation plan will help staff account for all
the necessary steps in the permitting or corrective action process.  A formal
plan will also let the public know what type of activities to expect during
the process.  EPA recommends that a formal plan contain the following
sections:

- executive summary;
- introduction/overview;
- facility history;
- the RCRA action taking place;
- summary of community interviews, outlining concerns;
- a description of any early consultation (e.g., interviews with

group leaders) that led to development of the plan;
- a list of the major issues likely to emerge during the process;
- an estimation of the level of public interest likely to be

generated by the decision under consideration; 
- public participation activities and schedule;
- a list of the agencies, groups, and key individuals most likely to

be interested in the process;
- a list of key contacts; and
- information on meeting and repository locations, where

applicable.

EPA encourages permitting agencies to seek public input on the plans; final
plans should be available for public review.  This sort of input is important
for getting the public involved early in the process.  In addition,
communities can provide useful advice on what channels of communication
will work best in the area and what sort of activities will provide the most
effective participation.  Communities can provide practical solutions that
improve communication and may even save resources.  For example, in
one community where rumors spread easily, citizens suggested that the
agency put status reports on voicemail so that people could call in for
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regular updates.

There are numerous ways that the community can contribute during the
planning stage.  Citizens can decide how interested they are in a particular
activity by discussing issues with other stakeholders, accessing relevant
documents, or calling hotlines or other experts.  Those who would like to
participate in the formal process can use this time to raise questions or
develop their ideas.  Some citizens may want to submit comments to the
agency on the public participation plan.   Moreover, EPA encourages
interested citizens to meet together to discuss the potential impact of RCRA
actions on their communities.   Citizen groups may want to invite experts
from the facility, the permitting agency, engineers, environmental
contractors, scientists, health experts, and attorneys to speak at their
meetings. 

Understanding and
Interaction Between
Stakeholders

While each stakeholder shares the responsibility of providing open and two-
way communication, the roles and responsibilities of the different
stakeholders differ substantially.  Participants in the RCRA permitting
process should acknowledge these differences and account for them as they
approach the process.  We encourage participants to do their best to
understand the interests and concerns of the other participants by following
the principles below:

* Strive to respect other stakeholders and their opinions.  Avoid
personal attacks.

* Understand that people have different levels of understanding of
RCRA.  Not everyone is an expert, but everyone should have the
chance to know all the facts.

* Realize that decisions made during the permitting process can have
profound economic and social impacts.  These decisions are very real
and important; people will live and work with them every day.

* Acknowledge that statutory and regulatory requirements limit what
can happen during the permitting process.  Remember that everyone -
- citizens, regulators, facility owners/operators, and public interest
workers -- has resource and time constraints

* Recognize that people have concerns that go beyond the scientific or
technical details.  These concerns deserve respect.

* Build your credibility by being fair, open, and respectful.

* Try to understand the values and interests of other stakeholders before
jumping to conclusions. 
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Promoting
Environmental Justice

New EPA rules will
empower

communities by
giving them a greater

voice in the permitting
process.

Environmental justice refers to the fair distribution of environmental risks
across socioeconomic and racial groups.  Some groups and individuals
associated with environmental justice issues have raised the concern that
EPA and some State environmental agencies do not provide equal
protection under the nation's environmental laws.  With regard to the
RCRA permitting program, most of the concern surrounds the potential
additional risk that hazardous waste facilities may pose when located near
low-income or minority communities that already face an environmental
burden from multiple sources.  

On February 11, 1994, the President issued Executive Order 12898,
directing federal agencies to identify and address the environmental
concerns and issues of minority and low-income communities.  EPA is
committed to the principles in this Executive Order.  Furthermore, in an
effort to make environmental justice an integral part of the way we do
business, the Agency issued a policy directive, in September 1994
(OSWER 9200.3-17), that requires all future OSWER policy and guidance
documents to consider environmental justice issues.  

EPA is committed to equal protection in the implementation and
enforcement of the nation's environmental laws.  Moreover, providing
environmental justice for all U.S. residents is a major priority for EPA.  

In the area of public participation, the Agency has made changes that will
empower communities and potentially increase their voice in the permitting
process.  In the "RCRA Expanded Public Participation" rule (60 FR 63417-
34, December 11, 1995), EPA created more opportunity for public
involvement in the permitting process and increased access to permitting
information.  The rule gives all communities a greater voice in decision
making and a clear opportunity to participate in permit decisions early in
the process.   

EPA strongly encourages facilities and permitting agencies to make all
reasonable efforts to ensure that all segments of the population have an
equal opportunity to participate in the permitting process and have equal
access to information in the process.  These efforts may include, but are not
limited to:

C Providing interpreters, if needed, for public meetings.  
Communicating with the community in its language is essential for
the two-way information flow required to ensure the public an
equitable voice in RCRA public participation activities.

C Providing multilingual fact sheets and other information.   Making
sure that the materials presented to the public are written clearly in
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the community's primary language.

C Tailoring your public participation program to the specific needs
of the community.   Developing a program that specifically addresses
the community's needs will demonstrate to community members your
interest in achieving environmental equity and fostering a sense of
cooperation.

C Identifying internal channels of communication that the
community relies upon for its information, especially those
channels that reach the community in its own language.   Examples
of these "channels" are a particular radio show or station, a local
television station, a non-English newspaper, or even influential
religious leaders.  By identifying and making use of these valuable
communication channels, you can be sure that the information you
want to publicize reaches its target audience.

C Encouraging the formation of a citizens advisory group to serve
as the voice of the community.   Such groups can provide meaningful
participation and empowerment for the affected community (see
Chapter 5 for more detail).

(Additional steps you can take to promote environmental justice are
available in Appendix D).

Although EPA has taken steps on a national level to address environmental
justice issues, many of these issues can be addressed more effectively at a
local level and on a site-specific basis.  Local agencies and leaders have an
important role to play in addressing environmental justice concerns. 

The RCRA permitting process is intended to ensure that facilities are
operated in a manner that is protective of human health and the
environment.  Environmental justice concerns are often broader in scope,
going beyond the technical design and operation of the facility to include
socio-economic, ethnic, and racial factors for the surrounding community. 
Within the context of public participation in RCRA permitting, the best
way to address environmental justice concerns is through active
communication.  Keeping open lines of communication among permitting
agencies, facility owners, and community members is a good way to
promote awareness and understanding of the permitting process, the facility
operations, and the community’s concerns.  Providing frequent
opportunities for community participation empowers the community to play
an important role throughout the process.

Permitting agencies should be forthright in explaining the scope and
limitations of permitting regulations to the community.  Agencies should
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also make sure that citizens understand their rights within the permitting
process (e.g., submitting comments, requesting a public hearing, appealing
permit decisions).  Facility owners should strive to establish good relations
with the community and routinely interact with community members and
organizations, seeking input and feedback when making significant
decisions.  Communities should gather information about other rights,
outside of the permitting process, such as those afforded under Title VI of
the Civil Rights Act.

Supporting Community-
Based Environmental
Protection

The best solutions to
many environmental

challenges are available
at the community level.

In its May, 1995 Action Plan, EPA's Office of Solid Waste and Emergency
Response (OSWER) endorses community-based environmental protection
(CBEP).  CBEP is a method of solving environmental problems in the
context of the community in which they occur.  OSWER's plan points to
CBEP as a method that "brings the government closer to the people it is
meant to serve."  It also heralds CBEP as "a new way of accomplishing
traditional tasks in a more effective, more responsive manner."

Stakeholder involvement is one of the keys to CBEP.  OSWER's plan
points to CBEP efforts as ones that "must empower and equip the
community to participate in environmental decisions, taking into account
not only the human but also the ecological and socioeconomic health of a
place."  Thus, the involvement and cooperation of the community, facility
owners and operators, and agency personnel in the permitting process will
fuel CBEP efforts.  Moreover, increased access to information and
opportunities for participation in the permitting process (like those in the
RCRA Expanded Public Participation Rule ) will empower communities
and enable them to practice CBEP.

We encourage permitting agencies, facility owners and operators, public
interest groups, and members of the community to carry out the spirit of
this manual.  As we emphasized in the section on “Promoting
Environmental Justice” above, the best solutions to many environmental
challenges are available at the local community level, and no problem can
be solved without input from local stakeholders.  Only by cooperating,
communicating, and providing feedback and equal opportunities can
community-based programs reach their potential for solving environmental
problems.

Permitting agencies can take a lead role in promoting a CBEP approach by
discussing RCRA issues in coordination with other environmental concerns
in a given area.  Program distinctions between water, air, waste, and toxics
are less important to stakeholders outside of the agency.  Agency staff
should be prepared to address RCRA concerns in the context of air and
water issues that may reach beyond a particular facility.  Many companies
are particularly interested in finding opportunities to reduce process wastes
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through pollution prevention and recycling that affect air, water, and waste
permit requirements.  Several states are embarking on “whole facility”
approaches to permitting to take advantage of this approach. Permitting
agencies should consider using fact sheets  and availability sessions  to
explain RCRA’s relationship to other programs.  Combining public
meetings across program lines could also make the entire environmental
picture more clear to stakeholders.

Re-evaluating and
Adjusting the Public
Participation Program

As RCRA activity increases at a facility and becomes more visible, public
interest in a site can increase dramatically.  Interest can also fade away
without warning.  Participants in the permitting process should anticipate
and plan for sudden changes in the level of interest in a facility.  Periodic
communication with key community contacts can help to anticipate
changes in the attitude or interest of other stakeholders.  All participants 
should make sure to keep their key contacts informed of all planned
activities -- especially activities that are highly visible and tend to raise a lot
of interest, such as construction work or excavation related to cleanups.

In addition, at facilities that are receiving high levels of public interest, the
agency or the facility may want to conduct follow-up community
interviews at a key point (or points) in the decision-making process.  These
interviews will help predict major shifts in public interest or concern.  The
agency should also encourage members of the community to submit
comments throughout the process and especially during formal comment
periods.  Agency staff should make clear to the public (e.g.,  through fact
sheets) how the comment and response process works. 

Permitting agencies, facility owners, and other involved organizations
should evaluate the effectiveness of public participation programs regularly
through the process.  The permitting process is complex and the best way to
measure the success of a public participation plan is not always clear.  The
following are indicators that a public participation program is working:

- stakeholders are not asking the same questions over and over
again;

- stakeholders are not raising concerns about a lack of
information;

- the appropriate contact person is handling inquiries in a timely
manner;

- most of the public participation time is not devoted to correcting
breakdowns in the information-sharing triangle (see above)
between the community, the agency, and the facility;

- the channels of communication are well-defined and open;
- interested parties are providing informed comments on the

project; and
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The best way to evaluate
the success of a public

participation program is to
ask other stakeholders what

is and isn’t working.

- members of the public are bringing their concerns to
stakeholders that are actively involved in the process, rather than
taking them directly to the press or elected officials.

- Creative, more flexible, technical solutions, including pollution
prevention solutions, are being explored.

If the program is not achieving these objectives, then the agency, facility,
and involved groups need to assess their techniques and determine what
changes will improve the program.  If members of the community are
dissatisfied, then public participation activities may not be reaching the
right target audiences.  The community may not have adequate access to
information or may not be understanding it because it is too complex.  In
some cases, the public may need more detailed information.  The
community may feel uncomfortable in relations with the facility or the
agency, or the agency or the facility may be uncomfortable relating to the
community.  The facility may not understand its role in the process in
relation to the agency’s role.  All of these difficulties can reduce the
effectiveness of the public participation program.  The best way to find out
what is going wrong is to talk to the community and the other stakeholders. 
Ask them what is working and where improvements are needed.  Modify
public participation activities based on their suggestions and your own time
and resource limitations.

Members of the community should have a chance to evaluate the public
participation activities that the agency, the facility, and public interest or
other groups are employing.  EPA encourages participants to solicit
feedback from the public, going beyond the regulatory requirements where
necessary.  Surveys , interviews , or informal meetings  are all effective
ways to gather feedback.  In addition, the agency, facility, and involved
groups should explain the permitting process to the community, update the
community on significant activities, and provide information that
community members can access and understand.  If these standards are not
being met, then the community should communicate its concerns to the
appropriate contact person.  Citizen input is the feedback that makes two-
way communication work.  All involved organizations should create a
means for citizens to let them know if public participation activities are not
working (e.g., use of a contact person, suggestion boxes, hotlines, surveys,
etc.).  Once these organizations know where the breakdown is occurring,
they can adjust their programs to address community concerns.
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Chapter Summary

Public participation, defined broadly, is any stakeholder activity carried out to increase public input or understanding of the
RCRA permitting process.

The public participation triangle represents the communication between the public, regulators, and the facility.

Public participation is based on a dialogue.

Public participation is required, it can lead to better technical decisions, and it can engender public support for a project.

A successful public participation program allows members of the community to have an active voice in the process and to have
free access to important information.   Participants in a successful program will also pursue the following benchmarks:

- Creating a dialogue that provides for feedback;
- Establishing trust and credibility in the community through honesty and openness;
- Fostering an informed and active citizenry that follows the process, gives input to other stakeholders, and discusses

issues with other concerned groups and people;
- Ensuring that public officials meet their obligations to the public;
- Involving the public early in the process, receiving feedback, and addressing public concerns before making

decisions; 
- Assessing the community to find out from citizens what types of activities would best allow them to participate;
- Planning your public participation activities ahead of time, allowing flexibility for changing interest levels in the

community;
- Understanding and respecting the values and limitations of other stakeholders;
- Taking steps, such as issuing multilingual fact sheets or encouraging the formation of citizen advisory groups, to

ensure that all segments of the interested community have an equal opportunity to receive information and
participate in the process;

- Supporting efforts to respond to environmental challenges on a community level; and
- Periodically evaluating the effectiveness of your program in the community and adjusting as community attitudes

and interest levels evolve. 
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Exhibit 2-1
Determining the Likely Level of Public Interest in a RCRA Facility

Level of Interest Type of RCRA Action Facility/Regulatory Agency Larger Context
Community Members' Relationships With

Low Level of Public Interest in C The RCRA activity is unlikely to be C People do not live near the facility C The facility receives very little media
a Facility controversial (e.g., a routine modification) attention and is not a political issue

C There is no contamination at the facility that
could come into direct contact with the public past interest in hazardous waste issues

C There is a history of good relations between the facility
and members of the community

C Members of the community have expressed confidence
in the regulatory agency and/or the facility

C Community members have not shown any

Moderate Level of Public C The RCRA action may involve activities, such C A relatively large number of people live near the facility C Community members have shown concern
Interest in a Facility as §3008(h) corrective action activities, that about hazardous waste issues in the past 

contribute to a public perception that the
facility is not operating safely

C Examples may include permits for storage and
on-site activities and routine corrective
actions.

C Highly toxic and/or carcinogenic wastes may
be involved (e.g., dioxins)

C There is a history of mediocre relations between the
facility and members of the community

C The facility is important to the community economically,
and the action may affect facility operations

C Members of the community have had little or poor
contact with the regulatory agency

C Local elected officials have expressed concern about the
facility

C The facility receives some media attention
and there are organized environmental
groups interested in the action

C There are other RCRA facilities or CERCLA
sites in the area that have raised interest or
concern

High Level of Public Interest in C The RCRA action includes a controversial C The nearest residential population is within a one-mile C Community members have shown concern
a Facility technology or is high-profile for other reasons radius about hazardous waste issues in the past

(e.g., media attention)

C Highly toxic and/or highly carcinogenic
wastes are involved (e.g., dioxins)

C There is potential for release of hazardous
substances or constituents that poses potential statewide and/or national environmental
harm to the community and the environment groups are interested in the regulatory action)

C There is direct or potential community contact
with contamination from the facility (e.g., con- members of the community that could affect
taminated drinking water wells or recreation the RCRA action (e.g., concern over a cancer
lake) cluster near an area where a facility is

C A relatively large number of people live near the facility

C There is a history of poor relations between the facility
and the community

C The facility has violated regulations and community
members have little confidence in the regulatory agency
to prevent future violations 

C There is organized community opposition to the facility's
hazardous waste management practices or to the action

C Outside groups, such as national environmental
organizations, or state or federal elected officials have
expressed concern about the facility or action

C The economy of the area is tied to the facility's operations

C Facility activities are an issue covered widely
in the media

C There is interest in the facility as a political
issue, at the local, state, or federal level (e.g.,

C There are other issues of importance to

applying for a permit to operate an inciner-
ator)

C There are other RCRA facilities or CERCLA
sites nearby that have been controversial
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Exhibit 2-2
Steps in Evaluating Facilities and Gathering Information

Step 1:  Review the RCRA Action

Is it:
Likely to be a controversial action (e.g., permitting a commercial waste management facility)
Unlikely to be a controversial action

Step 2:  Talk to colleagues who have worked in this community about their
    interactions with members of the public

C Has there been a large degree of public interest or concern about other projects?
C Have members of the public shown confidence in the regulatory agency?

Step 3:  Review regulatory agency (or any other) files on the facility

Are there:
A lot of inquiries from members of the public
Major concern(s)                                                                                         
Any organized groups?                                                                                
Few inquiries from members of the public
Clippings from newspapers or other media coverage

Step 4:  Formulate your preliminary impression of the community based on the above information

Step 5:  Talk with several key community leaders to confirm your impression

People to interview:

1.  
2.  
3.  

Step 6:  Determine the anticipated level of community interest based on the above information

Low (go to Step 7)
Moderate (next step: conduct additional community interviews with one member of each community
subgroup)
High (next step: conduct a full set of community assessment interviews)

Step 7:  Write a brief summary of any major community concerns/issues
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Chapter 3
Public Participation During the
RCRA Permitting Process

Introduction

States may have their
own public participation
requirements in addition

to the federal

The previous chapter examined the importance of public participation and
the information-sharing triangle, while reviewing the critical components
for building a successful public participation program.  Chapter 3 describes
the specific public participation activities that EPA requires or recommends
during each phase of the RCRA permitting process, beginning before
submission of the RCRA part B permit application, continuing through the
preparation of draft and final permit decision, and throughout the life of the
RCRA permit.  

Section 7004(b) of RCRA and EPA’s permitting regulations, found in 40
CFR Parts 124 and 270, form the foundation for mandatory public
participation activities during the permitting process for both operating and
post-closure permits.  The reader should note that the corrective action
schedule of compliance and other corrective action provisions are typically
part of the RCRA permit under 40 CFR Part 270 (unless carried out under
an enforcement order).  Changes to these sections of the permit must follow
the permit modifications procedures of 40 CFR Part 270.41 or 270.42.  We
review the corrective action public participation procedures in Chapter 4.

RCRA permitting regulations require an array of public participation
procedures during the permitting process and the life of the permit. 
However, situations often occur where the facility and the agency will need
to go beyond the requirements in 40 CFR Parts 124 and 270.  Following the
assessment and planning guidance we provided in Chapter 2, participants in
the permitting process will discover whether a certain permitting activity
deserves greater public participation.  Regulators, facility staff, or
community groups may want to consider expanded public participation
activities (described in this chapter and in Chapter 5) -- if resources allow --
at priority facilities, controversial facilities, or at facilities where the
affected community has a particular need for greater involvement or access
to information .  Participants in the process should seek input from other
stakeholders to determine if the public participation activities are adequate. 
The permitting agency may suggest that the facility or public interest
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Public participation
activities should fit the
diversity, character, and
culture of the affected

community.

groups conduct additional activities to supplement required activities and
strengthen communication and trust among stakeholders.  In addition, EPA
encourages the community to suggest additional public participation
activities to the permitting agency, the facility, or community and public
interest groups.

In December 1995, EPA expanded the public participation requirements in
the RCRA program by promulgating new regulations.  The new
regulations, known as the "RCRA Expanded Public Participation" rule (60
FR 63417, December 11, 1995), require earlier public involvement in the
permitting process, expand public notice for significant events, and enhance
the exchange of permitting information.  The new requirements, which we
describe more fully in this chapter, include:  (1) a public meeting held by
the facility prior to submitting the part B RCRA permit application; (2)
expanded notice requirements, including use of a posted sign, a broadcast
notice, and a newspaper display advertisement to publicize the meeting; (3)
notification of the public when the agency receives a permit application and
makes it available for public review; (4) permitting agency discretion to
establish an information repository, which will be supplied and maintained
by the applicant or permit holder; and, (5) additional notices during the trial
burn period for combustion facilities.  

In addition to the new regulatory requirements, EPA is taking steps to
ensure equitable public participation in the RCRA permitting process.  On
December 20, 1995 EPA Office of Solid Waste and Emergency Response
(OSWER) Assistant Administrator Elliot Laws issued a memorandum to
the EPA Regional Administrators stating the Agency’s policy to ensure
equal access to permitting information and provide an equal opportunity for
all citizens to be involved in the RCRA permitting process (see Appendix
N).  In this manual, we are strongly encouraging facilities to meet the same
standard of equitable public participation.  EPA is committed to equal
protection of our citizens under the nation's environmental laws and urges
all participants in the RCRA permitting process to strive for environmental
justice, equal opportunity to participate in permitting, and equal access to
information.  

To meet this standard, EPA (when it is the permitting agency) will issue
multilingual notices and fact sheets and use translators, where necessary, in
areas where the affected community contains significant numbers of people
who do not speak English as a first language.  In addition, the Agency
recommends that facilities make efforts to tailor public participation
activities to fit the diversity, character, and culture of the affected
community.  When communicating with a community, participants in the
permitting process should take into account the particular pathways and
methods of information transfer that are used by that community.   These
principles are applicable to all public participation activities, and EPA
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encourages their adoption by all participants in the RCRA permitting
process.  See the section entitled “Promoting Environmental Justice” in
Chapter 2 for more information.

Public Participation
During the Permit
Decision Process

The permit decision process is composed of a number of steps.  Each step
is accompanied by  public participation requirements.  As we have
mentioned, the regulatory minimum for public participation may not be
sufficient in all cases.  Permitting agencies and facilities should consider
going beyond the regulatory requirements, where necessary, to provide for
meaningful and equitable public participation.  

For the sake of simplicity, in this manual we will divide the permit decision
process into four steps:

the pre-application stage;
application submittal, agency notice and review;
preparation of the draft permit, public comment period, and the
public hearing; and
response to public comments and the final permit decision.

Stakeholders should keep in mind that the permit decision process is
lengthy and can be complex and confusing.  Keeping the lines of
communication open during the process takes effort on the part of all
participants.  This effort is especially critical during the long periods of
time while the agency is reviewing the permit or the facility may be
responding to a Notice of Deficiency (which we describe later in this
Chapter).  The agency, the applicant, and other interested groups should
take steps to keep the community involved and informed during these
“down” times.

We also encourage stakeholders to learn about the process, ask questions,
and discuss it with the other participants.  Permitting agencies in particular,
should make efforts to disseminate fact sheets and information packages
about the permitting process.  Agencies, public interest groups, or facilities
may want to perform other public information tasks (see chapter 5 for
descriptions)  to ensure that all stakeholders understand, and are
comfortable with, the permitting process.

Step One: The Pre-
Application Stage

Required Activities

The RCRA Expanded Public Participation rule requires a new permit
applicant (or a facility that is applying to renew a permit while making
significant changes) to hold a public meeting prior to submitting the part B
RCRA permit application.  This meeting is the earliest formal step in the
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RCRA permitting process.  

Early public input can improve the quality of any permitting activity; the
public can contribute information and recommendations that will be helpful
to agencies as they make permitting decisions and to facilities as they
develop their applications and proposals.   
 

The Pre-Application
Meeting

The pre-application
meeting will allow the

facility to hear and
respond to public

concerns.

The most important goal EPA hopes to achieve from the pre-application
meeting requirement is the opening of a dialogue between the permit
applicant and the community.  We believe that the applicant should open
this dialogue at the beginning of the process.  The meeting will give the
public direct input to facility personnel; at the same time, facility personnel
can gain an understanding of public expectations and attempt to address
public concerns before submitting a permit application.  We hope that this
requirement will help address the public concern that public participation
occurs too late in the RCRA permitting process.  

Conducting the Meeting

The pre-application meeting should provide an open, flexible, and informal
occasion for the applicant and the public to discuss the various aspects of a
hazardous waste management facility's operations.  Discussion at the pre-
application meeting need not concern the technical aspects of the permit
application in extensive detail; such technical examination is more suited to
the draft permit stage (which we describe later in this Chapter).   We
anticipate that the applicant and the public will use this meeting to share
information, learn about each other’s concerns, and start building the
framework for a solid working relationship.  The pre-application stage is
also an excellent time to explore the facility’s level of expertise in waste
minimization and pollution prevention, and the potential for involving the
facility’s waste minimization experts in the public participation process.      

While a formal meeting style (i.e., like a public hearing) may suit some
permitting situations,  EPA realizes that it will not fit in all cases.  With this
idea in mind, EPA has written the regulations to allow flexibility in the type
of “meeting” held by the permit applicant.  For instance, an applicant may
decide to hold an availability session or open house (see Chapter 5) in place
of a traditional meeting.  As long as this approach meets the requirements
and the spirit of § 124.31 (as presented in this section), EPA will not
preclude applicants from tailoring meeting styles to fit particular situations.

Regardless of the type of meeting that the applicant decides to hold, the 
applicant (as well as the other participants in the process) should strive for
equitable participation and access to information during the pre-application
meeting and the notice of the meeting (see “Promoting Environmental
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Addressing community
concerns at the start of a

project can prevent
misunderstanding and

opposition in the long run. 

Justice” in Chapter 2 and the Introduction to this Chapter).  

At the meeting, permit applicants should address, at the level of detail that
is practical (based on available information), the following topics:  what
type of facility the company will operate; the location of the facility; the
general processes involved and the types of wastes to be generated and
managed at the facility; and the extent to which waste minimization and
pollution prevention may supplement or replace waste treatment needs. The
discussions should also include the transportation routes to be used by
waste transporters and planned procedures and equipment for preventing or
responding to accidents or releases.  

These are examples of the types of issues that might be of particular
concern to a community and about which the community might be able to
provide useful suggestions to the applicant.  The applicant might then be
able to incorporate that information into the proposed facility design or
operations, either as part of the initial application, if time allows, or at
subsequent stages in the process (e.g., in submitting revisions to its
application, or in responding to a Notice of Deficiency issued by the
permitting agency).  By learning about and addressing public concerns up
front, the applicant may be able to prevent misunderstanding from
escalating into community opposition.  Moreover, the public will have a
clear and open opportunity to interact and communicate with the potential
applicant.   

The applicant should make a good faith effort to provide the public with
sufficient information about the proposed facility operations.  While we do
not expect applicants to go into extensive detail at the pre-application stage,
they should provide the public with enough information to understand the
facility operations and the potential impacts on human health and the
environment.  We encourage applicants to provide fact sheets , information
packets, or other materials (see Chapter 5) that explain the proposed
operations, company policies, waste minimization proposals, or other
information that is relevant to the proposed facility.  

The permitting agency may choose to make permitting and pollution
prevention fact sheets available at the meeting.  One such fact sheet is
included as Appendix J of this manual.  EPA recommends that permit
applicants distribute this fact sheet (or a similar one produced by the state
agency) at the pre-application meeting, especially in cases where a
representative of the permitting agency does not attend.  EPA does not
expect permit applicants to answer questions about the RCRA permitting
process at the pre-application meeting -- particularly where the applicant is
not sure of the answer.  We advise the applicant to let a representative of
the permitting agency answer such questions.  If an agency representative is
not available at the meeting, then the applicant should provide the name of



Chapter 3:  RCRA Permitting Page 3-6

The facility must
conduct the pre-

application meeting.

an agency contact person and the number of the RCRA Hotline (available
in Appendix A) or an applicable State information line.  

Some applicants may want to consider inviting or hiring a moderator to
conduct the pre-application meeting.  The moderator should be a neutral
third party (e.g., a civic organization, non-profit community group, or a
consultant) that is not a stakeholder in the permitting decision process.  A
moderator can lend objectivity to the proceedings and help to keep the
discussions fair, under control, and on track.  Regardless of whether a third
party conducts the meeting, facility representatives should be present to
answer questions and interact with the community.

EPA regulations are flexible with regard to conducting the pre-application
meeting.  One of the few requirements is for the applicant to post a sign-in
sheet, or a similar mechanism, to allow participants to volunteer their
names and addresses for inclusion on the facility mailing list (see §
124.31(b)) .  The applicant should understand that attendees may not want
to put their names on a mailing list; the sign-in sheet always should be
voluntary.  The applicant should make clear at the meeting that people can
contact the permitting agency directly to add their names to the facility
mailing list at any time.

The applicant must submit the list of attendees, along with a "summary" of
the pre-application meeting, as a component of the part B permit
application.  We do not intend for the meeting summary to be a verbatim
account of the meeting.  EPA recognizes how difficult it is to keep a word-
for-word record of a public meeting.  Applicants should make a good faith
effort to provide an accurate summary of the meeting.  While the
regulations do not indicate a particular format for the meeting summary, we
recommend a type-written document that identifies major issues, points
made in support of those issues, and any response made by the applicant or
other attendees.  

As mentioned above, the applicant must submit the summary as a
component of the part B application.  This component should be a
typewritten hard-copy.  Since the part B application is available for review
by the public, attaching the summary as part of the application assures that
people who are unable to attend the meeting will have an opportunity to
find out what happened.  We encourage applicants to make the summary
available in other formats where a community has special needs (e.g., on
audio tape for visually impaired residents).  

The RCRA Expanded Public Participation rule requires the facility to
conduct the pre-application meeting.  We believe that the applicant should
conduct the meeting in an effort to establish a dialogue with the
community.  EPA encourages permitting agencies to attend pre-application
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meetings, in appropriate circumstances, but the facility must conduct the
pre-application meeting .  Agency attendance may, at times, be useful in
gaining a better understanding of public perceptions and issues for a
particular facility, and for clarifying issues related to the permitting
process.  However, agency staff should ensure that their attendance does
not detract from the main purposes of the meeting, such as opening a
dialogue between the facility and the community, and clarifying for the
public the role of the applicant in the permitting process.  

The regulations do not preclude State agencies and permit applicants from
working together to combine State siting meetings with pre-application
meetings.  EPA encourages them to do so, provided that the combined
meetings fulfill the requirements in § 124.31.  If meetings are combined,
the portion of the meeting that is dedicated to the RCRA facility permit
must be run by the applicant; the regulatory agency must give the applicant
the floor for a sufficient time period.  In notifying the public of the meeting,
under § 124.31(d), the applicant must make clear that the RCRA portion of
the meeting is separate from the general siting discussion.

The pre-application meeting will provide the community with a clear entry
point for participation at an early stage in the permitting process.  We
encourage members of the community to become involved at the pre-
application stage.  Public comments and suggestions are easier for the
facility to address at this early stage than later on in the process.  For this
reason, public input can have a greater impact at this stage.  Interested
citizens should attend the meeting and participate in the informal dialogue.  

The public can learn more about the facility and the company seeking a
permit before attending the meeting by contacting the facility, or by
contacting other stakeholders in the community.  Some community
members may want to research to learn more about the planned (or already
existing) facility.  If you are interested in obtaining more information on the
facility or the permitting process, you may want to contact the permitting
agency or the corporation that owns the facility.  Additional information
about past and present owners, past waste spills and releases, complaints,
and the status of other state, local, and federal permits may be available
from the following:  the planning board, City Hall or the town council, the
county health department, local newspapers, the library, and local fire and
rescue departments.  These sources will give you access to information
such as deeds and environmental testing results. 

Meeting attendees can become part of the facility mailing list by adding
their names and addresses to the sign-up sheet at the meeting or by sending
their names directly to the permitting agency.  People on this list will
receive any significant information sent out by the agency or the facility
regarding the facility.
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The applicant should avoid
scheduling the meeting at a

time that conflicts with
other important community

activities.

Citizens should note that not all aspects of the permit application will be
clear at the pre-application stage, in part, because EPA is encouraging
facilities to meet with the public before making all final decisions on their
permit applications.  This way, the facility owner/operator will be more
flexible and can react more effectively to suggestions and concerns raised
in the meeting.  Participants at the meeting should note that the facility
owner/operator will not know the answer to all questions about the
permitting process.  The permitting agency and the RCRA/Superfund
Hotline will be available to answer questions about the permitting process
and other RCRA requirements (remember that States may have different
procedures than EPA)..

Date, Time, and Location of the Meeting

The timing of the meeting is flexible.  EPA believes that flexibility is
necessary because the optimal timing for the meeting will vary depending
on a number of factors, including the nature of the facility and the public's
familiarity with the proposed project and its owner/operator.  The applicant
should choose a time for the meeting while considering the following
factors:  (1) the community must receive adequate notice before the facility
submits a permit application; (2) the facility’s plans for construction or
operation need to be flexible enough to react to significant public concerns
and to make changes to the application, if necessary; (3) the meeting should
not take place so long before submittal of the application that the
community will forget the facility.  We encourage applicants to make a
good faith effort to choose the best date for the pre-application meeting.   

While the final rule requires the facility to hold only one pre-application
meeting , cases may arise where more than one meeting is preferable.  For
instance, if a facility holds one public meeting and takes several months to
a year to submit the application, then the facility owner/operator should
consider holding a second meeting.  In other cases, the facility may want to
hold a few meetings of different types (e.g., a public meeting  as well as an
availability session ).  Of course, permitting agencies or other stakeholder
groups may decide to hold additional public meetings where appropriate.

The permit applicant should encourage full and equitable public
participation by holding the pre-application meeting at a time and place that
is convenient to the public.  The applicant should schedule the meeting at a
time when the community is most likely to be available.  Many
communities, for instance, may prefer a meeting held after normal business
hours.  Meeting schedulers should avoid holding the meeting at a time that
will conflict with important community activities (e.g., social, religious, or
political events, other meetings, school activities, or local occasions).  The
applicant should also make sure that the meeting place has adequate space
and is conducive to the type of meeting that the applicant will conduct. 
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Finally, the meeting location should have suitable access for all persons; if
such a location cannot be procured, then the applicant should make all
reasonable efforts to provide for equitable participation in the meeting (e.g.,
by responding to written comments). 

Some members of the affected community may not feel comfortable with
meetings held on facility property.  Applicants should address community
concerns in this area.  EPA encourages applicants to hold the pre-
application meeting on neutral public ground, such as a local library, a
community center, a fire station, town hall, or school.  

Notice of the Pre-
Application Meeting

EPA developed the pre-application meeting notice requirements with the
goal of encouraging facilities to reach as many members of the public as
possible, within reasonable means.  The expanded notice requirements are
intended to reach a broad audience and to encourage as many people as
possible to attend the meeting.  Attendance at the meeting may also provide
an indication of the level of public interest in the facility, although low
attendance does not necessarily equal low interest.  Using the list of
attendees from the meeting will allow agencies to develop larger mailing
lists; these lists, in turn, will help the facility and the agency to update more
people more often about the permitting process.

The new rule requires the applicant to provide notice of the pre-application
meeting to the public in three ways:

A newspaper display advertisement.   The applicant must print a
display advertisement in a newspaper of general circulation in the
community.  The display ad should be located at a spot in the paper
calculated to give effective notice to the general public (see the example in
Appendix H).  The ad should be large enough to be seen easily by the
reader.  In addition to the display ad, we also encourage facilities to place
advertisements in free newspapers, community bulletins, newsletters, and
other low-cost or free publications.  In some cases, potential interest in the
facility may extend beyond the host community.  Under these
circumstances, we encourage the applicant either to publish the display ad
so that it reaches neighboring communities or to place additional ads in the
newspapers of those communities. 

A visible and accessible sign.   The applicant must provide notice on a
clearly-marked sign at or near the facility (or the proposed facility site).  If
the applicant places the sign on the facility property, then the sign must be
large enough to be readable from the nearest point where the public would
pass -- on foot or by vehicle --  by the site.  EPA anticipates that the signs
will be similar in size to zoning notice signs required by local zoning
boards (of course, this size will vary according to the prerogative of the
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Choose notice methods
that will spread the

word over all segments
of the affected

community.

zoning board).  If a sign on the facility grounds is not practical or useful --
for instance, if the facility is in a remote area -- then the applicant should
choose a suitable alternative, such as placing the sign at a nearby point of
significant vehicular or pedestrian traffic (e.g., the closest major
intersection).  In the case that local zoning restrictions prohibit the use of
such a sign in the immediate vicinity of the facility, the facility should
pursue other available options, such as placing notices on a community
bulletin board or a sign at the town hall or community center.  EPA intends
the requirement that the sign be posted "at or near" the facility to be
interpreted flexibly, in view of local circumstances and our intent to inform
the public about the meeting.  In addition to the requirements of § 124.31,
we encourage the applicant to place additional signs or flyers in nearby
commercial, residential, or downtown areas.  Supermarkets, hardware or
department stores, malls, libraries, or local gathering places may have
bulletin boards for posting notices and flyers.  EPA encourages facilities to
keep track of posted signs and remove them after the meeting.

A broadcast media announcement .  The applicant must broadcast the
notice at least once on at least one local radio or television station.  EPA
expects that the applicant will broadcast the notice at a time and on a
station that will effectively disseminate the notice.  The applicant may
employ another medium, aside from television or radio, with prior approval
of the permitting agency.  Many communities run their own cable channels
for local news and activities; this medium may be used to target a local
audience, often at no charge.  Television spots may be advantageous for
delivering pertinent information about a hazardous waste management
facility directly to the people at home. 

Sample notices are provided in Appendix H and more may be available by
contacting the permitting agency.

EPA encourages facilities to pick a mixture of public notice tools that
meets the regulations and will allow the affected community to receive
equitable, timely, and effective notice of the pre-application meeting.  Such
a mixture may include a number of different and specialized notices that
target specific groups within each community.  One example of such a
targeted notice would be the use of a translated advertisement on Chinese-
speaking local access television station to reach a Chinese-American
enclave in an area where the community members are affected by the
permitting activity.  Specific segments of the affected community can be
targeted by strategic placement of the newspaper display ad, the timing and
station of a radio spot, the geographic location of signs, use of free
newspapers, and multi-lingual notices.  EPA does not require that the
applicant try to reach the largest audience with each method of public
notice (e.g., the radio spot need not be placed on the most popular station). 
Instead, the applicant should use a combination of methods (including
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translations) to spread the word over all segments of the affected
community, taking into account the channels of information that are most
useful in reaching diverse groups.

EPA encourages applicants to go beyond the minimum requirements in the
regulations when providing notice of the pre-application meeting.  The
following suggestions will help in providing an effective broadcast notice. 
In some rural areas, community members may listen to or watch
predominantly one radio or television station; in this case, the applicant
should use this station as the vehicle for the notice.  Some areas are part of
a radio market (i.e., defined by services such as Arbitron's Radio Market
Definitions) or television market and have competing radio and television
stations.  Where there is more than one station, the facility owner or
operator should consider carefully the likely audience of the station in order
to ensure that a substantial number of people will see or hear the ad.  Areas
with many competing stations are more likely to have audiences that may
be delineated, for instance, by age, ethnicity, or income.  In these situations,
broadcasting the notice on several stations, or in more than one language,
may be beneficial.  In all cases, EPA suggests that the announcement occur
at listening or viewing hours with a substantial audience -- hours that will
vary for each community as well as for specific groups.  The facility may
consult with broadcast stations and community members to determine the
best times to broadcast the notice.

The regulations also require the applicant to send a copy of the notice to the
permitting agency.  Applicants must follow this provision, but we
encourage facilities to contact the appropriate agencies before this stage. 
Applicants should consider informing the agency of their intent to seek a
permit before planning the pre-application meeting.   Like other
stakeholders in the permitting process, the permitting agency can benefit
from receiving information as early as possible in the process.  In addition,
the permitting agency may be able to provide guidance about how to run
the pre-application meeting or what types of public notice work best in a
particular community.  

EPA also encourages the applicant to send a copy of the notice to all
members of the facility mailing list, if one exists.  This suggestion applies
especially to facility owners who are applying for a permit renewal and
must comply with § 124.31 because they are seeking to make a change on
the level of a class 3 permit modification.  At these facilities, the mailing
list will already exist and people on the list will be interested in learning
about the most recent activity at the facility.  A mailing list will most likely
not exist for new applicants.   

Getting the word out at this early stage is essential to assuring adequate
community participation during the entire permitting process.  For this
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Free papers, existing
newsletters, press releases,

and word-of-mouth are
inexpensive ways to notify

the public.

reason, we encourage the applicant to take additional steps, within
reasonable means, to announce the meeting.  We do not intend for
applicants to spend large amounts of additional time and resources; on the
contrary, there are many simple and inexpensive mechanisms for
distributing information.  Free announcements on television or radio,
advertisements in free papers, town newsletters, flyers, small signs, and
press releases are all ways to disseminate information at little or no cost. 
We also encourage facilities to pass information through local community
groups and Local Emergency Planning Committees (established under
section 301 of the Superfund Amendments and Re-Authorization Act
(SARA)), professional and trade associations, planning commissions, civic
leaders, school organizations,  religious organizations, and special interest
groups.  Other stakeholders involved in the process  are also good conduits
for spreading news about the pre-application meeting.

The regulations require that the notice contain several pieces of
information:  (1) the date, time, and location of the meeting; (2) a brief
description of the purpose of the meeting; (3) a brief description of the
facility and proposed operations, including the address or a map (i.e., a
sketched or copied street map) of the facility location; (4) a statement
encouraging people to contact the facility at least 72 hours before the
meeting if they need special access to participate in the meeting; and (5) the
name, address, and telephone number of a contact person for the applicant.  

The format of the notice is flexible as long as it communicates this
information.  The description of the purpose of the meeting should explain
the facility’s intent to submit a permit application and set out other
objectives for the meeting.  When describing the facility, the
owner/operator should briefly cover what sort of facility it is or will be
(e.g., a hazardous waste incinerator), what types of wastes it may handle,
and what sort of operations will take place at the facility (e.g., types of
manufacturing, commercial treatment of waste, etc.).  For the facility map,
the owner/operator should provide a photocopy of a street map or a
sketched map, the purpose of which is to let the public know just where the
facility is or will be.  Finally, persons needing “special access” would
include anyone who may have difficulty with stairs or some entrances,
persons who are visually or hearing impaired, or any person who foresees
some difficulty in attending the meeting without some help.  EPA does not
expect facilities to provide transportation to persons who cannot find other
means of reaching the meeting.

The telephone contact provided by the applicant in the pre-application
notice  is an important addition to the public participation resources during
this phase.  EPA encourages members of the community to contact the
facility, the permitting agency (see Appendices A and B for State and
Federal contacts) or other interested groups in the community, as necessary,
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to become acquainted with the permitting process and the facility plans.

EPA is not requiring the facility to submit proof of the public notice;
however, we are requiring the facility to keep proof of the notice.  The
Agency is concerned that proof of the notices may be needed in the case of
a lawsuit.  The applicant should establish a simple file containing proofs for
the notice.  Acceptable forms of proof would include a receipt for the radio
or TV broadcast, a photograph of the sign, and a photocopy of the
newspaper advertisement or tear sheets. 

The Facility Mailing
List

The permitting agency
should develop the
mailing list early.

The permitting agency is responsible for developing a representative
mailing list for public notices under § 124.10.  EPA is emphasizing the
early development of a thorough mailing list as a critical step in the public
participation process.  If the mailing list allows the agency to keep
important groups and individuals in the community up-to-date on activities
at a facility, then the permitting agency and the facility will be better able
to gauge community sentiment throughout the permitting process.  See the
section on “Mailing Lists” in Chapter 5 for additional information.  

EPA anticipates that the meeting attendee list required under § 124.31(c)
will help the agency generate the mailing list by identifying people or
organizations who demonstrate an interest in the facility and the permit
process. 

In the past, mailing lists have not been fully developed, oftentimes, until the
agency issued the draft permit or intent to deny the permit.  EPA believes
that the mailing list is an integral public participation tool which permitting
agencies should create as early as possible in the process.  Our intent in
having the permit applicant submit the list of meeting attendees under §
124.31(c) was to allow the agency to formulate the mailing list at an earlier
stage in the permitting process.  Aside from the names identified by the
permit applicant, we encourage permitting agencies to enhance the mailing
list by contacting a wide variety of groups and individuals, such as:  civic
organizations, religious groups, public interest organizations, recreational
groups, professional/trade associations, Local Emergency Planning
Committees (LEPCs), emergency response and local health care personnel,
environmental justice networks, educational and academic organizations,
city hall and elected officials, planning and zoning boards, local
development councils, involved State and Federal agencies, newspapers
and reporters, immediate neighbors and property holders, other nearby
companies or business groups, facility employees, and plant tour attendees. 
In addition, we encourage the agency to maintain and update the lists
regularly.  All commenters on permitting documents, attendees at any
public meetings or persons using information repositories should be placed
on the mailing list, or have the option of putting their names on the list.
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Members of the community and other interested groups or individuals can
contact the permitting agency to have their names put on the facility
mailing list.  Community and public interest organizations may want to
provide the permitting agency with names for the mailing list.  Refer to
Appendices A and B if you would like to find the addresses and phone
numbers of EPA’s Regional offices and the state environmental agencies.

Public participation
activities should be

geared to the potential
level of community

interest.

Additional Activities

The level of public participation activities should correspond to the
potential level of community interest in the permitting process.  To
determine the need for additional activities, participants should consider
conducting a community assessment  (see Chapters 2 and 5).  If the level
of interest is high, participants will want to do a more thorough needs
assessment and prepare a formal public participation plan  (see Chapters 2
and 5). 

EPA encourages applicants to provide fact sheets , information packets, or
other materials (see Chapter 5) at the pre-application meeting.  The
permitting agency may also choose to make permitting fact sheets available
at the meeting.  One such fact sheet is included as Appendix J of this
manual.  EPA recommends that permit applicants distribute this fact sheet
at the pre-application meeting, especially in cases where a representative of
the permitting agency does not attend.

To provide widespread notice of the pre-application meeting, the applicant
may want to use notice methods that go beyond the requirements.  Some of
these methods, such as public service announcements , existing
newsletters and publications , and newspaper inserts  are described in
Chapter 5.

In some cases, the agency, facility, or a community group may find it
appropriate to hold an additional meeting during the pre-application stage. 
Availability sessions  or open houses  can provide the public with an
opportunity to discuss issues face-to-face with officials or other interested
people.

The “RCRA Expanded Public Participation” rule gives the permitting
agency the authority to require the facility owner or operator to establish an
information repository  at any point in the permitting process or during the
life of a facility.  The agency should assess the need for the repository by
considering a variety of factors, including:  the level of public interest; the
type of facility; the presence of an existing repository; and the proximity to
the nearest copy of the administrative record.  The information repository
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An information
repository makes

information accessible to
the public in a

convenient location.

can improve the permitting process by making important information
accessible to the public in a convenient location.  (See Chapter 5 for more
detail on information repositories).  Of course, EPA encourages facilities or
interested community groups to establish their own repositories for public
access to information.  Chapter 5 provides more guidance on how to
establish a repository.

Some permitting information is quite technical and detailed.  Members of
the public and other stakeholders may find this information difficult to
interpret.  EPA encourages permitting agencies, facilities, and community
groups to provide fact sheets and additional materials to make technical and
complicated information more accessible to people who are not RCRA
experts.  Workshops  or availability sessions  may be useful for explaining
technical information.  Some citizens or community groups may want to
consult other sources for help in interpreting scientific and technical data. 
If you are looking for such help, you may want to contact the permitting
agency, facility staff, or other sources such as local colleges, universities,
public interest groups, environmental and civic organizations.  Additional
contacts may be available in the local community.  Interested citizens may
be able to find out about these contacts by talking to local newspapers and
other media who cover environmental issues.  People who are interviewed
for or quoted in news articles can be an additional source for information.   

Getting as much input as possible from the community during these initial
phases of the RCRA permitting process and before a draft permit is issued
will be very useful during the draft permit stage.  The draft permit will be
more responsive to the needs and concerns of the community, and the
community will be more likely to accept the permit conditions if it sees that
its concerns have been heard.

Though the early meeting may reduce public concern that the agency and
the facility are making important decisions before the public becomes
involved, some concern may still remain.  The agency and the facility are
likely to have meetings that cannot, for practical purposes, be open to
public participation.  One State agency found that by making notes from
these meetings available through an information repository , public trust in
the agency increased. 

Step Two: Application
Submittal and Review

Required Activities

After the permit applicant has met with the public and considered
recommendations and input from the community, he or she may choose to
pursue a RCRA permit and then submit a RCRA part B permit application



Chapter 3:  RCRA Permitting Page 3-16

New EPA rules make
permit applications

available to the public
during agency review.

to the permitting agency.  Upon receiving the permit application, the
permitting agency must, under § 124.32, issue a public notice  to the
facility mailing list and appropriate units of state and local government. 
The notice will inform recipients that the facility has submitted a permit
application for agency review.  In addition, the notice will inform the
recipients of the location where the application is available for public
review.

Both of the provisions mentioned in the previous paragraph are the result of
the RCRA Expanded Public Participation rule.  EPA composed these
regulations as a way to inform the public about the status of a facility's
permit application early in the process .

Before issuing the notice at application submittal, the permitting agency
should solicit community suggestions and input on the best place to put the
application for public review (agency personnel may have gathered this
information during an earlier stage in the process).  We encourage the
agency to issue the notice as soon as is practically possible after receiving
the application.  The notice must contain the following information:  (1) 
the name and telephone number of the applicant's contact person ;  (2)  the
name and telephone number of the permitting agency's contact office, and a
mailing address to which information, opinions, and inquiries may be
directed throughout the permit review process; (3) an address to which
people can write in order to be put on the facility mailing list; (4) the
location where copies of the permit application and any supporting
documents can be viewed and copied; (5) a brief description of the facility
and proposed operations, including the address or a map (i.e., a sketched or
copied street map) of the facility location on the front page of the notice;
and (6) the date that the application was submitted.   

Permitting agencies must place the application and any supporting
materials somewhere in the vicinity of the facility or at the permitting
agency’s offices.  The permitting agency should be sensitive to the burden
on members of the affected community when determining where to place
the application.  Many communities do not have the resources or the time
to travel several hours just to access permitting information.  To make
information available in these situations, the permitting agency should
place the application in a place with public access in the general vicinity of
the facility (e.g., a public library or community center).  If such placement
of the document is impractical, the agency should make sure that the public
has other access to permitting information.  For instance, the agency could
require the facility to establish an information repository under § 124.31.  If
the community’s information needs are on a lower level, the agency may
want to make a short summary of the permit application available to the
affected community.  In some cases, making information available in
electronic form (e.g., via diskette or Internet) may be useful.  
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The application should
be available for review

in the vicinity of the
facility.

We recommend that, where feasible, the agency place the application in a
location where copying facilities are available and the public has adequate
access to the documents.  EPA also recommends that the application be in a
locale where the documents will be secure and readily available.  The
application should go in the information repository, if one exists.  If not, a
public library or other building in the vicinity of the facility may provide a
suitable choice.  The permitting agency’s headquarters or satellite office
may be adequate if not too far from the facility.  

Additional Activities

The permit application review process is often lengthy.  It may take
anywhere from one to five years to issue a permit, depending on the facility
type and level of facility owner or operator cooperation.  Permit applicants
and regulators should recognize that members of the public have pointed
out that they often feel “in the dark” during this phase.  We encourage
agencies and facilities to maintain a good flow of information during
application review.  If resources are available, permitting agencies and
facilities should plan activities during this time period to keep citizens
informed about the status of the process.  Holding workshops , conducting
informal meetings , and providing periodic fact sheets  and press releases
about the facility, opportunities for pollution prevention, and the RCRA
permit process can spread information and keep the community involved. 
Identifying a contact person  to accept comments and answer questions
will also enhance communication.  A (toll-free) telephone hotline  with
recorded status reports can reduce the potential for rumors.

EPA encourages permitting agencies to respond (e.g., in writing, by phone,
by holding a meeting) to comments and requests from the public during the
application review process.   Agencies should make good faith efforts to
address public concerns and issues.   

In situations where a community wants more information about potential
operations at a facility and the health and environmental risks of those
operations, citizens or the agency can work with the facility to set up
facility tours  and observation decks  during the public comment period. 
These activities will give the community a first-hand look at a facility and
the operations and activities happening on-site.  (Note that safety and
liability issues need to be considered before a decision is made to include
these activities.)  These activities may be particularly useful for a new
facility or when a facility proposes a new or different technology.  Facility
tours also may be particularly effective for explaining pollution prevention
accomplishments and opportunities.  Similarly, facility owners or operators
may wish to coordinate with community leaders to tour the community. 
This may be useful for understanding potential community concerns.
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Step Three: The Draft
Permit, Public
Comment Period, and
Public Hearing

Required Activities

After the permitting agency reviews the permit application, it must notify
the applicant in writing.  If the application is incomplete, the permitting
agency may request that the applicant submit the missing information.  This
request is known as a Notice of Deficiency (NOD).  The permitting agency
may issue several NODs before the application is finally complete.

Once an application is complete, the permitting agency will make a
decision to issue a draft permit or a notice of intent to deny the permit
application (which is a type of draft permit).  In either case, the agency
must notify the public about the draft permit.  In the notice, the permitting
agency must announce the opening of a minimum 45-day public comment
period on the draft permit.  The agency must print the notice in a local
paper, broadcast the notice over a local radio station, and send a copy of the
notice to the mailing list, relevant agencies, and applicable state and local
governments.  We encourage agencies to attempt to reach all segments of
the affected community, within reasonable means, when issuing the notice
of the draft permit (see “Step One:  The Pre-Application Stage” above and
Chapter 5 for more information on how to notify the public).   Although the
agency is not required to retain documentation of the notice, we
recommend keeping a simple file with proof of the notices.  Forms of proof
might include a receipt for the radio ad and a photocopy of the newspaper
add.

EPA regulations require the permitting agency to prepare a fact sheet or a
statement of basis  to accompany every draft permit.  This fact sheet (or
statement of basis) is required by regulation and is different than commonly
used informational fact sheets.  This fact sheet must explain the principal
facts and the significant factual, legal, methodological and policy questions
considered in preparing the draft permit.  The fact sheet must also include,
when applicable, the following (see § 124.8(b)):

• a brief description of the type of facility or activity which is the
subject of the draft permit;

• the type and quantity of wastes that are proposed to be handled
at the facility;

• a brief summary of the basis for the draft permit conditions;
• reasons why any requested variances or alternatives to required

standards do or do not appear justified;
• a description of the procedures for reaching a final decision on

the draft permit, including (1) the beginning and ending dates of
the comment period and an address to which comments can be
sent, (2) procedures for requesting a hearing and the nature of
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By law, the agency must
consider and respond to all

significant comments
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explain technical issues

or the permitting
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the hearing, and (3) any other public participation procedures
before the final permit decision; and

• the name and telephone number of a person to contact for
additional information.

EPA recommends that the permitting agency include the fact sheet with the
notice of the draft permit and make the fact sheet available to all interested
parties.   

Any person may request a public hearing  during the public comment
period.  The agency must hold a public hearing if someone submits a
written notice of opposition to a draft permit and a request for a hearing, or
if the public demonstrates, by the number of requests for a public hearing, a
significant degree of public interest in the draft permit.  The Director also
may hold public hearings at his or her discretion.  The agency must notify
the public about the hearing at least 30 days prior to the hearing.  The
agency may choose to combine the hearing notice with the draft permit
notice.  See Chapter 5 for information on holding a public hearing. 
Citizens may want to request a public hearing as a forum for airing
community concerns.  The hearing will be a standard meeting, attended by
the agency and other interested parties. 

There is more required public participation during the draft permit stage
than at any other time during the permitting process.  We strongly
recommend that permitting agencies prepare public participation plans (see
Chapter 5), even for the least controversial facilities, just to keep track of
the activities during this stage.   

The comment period on the draft permit allows anyone to submit their
concerns and suggestions to the agency in writing.  The permitting agency
must, by law, consider all comments (see § 124.11) in making the final
permit decision.  In addition, the agency must briefly describe and respond
to all significant comments raised during the comment period or during the
public hearing.  EPA encourages participants to submit comments during
this period.

Additional Activities

Permitting agencies can keep the process open by sharing all NOD
information with the public, whether through the administrative record, an
information repository , or another activity, such as a workshop .  If the
details of the NOD are too arcane or technical, the agency can provide a
short fact sheet .  The fact sheet should not gloss over any major omissions,
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but, by the same token, it should point out when an omission is of a less
serious nature.  

Interested community groups or the permit applicant may decide to provide
additional public participation activities during this stage.  Some
suggestions for useful activities would include explaining the NOD process
and discussing technical issues in the application by holding availability
sessions .  Another option is for citizens or other stakeholders to request
one-on-one or small informal meetings  with the permitting agency, the
permit applicant, or community groups.  Stakeholder groups can improve
their communication and interaction by meeting together in an informal
forum.  An informal meeting may also be more appealing to some
participants, who may see activities like public hearings as overly
confrontational.  

The permitting agency may want to provide a news release  when issuing
the draft permit or intent to deny.

The agency, facility, or a public interest group may want to organize an
availability session , facility tours , or some other activity prior to the
comment period so that the public can be better informed about the facility. 
Some permitting agencies have held public meetings  prior to a public
hearing to provide a better forum to discuss issues.  Telephone hotlines  or 
voicemail recordings can supplement public notices to inform the
community about the dates and locations of public participation events. 

Step Four: Response
to Comments and
Final Permit Decision

Remember that
State procedures
may be different.

Required Activities

After the public comment period closes, the regulatory agency reviews and
evaluates all written and oral comments and issues a final permit decision. 
The agency must send a notice of decision  (not to be confused with a
“notice of deficiency,” see above) to the facility owner or operator and any
persons who submitted public comments or requested notice of the final
permit decision.  The agency must also prepare a written response to
comments that includes a summary of all significant comments submitted
during the public comment period and an explanation of how, in making the
final permit decision, the agency addressed or rejected the comments.  This
summary shows the community that the agency considered the
community's concerns when making the final permit decisions.  The agency
must make the response to comments document available as part of the
administrative record.

Additional Activities
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If there was high interest during the comment period, the agency or the
facility may want to issue a news  release  and fact sheet  when the decision
is finalized to inform a wide audience.  The permitting agency may choose
to update and release the fact sheet required in § 124.8.

Public Participation
During the Life of a
Facility

Interim Status Public
Participation

 

When writing RCRA, Congress granted special status to facilities that
existed when the statute went into effect and for facilities that would be
brought under RCRA by new regulations.  EPA refers to these facilities as
having “interim status.”  According to RCRA, interim status facilities do
not need a permit to operate; instead, while they are seeking permits, they
follow a category of regulations created specifically for them by EPA. 
When EPA or a State issues a RCRA operating permit to one of these
facilities, the facility loses its interim status.

Because interim status facilities can operate without a permit, many people
are concerned that some of these facilities are not as safe as permitted
facilities.  Interim status facilities are not required to follow --  since they
are not permitted -- any standardized public participation procedures or
permit modification standards (that is, until the facility owner applies for a
permit).  Given all these conditions, interim status facilities often pose
public participation challenges even though many such facilities have been
operating for years.

Regulatory agencies may need to use innovative techniques to
communicate with and provide information to communities around interim
status facilities.  EPA acknowledges that every situation will require a
different type and level of community involvement.  If interest grows in a
certain facility, the agency should consider holding a workshop  or an
availability session .  Information repositories are another available tool
(see Chapter 5).  The agency should take steps to explain the special
situation of interim status facilities to citizens.  Of course, if an interim
status facility begins to attract public interest, permitting agencies should
consider moving the facility towards getting a permit and undergoing the
public participation steps in the permitting process.  

Owners and operators of interim status facilities should involve the public
even before they formally start to pursue a RCRA permit.  One thing the
facility owners could do to improve access to information is to make a draft
part B application available to the public before submitting it to the
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permitting agency.  Facility owners who submitted part B applications in
the past might make their applications available as well.  (Note:  any
interim status facility that submits its part B application on or after June 11,
1996, will be subject to the standards of the RCRA Expanded Public
Participation Rule and, thus, its application will be available for public
review upon submission).  The facility may also want to set up an on-site
information booth  or provide other background materials to the public. 
Establishing a contact person  and making his or her name available to the
public can improve communication between the facility and the
community.  Experience has shown that a good facility-community
relationship during interim status will make for a more cooperative
permitting process.

Members of the public will often have questions or concerns while a
facility is in interim status.  Citizens can contact the facility, the regulatory
agency, or the RCRA/Superfund Hotline to ask questions or to inquire
about other sources of information.  Citizens may also want to contact
public interest organizations, local government, or other involved citizens
for more information.  Interim status facilities will eventually need to enter
the RCRA permitting process, which citizens can use as an opportunity to
air concerns and to encourage the facility to make important changes.

Permit Modifications

Modifications can be
initiated by either the
agency or the facility.

Over time, a permitted facility may need to modify its permit.  Just as
public participation is a component of the initial permit process, it is also a
part of the permit modification process.  This section discusses different
kinds of permit modifications and their corresponding public participation
requirements.  It is important to note that public participation
responsibilities and activities vary depending on, first, who initiated the
modification (i.e., the regulatory agency or the facility owner or operator)
and, second, the degree to which the modification would change substantive
provisions of the permit.  No matter who initiates the modification, when a
modification is proposed, only those permit conditions subject to
modification are reopened for public comment.

State permitting agencies may have modifications processes that differ from
the federal requirements .  Contact your State agency (see Appendix B) for
more details.  

There are many reasons to modify a permit.  In some cases, the regulatory
agency may initiate a permit modification under 40 CFR 270.41.  This
section of the regulations identifies three causes for which the regulatory
agency may require a permit modification:  (1) alterations or additions to
the permitted facility or activity; (2) new information received by the
regulatory agency; or (3) new standards, regulations, or judicial decisions
affecting the human health or environmental basis of a facility permit.  In
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When a facility initiates a
modification, it is

responsible for some
public participation

activities.

addition, the regulatory agency may modify a compliance schedule for
corrective action in the permit.   Modifications initiated by the regulatory
agency are subject to the full 40 CFR Part 124 permitting requirements, as
described earlier in this chapter.  Specifically, the permitting agency must 

C Issue public notice of the draft modification;

C Prepare a fact sheet or statement of basis; 

C Announce a 45-day public comment period;

C Hold a public hearing, if requested, with 30-day advance notice;

C Issue notice of the final modification decision; and

C Consider and respond to all significant comments.

More often, however, the facility owner or operator requests a permit
modification to improve facility operations or make changes in response to
new standards.  Facility-initiated modifications are categorized under 40
CFR 270.42 as Class 1, 2, or 3 according to how substantively they change
the original permit.  Class 1 modifications require the least public
involvement; Class 3, the most.  Like agency-initiated modifications, a
decision to grant or deny a Class 3 permit modification request is subject to
the public participation procedures of 40 CFR Part 124.

Since facility owners or operators initiate modifications more often than the
regulatory agency, the remainder of this chapter lays out the requirements
for facility-initiated modifications.  The permitting agency is also
encouraged to follow these public participation activities, even if not
required under an agency-initiated modification.  Appendix L consists of an
EPA fact sheet entitled "Modifying RCRA Permits," which provides more
detail on permit modifications and associated public participation activities. 
Exhibit 3-1 at the end of this Chapter presents an easy-to-read synopsis of
modification requirements and timelines.

When the Facility Owner or Operator Initiates a
Modification

When a facility owner or operator wants to change a RCRA permit, he or
she informs the regulatory agency and interested members of the public,
either before making the change if it is substantive (Class 2 or 3), or soon
after (with a few exceptions), if the change is minor (Class 1).  In any case,
this is relatively early  notification for members of the public, who often
perceive that RCRA actions are "done deals" by the time public comment is
solicited.

The facility owner or operator  is responsible for conducting most of the
public participation for modifications he or she initiates.  In addition, the
facility, rather than the regulatory agency, bears the burden of explaining
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Class 2 modifications
require a number of

activities, including a
public notice, comment

period, and a public
meeting.

and defending its actions to the public.  To ensure that the facility's public
participation efforts are successful, staff from the facility and the agency
should discuss how to conduct the required activities; the agency should
provide guidance and assistance where necessary.  Moreover, EPA
encourages facilities to consult with communities to determine what
activities will best promote public participation.   

Class 1 Modifications

Class 1 modifications address routine and administrative changes, including
updating, replacing, or relocating emergency equipment; updating certain
types of schedules identified in the permit; improving monitoring,
inspection, recordkeeping, or reporting procedures; and updating sampling
and analytical methods to conform with revised regulatory agency guidance
or regulations.  They do not substantively alter the conditions in the permit
or reduce the facility's ability to protect human health and the environment. 
With a few exceptions, most Class 1 modifications do not require approval
from the regulatory agency before they are implemented.  (The exceptions
are listed in Appendix I to 40 CFR 270.42.)

The only public involvement requirement for Class 1 modifications is that
within 90 days of implementing a change, a facility must send a public
notice  to all parties on the mailing list compiled by the permitting agency . 
The facility is responsible for obtaining a complete facility mailing list
from the agency.  (For more information on mailing lists  see Chapter 5.) 
Any member of the public may ask the agency to review a Class 1
modification.

Class 2 Modifications

Class 2 modifications address facility-initiated changes in the types and
quantities of wastes managed, technological advances, and new regulatory
requirements, where such changes can be implemented without
substantively altering the facility's design or the management practices
prescribed by the permit.  Class 2 modifications do not reduce, and, in most
cases should enhance, the facility's ability to protect human health and the
environment.  During a Class 2 modification, there may be good
opportunities to explore “low tech” pollution prevention opportunities that
reduce waste generation but do not require major process changes (e.g.,
segregating waste streams, modifying maintenance procedures, or installing
closed loop recycling).   

Class 2 modifications require the facility to submit a modification request
and supporting documentation to the regulatory agency.  In addition, the
facility must notify the people on its mailing list about the modification
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request and publish this notice in a major local newspaper of general
circulation .  The facility must publish the notice and mail the letter within
seven days before or after it submits the request to the regulatory agency. 
The newspaper notice marks the beginning of a 60-day public comment
period  and announces the time and place of a public meeting.  In addition,
the notice must identify a contact person for both the facility and the
regulatory agency and must contain the statement, "The permittee's
compliance history during the life of the permit being modified is available
from the regulatory agency contact person."  The notice should state that
public comments must be submitted to the permitting agency’s contact
person.

The public comment period provides an opportunity for the public to
review the modification request at the same time as the permitting agency. 
The facility must place the request for modification and supporting
documentation in a location accessible to the public in the vicinity of the
facility (see guidance on information repositories in Chapter 5 for suitable
locations).  The facility must conduct the public meeting  no earlier than 15
days after the start of the 60-day comment period and no later than 15 days
before it ends.  The meeting, which tends to be less formal than a public
hearing held by the regulatory agency in the draft permit stage, provides for
an exchange of views between the public and the owner or operator and a
chance for them to resolve conflicts concerning the permit modification. 
The meeting must be held, to the extent practicable, in the vicinity of the
permitted facility ( the guidance on the pre-application meeting, earlier in
this chapter, is applicable to this public meeting  ).

The requirements for this meeting, like the pre-application meeting, are
flexible.  The facility is not required to provide an official transcript of the
meeting, though we encourage owners/operators to consult the community
and find out if this information would be useful.  The permitting agency is
not required to attend the meeting or respond to comments made there;
however, EPA recommends that agency staff attend the meeting to clarify
questions about the permitting process and to find out about any public
concerns and how the owner or operator plans to address them.  

The permitting agency is required to consider all written comments
submitted during the public comment period and must respond in writing to
all significant comments in its decision .  EPA expects that the meeting will
provide information to the public and improve the written comments
submitted to the permitting agency.  EPA anticipates that community input
at the meeting may also result in voluntary revisions in the facility's
modification request.

As the following paragraphs explain, the Class 2 modification procedures
were written to ensure quick action by the agency.  However, when seen by
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the public, these procedures can be very confusing.  A simple solution that
the permitting agency or the facility should consider is to provide a fact
sheet or a time table to the public at the meeting.

The procedures for Class 2 modifications include a default provision to
ensure that the permitting agency responds promptly to the facility's
request.  The agency must respond to Class 2 modification requests within
90 days or, if the agency notifies the facility of an extension, 120 days.  At
any time during this 120-day period, the agency can: (1) approve the
request, with or without changes, and modify the permit accordingly; (2)
approve the request, with or without changes, as a temporary authorization
having a term of up to 180 days; or (3) deny the request.  If the permitting
agency does not reach a final decision on the request within this period, the
facility is granted an automatic authorization that permits it to conduct the
requested activities for 180 days.  Activities performed under this authori-
zation must comply with all applicable federal and state hazardous waste
management regulations.  If the agency still has not acted within 250 days
of the receipt of the modification request, the facility must notify persons on
the facility mailing list within seven days, and make a reasonable effort to
notify other persons who submitted written comments , that the automatic
authorization will become permanent unless the regulatory agency approves
or denies the request by day 300.  The public must always have a 50-day
notice before an automatic authorization becomes permanent.  The agency
must notify persons on the facility mailing list within 10 days of any
decision to grant or deny a Class 2 modification request.  The agency must
also notify persons on the facility mailing list within 10 days after an
automatic authorization for a Class 2 modification goes into effect.

At any time during the Class 2 procedures the agency may also reclassify
the request as a Class 3 modification if there is significant public concern
about the proposed modification or if the agency determines that the facil-
ity's proposal is too complex for the Class 2 procedures.  This
reclassification would remove the possibility of a default decision.

As previously indicated, the permitting agency may approve a temporary
authorization under 40 CFR 270.42(b) for 180 days for a Class 2
modification.  In addition, the agency may grant a facility temporary
authorization under 40 CFR 270.42(e), which would allow the facility,
without prior public notice and comment, to conduct certain activities
necessary to respond promptly to changing conditions.  The facility must
notify all persons on the facility mailing list about the temporary
authorization request within seven days of the request .  Temporary
authorizations are useful for allowing a facility owner or operator to
perform a one-time or short-term activity for which the full permit
modification process is inappropriate, or for allowing a facility owner or
operator to initiate a necessary activity while his or her permit modification
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Class 3 modifications are
more likely than other
modifications to raise

concern.

is undergoing the Class 2 review process.  A temporary authorization is
valid for up to 180 days, and the permitting agency may extend the
authorization for an additional 180 days if the facility initiates the
appropriate Class 2 modification process for the covered activity.  In
addition, any extension of the activity approved in the temporary
authorization must take place under Class 2 procedures.

Class 3 Modifications

Class 3 modifications address changes that substantially alter a facility or
its operations.  For example, a request to manage new wastes that require
different management practices is a Class 3 modification.  

Class 3 modifications usually involve changes that are broader or more
detailed than Class 1 or 2 modifications; they are also more likely to raise
concern.  Though the Class 3 modifications process allows significant
opportunity for public participation, additional activities may be helpful in
some situations.  Permit holders, regulators, and community interest groups
may want to consider taking steps to encourage earlier participation. 
Facilities, in particular, should recognize that some Class 3 modifications
will significantly alter their operations.  In such cases, and in all cases
where public interest may be high, permittees should consider providing
information and public participation activities prior to submitting the
modification request .   

When concern is high, it is critical for the facility to consult with the
agency to make sure that the facility knows how to conduct the required
public participation activities.  In some cases, the permitting agency might
encourage the facility to go beyond the requirements and hold workshops
and publish fact sheets  to explain the proposed change.  Public
participation activities held by the agency or public interest groups can
supplement the regulatory requirements. 

As with Class 2 modifications, Class 3 modifications require the facility to
submit a modification request and supporting documentation to the
permitting agency, and notify persons on the facility mailing list about the
modification request and publish notice in a major local newspaper of
general circulation .  The facility must publish the notice and mail the letter
within seven days before or after the submitting the modification request to
the regulatory agency.  The notice must contain the same information as the
Class 2 notification (see above), including an announcement of a public
meeting  to be held by the facility  at least 15 days after the notice and at
least 15 days before the end of the comment period.  The newspaper notice
marks the beginning of a 60-day public comment period.
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Class 3 modifications are
subject to the same
public participation

procedures as permit
applications.

In holding a public meeting during the comment period, the facility owner
or operator should follow the guidance for the pre-application meeting
above.  The requirements for this meeting  are flexible.  The facility is not
required to provide an official transcript, though we encourage
owners/operators to consult the community and find out if this information
would be useful.  As with Class 2 modifications, the agency is not required
to attend the meeting or to respond to comments made at the meeting. 
However, it is important that the permitting agency attend the facility's
public meeting in order to gauge concern about the proposed change and
prepare appropriately for a public hearing, if one is requested.  By attending
the public meeting, the agency may learn whether it needs to conduct
additional public participation activities (e.g., hold a workshop  or informal
meetings ) after preparing the draft modification.  The agency can also
clarify questions about the permitting process.  The agency should consider
responding to issues raised at the meeting as part of the response to
comments for the 60-day comment period.  Of course, people who attend
the meeting have the opportunity to submit formal comments to the
permitting agency during the comment period.

At the conclusion of the 60-day comment period, the agency must consider
and respond to all significant written comments received during the
comment period .  The agency must then either grant or deny the Class 3
permit modification request according to the permit modification
procedures of 40 CFR Part 124.  

Class 3 modifications are subject to the same review and public
participation procedures as permit applications, as specified in 40 CFR
270.42(c).  The agency is required to perform the following tasks:

C Preparation of draft permit modification conditions or notice of intent
to deny the modification;

C Publication of a notice  of the agency's draft permit decision, which
establishes a 45-day  public comment period  on the draft permit
modification;

C Development of a fact sheet  or statement of basis ;
C Holding a public hearing , if requested, with 30-day advance notice ;
C Issuance of the notice of decision  to grant or deny the permit

modification; and
C Consideration and response to all significant written and oral

comments received during the 45-day public comment period.

With Class 3 permit modifications, the public has 60 days to comment on
the facility's requested modification and another 45 days to comment on the
agency's draft permit modification or proposed notice of intent to deny the
modification.  And, in addition to the public meeting held by the facility
owner or operator, the public may also request a public hearing  with the



Chapter 3:  RCRA Permitting Page 3-29

agency.  

The permitting agency must notify persons on the facility mailing list
within 10 days of any decision to grant or deny a Class 3 modification
request.  As with Class 2 modifications, the regulatory agency may grant a
facility a temporary authorization to perform certain activities requested in
the Class 3 modification for up to 180 days without prior public notice and
comment.  For example, the agency may grant temporary authorizations to
ensure that corrective action and closure activities can be undertaken
quickly and that sudden changes in operations not covered under a facility's
permit can be addressed promptly.  Activities performed under a temporary
authorization must comply with all applicable federal and state hazardous
waste management regulations.  The facility must issue a public notice to
all persons on the facility mailing list within seven days of submitting the
temporary authorization request.   The agency may grant a temporary
authorization without notifying the public.  The permitting agency may
reissue a temporary authorization for an additional 180 days provided that
the facility has initiated the appropriate Class 3 modification process for the
activity covered in the temporary authorization and the agency determines
that the extension is warranted to allow the facility to continue the activity
while Class 3 procedures are completed.  See Appendix L for an EPA fact
sheet on modifying RCRA permits.

Public Participation
in Closure and Post-
Closure

Facilities may discontinue operations at one or more units for a number of
reasons.  For example, units may have reached capacity, the facility owner
or operator may no longer wish to accept wastes, or the facility may have
lost interim status and be required to close by the permitting agency. 
During closure, facility owners or operators complete treatment, storage,
and disposal operations; apply final covers or caps to landfills; and dispose
of or decontaminate equipment, structures, and soil.  Post-closure, which
applies only to land disposal facilities that do not "clean close" (i.e., remove
all contaminants from the unit), is normally a 30-year period after closure
during which owners or operators of disposal facilities conduct monitoring
and maintenance activities to preserve the integrity of the disposal system.

Closure and Post-
Closure at Permitted
Facilities

EPA regulations (40 CFR 264.112 and 264.118) require facilities seeking
operating permits to submit closure and post-closure plans (if appropriate)
with their Part B applications in accordance with 40 CFR 270.14(b)(13). 
Furthermore, land disposal facilities that leave wastes in place when they
close must obtain a post-closure permit, which specifies the requirements
for proper post-closure care.  Consequently, the public has the opportunity
to comment on a facility's closure and post-closure plans and any
amendments made to the plans as part of the permitting process and permit
modification procedures , as described earlier in this chapter.
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Public participation for the
post-closure phase must

address public concerns about
corrective action.

Facilities seeking permits for post-closure are exempt from the pre-
application meeting requirement (§ 124.31) in the RCRA Expanded Public
Participation rule.  The facility, permitting agency, or community group
may decide to hold some type of meeting prior to issuance of the post-
closure permit.  Refer to Chapter 5 for information on public meetings ,
availability sessions , and workshops .    

The permitting agency or other involved organizations should be aware of
closure issues that may concern the public, and they should plan public
participation activities accordingly.  For example, if the public has
reservations about how "clean" the facility will actually be after the facility
closes, public interest groups, the agency, or the facility may want to
provide fact sheets  or conduct educational  workshops  and informational
meetings  about the closure plan and the conditions at the facility.  

If the facility owner or operator is leaving a facility, and possibly even the
community, the public may be very concerned about whether the facility
owner or operator will really be vigilant in monitoring the post-closure
operations at the facility or will have enough financial resources to do so. 
Moreover, almost all post-closure permits will contain schedules of
compliance for corrective action if a facility closes before all necessary
corrective action activities are completed.  As a result, public participation
events in the post-closure phase need to address community concerns about
corrective action.  (See Chapter 4 for additional information on corrective
action activities.)  Note, however, that unless corrective action is required
in the post-closure permit, public interest in closure plans is usually limited.

Closure and Post-
Closure at Interim
Status Facilities

Facilities may also close under interim status, often under enforcement
orders.  Facilities that are closing under interim status must submit closure
and post-closure plans (if appropriate) under 40 CFR 265.112 and 265.118.  
Public participation activities for interim status facilities during the closure
and post-closure processes are specified in 40 CFR 265.112(d)(4) and
265.118(f).  The regulations require that the permitting agency provide the
public and the facility, through a newspaper notice , with the opportunity to
submit written comments on the closure and post-closure plans and request
modifications to the plans no later than 30 days from the date of the notice . 
EPA encourages permitting agencies to use other methods of notice, as
appropriate, to announce the meeting.  In response to a request, or at its
own discretion, the agency may hold a public hearing  on the plan(s), if
such a hearing might clarify one or more of the issues concerning the
plan(s).  The agency must provide public notice  at least 30 days before the
hearing.  The agency will approve, modify, or disapprove the plan(s) within
90 days of their receipt.

The public can petition the permitting agency to extend or reduce the post-
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closure care period applicable to an interim status facility or land disposal
unit.  Whenever the agency is considering a petition on a post-closure plan,
it will provide the public and the facility, through a public notice in the
newspaper , with the opportunity to submit written comments within 30 days
of the date of the notice .  Again, EPA encourages permitting agencies to go
beyond the newspaper notice requirement, as appropriate, to disseminate
the notice.  In response to a request or at its own discretion, the agency may
hold a public hearing on the post-closure plan, if such a hearing might
clarify one or more of the issues concerning the plan.  The agency must
provide public notice of the hearing  at least 30 days before it occurs.  If
the agency tentatively decides to modify the post-closure plan, 40 CFR
265.118(g)(2) requires that the agency provide the public and the facility,
through a public notice in the newspaper , with the opportunity to submit
written comments within 30 days of the date of the notice , as well as the
opportunity for a public hearing.  After considering the comments, the
regulatory agency will issue a final decision.

An interim status facility may amend its closure plan at any time prior to
the notification of partial or final closure, and its post-closure plan any time
during the active life of the facility or during the post-closure care period. 
An owner or operator with an approved closure or post-closure plan must
submit a written request to the permitting agency to authorize a change.  In
addition, the agency may request modifications to the closure and post-
closure plans.  If the amendment to the closure  plan would be a Class 2 or
Class 3 modification, according to the criteria specified in 40 CFR 270.42,
then the modification to the plan will be approved according to the
procedures in 40 CFR 265.112(d)(4) detailed above.  Similarly, if the
amendment to the post-closure  plan would be a Class 2 or Class 3
modification, according to the criteria specified in 40 CFR 270.42, the
modification will be approved according to the procedures in 40 CFR
265.118(f), also described above.

Chapter Summary

Some permitting situations will call for public participation that goes beyond the regulatory requirements

The "RCRA Expanded Public Participation" rule (60 FR 63417, December 11, 1995), provides for earlier public participation in
the permitting process, expands public notice for significant events, and enhances the exchange of permitting information

EPA strongly encourages permitting agencies and facilities to ensure equal access to permitting information and provide an equal
opportunity for all citizens to be involved in the RCRA permitting process

The permit decision process and the required public participation activities can be divided into four key steps :

1. The Pre-Application Stage

- Facility gives public notice and holds an informal public meeting
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- Agency develops a mailing list
- Additional activities that may apply include:  community assessments, public participation plans, information
repositories, and fact sheets

2. Application Submittal, Notice, and Review

- Agency issues a notice to the facility mailing list and state and local governments
- Agency makes application available for public review
- Additional activities that may apply include:  observation decks, facility tours, community tours, workshops, and news
conferences.

3. Preparation of Draft Permit, Public Comment Period, and the Public Hearing

- Agency issues public notice of draft permit (or intent to deny)
- Agency prepares a fact sheet or statement of basis
- Agency announces a 45-day public comment period
- Hold a public hearing, if requested or at the agency’s discretion, with 30-day advance notice
- Additional activities that may apply include:  information sessions, workshops, news releases, and fact sheets.

4. Response to Public Comments and the Final Permit Decision

- Agency responds to all significant comments raised during the public comment period, or during any hearing
- Agency issues notice of final permit decision

The regulatory agency can initiate a permit modification under 40 CFR 270.41 following the full permitting procedures of 40 CFR
Part 124.  A facility may also initiate a Class 1, 2, or 3 permit modification under 40 CFR 270.42.  For facility-initiated
modifications, public participation activities are required of both the facility and the regulatory agency, as described below:

1. Class 1

Facility Requirements :

- Notify mailing list within 90 days

2. Class 2

Facility Requirements :

- Notify mailing list and public newspaper notice
- Announce 60-day public comment period
- Place modification request and supporting documentation in an accessible location in the vicinity of the facility
- Hold public meeting
- If the regulatory agency does not act within 250 days of the modification request, notify mailing list that automatic

authorization will become permanent in 50 days

Regulatory Agency Requirements :

- Allow 60 days for public comment on the modification request
- Consider all written comments and respond in writing to all significant comments
- Issue notice to the mailing list within 10 days of any decision to grant or deny a modification request
- Issue notice to the mailing list within 10 days after an automatic authorization goes into effect

3. Class 3

Facility Requirements :

- Notify mailing list and publish newspaper notice
- Announce 60-day public comment period
- Place modification request and supporting documentation in an accessible location in the vicinity of the facility
- Hold public meeting
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Regulatory Agency Requirements :

- Allow 60 days for public comment on the modification request
- Issue public notice
- Prepare a fact sheet or statement of basis
- Announce a 45-day public comment period on draft permit decision
- Hold a public hearing, if requested, with 30-day advance notice
- Issue or deny the modification request
- Respond to written and oral comments from the 45-day comment period
- Consider and respond to all significant written comments received during the 60-day comment period

For Class 2 or 3 modifications, the permitting agency may grant a facility temporary authorization to perform certain activities for
up to 180 days.  The facility must notify the public within seven days of making the request.  The agency may grant a temporary
authorization without prior public notice and comment.

For facilities seeking permits, the public has the opportunity to comment on closure and post-closure plans and any amendments to
the plans as part of the permitting process and permit modification procedures.  The public can also comment and request hearings
on closure and post-closure plans submitted by interim status facilities.  The permitting agency can initiate, and the facility can
request, modifications to interim status plans; these requests are also subject to public comment.

Post-closure permits and plans often mandate corrective action.
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Exhibit 3-1
Public Participation Requirements for Class 1, 2, and 3 Permit Modifications

Class 1

Type of Changes  -- Routine and administrative changes

Required Activities

Within 90 days of implementing a change, facility must notify all parties on mailing list.

Class 2

Type of Changes  -- Improvements in technology and management techniques

Required Activities

Day 1:  Regulatory agency receives modification request.
Day 7:  Facility publishes newspaper notice, notifies mailing list, and places copy of permit modification request and
supporting documents in accessible location.
Days 15-45:   Facility holds public meeting.
Day 60:   Written public comments due to regulatory agency.
Day 90:   Regulatory agency response to modification request due, including response to written comments.  Deadline may be
extended 30 days.
Day 120:   If regulatory agency has not responded, requested activity may begin for 180 days under an automatic
authorization.
Day 250:   If regulatory agency still has not responded, facility notifies public that authorization will become permanent
unless regulatory agency responds within 50 days.
Day 300:   If regulatory agency has not responded, activity is permanently authorized.

Regulatory agency must notify mailing list within 10 days of any decision to grant or deny modification request, or after an
automatic authorization goes into effect.

Class 3

Type of Changes  -- Major changes to a facility and its operations

Required Activities

Day 1:  Regulatory agency receives modification request.
Day 7:  Facility publishes newspaper notice, notifies mailing list, and places copy of the permit modification request and
supporting documents in an accessible location.
Days 15-45:   Facility holds public meeting.
Day 60:   Written public comments due to regulatory agency.

After the conclusion of the 60-day comment period, the regulatory agency must grant or deny the permit modification request
according to the permit modification procedures of 40 CFR Part 124.  These include:

C Issuing public notice of the draft permit modification or intent to deny the modification;
C Preparing a fact sheet or statement of basis;
C Announcing a 45-day public comment period;
C Holding a public hearing, if requested, with a 30-day advance notice;
C Considering and responding to all significant written and oral comments received during the 45-day comment period; and
C Issuing notice of the final permit modification.

In addition, the regulatory agency must consider and respond to all significant written comments received during the 60-day
comment period.
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Chapter 4
Public Participation in RCRA
Corrective Action Under Permits and
§3008(h) Orders
Introduction

Corrective action
may take place under

a permit or an
enforcement order.

RCRA requires owners and operators of hazardous waste management
facilities to clean up contamination resulting from current and past
practices.  These cleanups, known as corrective actions, reduce risks to
human health and the environment.  

As with the rest of the RCRA program, state environmental agencies can
receive authorization from EPA to implement the corrective action
program.  The corrective action requirements in authorized states must be
at least as stringent as the federal requirements and may be more stringent. 
Where states implement the program, EPA plays an oversight role; the
Agency implements the program in non-authorized states.   

This chapter lays out a framework for corrective action public participation
that follows the typical approach to facility cleanup (e.g., site investigation,
analysis of alternatives, remedy selection).  However, alternative
approaches may be used provided they achieve the goals of full, fair, and
equitable public participation.  More than 5,000 facilities are subject to
RCRA corrective action. The degree of cleanup necessary to protect human
health and the environment varies significantly across these facilities.  Few
cleanups will follow exactly the same course; therefore, program
implementors and facility owners/operators must be allowed significant
latitude to structure the corrective action process, develop cleanup
objectives, and select remedies appropriate to facility-specific
circumstances.  Similar latitude must be allowed in determining the best
approach to public participation, in order to provide opportunities
appropriate for the level of interest and responsive to community concerns.

At the federal level, corrective actions may take place under a RCRA
permit or as an enforcement order under §3008 of RCRA.  In authorized
states, corrective action may take place under a state-issued RCRA permit,
a state cleanup order, a state voluntary cleanup  program, or another state
cleanup authority.  Since authorized states may use a variety or
combination of state authorities to compel or oversee corrective actions,
EPA encourages interested individuals to check with their state agency to
gather information on the available public participation opportunities.
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The RCRA corrective action program is the counterpart of EPA’s other
hazardous waste clean-up program, “Superfund,” which is formally known
as the Comprehensive Environmental Response, Compensation, and
Liability Act (CERCLA).  Unlike most Superfund clean-ups, RCRA
corrective actions generally take place at facilities that continue to operate,
and the current facility owner or operator is involved in the cleanup. 
Because cleanups under RCRA and Superfund often involve similar issues,
EPA encourages equivalent public participation procedures in the two
programs.  Thus, parts of this chapter will refer you to the Community
Relations in Superfund  handbook (EPA/540/R-92/009, January 1992),
which is available by calling the RCRA/Superfund Hotline at 1-800-424-
9346.

Current Status of
the Corrective
Action Program

The ANPR emphasizes
areas of flexibility in
corrective action and

describes how the
program is improving.

Although Subpart S
regulations are not final,

much of the 1990 proposal is
routinely used as guidance by

permit writers.

On May 1, 1996, EPA published an Advance Notice of Proposed
Rulemaking (ANPR) in the Federal Register (61 FR 19432).  The Notice: 
(1) presents EPA’s strategy for writing final corrective action regulations;
(2) describes the current corrective action program and requests
information to help EPA identify and implement improvements to the
program; and (3) emphasizes areas of flexibility in the current program and
describes program improvements already underway. 

Public participation during corrective action derives from a combination of
regulations and EPA guidance.  The regulations set out requirements that
facilities and agencies must meet when a permit is issued or modified,
under 40 CFR parts 124 and 270, to incorporate corrective action
provisions.  EPA guidance, on the other hand, suggests additional
provisions that the permitting agency may include in the permit.  One
example of such guidance for corrective action activities is the Proposed
Subpart S rule (55 FR 30798, July 27, 1990).  The Subpart S regulations are
not final, but much of the 1990 proposal is routinely used as guidance by
permit writers.   1

Since there are no regulations requiring public participation under §3008(h)
orders, any such activities are based on guidance.  EPA policy states that
the opportunities for public participation should be generally the same as
those 

________________

Two provisions of the 1990 proposal were promulgated in 1993: the final corrective action management unit (CAMU) and1

temporary unit regulations on February 16, 1993 (58 FR 8658).  Under this final rule, CAMUs and temporary units may be
designated by the regulatory agency in the permit prior to or during remedy selection according to the procedures in 40 CFR
270.41; these units may also be implemented through the use of Section 3008(h) orders or order modifications.  Conversely, the
facility may request a permit modification to implement a CAMU following the Class 3 permit modification process defined in 40
CFR 270.42.  If approval of a temporary unit or time extension for a temporary unit is not requested under a Class 3 permit
modification or obtained under a regulatory agency-initiated modification, the facility owner or operator may request approval for
a temporary unit according to the procedures for a Class 2 permit modification.  Chapter 3 (RCRA Permitting) discusses the public
participation activities associated with each level of permit modification.  
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In the 1996 ANPR, the
Agency reaffirmed

using portions of the
1990 proposal as

guidance.

Public participation
should come early in
the corrective action

process.

opportunities that accompany corrective action under a permit (see the
section called “Special Considerations for Public Participation Activities
Under §3008(h) Orders” below).

The May 1, 1996 ANPR reaffirms the Agency’s use of portions of the 1990
proposal as guidance, including many of the portions addressing public
participation in corrective action.  While much of the 1990 proposal will
still be used as guidance, the ANPR emphasizes the need for flexibility in
developing site-specific corrective action schedules and requirements,
including public participation requirements tailored to meet the needs of the
local community.

As described in the ANPR, EPA is actively looking for opportunities to
identify and implement improvements to make the corrective action
program faster, more efficient, more protective, and more focused on
results.  In the ANPR, the Agency emphasizes that revisions to the
corrective action program should also enhance opportunities for timely and
meaningful public participation.

This chapter outlines the public participation activities associated with the
corrective action process under both permits and §3008(h) orders.  It
describes public participation activities currently required under federal
regulations and policies, as well as additional activities that EPA
recommends.  If additional guidance is appropriate upon promulgation and
re-proposal of corrective action regulations, EPA will update this chapter
and make it available to the public.

The three paragraphs below provide a few guidelines for public
participation, in the form of overarching principles, which should be
considered throughout the corrective action process.

Early Participation

As we emphasized in Chapter 2, public participation should begin early in
the permitting process.  It should also begin early in the corrective action
process.  Many of the important decisions in a corrective action are made
during the site investigation and characterization.  Overseeing agencies and
facilities should make all reasonable efforts to provide for early public
participation during these phases.  

Consistency with Superfund

A significant portion of the RCRA corrective action process is analogous to
the Superfund process.  Due to this similarity, EPA encourages permitting
agencies and facilities to make public participation activities under the
RCRA system consistent with those activities required under Superfund. 
For example, RCRA interim actions should provide opportunities for
participation that are similar to, or go beyond, Superfund public
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participation for removal actions, and similar opportunities for participation
should be available under both corrective measures implementation and a
Superfund remedial action.

Shared Responsibility for Public Participation
Activities

The corrective action process may involve cleanup steps that are initiated
by an overseeing agency or a facility owner/operator.  Public participation
activities will often be more useful for the public if the party who
performed the latest cleanup step then conducts the public participation
activity.  For instance, if the facility owner/operator does a facility
investigation, then it would usually be more appropriate for the facility
owner/operator to run the public meeting or whatever activity follows the
investigation.  In addition, EPA recognizes that important forms of public
participation take place outside of the formal corrective action process. 
The Agency encourages public interest, environmental, civic, and other
organizations to provide such activities.  The Agency also encourages
citizens to discuss cleanup and permitting issues with knowledgeable
stakeholders in the community.

Special
Considerations for
Public Participation
Activities Under
§3008(h) Orders

Under EPA policy,
public participation
requirements during
corrective action are
generally the same
under orders and

permits.

As we mentioned above, corrective action activities are conducted under an
order issued under RCRA Section 3008(h).  RCRA 3008(h) orders may be
used to get corrective action started in advance of facility permitting or
when a facility is closing under interim status.  RCRA 3008(h) orders may
be issued either on consent or unilaterally.  A consent order is issued when
the facility and the regulatory agency have come to an agreement about the
corrective action; a unilateral order is issued when the regulatory agency
and the facility have been unable to agree about the need for, or the scope
of, corrective action.

As a matter of EPA policy, the substantive corrective action requirements
and public participation requirements imposed under an order are generally
the same as those that would occur if corrective action were taking place
under a permit (61 FR 19432, May 1, 1996); however, because orders have
significant administrative differences from permits there are some special
considerations.  For example: under a §3008(h) order, there may be
limitations on the permitting agency's ability to release or discuss certain
information; no public participation activities are statutorily required  under
§3008(h), though EPA policy is that public participation under corrective
action orders be generally the same as under permits; and, while facility
owner/operators may agree to conduct public participation activities under
a consent order, under a unilateral order public participation responsibilities
will likely fall to the permitting agency.

In addition to ensuring that appropriate public participation activities occur
during implementation of a corrective action order, in some cases, it may
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be useful to begin public participation prior to the issuance of the order by
assessing the community's concerns and identifying the most appropriate
means of addressing those concerns.  (Assessing a community's concerns
and planning for public participation is discussed in greater detail in
Chapter 2.)  When corrective action will take place under a consent order,
care should be taken to explain to the community that corrective action
orders on consent are not traditional enforcement actions in that they are
simply means to expedite initiation of corrective action activities; they are
not typically issued in response to a violation at the facility.
 
Limitations on Releasing Information:   When the agency is negotiating
an order with the facility, confidentiality of certain information must be
maintained.  The aim of these negotiations is to encourage frank discussion
of all issues and to resolve differences, thereby allowing the agency to issue
an order on consent rather than unilaterally.  Agency staff should take
notice:  public disclosure of some information may be in violation of state
and federal statutes, and could jeopardize the success of the negotiations, so
be sure to coordinate any public notices with enforcement staff before
releasing information.      

Not being able to fully disclose information to the public can pose
problems, particularly in a community where interest is high and citizens
are requesting information.  If interest in the facility is high, the project
manager, project staff, and the Public Involvement Coordinator should
discuss how to address citizens' concerns without breaching confidentiality. 
At the very least, the public deserves to know why these limitations are
necessary and when and if they will be lifted. 

Further constraints may be placed upon public participation if discussions
with the facility break down, and the case is referred to the Department of
Justice (DOJ) to initiate litigation.  In this situation, public participation
planning should be coordinated with the lead DOJ attorney as well.

Strongly Suggested Versus Required Activities:   As discussed earlier in
this Chapter, EPA’s policy is that the substantive corrective action
requirements and public participation requirements imposed under an order
should be generally the same as those that would occur if corrective action
were taking place under a permit.  U.S. EPA's Office of Solid Waste and
Emergency Response has issued two directives addressing public
participation in §3008(h) orders:  Directive 9901.3, Guidance for Public
Involvement in RCRA Section 3008(h) Actions   (May 5, 1987) and
Directive 9902.6, RCRA Corrective Action Decision Documents:  The
Statement of Basis and Response to Comments  (April 29, 1991).  These
directives suggest public participation activities in orders, even though such
activities are not required by statute.  The directives suggest the following
activities after  a proposed remedy has been selected:

C Writing a statement of basis discussing the proposed remedy;
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C Providing public notice  that a proposed remedy has been selected and
the statement of basis is available; 

C Providing a public comment period  (30-45 days) on the proposed
remedy; 

C Holding a public hearing  if requested; and
C Writing a final decision  and response to comments . 

The remainder of this Chapter reflects EPA’s support for having equivalent
public participation steps under both permits and orders.  While there are
no requirements for public participation under orders, EPA strongly
suggests the activities reviewed in this Chapter.  In our review of the
corrective action elements (initial site assessment, site characterization,
etc.) in the following pages, we discuss public participation activities that
are required or additional.  Because EPA strongly suggests public
participation activities under orders, we present them under the “Required
Activities” headings for each corrective action element.

Consent Versus Unilateral Orders:   If the agency is issuing a consent
order, the agency should consider negotiating with the facility to have it
write a public participation plan  (if community interest in the facility is
high), or at least conduct some activities as terms of the order.  If the
agency is issuing a unilateral order, however, circumstances may be such
that it is necessary and/or appropriate for the agency to assume all or most
public participation responsibilities.  Care must be used regarding the
disclosure of information prior to the issuance of a unilateral order. 
Premature disclosure may place additional strain on the facility-agency
relationship.

Public Participation
In Corrective Action

Because corrective action activities involve investigation of releases and
potential releases of hazardous waste, the community is likely to take an
active interest.  Corrective action investigations and remedial activities may
be very visible to the public.  Experts visit the facility to conduct
investigations, trucks and equipment travel back and forth to the facility,
and government agencies oversee activities.  Delays in the cleanup or long
“down times” between permitting activities are not uncommon.  All of
these factors can heighten the anxiety and concern of the community. 
Accordingly, the community may require more information on issues
related to current or potential contamination, including levels of
contamination, the extent of health and environmental risks, and the
potential for future risks.  The public may also seek additional opportunities
to give input to the overseeing agency or the facility.

The regulatory requirements provide a baseline for adequate public
participation while leaving a great deal of flexibility in the program.  Some
situations will call for public participation opportunities that go beyond the
regulatory baseline.  Where regulations do not specify public participation
during corrective action, overseeing agencies and facility owners/operators
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A successful corrective
action program must be
procedurally flexible; no

one approach will be
appropriate for all facilities.

should develop site-specific public participation strategies that are
consistent with existing requirements and provide for full, fair, and
equitable public participation.

The scope and complexity of corrective actions will vary significantly
across facilities.  For this reason, EPA has created a flexible program that
allows regulatory agencies to tailor corrective action requirements to
facility-specific conditions and circumstances.  While EPA’s public
participation regulations establish a baseline of requirements, some
situations will call for public participation opportunities that go beyond the
regulatory baseline.  This is particularly true in the corrective action
program because many of the specific corrective action regulations,
including regulations for public participation, are not yet final and because
corrective action activities often occur outside the permitting process (e.g.,
under a federal or state order).  In this chapter, we will discuss times during
the process when additional public participation can be critical.  We
encourage stakeholders to follow the guidance in this chapter and Chapter 2
when planning for public participation in the corrective action process.  

Corrective actions, like most site cleanup activities, usually involve several 
key elements.  These elements are:

C Initial Site Assessment (RCRA Facility Assessment (RFA));
C Site Characterization (RCRA Facility Investigation (RFI);
C Interim Actions;
C Evaluation of Remedial Alternatives (Corrective Measures

Study (CMS);
C Remedy Selection; 
C Remedy Implementation (Corrective Measures Implementation

(CMI)); and
C Completion of the Remedy.

The corrective action process is not linear.  The elements above should not
be viewed as prescribed steps on a path, but as evaluations that are
necessary to support good cleanup decisions.  Because these elements may
not occur in the same order (or at all) at every facility, we encourage
planners to use them as general guidelines, while leaving flexibility for
changes.  A successful corrective action program must be procedurally
flexible; no one approach to implementing these cleanup elements will be
appropriate for all facilities.  The seven elements, and the public
participation activities associated with them, are described in the sections
below.  

Refer to Chapter 3 for additional information on permitting, including
permit modifications, and Chapter 5 for specific details on public
participation activities described in this chapter.  

The corrective action process usually begins with an initial site assessment,
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Initial Site
Assessment (RFA)

called a RCRA Facility Assessment or RFA.  The RFA is conducted either
by the overseeing agency or by the facility with subsequent agency
approval.  The purpose of an RFA is to gather data about a site, including
releases and potential releases of hazardous waste and hazardous
constituents, to determine whether a cleanup may be necessary.  RFAs
usually include (1) a file review of available information on the facility; (2)
a visual site inspection to confirm available information on solid waste
management units (SWMUs) at the facility and to note any visual evidence
of releases; and (3) in some cases, a sampling visit to confirm or disprove
suspected releases.  

The results of an RFA are recorded in an RFA report.  The RFA report will
describe the facility and the waste management units present at the facility
and note any releases or potential releases.  It will also describe releases
and potential releases from other, non-waste-management-associated
sources (e.g., a spill from a product storage tank).  Interested individuals
may request copies of RFA reports from the appropriate EPA regional
office or state agency.

In addition to the information recorded in RFA reports, if corrective action
is taking place in the context of a RCRA permit, the permit application will
also describe the physical condition of the facility including its subsurface
geology, the waste management units present at the facility, and any
releases and potential releases.     

The RFA report usually serves as the basis for future corrective actions at a
facility.  If, after completion of the RFA, it appears likely that a release
exists, then the overseeing agency will typically develop facility-specific
corrective action requirements in a schedule of compliance, which will be
included in the facility's permit or in a RCRA Section 3008(h) corrective
action order.  

In the case of corrective action implemented through a permit, the public
may comment on the schedule of compliance for corrective action during
permit issuance and subsequent permit modification (see Chapter 3 for
more information on the permitting process and permit modifications).  

When corrective action is implemented though a 3008(h) order, the public
should be given an opportunity to comment on the schedule of compliance
when the order is issued; however, it may take many months of discussions
between the facility owner/operator and the overseeing agency before an
order is issued.  In the meantime, the facility owner/operator may develop a
mailing list , modeled after the mailing list developed under the permitting
process, and a public participation plan .

On the day the order is issued, the administrative record, containing all
information considered by the agency in developing the order, is made
available for inspection by the public.  The agency may also want to place a
copy of the administrative record at a local library close to the facility.
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The overseeing agency or facility owner/operator should consider writing a
fact sheet  that gives details of the order and the corrective action process. 
If there is a high level of interest in the facility, an open house  or
workshop should be considered.

Site
Characterization
(RFI)

A RCRA Facility Investigation or RFI is necessary when a release or
potential release is identified and additional information is necessary to
determine the nature and scope of corrective action, if any, that is needed. 
The purpose of an RFI is to characterize the nature and extent of
contamination at the facility and to support selection and implementation of 
a remedy or remedies or, if necessary, interim measures.

Required Activities

If corrective action is being conducted in the context of a RCRA permit, the
public has the opportunity to review and comment on the scope of the RFI
and RFI schedules and conditions during permit issuance.  The RFI is
usually conducted by following an agency-approved RFI plan.  If the RFI
plan is incorporated into a permit by a permit modification, then the public
will have an opportunity to comment on the scope and schedule of the RFI
during the modification process. See Chapter 3 for more information on
public participation during permit modifications. 

If corrective action is being conducted under a 3008(h) order, the public
should be given the opportunity to review and comment on the scope of the
RFI and RFI conditions when the order is issued and/or when the RFI
workplan is approved. 

RFIs can often involve numerous rounds of field investigation and can take
months or even years to complete.  During the RFI process, it may be
necessary to change the RFI requirements or modify the RFI schedule to
react to new information.  When corrective action is being conducted in the
context of a RCRA permit, the public has an opportunity to comment on
changes to RFI conditions and schedules during the permit modification
process.  Significant changes to the scope of RFI requirements are typically
Class 3 permit modifications, changes to RFI schedules or investigatory
details (e.g., a change in the number of samples to be collected in a given
sampling area) are typically considered either Class 1 or Class 2
modifications, depending on their significance.  When corrective action is
being conducted under an order, the public’s opportunities to review
changes to RFI conditions and schedules should be consistent with the
opportunities that are available under a permit.  The facility mailing list,
developed during the initial stages of the permitting process, or a mailing
list developed during preparation of the corrective action order, should be
used and updated throughout the corrective action process in order to keep
members of the community informed.  (See Chapters 3 and 5 for more
information on facility mailing lists.) 
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In some cases (e.g., where there is a high level of public interest in
corrective action activities), the overseeing agency will determine that an
information repository  is needed to ensure adequate public involvement. 
When corrective action is being conducted under a RCRA permit the
agency can require the facility to establish a repository under § 270.30(m). 
A repository at the RFI stage will provide access to information from an
early stage in the process, though the agency has the discretion to use this
provision at any stage in the permitting process or at any stage during the
corrective action.  If the agency decides to require a repository, it will
direct the facility to notify the public of the existence of the repository,
including the name and phone number of a contact person .  See Chapter 5
for more detail on information repositories.

Additional Activities

The start of the RFI usually marks the beginning of highly visible, on-going
corrective action activities at a facility.  Because RFI activities are highly
visible and because many of the important decisions regarding the scope of
potential corrective actions may be made during the RFI, it will generally
be appropriate to reevaluate community concerns and the level of public
participation and to revise the public participation plan  accordingly (see
Chapter 5) when RFIs begin. Such efforts early in the process, before
community concerns and issues become overwhelming, will be beneficial
in the long run. 

Developing and distributing fact sheets  throughout the RFI process is an
excellent way to keep in touch with the community.   It is a good idea to
issue a fact sheet before the RFI begins to explain the investigation's
purpose and scope.  Another fact sheet should be issued after the RFI is
completed to report the investigation results.  

EPA encourages all facilities to make the results of the RFI readily
available to interested stakeholders.  One means of providing access to the
information is to send a summary of the RFI report  to the facility
mailing list , as proposed in the 1990 Subpart S proposal.  The facility may
choose other means of distributing the information, such as through a fact
sheet or project newsletter .  The full report should be made available for
review in an information repository , if one exists, or through some other
method that is convenient for the interested public.

The facility owner/operator should provide notice to all adjacent
landowners and other persons who may have been affected by releases of
contamination, via air or ground water, from the facility.  EPA
recommends that the owner/operator follow the provisions in the 1990
proposal  (proposed § 264.560(a) and (b)) for notifications for discoveries
of contamination (see 55 FR 30882).    
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Informal meetings  or workshops  held by the facility, the permitting
agency, or public interest groups can provide valuable forums for
discussing community concerns.

Interim Actions Interim actions are activities used to control or abate ongoing risks to
human health or the environment in advance of final remedy selection.  For
example, interim actions may be required in situations where contamination
poses an immediate threat to human health or the environment.  They also
may be required to prevent further environmental degradation or
contaminant migration prior to implementing the final remedy.  Interim
actions may occur at any point in the corrective action process; however,
they are often implemented during the RFI or CMS.  

Required Activities

When corrective action is proceeding under a RCRA permit, the permit
may identify specific interim measures and/or stabilization measures (if
they are known at the time of permit issuance) or may have general
conditions that govern when interim measures might be required during the
course of the corrective action.  In either case, the public can comment on
the interim measures strategy in the draft permit as part of the permitting
process.  

When corrective action is proceeding under a 3008(h) order, the public
should have the opportunity to comment on specific interim measures or
general interim measure conditions when the order is issued, or otherwise
in a manner that is consistent with the opportunities available when
corrective action takes place under a permit.

Additional Activities

In recent years EPA has increasingly emphasized the importance of interim
measures and site stabilization in the corrective action program.  In the
ANPR, EPA notes that an overriding goal in our management of the
corrective action program is to help reduce risks by emphasizing early use
of interim actions (while staying consistent with the environmental
objectives at the facility).  If a facility owner/operator or the permitting
agency anticipates that an early interim action will be the only cleanup step
taken over a significant period of time, then the facility or the agency
should inform the public of such a plan and receive feedback, unless the
immediacy of the situation will not allow for feedback.  The facility and the
agency should both announce a contact person  to provide information and
respond to inquiries about the action.  Agencies and facilities may find
Superfund guidance on removal actions useful in the RCRA context (see
Community Relations in Superfund: A Handbook , Chapter 5).
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It is a good idea to keep the public informed of such activities by issuing
fact sheets  or holding informal meetings .  Because interim measures can
be conducted at any stage in the corrective action process, you should
incorporate activities related to interim measures into the rest of your
public involvement program.

Evaluation of
Remedial
Alternatives (CMS)

When the need for corrective measures is verified, the facility may be
required to perform a Corrective Measures Study (CMS) to identify and
evaluate potential remedial alternatives.  In cases where EPA or a state is
using performance standards or a similar approach and in cases where the
preferred remedial alternative is obvious (e.g., where EPA has issued a
presumptive remedy that is appropriate to site-specific conditions),
submission of a formal CMS may not be necessary.

Required Activities   

When corrective action is proceeding under a permit, the permit schedule
of compliance may already include conditions that specify when a CMS is
warranted; the public can comment on these draft permit conditions at the
time of permit issuance.  However, because the RFI and CMS phases may
last several years, depending on the complexity of the facility, the
community may be frustrated by the length of time involved and the lack of
information on results or findings.  Significant changes to the scope of
CMS requirements, as specified in the permit, may be considered Class 3
permit modifications requiring significant public involvement.  Changes to
the CMS schedule, or CMS details are typically considered class 1 or 2
permit modifications, as appropriate.  

Public participation during corrective action under a 3008(h) order should
be consistent with public participation under a permit.  The public should
have the opportunity to review and comment on the scope of the CMS and
CMS conditions when the order is issued and/or when the CMS 
workplan is approved. 

Additional Activities   

In the  1996 ANPR, EPA emphasizes that it expects facility
owners/operators to recommend a preferred remedy as part of the CMS. 
While there is no formal requirement for public participation at this time,
EPA strongly encourages the facility to present its preferred remedy to the
community before formally submitting it to the agency.  The facility should
seek community input through an  informal meeting , availability session , 
or another method that encourages dialogue.  This early input is likely to
improve many preferred remedies and make them more agreeable to
communities.  Moreover, it will make the facility and the overseeing
agency aware of community concerns and ways to address them.
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Holding workshops  and informal public meetings  about the CMS
process, the remedies being considered, and the activities being conducted
at the facility will keep the community involved and informed.  Fact sheets
distributed at significant milestones during the CMS can keep the
community abreast of the progress that has been made.

The agency and the facility should provide the name and number of a
contact person .  A contact person will accept comments and answer
questions from the community, disseminate information, demonstrate the
agency’s and facility’s willingness to talk with the community, and give the
facility or the agency an opportunity to respond to public concerns.  The
agency or the facility may even consider establishing a hotline  if a large
number of people call with questions.  The mailing list and local
newspapers are good ways to advertise availability of the hotline.

Remedy Selection Following receipt of a recommendation of a preferred remedy from the
facility owner/operator, the overseeing agency will review the preferred
remedy and other remedial alternatives and decide to tentatively approve
the preferred remedy, tentatively select a different remedy or require
additional analysis of remedial alternatives.  The tentatively selected
remedy will then undergo public review and comment, usually in the form
of a proposed modification to the facility’s permit or corrective action
order.  Following public review, the agency will respond to public
comments and then modify the facility permit or corrective action order to
incorporate the remedy.

Required Activities   

When corrective action is proceeding under a permit, public review and
comment on the tentatively selected remedy is generally conducted using
the procedures of 40 CFR 270.41 for agency-initiated permit modifications.
For such a modification, 40 CFR 270.41 requires the same level of public
participation as is required for a draft permit. The agency must release the  

proposed modification for public review and issue a public notice
announcing that the proposed modification is available for review.  The
agency must publish this notice in a major local newspaper, broadcast it
over local radio stations, and send it to all persons on the mailing list.  

In addition, agency staff must prepare a fact sheet  or statement of basis  to
explain the proposed modification and the significant factual and legal
reasons for proposing the remedy.  The statement of basis describes the
proposed remedy, but does not select the final remedy for a facility.  This
approach allows for consideration of additional information during the
public comment period .  Following the comment period, public comment
and/or additional data may result in changes to the remedy or in another
choice of remedy.  After the agency has considered all comments from the
public, the final decision -- selecting the remedy or determining the need to
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develop another option -- is documented in the response to comments.  (For
more information on statements of basis, refer to OSWER Directive
9902.6, RCRA Corrective Action Decision Documents:  The Statement of
Basis and Response to Comments  (April 29, 1991)).

A 45-day public comment period  on the draft permit modification follows
publication of the public notice.  The comment period provides the public
with an opportunity to comment, in writing, on conditions contained in the
draft permit modification.  If information submitted during the initial
comment period appears to raise substantial new questions concerning the
draft permit modification, the agency must re-open or extend the comment
period.

The members of the public may request a public hearing  on the draft
permit modification.  If a hearing is requested, the agency must give a 30-
day advance notice  to the community that states the time and place of the
hearing.  The agency Director has the discretion to schedule a public
meeting or hearing even if the community does not request one.  In some
cases, scheduling a public hearing before the public requests one may save
valuable time in the modification process and demonstrate a willingness to
meet with the community to hear its questions and concerns.

After the public comment period closes, the agency must review and
evaluate all written and oral comments and issue a final decision on the
permit modification.  Then the agency must send a notice of decision  to the
facility owner or operator and any persons who submitted public comments
or requested notice of the final decision and prepare a written response to
comments .  This document must include a summary of all significant
comments received during the public comment period and an explanation
of how they were addressed in the final permit modification or why they
were rejected.  The response to comments must be made available through
the Administrative Record and the information repository , if one was
established, and must be sent to the facility and all persons who submitted
comments or requested a copy of your response.

When corrective action is proceeding under a 3008(h) order, the Agency’s
longstanding policy is that the public’s opportunity to review and comment
on tentatively-selected remedies should be commensurate with the
opportunity that would be available if the corrective action were conducted
under a permit.  At a minimum, this opportunity should include:  publishing
a notice and a brief analysis of the tentatively-selected remedy (this is
typically referred to as a statement of basis) and making supporting
information available; providing a reasonable opportunity for submission of
written comments; holding a public hearing or public meeting, if requested
by the public or determined necessary by the overseeing agency; preparing
and publishing responses to comments; and, publishing the final remedy
decision and making supporting information available.  Additional guidance
is available in OSWER Directives 9901.3, Guidance for Public
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Involvement in RCRA Section 3008(h) Actions  (May 5, 1987) and 9902.6
RCRA Corrective Action Decision Documents: The Statement of Basis and
response to Comments  (April 29, 1991).

Additional Activities   

The agency, public interest groups, or the facility should consider holding
workshops  or informal meetings  during the public comment period to
inform the public about the proposed remedy.  These discussion sessions
can be especially useful when information about corrective measures in a
draft permit modification is quite technical or the level of community
concern is high.

Remedy
Implementation
(CMI)

Once the overseeing agency modifies the permit or corrective action order 
to include the selected remedy, the facility must begin to implement the
remedy.  Remedy implementation typically involves detailed remedy
design, remedy construction, and remedy operation and maintenance; it is
called Corrective Measures Implementation or CMI.  Corrective measures
implementation is generally conducted in accordance with a CMI plan,
approved by the overseeing agency.

Required Activities   

When corrective action is proceeding under a permit, the public will have
an opportunity to comment on CMI conditions and schedules during the
permit modification for remedy selection or when the permit is modified to
incorporate the CMI plan.  Significant changes to the scope of CMI may be
considered Class 3 permit modifications.  Changes to the CMI schedule are
typically considered either Class 1 or Class 2 permit modifications, as
appropriate.  

When corrective action is proceeding under a 3008(h) order, the public’s
opportunity to comment on CMI conditions and schedules should be
consistent with the opportunities that would be available if corrective action
were taking place under a permit.

Additional Activities   

Remedy implementation will often involve highly visible activities, such as
construction of new on-site treatment and containment systems, and staging
and transportation of large volumes of materials.  These activities may
result in increased levels of public interest, which may already be high due
to the public’s participation in remedy selection.

EPA recommends that the facility notify all individuals on the facility
mailing list  when the construction plans and specifications are available for
public review.  If the facility has established an information repository ,
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then the plans should go in the repository; otherwise, the facility should
place the plans in a convenient location with public access.

As mentioned earlier, the corrective action process can take years to
complete.  Additional public participation activities may be appropriate
during corrective measures implementation to inform the community of the
progress of the remedial action, especially if the public shows concern over
the pace and scope of the cleanup operations.  In particular, it may be
useful to release periodic fact sheets  to the community that report on
progress of the cleanup operations.  It may also be helpful to hold an
availability session/open house  near or on the site of the facility to
demonstrate or explain the activities involved in the remedy.

Completion of
Remedy

Once corrective measures are complete the overseeing agency will either
terminate the corrective action order or modify the permit to remove the
corrective action schedule of compliance.  Decisions regarding completion
of corrective measures can be made for an entire facility, for a portion of a
facility, or for a specified unit or release.  EPA policy is for the public to be
given an opportunity to review and comment on all proposals to complete
corrective action.

Required Activities   

When corrective action is proceeding under a permit, proposals to complete
corrective measures should follow the procedures for Class 3 permit
modifications.  See the section on Class 3 modifications in Chapter 3 for
details.

When corrective action is proceeding under a 3008(h) order and a proposal
to complete corrective measures is issued, the public should have notice
and comment opportunities that are consistent with the opportunities
available under the Class 3 permit modification procedures.

Additional Activities   

In some cases, hazardous wastes or hazardous constituents will remain in or
on the land after completion of corrective measures.  When this occurs, the
overseeing agency may require the facility to record a notation in the deed
to the facility property regarding the types, concentrations, and locations of
such waste or constituents.



Chapter 4:  Corrective Action and §3008(h) Orders Page 4-17

Chapter Summary

At the federal level, corrective actions may take place under a RCRA permit or as an enforcement order under §3008 of RCRA.  

In authorized states, corrective action may take place under a state-issued RCRA permit, a state cleanup order, a state voluntary
cleanup  program, or another state cleanup authority.  Authorized states may use a variety or combination of state authorities to
compel or oversee corrective actions.

 EPA’s recent Advance Notice of Proposed Rulemaking (ANPR) (61 FR 19432, May 1, 1996) for the corrective action program
does three things:  (1) it presents EPA’s strategy for writing final corrective action regulations; (2) it includes a description of the
current corrective action program and requests information to help EPA identify and implement improvements to the program;
and (3) it emphasizes areas of flexibility in the current program and describes program improvements already underway.

The ANPR also affirmed EPA’s use of the 1990 proposal as guidance and emphasized the Agency’s commitment to enhanced
public participation.

As a matter of EPA policy, the type and timing of public participation activities for §3008(h) orders are generally the same as
those for corrective action in permitting. 

There are three important distinctions between conducting public participation in corrective action under a §3008(h) order and
through permitting:  

1. Under a §3008(h) order, there may be limitations on the release or discussion of certain information; 

2. No public participation activities are required under §3008(h) but they are strongly encouraged in guidance.  In addition,
the agency may require the facility to conduct additional activities as a term in the order; and 

3. Facilities may agree to conduct public participation activities under a consent order, however, under a unilateral order, the
responsibility will likely fall to the agency.

While being flexible, the corrective actions should provide for early public participation, seek consistency with Superfund
community involvement standards, and allow facility owner/operators to perform public participation activities where appropriate.

The corrective action process is composed of seven basic elements which are not prescribed steps, but evaluations that are
necessary to make good cleanup decisions.  Because these elements may not occur in the same order (or at all) in every situation,
we encourage planners to use them as general guidelines, while leaving flexibility for changes.  A successful corrective action
program must be procedurally flexible

The basic elements (with corresponding public participation activities that are currently required or suggested):

1. Initial Site Assessment (RCRA Facility Assessment)

- Schedule of compliance will go into permit, where public can comment
- For enforcement orders, the agency will release administrative record and make it available for public review.  The

agency may provide a fact sheet and hold an open house or workshop. 

2. Site Characterization (RCRA Facility Investigation)

- Update mailing list, if necessary
- Establish information repository, if required
- Revise public participation plan
- Modify permit, if necessary, to reflect changes to schedule of compliance
- Under an order, provide notice and comment on the planned RFI
- Develop fact sheets on the investigations
- Mail summary of RFI Report to facility mailing list and make available to the public
- Hold informal meetings or workshops
- Issue notifications for discovery of contamination
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3. Interim Actions -- May occur at any time during the process

- Provide for public input and feedback , as appropriate given time constraints, and announce a contact person
- Use fact sheets and informal meetings, if appropriate

4. Evaluation of Remedial Alternatives (Corrective Measures Study)

- Hold informal meetings or workshops when facility presents preferred remedy
- Identify a contact person
- Develop fact sheets on the study
- Establish a hotline

5. Remedy Selection

- Agency-initiated permit modifications follow 40 CFR 124 procedures, including public notice, public comment
period, and a hearing (if requested)

- For corrective action under an order, the agency should:  publish a notice and a statement of basis; take public
comment; holding a public hearing or public meeting, if requested by the public or determined necessary by the
overseeing agency; prepare and publish responses to comments; and, publish the final remedy decision while making
supporting information available.

- Hold workshop on proposed remedy
- Once final remedy is selected, send out notice of decision 
- Issue response to comments
- Hold informal meetings or workshops on the final remedy

6. Corrective Measures Implementation

- Notify public when plans and specifications are available for review
- Develop fact sheets on remedy implementation
- Coordinate availability session/open house

7. Completion of Remedy

- Agency may remove schedule of compliance from the permit or terminate the order by following the Class 3
modifications procedures for a permit or a similar process for an order.
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Chapter 5
Public Participation Activities:
How to Do Them

Introduction This chapter presents a "how-to" for a broad range of activities that
permititng agencies, public interest groups, and facility owners/operators
can use to promote public participation.  The variety of activities in this
chapter should fit any situation:  from the formal regulatory process that
EPA follows, to community-based discussions of RCRA issues, to events
held by the facility owner or operator.  

Some of the activities in this chapter (for instance, public hearings) will be
more appropriately led by a permitting agency; however, all stakeholders
can learn more about the different kinds of activities by reviewing this
chapter.  Moreover, EPA would like to emphasize that this list is not
exhaustive.  You should consult with other stakeholders to determine if
these or any other public participation activities will best suit your
particular situation.  Several of the appendices provide contact lists for
various stakeholder groups.

As we emphasized in the preceding chapters, public participation is a
dialogue.  It involves both getting information out to other stakeholders and
getting feedback in the form of ideas, issues, and concerns.  We have
divided this chapter’s activities to reflect the dual role of public
participation.  The first group of activities involves techniques that
disseminate information.  The second group involves techniques that are
useful for gathering and exchanging information.  Note that some of these
activities, such as informal meetings, are useful both for disseminating and
collecting information.  On the other hand, some activities, such as public
notices, provide one-way communication.  EPA encourages stakeholders to
combine public participation techniques so that they provide two-way
communication.   For instance, if an agency issues a public notice, it should
create a feedback loop by including the name and number of a contact
person in the notice.  Similarly, a facility or a public interest group could
provide for feedback in an information repository by asking users to
complete surveys or by assigning a staff person to answer questions at the
repository.
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The following pages contain summaries of numerous public participation
activities, information on how and when to conduct them, an estimate of
how much effort they require, and their advantages and limitations.  Each
summary includes a checklist to help in conducting the activity.  Examples
of public notices and fact sheets are also included.

Use this directory to locate specific activities:

Public Participation Plans . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 5-4

LL Disseminating Information

Public Notices . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 5-8
Newspaper Advertisements . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 5-9
Newspaper Inserts . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 5-9
Free Publications and Existing Newsletters . . . . . . . . . . . . . . . . . . . . . . . 5-9
Public Service Announcements . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 5-10
Broadcast Announcements and Advertisements . . . . . . . . . . . . . . . . . . . 5-10
Signs and Bulletin Boards . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 5-10
Telephone Networks or Phone Trees . . . . . . . . . . . . . . . . . . . . . . . . . . . 5-11

Translations . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 5-16
Mailing Lists . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 5-19
Notices of Decision . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 5-24
Introductory Notices . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 5-26
Fact Sheets/Statements of Basis . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 5-29
Project Newsletters and Reports . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 5-34
Response to Comments . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 5-37
Information Repositories . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 5-40
Exhibits . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 5-47
Briefings . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 5-50
Presentations . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 5-53
Facility Tours . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 5-56
Observation Decks . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 5-59
News Releases and Press Kits . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 5-62
News Conferences . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 5-67

LL Gathering and Exchanging Information

Community Interviews . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 5-70
Focus Groups . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 5-77
Door-to-Door Canvassing . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 5-80
Public Comment Periods . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 5-84
Unsolicited Information and Office Visits . . . . . . . . . . . . . . . . . . . . . . . . . . . . 5-87
Surveys and Telephone Polls . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 5-90
Contact Persons . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 5-94
Telephone Contacts . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 5-97
Telephone Hotlines . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 5-100
On-Scene Information Offices . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 5-103
Question and Answer Sessions . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 5-106
Information Tables . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 5-109
Informal Meetings with Other Stakeholders . . . . . . . . . . . . . . . . . . . . . . . . . 5-112
Public Meetings . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 5-117
Public Hearings . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 5-123
Availability Sessions/Open Houses . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 5-130
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Workshops . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 5-134
Attending Other Stakeholder Meetings and Functions . . . . . . . . . . . . . . . . . . 5-139
Citizen Advisory Groups . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 5-141
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Public Participation
Plans

Regulatory
Requirements

None.

Description of Activity A public participation plan provides a community-specific plan for
interacting with a community regarding the permitting or corrective action
activities taking place at a RCRA facility.  The plan, typically prepared by
the permitting agency, assesses the level of community interest as well as
the types of concerns identified through a variety of sources (e.g.,
community interviews ) and, based on this information, recommends
specific activities for involving the community in the RCRA process.  See
the section on “Planning for Participation” in Chapter 2 and the detailed
sample plan in Appendix I for more information.  Chapter 3 of Community
Relations in Superfund  also provides useful guidance.

The level of detail in the plan will vary according to the probable level of
public interest, the type of permitting activity, the location of the facility,
and other applicable factors.   The steps described in this section are not all
necessary in every plan.  Depending on the situation, the public
participation plan may vary from a two-page schedule of activities to a
comprehensive study of the population, an itinerary of permitting activities,
and an analysis of community concerns. 

Level of Effort A Public Participation Plan may take several days to two weeks to
complete.  Revision of a plan could take a few days to a week.  The range
of effort depends on the priority of the site and the complexity of the
activities performed at that site.

How to Conduct the
Activity

A Public Participation Plan should be based on information collected during
community interviews (if conducted) and information obtained from other
sources, such file searches, reviews of past media coverage, and
community assessments done by third parties (see the section entitled
“Planning for Participation” in Chapter 2).  This information is analyzed
and organized into a community-specific plan.  Typical sections of a public
participation plan are:

C Introduction -- several paragraphs clearly explaining the purpose of
the document.

C Facility History -- several paragraphs to several pages providing an
overview of the facility, its technical and regulatory history, and a
history of past community concerns and involvement in activities at
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the facility.  Short cut :  attach the facility fact sheet if one already
exists.

C Community Concerns -- several paragraphs to several pages
summarizing the concerns identified during the community
interviews.

C Objectives of the Plan -- several paragraphs to several pages,
depending on the objectives, providing a narrative of the major
objectives of the plan.  Objectives typically relate to the specific
concerns outlined in the previous section.

C Public Participation Activities -- several paragraphs to several pages,
depending on the plan, describing the specific activities that will be
conducted to meet the objectives outlined in the previous section (e.g.,
meetings, fact sheets, briefings for local officials, etc.) and a schedule
for conducting these activities.

C Appendices -- Appendices can be included to provide the mailing list,
media contacts, and public meeting and information repository
locations.

The activities in a public participation plan should be tailored to address
community concerns and needs.  The plan should include the kinds of
activities that are discussed in this manual.

The plan should be presented in a public document that serves to
demonstrate to the community that the agency (and public interest groups
and the facility owner, if involved) listened to specific community concerns
and developed a specific program around those concerns.  EPA encourages
permitting agencies to seek input from other stakeholders during
development of the plan.  The facility owner and public interest groups can
provide information about their planned activities and the community
representatives can suggest the types of activities, information channels,
and logistics that will work best in the area.

Revisions of all or parts of the public participation plan for a facility may
be done in order to incorporate new information, reflect changes in
community concern, and adjust public participation activities to meet these
changes.  A revision ensures that the plan remains sensitive to citizens'
concerns through the final phases of a permit determination or a corrective
action.  It can also evaluate which public participation activities were
effective and which were not.

When to Use Public participation plans may be prepared:

C At the beginning of the RCRA process (e.g., for facilities seeking a
permit or facilities beginning corrective action) to schedule activities
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and assign responsibilities;

C After community interviews (if conducted).

Public participation plans should be revised:

C When a significant change in community concerns or activities at the
facility occurs (e.g., after a remedy is selected or the facility proposes
a significant permit modification); and

C At least every two years for longer-term projects.

Accompanying
Activities

Although they are not necessary in every case, community interviews  can
be very helpful when writing a plan.  The plan typically includes the
mailing list  and provides the locations of the  information repositories  and
public hearings .

Advantages and
Limitations

Public participation plans establish a record of community concerns and
needs and a set of activities to meet those needs.  Because the plans are
community-specific, they ensure that the community gets the information
they need in a fashion that is most useful and they assist the project staff in
making the most efficient use of their time when interacting with the
public.

The plan represents the agency's commitment to dedicate significant
resources to the activities specified; thus, agency staff should make certain
that resources are available to implement all activities identified in the plan. 
The plan should not schedule activities that the agency will not be able to
conduct.  

Community concerns can change significantly and may require that the
public participation plan be revised periodically.   The plans should be seen
as "evolving" documents.   The agency may need to revise the plan often,
conducting new community interviews each time.  At the least, the agency
should be prepared to revise activities or expand activities as the project
proceeds.

Revising the plan will help to ensure that the agency continues to respond to
citizens' concerns during long-term projects.  Minor changes also can help a
public participation planner; for example, the contacts list can incorporate
changes in addresses, new telephone numbers, and the names of new
officials.
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Checklist for Public Participation Plans

As applicable:

   Review facility background file and other information sources

   Review comments gathered during the community interviews

   Coordinate with other key stakeholders to discuss the plan

   Write draft plan

   Introduction -- explains the purpose of the document

   Project History -- provides an overview of the project, its technical and regulatory history,
and a history of past community concerns and involvement in the project (if available)

   Community Concerns -- summary of the concerns identified during the community
interviews

   Objectives of the Plan -- explains the major objectives relating to specific concerns
outlined in the previous section of the document

   Public Participation Activities -- describes the specific activities to be conducted to meet
the objectives of the plan and schedule

   Appendices -- provide information on key contacts, media, public meeting and information
repository locations.

   Coordinate internal review of plan

   Solicit community input on the plan

   Prepare final plan based on comments

   Distribute plan to information repositories if they exist, or make the plan available to the public
in a convenient place
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Public Notices

Regulatory
Requirements

The permitting agency must give official public notice when issuing the
draft permit (§ 124.10(c)), holding a public hearing under § 124.12, or
when an appeal is granted under § 124.19.  This notice must be sent by the
agency to all relevant units of federal and local government, the applicant,
and all parties on the facility mailing list.  In addition, the notice must be
broadcast over local radio stations and published in a daily or weekly major
local newspaper of general circulation.

A prospective permit applicant must issue a similar, but broader, public
notice to announce the pre-application meeting (§ 124.31).  This notice
must be published as a display advertisement in a paper of general
circulation and must be sent to the permitting agency and appropriate units
of local government.  The applicant must also post the notice as a sign at or
near the facility, and as a broadcast media announcement.  The notice must
include the name, address, and telephone number of a contact person for
the applicant.  

The facility owner/operator must provide public notice for permit
modfications (including modifications to incorporate corrective action
provisions) under § 270.42.  For a class 1 modification, the facility must
notify the facility mailing list.  For a class 2 modification, the facility must
notify the mailing list and publish a newspaper notice when requesting the
modification.  The permitting agency must notify the mailing list within 10
days of granting or denying a modification request.  For a class 3
modification, the facility must publish a newspaper notice and notify the
mailing list when requesting a modfication.  The permitting agency must
follow the procedures for modifications in  part 124 when granting or
denying the class 3 permit modification.  The permitting agency will also
notify people on the mailing list and State and local government within 10
days of any decision to grant or deny a Class 2 or 3 modification request. 
The Director also must notify such people within 10 days of an automatic
Class 2 modification goes into effect under § 270.42(b)(6)(iii) or (v).  

If the permitting agency initiates the permit modification, under § 270.41,
then the agency must follow the notice requirements for a draft permit in §
124.10(c) (see above in this section).  Agency-initiated modifications may
include modifications during the corrective action process.

If the permitting agency requires a facility to establish an information
repository under § 124.33 or § 270.30(m), the agency Director will specify
notice requirements.  At the least, the facility will provide written notice to
the people on the mailing list. 

Permitting agencies must also provide provide public notice during the trial
burn stage at permitted and interim status combustion facilities (§ 270.62(b)
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and (d); 270.66(d)(3) and (g)) and when an interim status facility undergoes
closure or post-closure (see §§ 265.112(d)(4) and 265.118(f)). 

Description of Activity Public notices provide an official announcement of proposed agency
decisions or facility activities.  Notices often provide the public with the
opportunity to comment on a proposed action. 

Most RCRA notices contain essentially the same types of information. 
Where they differ is in how they are distributed by the agency or the
facility.  Some go to members of the mailing list, some as legal
advertisements in the newspaper, and some others as signs or radio
advertisements.  In all cases, EPA encourages facilities and permitting
agencies to make a good faith effort to reach all segments of the affected
community with these notices.  As we mention earlier in this manual, any
organization that wants to provide public notice has a number of
inexpensive and simple options available to it, including:  free circulars;
existing newsletters or organzation bulletins; flyers; bulletin boards; or
storefront signs.

There are many effective ways to spread information.  However, the job of
anyone giving notice is to find out what information pathways will be most
effective in a particular community.  Public interest groups, the facility, and
the permitting agency should seek community input on this topic.  The
citizens of that community are the most qualified people to explain what
methods will work best in their community.  Community interviews  are
one way to learn more about how the citizens communicate.

The following are the most common ways to give public notice:

C Newspaper Advertisements .  Traditionally, public notices have often
appeared as legal advertisements in the classified section of a
newspaper.  While this method provides a standard location for the
ads, display advertisements (located along with other commercial
advertisements) are more likely to reach a larger audience.  Display
advertisements offer an advantage over legal classified ads since they
are larger, easier to read, and are more likely to be seen by the casual
reader.  A sample is available in Appendix H of this manual.

C Newspaper Inserts .  Inserts stand out from other newspaper
advertisements since they come as a “loose” section of the newspaper
(a format often used for glossy advertisements or other solicitations). 
They provide a way to reach beyond the most-involved citizens to
inform a broader segment of the community.    

C Free Publications and Existing Newsletters .  Placing a notice in a
newsletter distributed by a local government, a civic or community
organization, or in a free publication (e.g., a paper that highlights
local or community activities) is a generally inexpensive way to target
a specific audience or segment of the community.  Some publications
may not be appropriate for communicating information from your
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organization.  By publishing information through a group that has a
specific political interest or bias, your organization may be perceived
as endorsing these views.  Permitting agencies may want to avoid
associations with groups that appear to represent the agency's
interests.  In any case, the relationship between your organization and
the newsletter or publication should be clear to the public. 

You may want to consider some of the following options.  Local
governments sometimes send newsletters or bulletins to their entire
population; such newsletters can reach an entire affected community. 
Planning commissions, zoning boards, or utilities often distribute
regular newsletters; they may be willing to include information about
permitting activities.  Newsletters distributed by civic, trade,
agricultural, religious, or community organizations can also
disseminate information to interested readers at low cost.  Some
segments of the affected community may rely on a free local flyer,
magazine, independent or commercial newspaper to share
information.

C Public Service Announcements .  Radio and television stations often
broadcast, without charge, a certain number of announcements on
behalf of charities, government agencies, and community groups.  In
particular, they are likely to run announcements of public meetings,
events, or other opportunities for the public to participate.  One
drawback with a public service announcement is that you have no
guarantee that it will go on the air.  If it does go on the air, it may
come at odd hours when relatively few people are listening.

C Broadcast Announcements and Advertisements .  A number of RCRA
notices must be broadcast over radio or another medium.  Beyond
these requirements (which are further explained below and in the
section on “Notice of the Pre-Application Meeting” in Chapter 3), you
may consider providing notice via a paid TV advertisement or over a
local cable TV station.  Paid advertisements can be expensive and
may be seen by the public as taking a side.  You can avoid this
drawback by limiting information to the facts (e.g., time, date,
location of the meeting).  Some local access cable TV stations run a
text-based community bulletin board, which may provide a useful
way to distribute information.  

C Signs and Bulletin Boards .  The notice requirements for the pre-
application meeting (§ 124.31) require posting of a visible and
accessible sign.  Signs can be a useful means of public notice,
especially for residents and neighbors of the facility or planned
facility.  A sign on the site should be large enough so that passers-by,
whether by foot or by vehicle, can read it.  If few people are likely to
pass by the site, consider posting the sign at the nearest major
intersection.  Another option is to place posters or bulletins on
community bulletin boards (in community centers, town halls,
grocery stores, on heavily-travelled streets) where people are likely to
see them.  The signs should contain the same information as a written
or broadcast notice.
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C Telephone Networks or Phone Trees .  This method provides an
inexpensive, yet personal, manner of spreading information.  The lead
agency, facility, or organization calls the first list of people, who, in
turn, are responsible for calling an additional number of interested
people.  Phone trees are a good way to provide back up plans or
reminders while reducing the number of calls made by individual staff
members.  As an alternative to calling the first tier, the lead agency,
facility, or organization may want to distribute a short written notice.  

Level of Effort Preparing a public notice and arranging for its publication takes a day or
two, depending on the need for review.  Producing a television or radio ad,
or building a sign will take longer, depending on the situation.

How to Conduct the
Activity

To prepare a public notice:

1. Identify the major media contacts.   While there may be many daily
newspapers serving a particular area, use only one or two for the
public notice.  In general, use the newspaper with the widest
circulation and greatest visibility in order to reach the most people
and elicit the greatest response.  In some cases, you may want to
choose specific newspapers to reach target audiences; find out what
papers the affected community reads and place your notices there. 
Use a similar strategy for notices in the broadcast media.  If you are
giving notice via more than one media, you have more flexibility for
reaching specific audiences.  See the section on “Notice of the Pre-
Application Meeting” in Chapter 3 for more information.

2. Take into account publication schedules.   Many local or
community newspapers are published on a weekly or bi-weekly basis. 
This may make it difficult to coordinate the publication of the notice
with the event.  In such a case, consider using a city-wide newspaper
that is published more frequently.  If the city-wide paper is not likely
to reach all segments of the affected community, you should make
efforts to supplement the newspaper notice with other means of notice
(e.g., signs or broadcast media).  

3. Include the following information in the public notice:

C Name and address of the facility owner/operator;
C A brief description of the business conducted at the facility and

the activity that is the subject of the notice;
C Name, address and telephone number of an individual who can

be contacted for further information on the activity;
C A brief description of the comment procedures and the date,

time, and place of any hearing;
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C If the permit is issued by EPA, the location of the administrative
record and the times when it is open for public inspection; and

C Any additional information considered appropriate.

Also, try to format the notice so that it is eye-catching.  A logo can
help.

4. Announce dates, times, and locations clearly in the public notice.  
When announcing an event such as a hearing, make sure that the date
and time do not conflict with other public meetings, religious or non-
religious holidays, or other important community events.

5. Provide ample notice.   For RCRA permits, the public notice must
allow at least 45 days for public comment.  Public notice of a public
hearing must be given at least 30 days prior to the hearing.  Be sure to
state the opening and closing dates for comment periods.

6. If possible, review a typeset version of the notice before it is
published to ensure accuracy.

7. Keep proof of the notice for your files.   Newspapers often can
provide “tear sheets” as a record of the notice.  Similar proofs are
available from radio or television stations.  You should consider
keeping photgraphs of posted signs.

When to Use The “Regulatory Requirements” section above reviews the mandatory
public notices.  In addition, agency personnel can use informal public
notices to announce other major milestones or events in the permit review
or corrective action process.   Permitting agencies may also want to use
public notices when they are establishing mailing lists.  The facility must
issue notices when it requests a permit modification, holds a pre-application
meeting, or establishes an information repository.

Public notices can be useful for any organization involved in the RCRA
permitting process.  Whenever a public interest organization is planning an
activity, or would like to supplement notices given by the facility or the
agency, you may want to consider using one of the public notice methods in
this manual.  Notices can also help build your mailing lists.

Accompanying
Activities

Public notices are used to announce public comment periods  and public
hearings .  They can also be used to announce other meetings and
milestones, opportunities to join the mailing list , as well as the availability
of an information repository , fact sheets , or other permitting information.

Advantages and
Limitations

Public notices are an efficient, simple means of alerting the public to
important events.  However, public notices should never substitute for other
activities that involve direct communication with the public.
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Public notices can be more effective, and provide more of a feedback loop,
when they are combined with a means of gathering information from the
public.  Every notice should contain a contact person  so that the public can
direct comments or questions to the agency, the facility, or other
stakeholder groups.  

See “Description of Activity” above in this section for advantages and
limitations of specific notice methods.
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Checklist for Public Notices

   Compile information to be included in the public notice:

   Name of agency overseeing the permit or corrective action

   Name, address, and phone number of contact person

   Facility owner/operator and description of facility activities

   Purpose of public notice

   If applicable provide the date, time, and location of public hearing (or meeting)

   Description of the procedures governing the public's participation in the process

   Draft the public notice, announcement, or advertisement

   Coordinate review of the draft public notice

   Prepare final public notice

   Receive final approval of public notice

   Coordinate placement of the public notice in the local newspaper(s), coordinate distribution of the
public notice to the facility mailing list, submission to radio/television stations or other
publications (as applicable)

For publication in local newspaper(s):

Name of Newspaper          Publication Days                Advertising Deadline

   Prepare procurement request or advertising voucher for public notice publication

   Obtain price quotes (i.e., cost per column inch)

   Determine size of public notice                                                                    

   Determine deadlines for publication of the public notice

   Submit for publication

   Request proof of publication; file proof in facility file
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Checklist for Public Notices (continued)

For distribution to the mailing list:

   Verify that facility mailing list is up-to-date

   Produce mailing labels

   Distribute to the mailing list

For broadcast on local radio/television stations:

___ Verify media list

___ Prepare procurement request or advertising voucher for public notice spots

___ Obtain price quotes

___ Distribute to stations

___ Request proof of airing and file in facility file
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Translations

Regulatory
Requirements

None.  EPA strongly recommends using multilingual fact sheets, notices,
and other information (as appropriate) to provide equal access to
information in the permitting process.

Description of Activity Translations provide written or oral information in a foreign language to a
community with a significant number of residents who do not speak
English as a first language.  There are two types of translations:

C A written translation of materials originally written in English;

C A simultaneous verbal translation (i.e., word by word) of a
public meeting or news conference, usually with small headsets
and a radio transmitter.

Translations ensure that all community members are informed about
activities at a facility and have the opportunity to participate in the
decision-making process.

Level of Effort The amount of time needed to translate a document depends on the length
of the document and the complexity of the information in the document. 
You should allow at least several days for translation.

How to Conduct the
Activity

To develop a successful translation:

1. Evaluate the need  for a translation.  Evaluate the demographic
characteristics of the community as well as the type of public
participation activities being planned.  Consider whether citizens'
ability to take part in an activity is limited by their inability to speak
or understand English.

2. Identify and evaluate translation services .  A successful translation
depends on the skill of the translator.  More problems may be created
than solved if inaccurate or imprecise information is given.  Many
translators will not be familiar with the technical terms associated
with hazardous materials and few, if any, will be familiar with the
RCRA permitting and corrective action processes.  This problem may
be further compounded in the case of oral translations (especially
simultaneous translations) as there is no time for review or quality
control.  Thus, it is necessary to contract someone with experience in
translating technical information and check the translator's work to
ensure that the content and tone are in keeping with the intent.  You
also need to ensure that the translator uses the same dialect as those in
your intended audience.
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3. Avoid the use of jargon or highly technical terms .  As a matter of
standard practice, a staff member should go over in advance all
technical and RCRA terms that may cause problems with the
translator.

4. For verbal presentations, public meetings, and news conferences,
plan what to say ahead of time .  If the translator has a prepared
written speech to work with in advance, there is more time to work
out any vocabulary "bugs" and thereby reduce the chances of faltering
over unfamiliar material or making inaccurate word choices.  If
possible, practice with the translator before the actual meeting or
presentation date.

5. Anticipate questions from the audience and reporters , and have at
least the technical aspects (e.g., chemical names, statistics) of the
answers translated in advance.

When to Use A translation can be used:

C When a signficant portion of the community does not speak
English as a first language.  A written translation should be
provided for fact sheets or letters, unless a presentation or public
meeting would be more appropriate (e.g., the literacy rate
among the foreign-speaking community is low).

C Verbal translations are recommended where there is
considerable concern over the facility, extreme hostility, or
suspicion of the agency's efforts to communicate with
community members.

Accompanying
Activities

The need for translations is often determined during the community
assessment and community interviews .  Translations are generally used
for fact sheets , public notices , presentations , public meetings , public
hearings , and news conferences .

Advantages and
Limitations

Written translations and use of translators ensure that a greater number of
community members can participate effectively in the process and,
therefore, provide input to decisions concerning the RCRA-regulated
process.  This effort assures the community of your organization’s sincerity
in providing opportunity for public participation.

Translations are very costly, especially simultaneous translations of public
meetings.  Sentence-by-sentence oral translations frequently double the
length of public meetings, and may make information more difficult to
present effectively and smoothly.  In addition, very few translators are
familiar with the RCRA permitting and corrective action processes.  For
facilities having highly volatile or sensitive problems, it may be difficult to
communicate your organization’s position and involve community
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members in a constructive dialogue.

Checklist for Translations

   Determine need for translations

   Identify translation service or identify staff to provide translating services

   Fact sheet translations

   Provide English text (including text for graphics, headlines, fact sheet flag)

   Meeting translations

   Determine if translation will be simultaneous or if translations will occur following
statements.

   If simultaneous, provide audio equipment for translator/participants

   Prepare list of technical and RCRA terms that will need to be translated

   Prepare, in advance with the translator, presentations, responses to questions
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Mailing Lists

Regulatory
Requirements

The permitting agency must establish and maintain the facility mailing list
in accordance with § 124.10(c)(1)(ix).  The agency must develop the list
by:  (a) including people who request in writing to be on the list; (b)
soliciting persons for “area lists” from participants in past permit
proceedings in that area; and (c) notifying the public of the opportunity to
be put on the mailing list through periodic publication in the public press
and in such publications as Regional- and State-funded newsletters,
environmental bulletins, or State law journals.

Description of Activity Mailing lists are both important databases and essential communication
tools.  Mailing lists ensure that concerned community members receive
relevant information.  They allow messages to reach broad or targeted
audiences.  The better the mailing list, the better the public outreach and
delivery of information.  Mailing lists typically include concerned
residents, elected officials, appropriate federal, state, and local government
contacts, local media, organized environmental groups, civic, religious and
community organizations, facility employees, and local businesses.

It is recommended that you develop an internal distribution list at the same
time you prepare your external mailing list.  The distribution list for
permitting agencies should include all technical project staff, public
involvement staff, legal staff, and staff from other affected programs (Air,
Water, etc.), as appropriate.  This list will help ensure that all relevant
project staff receive the same information about all phases of the project. 
Facilities and community organizations should follow similar procedures to
keep their staffs and members informed.

Level of Effort A mailing list can be developed in conjunction with other public
participation activities.  Depending on the size of the list, inputting
information into a data base can take several days.  Updating will require
approximately half a day per quarter.

How to Conduct the
Activity

To develop and update a mailing list, consider the following:

1. Solicit names, addresses, and phone numbers of individuals  to be
included on the list.  This should include individuals who put their
names and addresses on the sign-in sheet at the pre-application
meeting, if applicable.  Telephone numbers are useful to have so that
you can contact these individuals for community interviews and to aid
you when you update your list.

Individuals to include in your mailing list:
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C The people interviewed during community interviews, as well as
other names these people recommend;

C All nearby residents and owners of land adjacent to the facility;

C Representatives of organizations with a potential interest in an
agency program or action (e.g., outdoor recreation
organizations, commerce and business groups,
professional/trade associations, environmental and community
organizations, environmental justice networks, health
organizations, religious groups, civic and educational
organizations, state organizations, universities, local
development and planning boards, emergency planning
committees and response personnel, facility employees);

C Any individual who attends a public meeting, workshop, or
informal meeting related to the facility, or who contacts the
agency regarding the facility;

C Media representatives;

C City and county officials;

C State and Federal agencies with jurisdiction over wildlife
resources;

C Key agency officials; and

C The facility owner/operator.  

2. Review background files  to ensure all interested individuals are
included on the mailing list.  

3. Input information into a computer system  so that it can be
categorized and sorted and printed on mailing labels.

4. Send a letter or fact sheet to the preliminary mailing list
developed using 1) and 2) above.  Inform key Federal, State, and
local officials, citizens, and other potentially interested parties of your
activities and the status of upcoming permit applications or corrective
actions.  Ask whether they wish to receive information about this
facility.  Ask them for accurate addresses and phone numbers of other
people who might be interested in the project.  

5. Update your mailing list  at least annually to ensure its correctness. 
Mailing lists can be updated by telephoning each individual on the
list, and by using local telephone and city directories as references. 
The permitting agency can update the official mailing list from time
to time by requesting written indication of continued interest from
those listed.  The agency can then delete any people who do not
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respond (see § 124.10(c)(1)(ix)(C)).

See the section on “The Facility Mailing List” in Chapter 3 for more
information.

When to Use A mailing list is a required public participation activity for permitting. 
Additional people may want to join the list if corrective action will take
place at a facility.  Public interest groups or other involved organizations
often have mailing lists.

C Develop a mailing list as soon as possible during the permit
application phase, or as soon as the need for a RCRA Facility
Investigation is identified.  

C Update the mailing list regularly.

Develop a distribution at the same time you develop a mailing list.

Accompanying
Activities

Mailing lists are useful in identifying individuals to contact for community
interviews.  They are also needed to distribute fact sheets  and other
materials on the facility.  Public notices  and sign-up sheets at public
meetings  or information repositories  can help you build mailing lists.

Advantages and
Limitations

Mailing lists provide the names of individuals and groups interested in
activities at RCRA facilities.  However, lists can be expensive and time-
consuming to develop, and they require constant maintenance.
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Checklist for Mailing Lists

Mailing List Development:

   Verify the list format (i.e., name, title, company, address, phone number)

   Consider issuing a public notice to solicit names for the mailing list

   Identify people to be included on the list:

   People who signed the attendance sheet at the pre-application meeting (if applicable)

   City elected officials (mayor and council)

   City staff and appointees (city manager, planning director, committees)

   County elected officials (supervisors)

   County staff and appointees (administrator, planning director, health director, committees)

   State elected officials (senators, representatives, governor)

   State officials (health and environment officials)

   Federal elected officials (U.S. Senators, U.S. Representatives)

   Federal agency officials (EPA)

   Residents living adjacent to facility

   Other interested residents

   Media

   Business groups of associations

   Businesses possibly affected by the facility (i.e., located down-wind of facility)

   The facility owner/operator

   Consultants working on the project or related projects

   Local environmental groups

   Other civic, religious, community, and educational groups (e.g., League of Women Voters,
government associations, churches, homeowners and renters associations)

   State and Federal Fish and Wildlife Agencies
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Checklist for Mailing Lists (continued)

   Have list typed

   Prepare mailing list

   Store on computer data base

Mailing List Updates:

   Verify names/addresses by searching telephone directory

   Verify names/addresses by searching city directory

   Verify names/addresses by calling each individual

   Consider issuing a notice asking for written indication of continued interest (§
124.10(c)(1)(ix)(C))
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Notices of Decision

Regulatory
Requirements

RCRA requires the permitting agency to issue a notice of decision to
accompany the final permit decision (under § 124.15 procedures).  The
agency must send the notice to the permit applicant and to any person who
submitted written comments or requested notice of the final permit decision
(§ 124.15).  Note that Class 3 modifications and the corrective action final
remedy selection also follow § 124.15 procedures and require a Notice of
Decision.

Description of Activity A notice of decision presents the agency's decision regarding permit
issuance or denial or modification of the permit to incorporate changes such
as the corrective action remedy.

Level of Effort A notice of decision may take several days to write and review, depending
on the complexity.  Allow time for several rounds of revisions.  If you need
to develop graphics, such as site maps, allow time to produce the graphics.

How to Conduct the
Activity

The notice should briefly specify the agency's final decision and the basis
for that decision.  The notice must also refer to the procedures for appealing
a decision.  Notices of decision must be sent to the facility owner/operator
(permit applicant) and each person who submitted written comments or
requested notice of the final permit decision.  You may want to send the
notice to other interested parties as well.  Final permits generally become
effective 30 days after the notice of decision.

When to Use C When a permit decision has been finalized following the 45-day
public comment period;

C When the permitting agency makes its final decision regarding a
permit modification.

Accompanying
Activities

A response to comments  document must be issued at the same time the
final permit decision is issued.

Advantages and
Limitations

The notice of decision provides a clear, concise public record of the
decision.  However, the notice of decision should not be a substitute for
other activities that involve direct two-way communication with the public.
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Checklist for Notices of Decision

   Determine contents of the notice of decision

   Decision made and basis for that decision

___ Information on appeal procedures

   Coordinate writing the notice with technical and legal staff

   Technically accurate

   Satisfies statutory requirements

   Provides the public with all necessary information in a clear and concise manner

   Coordinate internal review of notice of decision

   Prepare final notice of decision based on internal review comments

___ Notify the facility owner/operator and anyone who submitted written comments or requested
notice of the final decision

   Notify other interested parties of the decision

   Place copy of the notice of decision in the administrative record and the information repository
(if one exists)
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Introductory Notices

Regulatory
Requirements

While EPA regulations do not specifically require an introductory notice, §
124.32 provides for an agency notice at the time of application submittal. 
Permitting agencies may want to consider the guidance in this section (in
addition to the § 124.32 requirements) when preparing the notice at
application submittal.  Chapter 3 provides guidance specifically for the
notice at application submittal.

Description of Activity An introductory notice explains the agency's permit application review
process or the corrective action process and the opportunities for public
participation in that process.

Level of Effort The amount of time needed to prepare an introductory notice is based on
whether the notice is prepared as a public notice or a fact sheet.  If prepared
as a public notice, allow a day or two for writing, review, and placement in
newspapers and other media.  If prepared as a fact sheet, allow several days
to a week to write and review, depending on the layout and graphics used,
and several days for printing.

How to Conduct the
Activity

To prepare an introductory notice:

1. Determine the best method to explain the permit application
review or corrective action  process.   An introductory notice can be
presented as a public notice, a fact sheet, or a flier distributed to the
facility mailing list.

2. Prepare and distribute the notice.   Coordinate the writing and
distribution of the notice with technical project staff.  Take care to
write the notice avoiding technical terms and jargon.

3. Include an information contact.   Provide the name, address, and
phone number of a contact person who the public can call if they have
questions or need additional information about the facility.  You
might add a return slip to the notice for people to complete and return
to your organization if they would like additional information or to be
placed on a mailing list.

When to Use An Introductory Notice can be used:

C When you find the community knows little or nothing about the
RCRA process; and

C When you need to notify the public of how they can become
involved in the RCRA process.
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Accompanying
Activities

Informal meetings , availability sessions/open houses , or workshops  may
be conducted following release of the notice.

Advantages and
Disadvantages

An introductory notice informs the public about the agency's permit
application review process and how they can be involved in the process. 
However, the notice is a one-way communication tool.  A contact person
should be identified in the notice so that interested members of the
community can call this person if they have questions.
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Checklist for Introductory Notices

   Determine how you will distribute the notice.

   Public notice in newspaper

   Fact sheet or flier sent to the mailing list

   Prepare draft introductory notice

   Include name and phone number of a contact person

   Coordinate internal review of introductory notice

   Write final introductory notice based on comments received during the internal review

   Verify facility mailing list is up-to-date

   Request mailing labels

   Distribute introductory notice
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Fact Sheets/
Statements of Basis

Regulatory
Requirements

EPA’s regulations require the agency to develop a fact sheet or a statement
of basis to accompany the draft permit.  The agency will develop a fact
sheet for any major hazardous waste management facility or facility that
raises significant public interest (§ 124.8).  The agency must prepare a
statement of basis for every draft permit for which a fact sheet is not
prepared (§ 124.7).  Note that these requirements also apply to Class 3
modifications and agency-initiated modifications (such as the agency may
use at remedy selection), which must follow the part 124 procedures. 
Specific requirements for these activities are described below under “How
to Conduct the Activity.”

Description of Activity RCRA-required fact sheets and statements of basis summarize the current
status of a permit application or corrective action.  This required fact sheet
(or statement of basis) is probably different than the commonly-used
informational fact sheets that most people recognize.  The required fact
sheet must explain the principal facts and the significant factual, legal,
methodological and policy questions considered in preparing the draft
permit.  They can vary in length and complexity from simple two-page
documents to 12-page documents complete with graphic illustrations and
glossaries.

The agency and other stakeholder groups may find it useful to develop
other fact sheets to be used in public participation activities.  These
informal/informational fact sheets can explain difficult aspects of the
permitting process or provide technical information in language that an
ordinary person can understand.  These fact sheets may come in many
different varieties and levels of detail.

Fact sheets are useful for informing all interested parties about the basis for
the permitting agency's decision regarding a facility permit or proposed
corrective action activities.  They ensure that information is distributed in a
consistent fashion and that citizens understand the issues associated with
RCRA programs.

Statements of basis are generally shorter than fact sheets and summarize
the basis for the Agency's decision.  Statements of basis are often used in
the corrective action program to summarize the information contained in
the RFI/CMS reports and the administrative record.  They are designed to
facilitate public participation in the remedy selection process by:

C Identifying the proposed remedy for a corrective action at a facility
and explaining the reasons for the proposal.
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C Describing other remedies that were considered in detail in the RFI
and CMS reports.

C Soliciting public review and comment on all possible remedies
considered in the RFI and CMS reports, and on any other plausible
remedies.

C Providing information on how the public can be involved in the
remedy selection process.

In emphasizing that the proposed remedy is only an initial
recommendation, the statement of basis should clearly state that changes to
the proposed remedy, or a change from the proposed remedy to another
alternative, may be made if public comments or additional data indicate
that such a change would result in a more appropriate solution.  The final
decision regarding the selected remedy(ies) should be documented in the
final permit modification (if applicable) with the accompanying response to
comments after the permitting agency has taken into consideration all
comments from the public. 

Level of Effort Fact sheets and statements of basis may take from two days to two weeks to
write, depending on their length and complexity.  Allow time for several
rounds of revisions.  Allow three days for printing.  (Short Cut :  Use
already developed RCRA templates with graphics that are on file at your
agency).

How to Conduct the
Activity

The first step in preparing a fact sheet is to determine the information to be
presented.  EPA decisionmaking regulations require that RCRA permit fact
sheets contain the following types of information:

C A brief description of the type of facility or activity which is the
subject of the draft permit;

C The type and quantity of wastes covered by the permit;

C A brief summary of the basis for the draft permit conditions and the
reasons why any variances or alternatives to the proposed standards
do or do not appear justified;

C A description of the procedures for reaching a final decision,
including the beginning and ending dates of the public comment
period and the address where comments can be sent, and procedures
for requesting a public hearing; and

C Name and telephone number of a person to contact for additional
information.

A statement of basis is prepared the same way as a fact sheet.  The
statement of basis summarizes essential information from the RFI and
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CMS reports and the administrative record.  The RFI and CMS reports
should be referenced in the statement of basis.  The statement of basis
should:

C Briefly summarize the environmental conditions at the facility as
determined during the RFI.

C Identify the proposed remedy.

C Describe the remedial alternatives evaluated in sufficient detail to
provide a reasonable explanation of each remedy.

C Provide a brief analysis that supports the proposed remedy, discussed
in terms of the evaluation criteria.

Select a simple format for presenting the information.  Avoid using
bureaucratic jargon, acronyms, or technical language in the text, and be
concise.

Use formatting techniques to make the fact sheet or statement of basis more
interesting and easy-to-read.  People are less likely to read a fact sheet or
statement of basis consisting of a solid sheet of typed text than one with
clear, informative illustrations.  Moreover, a well-designed document
suggests that the permitting agency takes its public participation program
seriously.

Coordinate the production of these documents with technical project staff. 
Technical staff should review them to ensure that the information conveyed
is accurate and complete.  Outreach staff should review them to ensure that
the communication goals are being met.

Arrange for printing and distribute copies of the fact sheet or statements of
basis to the mailing list, place extra copies at the information repository,
and distribute additional copies at public meetings and hearings.

When to Use While fact sheets/statements of basis are required for draft permits, they
can also be helpful at other times in the permitting and corrective action
processes:

C During technical review of the permit application; 

C At the beginning of a RCRA facility investigation;

C When findings of the RCRA facility investigation are available;

C When the corrective action is completed; and

C When the Notice of Decision is released.

In addition, fact sheets can be written to explain a facility inspection or
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emergency action, a new technology, or a community-based activity.

Fact sheets and statements of basis can be particularly useful in providing
background information prior to a public meeting or public hearing.

Accompanying
Activities

Fact sheets and statements of basis are generally used in conjunction with
the mailing list , public notices , public comment periods , and public
meetings  and hearings .  However, as stated above, they can be helpful at
almost any stage in the permitting or corrective action processes.

Advantages and
Limitations

Fact sheets and statements of basis are effective in summarizing facts and
issues involved in permitting and corrective action processes.  They
communicate a consistent message to the public and the media.  Produced
throughout the permitting or corrective actions processes, they serve to
inform the public about the regulatory process as well as the technical
RCRA issues and can aid in creating a general community understanding of
the project.  They are relatively inexpensive and can be distributed easily
and directly to the mailing list.  In addition, fact sheets and statements of
basis can be tailored to meet specific information needs identified during
community assessments.

However, a poorly written fact sheet or statement of basis can be
misleading or confusing.  Documents of this type that are not written in an
objective style can be perceived as being too "persuasive" and considered
"propaganda" by mistrusting communities.  Remember that fact sheets and
statements of basis are a one-way communication tool, and therefore should
always provide the name and telephone number of a contact person to
encourage comments and questions.
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Checklist for Fact Sheets/Statements of Basis

   Determine purpose and focus of fact sheet or statement of basis

   Develop outline

   Organize contents in a logical manner

   Determine appropriate graphics

   Verify mailing list is up-to-date

   Request mailing labels

   Coordinate preparation of fact sheet or statement of basis with technical staff as appropriate

   Draft text

   Draft graphics

   Draft layout

   Place mailing coupon on reverse side of mailing label

   Coordinate internal review of fact sheet or statement of basis

   Incorporate revisions into final fact sheet or statement of basis

   Proofread final fact sheet or statement of basis

   Arrange printing of fact sheet or statement of basis

   Select paper weight, ink color, and color paper

   Print fact sheet or statement of basis

   Distribute fact sheet or statement of basis to the mailing list and place additional copies in the
repository
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Project Newsletters
and Reports

Regulatory
Requirements

None. 

Description of Activity Project newsletters and reports are means of direct communication that
keep interested people informed about corrective action and permitting
activities.  Both publications provide a level of project detail that is not
usually available from the news media.  A project newsletter uses a reader-
friendly, news-based format to provide regular updates on activities in the
permitting process and actions taking place at the facility.  Project reports
may include official technical reports or other environmental documents
and studies related to a particular facility.  Sending these reports directly to
key stakeholders can spread information more effectively than simply
placing the documents in an information repository.

Level of Effort  Newsletters can require significant amounts of staff time and resources to
write, copy, and distribute.  Direct transmission of reports will require less
staff time, but may cost more to copy and distribute.  

How to Conduct the
Activity  

To provide a project newsletter or project reports:

1. Assign a staff person to produce the newsletter.   Instruct project
staff to direct relevant information and reports to this person.

2. Decide on a format and style for the newsletter.   Evaluate the
resources you have available for the newsletter and decide what type
of newsletter you will produce.  Keep in mind that a visually-
attractive newsletter with plenty of graphics and simple language is
more likely to be read.  Avoid bureaucratic or technical jargon. The
newsletter should contain real news that is useful to people.  Since
people who are not familiar with the project may pick up the
newsletter, write it so that first-time readers can understand it.

3. Provide for review.   Permitting agencies, in particular, will want to
ensure the credibility of their newsletters by making sure that they are
objective.  In such cases, you may consider asking a citizen advisory
group , a consultant, or a non-partisan civic group (e.g., the League of
Women Voters), to review the document.  If the public has concerns
over the credibility of your organization, it may be beneficial for the
citizens advisory group or a neutral body to produce the newsletter. 
An objective newsletter should candidly report all developments at
the facility.
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4. Summarize detailed reports.   If you are distributing a technical
report, you should consider including a summary.  Another option is
to include findings in the project newsletter and allow people to send
in a clip-out request form or contact your staff for copies of the full
report.

5. Check your mailing list.   Make sure that your mailing list is up to
date and includes all interested stakeholders and media contacts (see
the section on Mailing Lists above).

6. Update your mailing list.   Project newsletters may continue for a
number of years.  You should consider updating your mailing list by
including an “address-currency” card in the newsletter on a regular
basis (e.g., once a year).  By sending in this card, people will continue
to receive the newsletter.

When to Use Project newsletters and reports can provide detailed information about a
facility that is not usually available in the media.  These methods may be
most useful when:

C there is a high level of public interest in a facility;

C when many citizens do not have access to an information repository,
or a repository has not been established;

C you would like to maintain project visibility during extended technical
studies; or

C presenting the results of detailed studies through a newsletter will
better inform the public.

Accompanying
Activities

A mailing list  is essential for distribution of reports and newsletters.  You
should consider availability sessions , open houses , or informal meetings
to explain the results of detailed reports and studies.  Always include a
contact person  in the newsletter or report.

Advantages and
Limitations

Newsletters and project reports are useful ways to disseminate important
information to stakeholders.  Making reports widely available can enhance
their credibility.

Newsletters may require significant amounts of staff time and resources. 
Direct distribution of technical reports may create confusion if they are not
accompanied by a summary.

  



Chapter 5:  Public Involvement Activities Page 5-36

Checklist for Project Newsletters and Reports

   Assign a staff person to be in charge of producing the newsletter or reports

   Direct the project staff (e.g., through a memo) to forward all relevant project information to the
newsletter director

   Decide on format, style, and frequency of distribution

   Draft the newsletter

   Review the newsletter for content, style, simple language, and visual appeal

   (If applicable) Send the newsletter to an assigned neutral party for review

   If you produce detailed project studies or reports, write a summary in simple language and attach
to the report or include the summary in the newsletter

   Distribute the newsletter to the mailing list

   Update the mailing list on a regular basis
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Response to
Comments

Regulatory
Requirements

According to § 124.17, the permitting agency must prepare a response to
comments at the time that it issues a final permit decision.  The agency will
also issue a response to comments when making final decisions on
requested Class 2 and 3 permit modifications under § 270.42 and agency-
initiated modifications under § 270.41.

Description of Activity A response to comments identifies all provisions of the draft permit or
modification that were changed and the reasons for those changes.  It also
briefly describes and responds to all significant comments on the draft
permit that were received during the public comment period.

The response to comments should be written in a clear and understandable
style so that it is easy for the community to understand the reasons for the
final decision and how public comments were considered.

Level of Effort A response to comments can be a time-intensive activity because of the
large amount of organization, coordination, and review needed.  On
average, allow several hours per comment for completion, as some
questions may take only a few minutes to answer while others may involve
in-depth technical and legal responses.  In general, preparing response to
comments documents can take from several days for low-interest facilities
to several weeks for high-interest facilities.

How to Conduct the
Activity

There is no required format for preparing response to comments
documents.  However, several EPA Regions have adopted a two part
approach:

C Part I is a summary of commenters' major issues and concerns and
expressly acknowledges and responds to those issues raised by the
local community.  "Local community" means those individuals who
have identified themselves as living in the immediate vicinity of a
facility.  These may include local homeowners, businesses, the
municipality, and facility employees.  Part I should be presented by
subject and should be written in a clear, concise, easy to understand
manner suitable for the public.

C Part II provides detailed responses to all significant and other
comments.  It includes the specific legal and technical questions and,
if necessary, will elaborate with technical detail on answers covered
in Part I.  It also should be organized by subject.

Think of Part I as a type of fact sheet for the detailed responses provided in
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Part II.  Because both parts deal with similar or overlapping issues, the
response to comments should state clearly that any points of conflict or
ambiguity between the two parts shall be resolved in favor of the detailed
technical and legal presentation in the second part.

In order to effectively address all public comments, closely coordinate the
preparation of responses with appropriate legal and technical staff.  Also, it
is important to be certain that all comments are addressed.  A system of
numbering all comments as they are received and referring to these
numbers in all internal drafts of the response document may help keep track
of them.  Computer databases are a good way to keep track of and arrange
the comments. 

In addition, the Response to Comments should include a summary that
discusses the following:

C The number of meetings, mailings, public notices, and hearings at
which the public was informed or consulted about the project;

C The extent to which citizen's views were taken into account in
decision-making; and

C The specific changes, if any, in the project design or scope that
occurred as a result of citizen input.

Response to comments documents must be sent to the facility
owner/operator and each person who submitted written comments or
requested notice of the final permit decision.

When to Use A response to comments is required for all final permit decisions and
decisions on class 2 and 3 modifications..

Accompanying
Activities

A response to comments usually accompanies the notice of decision .

Advantages and
Limitations

A response to comments provides a clear record of community concerns.  It
provides the public with evidence that their input was considered in the
decision process.  The summary also is an aid in evaluating past public
participation efforts and planning for subsequent activities.

Comments may be difficult to respond to at times, like when the public
raises new issues, questions, or technical evidence during the public
comment period.  The permitting agency may need to develop new
materials to respond to these questions.
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Checklist for Response to Comments

   After reviewing comments, determine organization of document

   Determine groups, subgroups of comments

   Where applicable, paraphrase and summarize comments

   Write a response for each comment, group or subgroup of comments

   Prepare an introductory statement including:

   A summary of the number and effectiveness of meetings, mailing, public notices, and
hearings at which the public was informed or consulted about the project

   The numbers and kinds of diverse interests which were involved in the project

   Prepare a summary statement including:

   The extent to which citizen's views were taken into account in decision-making

   The specific changes, if any, in the project design or scope that occurred as a result of
citizen input.

   Coordinate internal review of the Response to Comments with all necessary departments (public
affairs, technical, legal)

   Prepare final Response to Comments

   Distribute Response to Comments to:

   Information Repository

   Facility owner/operator

   Each individual who makes written or oral comments

   Individuals who asked to receive the Response to Comments
 

   Appropriate agency officials

   Administrative Record
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Information
Repositories

Regulatory
Requirements

EPA regulations authorize the permitting agency to require a facility to
establish an information repository during the permitting process (§ 124.33)
or during the active life of a facility (§ 270.30).    

Description of Activity An information repository is a collection of documents related to a
permitting activity or corrective action.  A repository can make information
readily available to people who are interested in learning about, or keeping
abreast of, RCRA activities in or near their community.  

Information repositories are not mandatory activities in every situation.  As
mentioned above, RCRA regulations give the permitting agency the
authority to require a facility to set up and maintain an information
repository.  The agency does not have to require a repository in every case;
it should use its discretion.  Additionally, a facility or an environmental
group may voluntarily set up a repository to make it easier for people in the
community to access information.

The size and location of the repository will depend on the type of
permitting activity.  The regulations allow the permit applicant or permittee
to select the location for the repository, as long as it is in a location that is
convenient and accessible to the public.  If the place chosen by the facility
does not have suitable access, then the permitting agency can choose a
more suitable location.  EPA encourages the facility and the agency to
involve the public when suggesting a location for the repository -- the
potential users of the facility are best qualified to tell you if it’s suitable.  
See #1 under “How to Conduct the Activity” below.  

The information that actually goes in the repository can differ from case to
case, depending on why the repository was established.  If the agency
requires a facility to establish the repository, then the agency will set out
the documents and other information that the facility must include in the
repository.  The agency will decide what information will be most useful
according to the specifics of the case at hand.  For instance, multi-lingual
fact sheets and other documents will be most appropriate in situations
where there are many non-English-speakers in an affected community. 
Similarly, if the community needs assistance in understanding a very
technical permitting situation, then the agency and the facility should
provide fact sheets and other forms of information that are more accessible
to the non-technical reader.  See #2 under “How to Conduct the Activity”
below.

The permitting agency should assess the need, on a case-by-case basis, for
an information repository at a facility.  When doing so, the agency has to
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consider a variety of factors, including:  the level of public interest; the type
of facility; the presence of an existing repository; and the proximity to the
nearest copy of the administrative record.   Since any of these other factors
may indicate that the community already has adequate access to
information, and since repositories can be resource-intensive, permitting
agencies should use this authority only in cases where the community has a
true need for additional access to information. 

For example, in determining levels of public interest the agency staff will
want to consider: What kind of turnout has there been at public meetings? 
What kind of responses during community interviews?  What level of
media attention?  How many inquiries have been coming in?  What levels
of community involvement have there been in previous facility and/or local
environmental matters?   If another repository already exists, can it be
augmented with materials to meet the information needs of the permit or
corrective action at hand?  Is it located in a convenient and accessible
place?   [Note:  If a facility has an existing repository that does not
completely satisfy the need that the agency identifies, then the agency may
specify additional steps that the facility must take to make the repository
meet the public need.]

Is the nearest copy of the administrative record  “close enough”?  The
answer to this question could depend on a few things.  Ask yourself some
other questions first.  For example:  Can people get there by public
transportation or only by a personal vehicle (i.e, by car or taxi)?  Do most
people in the community rely on public transportation, or do most people
have and use their own cars?   Apart from whether it is accessible by public
transportation or personal vehicle, how long is the trip?  Is the
administrative record available for review on weekends or after business
hours?

Level of Effort Depending on the amount of available documentation, the information
repository may take a week to establish, including compiling and indexing
documents and arranging for placement in a library or other location. 
Updating may take a day or two every quarter.  A public notice announcing
the availability of the information repository may take between a day to
write, review, and place in newspapers or send to the mailing list.

How to Conduct the
Activity

To establish an information repository:

1. Determine a suitable location.  For repositories established under §§
124.33 or 270.30, the initial choice of location is made by the facility. 
If the agency decides that the facility-proposed location is not
suitable, then the agency will suggest another location.

Whether required or established voluntarily, the repository should be
be convenient and accessible for people in the community.  Whoever
establishes the repository should consider, in particular, locations
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suggested by community residents. Typical locations include local
public libraries, town halls, or public health offices.

A facility may choose to set up the repository at its own offices. 
Before doing so, the facility owner or operator should discuss his or
her intent with community representatives and/or the agency.  It is
important to confirm that people are comfortable about coming onto
facility property and trust that you will properly maintain the
information in the repository.  

Facility owners and operators should be sensitive to the concern that
some citizens have about repositories that are on facility property. 
Some people do not feel comfortable when they need to attend a
meeting or a function on the facility grounds.  If the members of your
community may feel uncomfortable at the facility, then you should
make all efforts to establish the repository at a suitable off-site
location.  All repositories should be in a location where its users will
feel comfortable when accessing information.

In evaluating potential sites for the repository, there are several
factors to consider.  The location should have adequate access for
disabled users, should be accessible to users of public transportation
(where applicable), and should be open after normal working hours at
least one night a week or on one weekend day.  Repositories should
be well lit and secure.  

A facility should also ensure that someone in its company and
someone at the repository location are identified as the information
repository contacts -- to make sure that the information is kept up-to-
date, orderly and accessible.

Depending on the level of community concern, or the location of the
facility relative to the surrounding communities, more than one
repository may be desirable.  For example, if a county seat is several
miles from the RCRA-regulated facility, and county officials have
expressed a strong interest in the facility, two repositories may be
advisable:  one in the community closest to the facility, and the other
in the county seat. 

2. Select and deposit the materials to be included in the repository.  
For repositories established under EPA’s regulations, the permitting
agency will decide, on a case-by-case basis, what documents, reports,
data, and information are necessary to help the repository fulfill its
intended purposes, and to ensure that people in the community are
provided with adequate information.  The agency will provide a list of
the materials to the facility.  The agency has the discretion to limit the
contents of repositories established under §§ 124.33 and 270.30. 
While there is no outright ban on materials, EPA encourages
regulators to ensure that repository materials are relevant and
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appropriate.  

Facilities, permitting agencies, and public interest groups may decide
to establish repositories aside from those required by regulation. 
Whoever establishes a repository should consult the public regarding
what materials would be most useful to members of the surrounding
community.  EPA encourages parties to place substantive and
appropriate materials in the repository. 

If you are establishing an information repository, you should consider
including the following documents:

C Background information on the company or facility;
C Fact sheets on the permitting or corrective action process;
C Meeting summary from the pre-application meeting (if one was

conducted);
C Public involvement plan (if developed);
C The draft permit;
C Reports prepared as part of the corrective action investigations,

including the RCRA Facility Assessment (RFA), the RCRA
Facility Investigation (RFI), and the Corrective Measures Study
(CMS);

C Fact sheets prepared on the draft permit or corrective action
plan;

C Notice of decision;
C Response to comments; 
C Copies of relevant RCRA guidance and regulations;
C A copy of the Cooperative Agreement, if the state is the lead

agency for the project; 
C Documentation of site sampling results;
C Brochures, fact sheets, and other information about the specific

facility (including past enforcement history);
C Copies of news releases and clippings referring to the site;
C Names and phone numbers of a contact person at the facility and

at the permitting agency who would be available to answer
questions people may have on the materials in the repository;
and

C Any other relevant material (e.g., published studies on the
potential risks associated with specific chemicals that have been
found stored at the facility).

You should organize the documents in binders that are easy to use and
convenient for the on-site repository host.  For projects that involve a
large number of documents, separate file boxes should be provided as
a convenience to the repository host to ensure that the documents
remain organized.

3. Publicize the existence of the repository.   For repositories required
under RCRA regulations, the permitting agency will direct the
facility, at a minimum, to announce the repository to all members of
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facility mailing list.  If you establish a repository aside from EPA’s
regulations, you should be sure to notify local government officials,
citizen groups, and the local media of the location of the project file
and hours of availability.  Newsletters of local community
organizations and church groups are another means of notifying the
public. 

4. Keep the repository up-to-date by sending new documents to it as
they are generated.   If the permitting activity is controversial or
raises a lot of community interest, you should consider providing
several copies of key documents so that community members can
check them out for circulation.  For repositories required under
RCRA regulations, the facility is responsible for updating the
repository with new documents and maintaining the documents in the
repository.

When to Use An information repository is recommended:

C When the agency requires the facility to establish an information
repository.  In making its determination, the agency will
consider relevant factors, including: the level of public interest;
the type of facility; the presence of an existing repository; and
the proximity to the nearest copy of the administrative record;
and

C When interest in the facility is high and the public needs
convenient access to relevant facility documents.

Accompanying
Activities

The contact person(s) should be responsible for making sure that all
relevant materials have been filed in the repository.  

If you establish a repository, you may want to consider setting aside time at
the repository to periodically staff a “walk-up” information table .  An
information table would entail having a representative from your
organization, the permitting agency, or both, available to answer questions
that repository visitors may have.  You may decide to establish the
information table on a routine basis (for example, once a month) or at key
milestones in the permitting or corrective action process (for example, after
a draft permit decision or completion of the RFI).

Advantages and
Limitations

An information repository provides local officials, citizens, and the media
with easy access to accurate, detailed, and current data about the facility.  It
demonstrates that your organization is responsive to citizens' needs for
comprehensive information on the facility.

An information repository is a one-way communication tool and does not
allow for interaction between citizens and your organization (unless used in
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conjunction with a “walk-up” information table).  The information
repository may also include technical documents, which may be difficult
for citizens to understand.
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Checklist for Information Repositories

[Note:  this checklist contains all the steps for information repositories required under §§ 124.33 and
270.30.  Anyone who is establishing a repository apart from these requirements should check above in
this section to find out which steps apply].

   Determine location of Information Repository; check with agency 

   Establish contact with the director of the location determined above

   Mail a letter to the permitting agency confirming the location of the Information Repository 

   Agency will mail a list of required documents to the facility 

   Collect and compile the documents to include in the Information Repository

   Documents sequentially numbered

   Index prepared

   Documents placed in notebooks

   Deliver documents to location determined above

   Have location director sign a letter/memo acknowledging receipt of the documents

   Send a notice to the facility mailing list indicating the availability of the Information Repository;
provide additional means of notice (e.g., newspaper, broadcast media) as appropriate

   Update the Information Repository as key public documents are available and at key technical
milestones
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Exhibits

Regulatory
Requirements

None.

Description of Activity Exhibits are visual displays such as maps, charts, diagrams, photographs, or
computer displays.  These may be accompanied by a brief text explaining
the displays and the purpose of the exhibit.  Exhibits provide a creative and
informative way to explain issues such as health risks or proposed
corrective actions.  They make technical information more accessible and
understandable.

Level of Effort Exhibits may take from one day to one week to write, design and produce
depending on the complexity of the exhibit.  Computer software production
will take longer.  Allow time for review of the exhibit's design and concept. 

How to Conduct the
Activity

To develop and display an exhibit:

1. Identify the target audience.   Possible audiences include:

C General public;
C Concerned citizens;
C Environmental/Public Interest groups; 
C Media representatives; and
C Public officials.

2. Clarify the subject.   Possible subjects include:

C The RCRA program or the permit or corrective action process;
C Historical background on the facility;
C Public participation activities;
C Corrective action or waste management technologies; and
C Health and safety issues associated with the facility.

3. Determine where the exhibit will be set up.  If the general public is
the target audience, for example, assemble the exhibit in a highly
visible location, such as a public library, convention hall, or a
shopping center.  If concerned citizens are the target audience, set up
a temporary exhibit at a public meeting , availability session/open
house , or an informal meeting .  An exhibit could even be as simple
as a bulletin board at the site or staff trailer.

4. Design the exhibit and its scale according to the message to be
transmitted.   Include photos or illustrations.  Use text sparingly.
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When to Use Exhibits can be used:

C When level of interest in the facility is moderate to high;

C When information to be conveyed can be explained graphically;

C When staff time is limited and the audience is large;

C When a display can enhance other information being distributed;
and

C When displays will be useful over long periods of time and at
different facilities (e.g., generic posterboards on RCRA
process).

Accompanying
Activities

Exhibits are useful at public meetings , public hearings , and availability
sessions/open houses .  If an observation deck  is installed at a site, a
nearby exhibit could explain corrective action or compliance activities
under way. 

Advantages and
Limitations

Exhibits tend to stimulate public interest and understanding.  While a news
clipping may be glanced at and easily forgotten, exhibits have a visual
impact and leave a lasting impression.  Exhibits also can convey
information to a lot of people with a low level of effort.

Although exhibits inform the public, they are, for the most part, a one-way
communication tool.  One solution to this drawback is to attach blank
postcards ( surveys ) to the exhibit, encouraging viewers to comment or
submit inquiries by mail to the agency.  Another approach is to leave the
phone number of the contact person  who can answer questions during
working hours.  However, these requests must be answered or citizens may
perceive the agency as unresponsive to their concerns.  Finally, computer
touch screens can provide some feedback by answering common questions
about an exhibit.
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Checklist for Exhibits

   Determine purpose, use of exhibit

   Identify the audience

   Clarify the message

   Determine where and how the exhibit will be displayed

   Free-standing
   Table-top display
   Will the exhibit need to be easily transported?

   Coordinate design and construction with public involvement coordinator (and
contractors, if available)

   Write copy

   Determine graphics

   Design the exhibit

   Coordinate review of the design, text, and graphics

   Complete the exhibit based on review comments
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Briefings

Regulatory
Requirements

None.

Description of Activity Briefings are useful for sharing information with key stakeholders, whether
they are involved regulators, elected officials, or members of involved
public interest or environmental groups.  You can use briefings to inform
other stakeholders about the status of a permit application or corrective
action; to provide them with materials such as technical studies; results of
the technical field and community assessments; and engineering designs. 
These sessions are conducted in person, and the briefings usually precede
release of information to the media or occur before a public meeting.  
Briefing key stakeholders is particularly important if an upcoming action
might result in political controversy.

Level of Effort Briefings will usually take a day to plan and conduct.

How to Conduct the
Activity

To schedule and hold briefings:

1. Inform your audience far in advance of the date of the briefing.  It is
usually best to hold the initial briefing in a small public room, such as
a hotel meeting room, conference room, or at the stakeholders’
offices.  Where relationships might be antagonistic, it may be best to
hold the briefing in a neutral location.

2. Present a short, official statement explaining the information in the
context of the RCRA process and announcing future steps in the
process.

3. Answer questions about the statement.   Anticipate questions and be
prepared to answer them simply and directly.

If the briefing has been requested, find out in advance the information
that the stakeholders seek and prepare to answer these and related
questions.

When to Use Briefings are appropriate:

C When key stakeholders have expressed a moderate to high level of
concern about the facility or the process;

C Before the release of new information to the media and the public; 
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C When unexpected events or delays occur; and

C At any point during the permit or corrective action processes.  If local
officials have expressed concern during the preliminary assessment of
the facility, a briefing may be appropriate to explain the RCRA
permitting or corrective action program and the technical actions that
are scheduled for the facility.

Accompanying
Activities

Briefings usually precede news conferences , news releases , informal
meetings , or public meetings .

Advantages and
Limitations

Briefings allow key stakeholders to question you directly about any action
prior to public release of information regarding that action.  By providing a
“heads up,” you can prepare other key stakeholders to answer questions
from their constituents when the information becomes public.  Briefings
also allow for the exchange of information and concerns.

Because briefings are normally offered to a small select group, they are not
considered to be general information dissemination to the public.  Care
must be taken to provide the public with ample opportunity to receive
information.  At briefing sessions, include the appropriate officials, taking
care not to exclude people key to the public participation process.  Avoid
the perception that you are trying to bury facts or favor special interest
groups. 

Although briefings can be an effective tool for updating key stakeholders
(e.g., state and local officials, community leaders, involved regulators) they
always should be complemented by activities to inform the general public,
such as informal meetings  with small groups, public meetings , or news
conferences .
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Checklist for Briefings

   Determine date, time, and location of briefing.

Date: 

Time: 

Location: 

   Notify key state and local officials, citizens, and other interested parties of the briefing

   Prepare presentation

   Prepare any handout materials

   Conduct briefing

   Follow-up on any questions you are unable to answer during the briefing
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Presentations

Regulatory
Requirements

None.

Description of Activity Presentations are speeches, panel discussions, video tapes or slide shows
held for local clubs, civic or church organizations, school classes, or
concerned groups of citizens to provide a description of current RCRA
activities.  They help improve public understanding of the issues associated
with a permitting or corrective action.

Level of Effort One to two days may be needed to set up and schedule the presentation,
prepare for it, give the presentation, and follow up on any issues raised. 
Add more time if you need to prepare visual equipment.

How to Conduct the
Activity

Develop procedures that can be changed easily to suit different audiences. 
To conduct presentations:

1. Contact groups that may be interested in learning about your
work.   Announce the program through the media and in your
publications.  Adjust the tone and technical complexity of any
presentation to suit the audience's needs.

2. Select a standard format such as the following:

C Introduce yourself, your organization, the RCRA permitting or
corrective action process, and the facility;

C Describe the issues that affect your audience;

C Discuss what is being currently done; and

C Discuss how citizens can play a part in making decisions about
the facility.

3. Set a time limit of 20 minutes.   Consider having several staff
members deliver short segments of the presentation.  Allow time for a
question-and-answer session .

4. Schedule presentations at convenient times, possibly evenings or
weekends, or during regularly-scheduled meetings of other groups. 
Consult with members of your target audience to find out what time is
best for them.

5. Select supporting materials (slides, graphics, exhibits, etc.) that will
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hold the audience's attention but not distract from the speaker's
message.  Conduct a trial run in front of colleagues and rehearse the
presentation as much as possible.

6. If substantive issues or technical details cannot be handled in the
time allowed for the presentation, name a contact for further
information.

When to Use Presentations may be held:

C When there is moderate to high interest in a facility;

C When it is practical to integrate short RCRA presentations into
meetings on other subjects; and

C When a major milestone in the RCRA process is reached.

Accompanying
Activities

Fact sheets  or handouts should be distributed so that participants have
something to refer to after the presentation.  Incorporating exhibits  into
your presentation will hold the audience's attention and aid in their
understanding of the material.  Question and answer sessions  will help
clear up any misunderstanding about the presentation and allow you to
address complex issues in more detail

Advantages and
Limitations

Because the presentation is delivered in person, the audience has a chance
to ask questions, and the presenter can gauge citizens' concerns.  Also,
many people can be reached at one time, reducing individual inquiries. 
Making project staff available for community speeches and presentations
will signal your organization’s interest in the community.

Presentations require substantial effort to be effective.  A poorly planned
presentation can distort residents' views of the situation.

Because the presentation is rehearsed, accommodating different or
unanticipated concerns of the audience can be difficult.  Handle these
concerns during a question-and-answer session  after the presentation.



Chapter 5:  Public Involvement Activities Page 5-55

Checklist for Presentations

   Contact groups that may be interested in a presentation

   Determine message(s) to be presented based on stated community interests/concerns

   Prepare presentation(s) based on responses from groups contacted

   Prepare handout materials

   Prepare exhibits or other visual materials

   Determine what staff are available for presentations

   Schedule presentations

   Conduct rehearsals

   Conduct presentations

   Conduct follow-up question-and-answer session after presentations

   Respond to questions you were unable to answer

   Contact group regarding other presentation topics in which they may be interested
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Facility Tours

Regulatory
Requirements

None, though the tour will have to comply with facility safety plans.

Description of Activity Facility tours are scheduled trips to the facility for media representatives,
local officials, and citizens during which technical and public outreach staff
answer questions.  Facility tours increase understanding of the issues and
operations at a facility and the RCRA-regulated process underway.

Level of Effort Facility tours generally take a day to plan and conduct.

How to Conduct the
Activity

To conduct facility tours:

1. Plan the tour ahead of time.

The facility owner/operator may decide to conduct a tour, or the
agency may set up a tour of the facility.  If agency staff plan to lead
the tour, they should coordinate with the facility owner/operator. 
Citizens groups should arrange tours with the facility owner/operator. 
If there is a Citizens Advisory Panel, the members could lead or
participate in tours.

Before the tour, you should:

C Determine tour routes;

C Check on availability of facility personnel, if needed; and

C Ensure that the tour complies with the safety plan for the site.

If it is not possible to arrange tours at the facility (e.g., the facility is
under construction or not yet built), perhaps it would be possible to
arrange a tour at one like it.  Interested community members may
benefit from touring a facility that has similar operations or where
similar technologies have been applied.  Touring a RCRA-regulated
facility can give residents a clearer perception of what to expect at
their own site.

2. Develop a list of individuals that might be interested in
participating in a tour, including:

C Individual citizens or nearby residents who have expressed
concern about the site;
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C Representatives of public interest or environmental groups that
have expressed interest in the site;

C Interested local officials and regulators;

C Representatives of local citizen or service groups; and

C Representatives of local newspapers, TV, and radio stations.

3. Determine the maximum number that can be taken through the
facility safely.   Keep the group small so that all who wish to ask
questions may do so.  Schedule additional tours as needed.

4. Think of ways to involve tour participants.   A "hands-on"
demonstration of how to read monitoring devices is one example.

5. Anticipate questions.   Have someone available to answer technical
questions in non-technical terms.

When to Use Tours may be conducted:

C When there is moderate to high interest in the facility, especially
among elected officials;

C When it is useful to show activities at the facility to increase
public understanding or decrease public concern;

C When it is practical and safe to have people on facility grounds;
and

C During the remedial phase of corrective action.

Accompanying
Activities

Fact sheets , exhibits , and presentations  complement facility tours.  An
observation deck  near the facility would allow them to watch the progress
of activities on their own.  An on-scene information office  would allow
for an agency official to be around and for less formal tours of the facility. 
An alternative to a facility tour would be a videotape presentation
showing activity and operations at the facility.  This would be effective in
cases where tours cannot be conducted.

Advantages and
Limitations

Facility tours familiarize the media, local officials, and citizens with the
operations and the individuals involved in the permitting or corrective
action.  Unreasonable fears about the risks of the facility may be dispelled,
as might suspicion of corrective action crews working at the facility.  The
result is often better understanding between stakeholders.

Facility tours require considerable staff time to arrange, prepare, and
coordinate.  Staff may have difficulty gaining site access for non-agency
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people.  Insurance regulations for the facility and liability, safety and injury
considerations may make tours impossible.

Checklist for Facility Tours

   Determine need for facility tours

   Coordinate tours with the facility

   Tour routes

   Facility personnel

   Tour dates

   Compliance with health and safety

   Determine maximum number of people that can be taken on the tour

   Notify interested citizens on availability of facility tours

   Call interested citizens

   Distribute mailing to facility mailing list

   Have citizens respond and reserve space on the tour

   Determine plant staff or agency staff to conduct tour

   Prepare responses to anticipated questions

   Conduct tours

   Follow-up on any requested information from interested citizens
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Observation Decks

Regulatory
Requirements

None.

Description of Activity An observation deck is an elevated deck on the facility property, near the
area where corrective or RCRA-regulated activities are in progress.  The
deck allows interested citizens to observe facility activities or corrective
actions directly in order to remove some of the unfamiliarity, and hence
fear, that may encompass RCRA-regulated activities.

Level of Effort Maintaining an observation deck may be a time-intensive activity
depending on the deck's hours of operation.  Up to 40 hours a week may be
necessary to staff the deck.  Short Cut:   Consider hiring a contractor to staff
the deck, or limit the hours when it is open to the public.

How to Conduct the
Activity

To use an observation deck, the agency and the facility should work
together to:

1. Decide whether or not an observation deck is needed or desirable.  
Gauge community interest in the facility and whether or not there is a
location for a deck that would facilitate observation.

2. Coordinate deck construction.   Determine the best location for the
observation deck keeping in mind safety and public access issues. 

3. Coordinate staffing of the observation deck.   Determine the hours
of operation for the observation deck.  Identify staff to supervise the
observation deck and prepare staff to answer questions from the
public.

4. Announce the availability of the observation deck.   Notify the
community that the deck is available through public notices, fact
sheets, and a mailing to the facility mailing list.

When to Use An observation deck may be used:

C When community interest or concern is high;

C When the community's understanding of facility operations will
be enhanced by direct observation;

C When there will be sufficient activity at the site to promote the
community's interest;
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C When staff are available to supervise public use of the deck and
answer questions;

C When it is physically possible to set up an observation deck in a
place where there is no danger to the public;

C When a corrective action is being implemented; and

C When a new technology is being tested or implemented.

Accompanying
Activities

An observation deck could complement periodic facility tours  or an on-
scene information office .  Citizens can initially be informed about
operations or corrective actions during the tours, then can monitor the
progress of these activities at their convenience from the observation deck. 
Fact sheets  or an informative exhibit  placed near the deck also could
further aid in explaining facility activities.

Advantages and
Limitations

An observation deck allows citizens and media representatives to observe
site activities without hindering the activities.

Constructing and occupying an observation deck is expensive and needs to
be supplemented with an informational/interpretive program, so that
citizens understand what they see.  Further, health and safety issues must
thoroughly be considered so that any visitor to the observation deck is not
endangered by activities at the facility.
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Checklist for Observation Decks

   Determine need for an observation deck

   Coordinate with facility

   Identify staff available to supervise the observation deck and answer questions from interested
citizens

   Coordinate deck construction

   Set hours of operation for the observation deck

   Notify interested citizens of availability of observation deck

   Public notice

   Fact sheet

   Mailing to facility mailing list

   Maintain observation deck
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News Releases and
Press Kits

Regulatory
Requirements

None.

Description of Activity News releases are statements that you or your organization send to the
news media.  You can use them to publicize progress or key milestones in
the RCRA process.  News releases can effectively and quickly disseminate
information to large numbers of people.  They also may be used to
announce public meetings, report the results of public meetings or studies,
and describe how citizen concerns were considered in the permit decision
or corrective action.  

Press kits consist of a packet of relevant information that your organization
distributes to reporters.  The press kit should summarize key information
about the permitting process or corrective action activities.  Typically a
press kit is a folder with pockets for short summaries of the permitting
process, technical studies, newsletters, press releases, and other background
materials.

If your organization has public affairs personnel, you should coordinate
with them to take on media contact responsibilities.

Level of Effort News releases generally take eight hours to write, review, and distribute to
the media.  

How to Conduct the
Activity

To prepare news releases and press kits:

1. Consult with external affairs personnel who regularly work with
the local media.   External affairs personnel will assure that you
adhere to organization policy on media relations.  They will assist in
drafting the news release and can provide other helpful suggestions
about the release and the materials for the press kit.

2. Identify the relevant regional and local newspapers and broadcast
media, and learn their deadlines.  Get to know the editor and
environmental reporter who might cover the issue.  Determine what
sorts of information will be useful to them.

3. Contact related organizations to ensure coordination.  For
instance, permitting agencies should contact other regulatory agencies
on the federal, state, and local levels to ensure that all facts and
procedures are coordinated and correct before releasing any statement
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or other materials.  If your organization is local, you should
coordinate with national or state-wide chapters.  You may want to
consider discussing the news release with other interested
stakeholders (e.g., through a briefing ).  However, draft news releases
should not be shared -- they are internal documents.

4. Select the information to be communicated.   For the press release,
place the most important and newsworthy elements up front and
present additional information in descending order of importance.  
Use supporting paragraphs to elaborate on other pertinent
information.  Mention opportunities for public participation (i.e.,
public meetings, etc.) and contact persons and cite factors that might
contribute to earlier implementation or delays in the corrective action
or permit processing.  Note the location of the information repository
(if applicable) or other sources for relevant documents.  If you are
presenting study findings or other technical information, present it in
layman’s terms along with any important qualifying information (e.g.,
reliability of numbers or risk factors).

The press kit should contain materials that elaborate on the
information in the press release.  Basic summaries of the RCRA
program, the permitting process, and public participation activities are
helpful materials.  Background reports or studies may also be useful. 
Enclose the name and phone number of a contact person and invite
the reporter to call him or her with any questions.

5. The news release should be brief.   Limit it to essential facts and
issues.

6. Use simple language.   Avoid the use of professional jargon, overly
technical words, and acronyms.

7. Identify who is issuing the news release.   The top of the sheet
should include:

C Name and address of your organization;

C Release time ("For Immediate Release" or "Please Observe
Embargo Until") and date;

C Name and phone number of the contact person for further
information; and

C Headline summarizing the activity of interest.

8. In some cases, send copies of the release and the press kit to other
stakeholders at the same time you give them to the news media. 
Coordinate with the public affairs office to determine appropriateness.
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When to Use The press kit and the news release can be complementary activities, though
you may choose to use either one separately.  Some of the occasions when
you may want to issue a news release or a press kit include:

C When significant findings are made at the site, during the
process, or after a study;

C When program milestones are reached or when schedules are
delayed;

C In response to growing public or media interest or after your
organization takes a new policy stance;

C When you are trying to increase public interest in a facility;

C Before a public meeting to announce subject, time, place; and

C A news release should not be issued at times when it may be
difficult to get in touch with responsible officials (e.g., Friday
afternoons, or the day before a holiday).

Accompanying
Activities

The press kit is useful as a complement to a news release.  News releases
and press kits can accompany any formal public hearings  or public
meetings .  They commonly accompany news conferences .  They should
provide the name of the contact person  whom interested reporters can
contact if they want more information.

Advantages and
Limitations

A news release to the local media can reach a large audience quickly and
inexpensively.  Press kits allow reporters to put the issue in context.  If a
reporter is trying to meet a deadline and cannot contact you, he or she can
turn to the press kit as an authoritative source of information.  If the name,
address, and phone number of a contact person are included, reporters and
possibly interested community members can raise questions about the
information in the release.  

Because news releases must be brief, they often exclude details in which
the public may be interested.  A news release should therefore be used in
conjunction with other methods of communication that permit more
attention to detail.  A news release is not an appropriate vehicle for
transmitting sensitive information.  In some cases, a news release can call
unwarranted attention to a situation; a mailing to selected individuals
should be considered instead.  Frequent use of news releases to announce
smaller actions may reduce the impact of news releases concerning larger
activities.

One potential drawback of a press kit is that reporters may ignore it or use
the information incorrectly when writing a story.
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News releases and press kits cannot be used in lieu of a public notice. 
Certain activities, such as the preparation of a draft permit, are subject to
public notice requirements.  See the section on “Public Notices” earlier in
this Chapter for more details.
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Checklist for News Releases and Press Kits

   Coordinate with public affairs staff 

   Determine purpose of news release and/or press kit

   Coordinate writing and distribution of release or press kit with the public affairs staff

   Verify that media mailing list is up-to-date

   Request mailing labels

   Write draft news release

   Type and double space news release

   Indicate the source of the news release (i.e., in the upper-left-hand corner, put the name
and phone number of the person writing the release, along with the agency or department
name and address)

   Provide release instructions (i.e., "For Immediate Release")

   Date the news release

   Write concisely; avoid technical terms and jargon

   Number pages; if more than one page is needed, put " -- more --" at the center bottom of
the page that is to be continued; succeeding pages should be numbered and "slugged" with
an identifying headline or reference (i.e., "EPA -- 2"); when you come to the end of the
news release, indicate the end with one of the following:     -- 30 --, ####, or -- END --.

   Prepare materials for the press kit

   Collect short descriptions of the RCRA program, permitting, and public participation
processes

   Include other pertinent information, such as reports, studies, and fact sheets

   Coordinate internal review

   Prepare final matierals based on review comments

   Distribute news release and press kit to local media
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News Conferences

Regulatory
Requirements

None.

Description of Activity News conferences are information sessions or briefings held for
representatives of the news media and may be open to the general public. 
News conferences provide all interested local media and members of the
public with accurate information concerning important developments
during a RCRA-regulated process.  If your organization has public outreach
personnel, you will probably want to coordinate news conferences with
them.

Level of Effort Allow one to two days to prepare for, rehearse, and conduct a news
conference.

How to Conduct the
Activity

To conduct news conferences:

1. Coordinate all media activity through your outreach staff.   Public
outreach personnel will assure that you adhere to organization policy
on news conferences.  They will help arrange location and equipment,
etc.

2. Evaluate the need for a news conference.   Use this technique
carefully because statements made during a news conference may be
misinterpreted by the media.  For reporting the results of site
inspections, sampling, or other preliminary information other public
involvement techniques (e.g., fact sheets , news releases , or public
meetings ) may be more appropriate.  A news conference announcing
preliminary results of technical studies may add unnecessarily to
public concerns about the facility.

3. Notify members of the local and regional media of the time,
location, and topic of the news conference.   Local officials also
may be invited to attend, either as observers or participants,
depending upon their interest.  Including local officials at a news
conference will underscore your organization’s commitment to a
community's interests and concerns.  

4. Anticipate reporters' questions and have your answers ready.

5. Present a short, official statement, both written and spoken,
about developments and findings.   Explain your organization’s
decisions by reviewing the situation and identifying the next steps. 
Use visual aids, if appropriate.  Live conferences leave no room for
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mistakes, so preparation and rehearsal is very important.

Open the conference to questions, to be answered by your staff, local
officials, and any other experts present.  Have technical staff on hand
to answer any technical questions.  Decide ahead of time who will
answer certain types of questions.

When to Use News conferences can be used:

C When time-sensitive information needs to reach the public, and
a news release may not be able to address key issues for the
community; 

C When staff are well-prepared to answer questions; and 

C During any phase of the permit application or corrective action.

Accompanying
Activities

News conferences can be held before or after formal public hearings  or
public meetings .  They are usually accompanied by news releases . 
Exhibits , telephone contacts , briefings , and mailing lists  would
contribute to the planning and effectiveness of a news conference.

Advantages and
Limitations

News conferences provide a large public forum for announcing plans,
findings, policies, and other developments.  They also are an efficient way
to reach a large audience.  A written news release can help ensure that the
facts are presented accurately to the media.  During the question and
answer period, your spokesperson(s) can demonstrate knowledge of the
facility and may be able to improve media relations by providing thorough,
informative answers to all questions.

A news conference can focus considerable attention on the situation,
potentially causing unnecessary local concern.  Residents may not welcome
the increased attention that such media coverage is apt to bring.  News
releases or lower-profile means of disseminating information should be
considered as alternatives.

A risk inherent in news conferences is that the media can take comments
out of context and create false impressions.  This risk is heightened when
staff are unprepared or when the conference is not properly structured or
unanticipated questions are asked.
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Checklist for News Conferences

   Coordinate news conference with public affairs staff

   Determine purpose of news conference

   Identify staff to make presentations/answer questions at news conference

   Prepare visual materials (i.e., exhibits) and handout materials (i.e., fact sheets)

   Prepare responses to "anticipated" questions from the media

   Coordinate a rehearsal of all presenters

   Determine date, time, location, and equipment needs of news conference

   Is the location large enough to accommodate the media?

   Notify local media of news conference in advance of news conference

   Call the local media the day before the news conference as a reminder

   Conduct the news conference

   Set up room with a speakers table, chairs for the audience

   Have handout materials available when media arrive
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Community
Interviews

Regulatory
Requirements

None.

Description of Activity Community interviews are informal, face-to-face or telephone interviews
held with local residents, elected officials, community groups, and other
individuals to acquire information on citizen concerns and attitudes about a
facility.  The interviews may be conducted by facility staff, the permitting
agency, or public interest groups as part of the community assessment. 
Chapter 2 provides more information on community assessments in the
section titled “Assessing the Situation.”

Community interviews can play an important role in the community
assessment, which usually takes place at the beginning of the permitting
process, or before major modifications and significant corrective actions. 
Community interviews will not be necessary in every community.   For
instance, in routine or non-controversial situations, there may be no need
for community interviews.  However, if a facility is controversial or has the
potential to receive high levels of public interest, then EPA recommends a
broad range of community interviews.  Permitting situations that fall
between the preceding cases may require some interviews, beginning with a
survey of community representatives and group leaders (see “Assessing the
Situation” in Chapter 2).

Community interviews allow agencies, facility owners, and public interest
groups to tailor regulatory requirements and additional activities to fit the
needs of particular communities.  Information obtained through these
interviews is typically used to assess the community's concerns and
information needs and to prepare a public participation plan , which
outlines a community-specific strategy for responding to the concerns
identified in the interview process.

Level of Effort Community interviews are a time-intensive activity because of the large
amount of organization required and time needed for interviews.  While
level of effort will vary, interviewers should schedule at least one hour per
interview for research and preparation, the interview itself, and follow-up
activities.  If time and/or resources are limited, interviewers may want to
conduct interviews by phone and focus on community leaders.

How to Conduct the
Activity

Permitting agencies, facility owners, and public interest groups who plan to
conduct community interviews should follow the steps below, adjusting
them as necessary to suit the situation at hand:
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1. Identify potential people to interview.   If a mailing list is not
available, begin by reviewing available files and other documents
(e.g., newspaper articles) to identify local residents, key state and
local officials, and citizen organizations that have been involved with
or expressed concern about the facility.  Agency staff or other groups
in the community (e.g., existing facility owners and operators, public
interest organizations, civic groups, local government agencies) may
also be able to suggest individuals or groups to interview.  Develop a
list of individuals and groups that provides the greatest variety of
perspectives.  Make sure to include individuals who tend to be less
vocal to balance the views of those who are more outspoken.  Your
contact list may include: 

C state agency staff, such as officials from health, environmental,
or natural resources departments;

C local agency staff and elected officials, such as county health
department officials, county commissioners, mayor or township
administrator, and officials on environmental commissions,
advisory committees, and planning boards;

C representatives of citizens’ groups organized to address issues at
the facility or in the area;

C non-affiliated area residents and individuals;

C local business representatives (e.g., from the Chamber of
Commerce or Council of Governments);

C local civic groups, neighborhood associations, educational and
religious organizations;

C local chapters of public interest groups (e.g., environmental
organizations); and

C nearby landowners and businesses.    

2. Determine how many interviews to conduct.   Conduct interviews
with the goal of obtaining a broad range of perspectives and gathering
sufficient information to develop an effective public participation
plan.  However, the actual number of interviews is likely to depend on
available time and resources as well as the community's level of
interest and concern about the facility.  It is generally desirable to
conduct more extensive interviews in communities where the level of
concern is high.  Alternatively, where the level of interest is low or
there has already been significant interaction with community, fewer
interviews may be appropriate.  

3. Prepare for the interviews.   Before conducting the interviews, learn
as much as possible about the community and community concerns
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regarding the facility.  Review any available news clippings,
documents, letters, and other sources of information relevant to the
facility.  Determine whether the community has any particular
language, geographic, or economic characteristics that should be
addressed.  Prepare a list of questions that can serve as a general
guide when speaking with residents and local officials.  Questions
should be asked in a way that stimulates discussion on a variety of
topics, including:  

C General knowledge of the facility.  Find out what sort of
information the community has received about the facility and if
what level of involvement the community has had with the
facility.

C Specific concerns about the technical and regulatory aspects of
activities at the facility.  Determine what the community's
concerns are and what types of information would be most
appropriate to address these concerns.

C Recommended methods of communicating with the community
and receiving community input.  Determine which
communications tools are likely to be most effective -- e.g.,
mailings, meetings, broadcast media -- and what public
participation events could best serve the community.  Learn
about special information needs that the community may have
(e.g., the level of literacy, the percentage of non-English
speakers).

C The best public meeting facilities,  most relied-upon media
outlets, and the best times to schedule activities.

C Other groups or individuals to contact for more information.

4. Arrange the interviews.   Telephone prospective interviewees and
arrange a convenient time and place to meet.  Ideally, the meeting
place should promote candid discussions.  While government and
media representatives are likely to prefer meeting in their offices
during business hours, local residents and community groups may be
available only in non-business hours.  Meetings at their homes may be
most convenient.

During the interviews:

1. Provide background information.   Briefly describe the permitting
activity or corrective action at hand.

2. Assure interviewees that their specific comments will remain
confidential.   At the beginning of each interview, explain the purpose
of the interviews -- to gather information to assess community
concerns and develop an appropriate public participation strategy. 
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Explain that while the public participation plan will be part of the
administrative record, the plan will not attribute specific statements or
information to any individual.  Ask interviewees if they would like
their names, addresses, and phone numbers on the mailing list.

3. If community members do not feel comfortable with interviewers
from your organization, consider using a third-party.   Some
citizens may not be entirely forthcoming with their concerns or issues
if they are uncomfortable with the interview.  If sufficient resources
are available, inciter hiring a contractor to perform interviews.  Some
civic or community organizations may be willing to help in the
interview process.  If these options are not available, then consider
distributing anonymous surveys  or convening focus groups , where a
number of  citizens can give their input together.

4. Identify other potential contacts .  During the discussions, ask for
names and telephone numbers of other persons who are interested in
activities at the facility.

5. Gather information on past citizen participation activities . 
Determine the interviewee's perceptions of past outreach activities by
your organization.

6. Identify citizens' concerns about the facility .  When identifying
concerns, consider the following factors:

C Threat to health -- Do community residents believe their health
is or has been affected by activities at the facility?

C Economic concerns -- How does the facility affect the local
economy and the economic well-being of community residents?

C Agency/Facility/Interest Group credibility -- Does the public
have confidence in the capabilities of the agency?  What are the
public’s opinions of the facility owner/operator and involved
environmental/public interest organizations

C Involvement -- What groups or organizations in the community
have shown an interest in the facility?  Is there a leader who has
gained substantial local following?  How have interested groups
worked with the agency or facility in the past?  Have
community concerns been considered in the past?

C Media -- Have events at the facility received substantial
coverage by local, state, or national media?  Do local residents
believe that media coverage accurately reflects the nature and
intensity of their concerns?

C Number affected -- How many households or businesses
perceive themselves as affected by the facility (adversely or
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positively)?

7. Assess how citizens would like to be involved in the RCRA
permitting or corrective action process .  Briefly explain the RCRA
public participation process and ask the interviewees how they would
like to be involved and informed of progress made and future
developments at the facility.  Ask what is the best way to stay in
contact with the interviewee.  Ask the interviewee to recommend
convenient locations for setting up the information repository or
holding public meetings.  Keep a list of those who wish to be kept
informed.

When to Use Community interviews should be conducted:

C As part of a community assessment by facility owners who are
applying for a permit, seeking a major permit modification, or
beginning significant corrective action.

C By the permitting agency to find out about community concerns at the
outset of a major permitting or corrective action process.

C Before revising a public participation strategy, because months, or
perhaps years, may have elapsed since the first round of interviews,
and community concerns may have changed.

As the level of community concern increases, so does the need to conduct
more extensive assessments.  If there has been a lot of interaction with the
community and interested parties, information on citizen concerns may be
current and active.  In such situations, it may be acceptable to conduct only
a few informal discussions in person or by telephone with selected,
informed individuals who clearly represent the community to verify,
update, or round out the information already available.

Accompanying
Activities

As stated above, community interviews are conducted to gather information
to develop an appropriate public participation plan  for the facility.  A
mailing list  may or may not be in place at the time interviews are
conducted.  If there is one, it can be used to identify individuals to
interview.  If one has not yet been established, the interviews themselves
can provide the basis for the list.

Advantages and
Limitations

Community interviews can be a valuable source of opinions, expectations,
and concerns regarding RCRA facilities and often provide insights and
views that are not presented in the media.  In addition, these interviews
may lead to additional information sources.  The one-on-one dialogue that
takes place during community interviews provides the basis for building a
good working relationship, based on mutual trust, between the community
and other stakeholders.  Therefore, although its primary purpose is to gather
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information, the community interview also serves as an important public
outreach technique.

The major disadvantages of community interviews are that they may be
time-consuming and resource-intensive for your staff; they could cause
unnecessary fear of the situation among the public; and, they are not very
useful if you do not talk with the right people -- the people who have not
identified themselves as well as the more vocal ones who have.
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Checklist for Community Interviews

   Determine number of interviews to be conducted:  

   Determine dates for interviews:  

   Identify team to conduct interviews:

   Identify individuals to interview

   Review facility background files for names of people who have expressed interest

   Identify community leaders to contact

   Identify city/state/county officials to contact

   Prepare interview questions

   Review background information available about the facility and community

   Set up interviews

   Confirm interviews by mail or phone

   Conduct interviews

   Ask for additional people to contact

   Gather information using prepared interview questions

   Follow-Up

   Follow-up interview with a thank you letter

   Notify the interviewee when the public participation strategy is available in the repository
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Focus Groups

Regulatory
Requirements

None.

Description of Activity Some organizations use focus groups as a way of gathering information on
community opinion.  The advertizing industry developed focus groups as an
alternative to expensive market research (which relies heavily on polling). 
Focus groups are small discussion groups selected either to be random or to
approximate the demographics of the community.  The group is usually led
by a trained moderator who draws out people’s reactions to an issue.

Facility owners may want to consider focus groups as a complement to
interviews during the community assessment or at important activities
during the life of a facility.  The permitting agency may want to consider
focus groups to gauge public opinion before controversial permitting
activities or corrective actions.   

Level of Effort Focus groups can be resource-intensive, depending on the number of groups
you convene.  This method will be more expensive if you need to provide
for a moderator, meeting space, or transportation.

How to Conduct the
Activity 

To prepare for focus groups:

1. Determine whether or not a focus group can help the process.  
Community interviews serve much the same purpose as focus groups. 
Will gathering members of the community together provide more
comfort?  Will it be a more effective means of gauging public
opinion?

2. Select your focus groups.   Contact other stakeholders and
community leaders to get input on who to include in your focus
groups.  

3. Use community interview techniques to get input from the focus
group.   You can follow the guidance in “Community Interviews”
above in this Chapter to learn about the types of questions to ask your
focus groups.

4. Use the information in forming a public participation plan.

When to Use  Facility owners may want to use focus groups as a complement to
community interviews; permitting agencies may want to consider focus
groups in situations where there is a high degree of public interest in a
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permitting activity.  Focus groups provide a quick means of feedback from
a representative group and can be a good supplementary activity, especially
if such group discussions will make some members of the public feel more
comfortable.  

Accompanying
Activities

Use focus groups as a complement to community interviews .  You may
want to hold a presentation  or provide the groups with information such as
fact sheets .

Advantages and
Limitations

Focus groups allow you to get an in-depth reaction to permitting issues. 
They can help to outline a public participation plan and give an indication
of how the public will react to certain issues.  

The reactions of a focus group cannot, in all cases, be counted on to
represent the greater community.  Some people may perceive focus groups
as an effort to manipulate the public.
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Checklist for Focus Groups

   Determine number of focus groups to be conducted:  

   Determine dates for focus groups:  

   Identify moderator to conduct focus groups:

   Identify individuals for focus groups

   Review facility background files for names of people who have expressed interest

   Identify community leaders to contact

   Identify city/state/county officials to contact

   Prepare discussion questions

   Review background information available about the facility and community

   Set up focus groups

   Confirm participation by mail or phone

   Conduct focus groups

   Ask for additional people to contact

   Gather information using prepared interview questions

   Follow-Up

   Follow-up interview with a thank you letter

   Notify the interviewee when the public participation plan is available
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Door-to-Door
Canvassing

Regulatory
Requirements

None.

Description of Activity Door-to-door canvassing is a way to collect and distribute information by
calling on community members individually and directly.  Public interest
groups have long used such techniques, and they may also be useful for
facility owners as a way to gauge public interest during the community
assessment stage.  The permitting agency may consider using this technique
to interact with the community in situations where public interest is very
high, such as emergency cleanups, or in other situations where direct
contact with citizens is essential.  See the section on “When to Use” below
for more details.

During these interactions, canvassers can field questions about the
permitting activity, discuss concerns, and provide fact sheets or other
materials.  Some citizens may want to find out more about the activity by
signing up for mailing lists or by attending an upcoming event.

Level of Effort Door-to-door canvassing is a very time-intensive activity because of the
number of staff needed to conduct the canvassing and the amount of time
you will need to plan for the canvassing.  Canvassers should travel in pairs
in areas where there may be a lot of contention or in high crime areas. 
Planning for the door-to-door canvassing will require at least a day.  This
includes identifying the area to be canvassed, determining the amount of
staff needed, and notifying area residents.  The amount of time spent
canvassing will depend on the size of the area to be canvassed.

How to Conduct the
Activity

A door-to-door canvass involves training staff to gather information,
answer questions, and to communicate with a possibly irate or suspicious
public.

Procedures to follow in preparing a door-to-door canvass include:

1. Identify the area where canvassing is necessary or desirable.  
Determine the area where special information must be given or
collected.  This area may range from just a few streets to several
neighborhoods.  Determine if there is a need for a translator or
materials in languages other than English.  Also determine when it is
likely that people will be at home; the canvassing may have to be
conducted in the evening.
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2. If time permits, notify residents (e.g., by distributing a flyer) that
canvassers will be calling door-to-door in the area.  Tell residents
what time the canvassers will be in the neighborhood and explain the
purpose of the canvassing program.  Advance notice will reduce the
suspicions of residents and encourage their cooperation.  Also, notify
local officials so they are aware of the door-to-door canvassing.

3. Provide canvassers with the information they will need to respond
to questions.  Residents will want to know what is happening at the
facility and may have questions about possible health effects
associated with various activities.  If appropriate, you should
distinguish between the types of questions that a canvasser may
answer (i.e., questions concerning the schedule of activity) and the
types of questions that should be referred to technical staff (e.g.,
highly technical questions concerning hazardous waste or agency
policies).  Provide canvassers with fact sheets or other written
materials for distribution.

4. Canvass the designated area.   Note the name, address, and
telephone number of residents requesting more information.  Note
also the names of those who were especially helpful in giving
information.  Be prepared to tell residents when they will next be
contacted and how (i.e., by telephone, by letter, or in person).  All
canvassers should have an official badge to identify themselves to
residents.

5. Send a thank-you letter after the canvass to all residents in the
canvassed area.  If possible, provide information concerning recent
developments and any results or pertinent information gathered by the
canvass.  Respond to special requests for information either in the
thank-you letter or by telephone.

When to Use Door-to-door canvassing may be used:

C When there is a high level of concern about the site, but
meetings cannot be scheduled;

C When there is a need to notify citizens about a certain event or
an upcoming permitting issue;

C When you need to reach a specific group of people for a specific
purpose, such as getting signatures to allow access to properties
adjacent to the facility;

C When the community has a low literacy rate and written
materials aren't useful;
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C When the area consists of a population whose primary language
is not English, but it is important to pass information to the area;
and

C When there is an emergency situation that the community needs
to know about.

Accompanying
Activities

Telephone contacts  and community interviews  may help to identify
appropriate areas for canvassing efforts.  Canvassers should add to the
mailing list  names of individuals who either requested additional
information or provided particularly useful information.

Advantages and
Limitations

This activity involves face-to-face contact, thereby ensuring that citizens'
questions can be directly and individually answered.  Canvassing
demonstrates a commitment to public participation, and is a very effective
means of gathering accurate, detailed information, while determining the
level of public concern.

This technique is very time-consuming and costly, even in a small area. 
Furthermore, trained people that can answer questions at the necessary
level of detail are often not available for this activity.  This activity is not
recommended for the dissemination of information except in an emergency. 
This high level of direct contact can raise more concerns rather than allay
them.

The safety and security of the canvassers also should be taken into account
when planning this activity.  Additional staff may be need so that people
can work in teams to two or three; in extreme situations, security staff may
be necessary .
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Checklist for Door-to-Door Canvassing

   Identify area where canvassing will be conducted

   Prepare maps for each team of canvassers

   Send a letter to residents announcing canvassing
   Prepare mailing list using the city directory (section listing residences by street

address)
   Prepare letter; coordinate internal review

   Determine security needs of canvassing team

   Prepare any information (i.e., fact sheets) that canvassing team may provide to interested
residents

   Identify staff to conduct canvassing and have official badges made to identify them

   Brief staff on canvassing effort

   Provide staff with a copy of letter sent to residents

   Tell staff what kinds of questions they may answer and provide them with information
(i.e., questions concerning the schedule of activity)

   Tell staff what kinds of questions they should refer to a specialist (i.e., technical questions)

   Provide staff with prepared maps

   Canvass designated areas

   Note the name, address, and telephone number of residents requesting more information

   Send thank you letter to all residents in the canvassed area
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Public Comment
Periods

Regulatory
Requirements

Public comment periods are required whenever the permitting agency
issues a draft permit or an intent to deny a permit (§ 124.10).  Comment
periods are also mandatory on requests for Class 2 and 3 permit
modifications under § 270.42, for agency-initiated modifications under §
270.41, and during closure and post-closure for interim status facilities
under §§ 265.112(d)(4) and 265.118(f).

Description of Activity A public comment period is a designated time period in which citizens can
formally review and comment on the agency’s or facility’s proposed course
of action or decision.  Comment periods for RCRA permits must be at least
45 days.

Level of Effort There is no specific level of effort for a public comment period.  Estimates
of the time required to conduct activities associated with the public
comment period (public notice, public hearing, etc.) are found elsewhere in
this chapter.  The time required to receive, organize, and determine how to
respond to comments will vary depending on the number of comments
received and the complexity of the proposed action (see the section on
“Response to Comments” earlier in this chapter).

How to Conduct the
Activity

Announce the public comment period in a local newspaper of general
circulation and on local radio stations.  Public notices must provide the
beginning and ending dates of the public comment period and specify
where interested parties should send their comments and/or requests for a
public hearing.  Refer to the section about “Public Notices” earlier in this
chapter for further information.

When to Use A minimum 45-day public comment period is required for RCRA permits,
including modifications to permits initiated by the agency as well as Class 2
and 3 modifications requested by the facility. 

Accompanying
Activities

Public comment periods cannot begin until notice of the permitting activity
is given.  RCRA requires that the agency conduct a public hearing  if
requested by a member of the public during the public comment period. 
Announce the hearing through a public notice and through a fact sheet, if
one is prepared in advance.  Public comment periods cannot begin until
notice is given.

Comments received during the public comment period must be discussed in
a written response to comments .
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Advantages and
Limitations

Public comment periods allow citizens to comment on agency and facility
proposals and to have their comments incorporated into the formal public
record.

However, public comment periods provide only indirect communication
between citizens and agency officials because, in some cases, the formal
responses to the comments may not be prepared for some time.  Also, in
some cases, the agency may not individually respond to every comment.  A
public participation program should provide other activities that allow
dialogue between agency officials and the community.
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Checklist for Public Comment Periods

   Determine dates of public comment period (minimum of 45 days)

Dates:  

   Determine contact person within the agency who will answer citizens' questions regarding the
public comment period

   Announce public comment period through a public notice

   If requested by a member of the public during the comment period, schedule a public hearing

   Document with a memo to the file any comments that were not received in written form
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Unsolicited
Information and
Office Visits

Regulatory
Requirements  

None.

Description of Activity EPA encourages permitting agencies, public interest groups, and facility
owners/operators to seek input from interested citizens and other
stakeholders.  At times, this information may arrive in the form of phone
calls, letters, and meetings.  While this type of information is not always
asked for, it can be helpful. 

Citizens or stakeholders from other groups may want to visit the agency’s
office or the facility.  In this situation, the visiting stakeholders will want to
meet with the person who works most directly with their concerns.  

Level of Effort  Depends entirely on the type of unsolicited information provided by the
public.  Office visits will also command varying amounts of time.

How to Conduct the
Activity   

Members of the public will come to the agency, the facility, or another
organization with information and requests.  Public outreach staff should be
available for discussion and information when visitors come.  

Unsolicited information can be very helpful.  First, it can provide an idea of
the level of public concern over a facility.  Second, members of the public
often provide information that is essential to making good technical,
economic, and policy decisions.  Local citizens often have the most
knowledge and insight about the conditions of the land and the people
surrounding a facility.  

If interested people come to the office, they should be received by a staff
member who can relate well with the public and knows the overall mission
of your organization.  If feasible, he or she should introduce the visitors to
members of the staff who can discuss specific issues.  Staff people should
listen to the citizens’ concerns and provide feedback where possible.  They
should be candid when they do not know the answer to a question.  They
should also be cordial, avoid jargon and overly technical language, and try
to solve the visitor’s problem.  (See the section on “Informal Meetings
With Other Stakeholders” in this Chapter for more information).

If citizens send a letter or call by phone, the receiving organization should
respond as soon as possible.  If the response will be delayed, a
representative of the organization should write a letter or call to explain. 
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The receiving organization should consider all relevant comments as
informal input into the permitting process and let citizens know how they
can submit formal comments.

When to Use  Unsolicited information is a constant in community participation.  You can
improve (or maintain) the credibility of your organization by giving due
weight to citizens’ concerns and by replying promptly to citizen input.

Accompanying
Activities

Fact sheets , project reports , and other mailings can answer questions or
reply to citizen inquiries.  Offer to put concerned citizens on the mailing
list.  Consider holding an availability session , open house , or informal
meetings  if you detect a high level of public interest.

Advantages and
Limitations

A good outreach program can increase your organization’s credibility. 
Unsolicited information can alert you to issues of high public concern and
allow you to identify involved groups in the community.  Visitors to your
organization can get to know the staff, while the staff gains a better
understanding of the visitors’ concerns.

Unsolicited information is, at best, a supplement to more formal
information-gathering.  It may be misleading since it does not always
reflect the overall level of public concern.  Good handling of unsolicited
information takes good communication and cooperation within your
organization.
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Checklist for Unsolicited Information and Office Visits

For office visits:

   Appoint a member of your staff to act as a liaison for public visits

   The liaison should answer questions and introduce stakeholders to members of your organization
who are involved in the issue

   Invite visitors to put their names on your mailing list

   Follow up quickly on any questions that you could not answer during the visit

For phone calls and written requests:

   Keep a log of calls and letters from other stakeholders

   Respond quickly to questions; inform the questioner if your response will not be timely
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Surveys and
Telephone Polls

Regulatory
Requirements

None.

Description of Activity If public participation is to be a dialogue, citizens need ways to provide
feedback to facilities, public interest organizations, and permitting
agencies.  Surveys and polls are designed to solicit specific types of
feedback from a targeted audience, such as public opinion about a
permitting activity, the effectiveness of public participation activities, or
what could be done to improve distributed materials.  Surveys may be
either oral or written; used in person or by mail; and distributed either to
specific segments of the community or to representative samples.  We
discuss telephone polls in this section, but you may want to consider door-
to-door polling or other methods.  

Facility owners may want to consider using surveys and polls during the
community assessment to gauge public sentiment about constructing or
expanding a facility, or as a complement to direct community interviews. 
The permitting agency can use surveys and polls in a similar fashion,
especially during major projects and at facilities that raise controversy.  The
agency, public interest groups, and the facility owner may also want to use
surveys and polls to find out if citizens are receiving enough information
about the RCRA activity and are being reached by public notices or other
outreach methods.  

Level of Effort On-paper surveys distributed at meetings or by mail are relatively easy and
inexpensive, aside from postage.  Surveys done in person or by telephone
can be very time-consuming. 

How to Conduct the
Activity

To prepare for surveys or telephone polls:

1. Specify the information that you need to gather.   Construct
specific questions to include in the survey or poll.  For written
surveys, consider which questions should be multiple choice or
“check one box” -- formats that people are more likely to answer. 
Ensure that oral questions are not too long or confusing and be wary
of the factors that can bias your surveying method (e.g., the wording
of the question).

Survey questions do not have to be highly detailed in every case.  You
may use surveys to allow people to submit general impressions after a
meeting or a hearing.
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2. Design the survey or poll.   For written surveys, you should leave
plenty of room for people to write.  Give clear instructions and
explain how you will be using the information.  Always include the
name and number of a contact person.  Provide multi-lingual surveys
where appropriate.  Follow these same guidelines for oral surveys and
polls.  For oral surveys, you may want to provide a business card to
the interviewee when your discussion is over

3. Distribute the surveys and questionnaires.   As we mentioned
earlier, you may distribute written surveys in person or via mail.  You
may also leave them for people to pick up after a meeting; or you may
decide to distribute them by hand to peoples’ homes.  If people will
need to mail the survey, consider including pre-stamped, pre-
addressed envelopes.  

If you are seeking out specific information, you may want to
distribute the surveys to a representative sample of the community.  In
some cases, you may want to do a “blanket” distribution to all homes
and businesses within a certain distance of the facility.  

If you choose to do an oral survey, follow the information in the
section on “Community Interviews” earlier in this Chapter.

For telephone polls, you will have to decide whom to call and whether
you will address the poll to a random sample, a representative sample,
or a targeted segment of the community.  If you are attempting one of
the latter two options, you may want to contact community leaders
and local officials to determine the demographics of the area.

When to Use Use surveys and telephone polls when:

C you are seeking specific information from a targeted community or
audience; or

C you are trying to provide people with a means of giving anonymous
feedback during the permitting process.

Accompanying
Activities

Always include the name and number of a contact person  on a survey or a
questionnaire.  Surveys and questionnaires can be useful for gathering
general impressions about specific permitting activities or public
participation events, such as availability sessions  or public hearings . 
They may also complement community interviews  by allowing people,
who may have been uncomfortable or pressured during the interview, to
submit anonymous thoughts and comments.

Advantages and
Limitations

Written surveys and questionnaires are relatively inexpensive and simple
ways to solicit information.  They can provide feedback loops for many
permitting activities and some people may be more comfortable with the
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anonymity that written surveys can ensure.  Oral surveys and polls allow
you to interact directly with members of the public and to solicit their
immediate feedback on permitting issues.

Surveys conducted in-person can be very time-consuming and expensive. 
Written surveys may not present viewpoints that are representative of the
community because people who fill out the surveys tend to have stronger
feelings in favor, or against, the proposed activity.  Surveys conducted by
mail have the additional weaknesses of undependable response rates and
questionable response quality.
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Checklist for Surveys and Telephone Polls

   Determine what type of information is needed

   Determine what format will work best for gathering the information

Written surveys:

   Determine if you will need to provide the survey in a multilingual format or you will need to
provide for other special communication needs in the community (e.g., persons who are illiterate)

   Prepare interview questions

   Design the survey sheet; leave adequate writing room and make sure the instructions are clear and
easy to understand

   Provide the name of a contact person on the survey

   Decide how you will distribute the survey, based on the public participation plan, community
interviews, and background information on the facility and the community

Telephone polls or an oral surveys:

   Identify a team to conduct the survey or the telephone poll

   Identify how you will target the polling group

   Consult a polling firm or a consultant if you are conducting your survey with a representative
sample

   Determine if you need to conduct a multilingual poll or survey and whether there are other special
communication needs in the community (e.g., persons who are hearing impaired)

 
   Prepare the questions for the poll or survey

   Write a script you can use to give background information to people before the questions

   When you conduct the survey, provide the name of a contact person, either over the phone, or by
handing out business cards in person
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Contact
Persons/Offices

Regulatory
Requirements

EPA regulations require the permitting agency to designate a contact office
in most public notices.  This requirement applies to draft permits, notices of
intent to deny a permit, and modifications initiated by the permitting
agency (§§ 124.10(d) and 270.41), as well as to the notice of application
submittal (§ 124.32(b)).  In these cases, the permitting agency will also
provide a contact for the permit applicant.  When a permit applicant holds a
pre-application meeting under § 124.31, the applicant must provide public
notice that includes a contact person for the facility.  Similarly, the facility
must provide public notice, including a contact at the agency and the
facility, when requesting a Class 2 or 3 permit modification (§ 270.42 (b)
and (c)).  Permitting agencies must also provide contacts and telephone
numbers (for the facility and the agency) during the trial burn stage at
permitted and interim status combustion facilities (§ 270.62(b) and (d);
270.66(d)(3) and (g)).

Description of Activity The contact person is a designated staff member who is responsible for
responding to questions and inquiries from the public and the media.  Some
organizations may want to consider distributing lists of contact persons who
are responsible for answering questions in certain topic areas.

Level of Effort The amount of time that the contact person spends responding to citizen
concerns and questions will depend on the level of community interest in a
facility's permit or corrective action activities.  A contact person may spend
a few hours a day responding to citizen inquiries if there is high to
moderate interest in the facility's RCRA activities.

How to Conduct the
Activity

For each permit or corrective action, designate a contact who will respond
to citizens' requests for information, answer their questions, and address
their concerns on any aspect of the permit or cleanup process.  Although
permitting agencies are only required to designate a contact office,
specifying a person and keeping the same person as the contact throughout
the process may engender more public trust and confidence.

When a contact person is assigned:

1. Send out a news release announcing the contact person to all local
newspapers, radio stations, and television stations.  Include the
contact person's telephone number and mailing address in all news
releases, fact sheets, and mailings.  Include in publications a self-
mailer, which can be a separate flyer or a designated cut-a-way
section of the fact sheet that is addressed to the contact person and
leaves room for interested people to request more information or
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write their comments.

2. Give the name, address, and phone number of the contact person
to all involved staff in your organization and other stakeholders. 
Let staff members know that the contact person may be approached
for information and that your staff should coordinate the release of
information with the contact person.  Inform other stakeholders that
the contact person will be available for questions and information-
sharing.  

3. Keep a log book of all citizen requests and comments received by the
contact person, and how each one was handled.  This will help to
assure that incoming requests are not filed and forgotten.  This log
book also provides another record of issues and concerns. 

When to Use A contact person should be designated for every facility at the outset of the
RCRA process.

Accompanying
Activities

Designation of the contact person should be announced in news releases
and fact sheets , and  public notices .  The contact person also should be
responsible for making sure that the facility's information repository , if
required, is kept up-to-date.

Advantages and
Limitations

A contact person can assure citizens that your organization is actively
listening to their concerns and can provide the community with consistent
information from a reliable source.

The contact person may not have the authority to resolve all of the concerns
raised by citizens and other stakeholders; his or her role may be limited to
providing information and facilitating communication between your staff,
citizens, and other stakeholders.  If, for any reason, the identity of the
contact person changes, it is important to inform the community, media
contacts, and other stakeholders about this change quickly.  You should
designate a replacement as soon as possible.
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Checklist for Contact Persons

   Designate a contact person for the facility:

   Notify media of the name, mailing address, and phone number of the contact person

   Inform your staff and other stakeholders who are involved with the facility

   Have contact person maintain a log book of all stakeholder requests and comments received
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Telephone Contacts

Regulatory
Requirements

None.

Description of Activity Telephone contacts can be used to gather information about the community
and to update State and local officials and other interested parties on the
status of permitting or corrective action activities.  See the section on
“Surveys and Telephone Polls” earlier in this Chapter for related activities.

Level of Effort Telephone contacts can be a time-intensive activity, depending on the
nature of the call.  Allow several hours per call when gathering
information.

How to Conduct the
Activity

In making telephone contacts:

1. Know exactly what information to request or give out.  Plan
carefully what you want to say or what information you would like to
obtain from these individuals.  Refer to the section on “Community
Interviews” earlier in this chapter for information on how to conduct
these interviews.

2. Conduct telephone calls and take notes for your files.

When to Use Telephone contacts may be used:

C In the early stages of the RCRA actions to identify key officials,
citizens, and other stakeholders who have a high interest in the
facility;

C To gather information when face-to-face community interviews
are not possible;

C When new and time-sensitive material becomes available; and

C When there is a high level of community interest in the facility,
and it is important to keep key players informed.

Accompanying
Activities

Telephone contacts are usually made to arrange or conduct community
interviews,  develop mailing lists  and arrange for other public participation
activities such as news briefings , informal meetings , and presentations .

Advantages and Telephone calls can be an inexpensive and expedient method of acquiring



Chapter 5:  Public Involvement Activities Page 5-98

Limitations initial information about the facility.  Once the initial information has been
gathered, telephone contacts are a quick means of informing key people
about facility activities and for monitoring any shifts in community
concerns.

Residents initially may feel uncomfortable discussing their concerns and
perceptions over the telephone with a stranger.  Once residents have met
your staff in person, however, they may be more open and willing to
discuss their concerns during follow-up telephone calls.
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Checklist for Telephone Contacts

Initial telephone contacts:

   Identify individuals to contact:

   State officials

   Local officials

   Regulatory agency officials

   Concerned citizens

   Media

   Environmental groups, civic organizations, public interest groups

   Prepare information to discuss on telephone

   Prepare questions for individuals to answer

   Prepare information that you can give them

   Keep a log book of information received/given

On-going contacts:

   Maintain up-to-date telephone contact list

   Prepare information to discuss on telephone before each set of calls
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Telephone Hotlines

Regulatory
Requirements

None.

Description of Activity A hotline is a toll-free (or local) telephone number people can call to ask
questions and obtain information promptly about RCRA activities.  Some
hotlines allow people to order documents.

Level of Effort The amount of time spent on the telephone hotline responding to citizen
concerns and questions will depend on the level of concern the community
has regarding the facility's permit or corrective action activities.  You may
spend several hours a day responding to inquiries if there is high to
moderate interest in the facility's RCRA activities.

How to Conduct the
Activity

To install a telephone hotline, either as a semi-permanent fixture (available
throughout the permit review or corrective action process) or as a
temporary measure (installed at the time of major community feedback,
such as the public comment period):

1. Assign one or more staff members  to handle the hotline calls. 
Consider installing more than one line to minimize busy signals.  If
staff are not available throughout the day, install an answering
machine directing people to leave their name, number, and brief
statement of concern, and informing them that someone in your
organization will return their call promptly.  If a voice mail system is
available, provide information on commonly requested information
such as meeting dates and locations and the permit status.  Check the
answering machine for messages at least once a day.  If the level of
concern is high, check for messages more frequently.

2. Announce the telephone hotline  in news releases to local
newspapers, radio stations, and television stations, and in fact sheets,
publications, and public notices.

3. Keep a record of each question , when it was received, from whom,
and how and when it was answered.  All questions and inquiries
should be responded to promptly (within 24 hours) if an answer
cannot be given immediately.  Be diligent in following up requests for
information and tracking down accurate, direct responses.

When to Use A telephone hotline may be used:

C When community interest or concern is moderate to high;
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C When emergencies or unexpected events occur, or when a
situation is changing rapidly;

C When there is a high potential for complaints (e.g., about dust or
noise);

C Where literacy rates are low and written information must be
supplemented; and

C Where the community is isolated and has little opportunity for
face-to-face contact with project staff (e.g., rural areas, areas far
from Regional offices).

Accompanying
Activities

The hotline can supplement all other public participation activities.

Advantages and
Limitations

A hotline can provide interested people with a relatively quick means of
expressing their concerns directly to your organization and getting their
questions answered.  This quick response can help reassure callers that their
concerns are heard.  A telephone hotline also can help monitor community
concerns.  A sudden increase in calls could indicate that additional public
participation efforts may be warranted.

You must respond quickly to questions or concerns; otherwise callers may
become frustrated.  If the number of calls is large, responding quickly to
each inquiry could prove burdensome to your staff.  Furthermore, dialing a
hotline number and receiving a recorded message could irritate or alienate
some members of the public.
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Checklist for Telephone Hotlines

   Determine need for telephone hotline

   Identify staff responsible for answering calls

   Have staff maintain a log of all calls and responses

   Install telephone hotlines/answering machines

   Notify interested people about the hotline

   Public notice

   Fact sheet

   Mailing to facility mailing list

   Coordinate staffing of hotline

   Follow-up on calls to hotline
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On-Scene
Information Offices

Regulatory
Requirements

None.

Description of Activity An on-scene information office is a trailer, small building, or office space
on or near the facility site, depending on what is more convenient and
accessible for the affected community.  The office is staffed by a full-time
or part-time person(s) who responds to inquiries and prepares information
releases.

Level of Effort An on-scene information office is a time-intensive activity.  You may have
staff in the office up to 40 hours a week.  Short Cut:   Hire a contractor to
staff the office; however, always ensure that a representative is there for
some specified period during the week.

How to Conduct the
Activity

To provide an on-scene information office:

1. Establish the office.  You may have to rent a trailer, arrange with the
owner of the facility to designate space in the facility, or rent office
space in a town to be used as an office and launching area.  If you will
be establishing the office off-site, then you should find an area in the
vicinity of the facility or in the nearest town or village.

2. Install a telephone and an answering machine to respond to inquiries
and publicize the number in local newspapers and your public
participation publications.

3. Assign someone to staff the office.   Establish regular  hours,
including some during the weekend and weekday evenings.  Publicize
the trailer's hours and the services it offers.

4. Equip the office with the same materials normally contained in an
information repository, if possible.   At a minimum, include key
documents and summaries of other documents that are not available. 
Provide a copy machine so that the public can make copies of
documents in the information repository.

When to Use An on-scene information office may be used:

C When community interest or concern is high;
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C During corrective actions;

C When cleanup involves complex technologies or processes;

C When the community perceives a high level of risk to health;

C When activities may disrupt the area surrounding the facility
(e.g., traffic patterns); and

C When the area near the facility is densely populated.

Accompanying
Activities

The on-scene staff person can conduct meetings  and question and answer
sessions  to inform citizens about the status of the corrective actions or other
facility operations.  Staff may also prepare and distribute fact sheets  and
newsletters  to local residents, conduct facility tours , and  support the
telephone hotline .  With the telephone contacts  they make, they can add
to and update mailing lists  and revise public participation plans .  An on-
scene information office may also be a good location for the information
repository .

Individuals staffing an on-scene information office for an extended period
of time will necessarily have a special role in the community.  Involvement
in other public participation activities may represent a large part of their
function.  In addition to distributing information to local residents, on-site
staff may be responsible for maintaining data bases of residents' addresses,
the status of access to property, and a daily log of inquiries.  It is important
that on-site staff monitor public perceptions and concerns daily.  On-scene
staff often can make useful recommendations regarding stakeholder
concerns.  Finally and perhaps most importantly, on-site staff members will
frequently serve as a liaison with the public.

Advantages and
Limitations

An on-scene information office can be an effective activity for ensuring
that other stakeholders are adequately informed about permitting activities
and that their concerns are addressed immediately.

An information office can be very expensive since it requires, at a
minimum, a part-time staff person and a telephone.  Hence, it should be
used only when community concerns are currently high or may be high in
the future.
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Checklist for On-Scene Information Offices

   Determine need for an on-scene information office

   Identify staff to work in information office

   Rent a trailer or office space for the information office

   Equip the office with a telephone, office equipment (i.e., copier), and all materials contained in
an information repository.

   Notify interested people of availability of on-scene information office

   Public Notice

   Fact sheet

   Mailing to facility mailing list

   Maintain on-scene information office

   Have staff conduct the following:

      Maintain the mailing list
     Review media coverage
     Respond to calls from citizens and stakeholder groups
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Question and
Answer Sessions

Regulatory
Requirements

None.

Description of Activity A question and answer session makes knowledgeable staff available to
stakeholders to discuss permitting and corrective action issues.  Question
and answer sessions typically accompany a presentation, briefing, or
meeting.  Anyone at the event who needs more information will have the
opportunity to speak with officials after the event.  These sessions can be
informal or formal.

Level of Effort Answering questions will add a small amount of staff time to other public
participation activities.

How to Conduct the
Activity

To conduct a question and answer session:

1. Announce that someone will be available for questions after the
event.   Pick an area where people can meet a knowledgeable staff
person for questions and answers.

2. Be responsive, candid, and clear.  Ensure that all questions are
answered.  If staff cannot answer the question on the spot, they should
not be afraid to say “I don’t know” and offer to answer the question
after getting more information.  The staffer should write down the
question, discuss it with other staff, and respond -- as soon as possible
-- by phone or letter.  Try to avoid using jargon that people will not
understand.

3. Consider brainstorming ahead of time to develop potential
questions and to prepare responses.

When to Use  Question and answer sessions are appropriate whenever people at an event
need more information or the presenting organization needs more feedback. 
Question and answer sessions are also appropriate when people may feel
more comfortable asking questions in a one-on-one situation.  If a
particular issue, raised by one person at a meeting, is preventing other
issues from making the floor at a meeting, you may want to offer to discuss
the issue one-on-one after the meeting.

Accompanying
Activities

Hold question and answer sessions after exhibits , presentations , meetings ,
facility tours , or on observation decks .  Some events, such as open
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houses , have built-in question and answer sessions.  In responding to
inquiries, you may want to provide written information, such as fact sheets ,
or refer the questioner to a contact person . 

Advantages and
Limitations

Question and answer sessions provide direct communication between your
organization and citizens.  They are a useful, easy, and inexpensive way of
providing one-on-one explanations in an informal setting.  One-on-one
discussions may attract people who are intimidated from raising issues
during a meeting.  Such interactions may also increase public comfort and
trust in your organization.

Citizens may not be pleased if you cannot answer a question on the spot;
they will certainly not be pleased if your response is slow.  Be sure to
respond to all unanswered questions as soon as you can.
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Checklist for Question and Answer Sessions

   Brainstorm potential questions and prepare responses

   If you are planning a Q&A session after a meeting or other event, let people know where it will
be held by mentioning it during the meeting

   Be candid and avoid jargon in your answers.  If you cannot answer a question, take the
questioner’s phone number or address and respond to the question as soon as you can.
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Information Tables

Regulatory
Requirements

None.

Description of Activity Information tables are simple public participation tools that you can use to
interact with interested stakeholders.  An information table consists of a
table or booth set up at a meeting, hearing, or other event (e.g., a
community fair or civic gathering).  It is staffed by at least one member of
your organization who is available to answer questions.  Pamphlets, fact
sheets, and brochures are available on the table, along with a sign-up sheet
for interested people to add their names to the facility mailing list. 

Level of Effort This activity is time-intensive, with at least one staff person staying at the
table during the entire event.  The information table is less of a drain on
other resources since the materials should already be available.

How to Conduct the
Activity  

To prepare for an information table:

1. Learn from community interviews which local events are most
frequented by citizens during the year.   

2. Decide whether the table will be sufficient to address community
concerns.   The information table may not be effective in highly-
charged environments.  

3. Set up the table.  Include important fact sheets, answers to common
questions, general descriptions of the RCRA program, contact names,
and hotline numbers.  Allow people to sign up for the facility mailing
list.  Use exhibits  if appropriate.

When to Use   Use information tables when:

C You need to provide a feedback loop after a public event;

C The RCRA activity has raised significant public interest or technical
issues may raise many questions among the public;

C You are gathering names for the facility mailing list;

C A local event, where tables are available, will attract a significant
portion of the community.

Information tables may be useful in connection with a public hearing  or
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Accompanying
Activities

meeting .  EPA recommends using information tables as part of availability
sessions  and open houses .  Fact sheets , newsletters , project reports  and
other information should be available at the table.  People who come to the
table should have the opportunity to sign up for the mailing list .  Exhibits
and diagrams can be helpful for explaining the process or technical issues. 
Provide the name of a contact person  (or a list of contact people) for
interested people to take with them.  Information tables provide a good
opportunity to distribute questionnaires and surveys .

Advantages and
Limitations

An information table can provide a feedback loop that complements other
events in the permitting process.  Information tables at availability sessions
and open houses can provide a comfortable way for people to approach
project staff and ask questions.  At county fairs or other events, they allow
project staff to interact with the community and spread information about
important permitting activities.  

People who approach the information table may ask questions that staff
cannot answer.  To avoid any negative reactions, staff should record the
question and contact the person with an answer by a certain date.  
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Checklist for Information Tables

(As appropriate):

   Determine a location for the information table

   Facility name, location                                                                       

   Contact person at location                                                                   

   Confirm availability of location for information tables

   Discuss guidelines for information tables with the event planner

   Assign staff to cover the information table

   Collect materials for the information table

   Table and chairs

   Table skirt

   A sign that identifies your organization

   Exhibits, time-lines, surveys

   Mailing list sign-up sheet

   Name tags for your staff

   Pens and notepads

   Fact sheets, reports, pamphlets, and other documents that people can take

   Business cards with the name of a contact person at your organization

   Reference documents for your use

   Keep a record of comments and questions for your files
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Informal Meetings
with Other
Stakeholders

Regulatory
Requirements

None.  (This type of informal meeting is distinct from the pre-application
meeting required under § 124.31 (and discussed under “Public Meetings” in
this Chapter) which EPA has stated should be an informal discussion open
to the public).

Description of Activity Informal meetings are meetings your organization holds with individual
stakeholder groups that have particular interest in a permitting activity. 
These meetings are held in an informal setting, such as a resident's home or
a local meeting place.  Informal meetings allow interested citizens and
local officials to discuss issues and concerns.  Staff responsible for the
facility receive first-hand information from interested community
members, special interest groups, and elected officials, while citizens have
the opportunity to ask questions and explore topics of interest regarding the
facility in question.

Public meetings , which are distinct from public hearings , are a special
form of informal meetings where the entire community can participate. 
Public meetings allow all interested parties to discuss issues regarding the
facility with each other as well as the regulatory agency.  Public meetings
can be especially useful for allowing discussion before a public hearing and
can be scheduled immediately before the hearing.  Comments made during
a public meeting do not become part of the official administrative record as
they do during a hearing.  (See the sections on “Public Meetings” and
“Public Hearings” in this Chapter for more details.)

Level of Effort An informal meeting will take two to three days to plan and conduct.  This
includes about three hours to set up and schedule the meeting, five hours
for preparation, four hours to conduct the meeting, and four hours to follow
up on any issues raised during the meeting.

How to Conduct the
Activity

To conduct informal meetings:

1. Identify interested citizens and officials.   Contact each group and
local agency that is directly affected by the facility, or contact
individuals who have expressed concern regarding the facility. 
Interested citizen/public interest groups may also want to contact the
agency or the facility to set up a meeting.  Offer to discuss the permit
or corrective action plans at a convenient time, taking into
consideration the following elements that will affect levels of
community interest and concern:  for facilities at which emergency
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actions are required, schedule the meeting after the agency has
accurate information to share with the participants; for a corrective
action, determine first when community concerns may be highest and
schedule meetings accordingly.  For instance, it may be appropriate to
hold an informal meeting when the risk assessment report is released. 
Holding informal meetings early in the permit process can help
prevent potentially volatile situations from developing by providing
citizens with one-on-one attention.

2. Limit attendance.   To increase effectiveness, restrict attendance to
between five and 20 individuals or specify attendance by invitation
only.  The larger the group, the less likely it is that some people will
candidly express their concerns.  It is difficult to establish rapport
with individuals in a large group.  If a greater number of stakeholders
are interested, you should schedule additional small meetings.  If a
greater number of participants appears than are expected at an
informal meeting, divide the group into smaller groups to allow more
one-on-one discussion to take place.

3. Select a meeting date, time, and place convenient to attendants.  
The meeting place should have chairs that can be arranged into a
circle, or some other informal setting conducive to two-way
communication.  A private home, public library meeting room,
community center, or church hall may be more likely to promote an
exchange of ideas than a large or formal public hall.  When
scheduling the meeting, make sure that the date and time do not
conflict with other public meetings that citizens may want to attend,
such as town council meetings, or with holidays or other special
occasions.  Permitting agencies should be sure that the meeting
location does not conflict with state "sunshine laws."  In selecting a
public meeting place, be attentive to the special needs of handicapped
individuals (e.g., access ramps or elevators).  Be aware that meetings
will frequently have to be scheduled during evening hours to
accommodate work schedules.

4. Begin the meeting with a brief overview.   This short presentation
should include a summary of the permit review schedule and how
stakeholders can be involved in the decision.  These opening remarks
should be kept brief and informal (no more than a few minutes) to
allow maximum opportunity for open discussion with meeting
attenders.  Cover whatever topics the public is interested in
discussing, these may include:

C Extent of the activity;

C Safety and health implications;

C Factors that might speed up or delay the regulatory and technical
process; and
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C How community concerns are considered in making decisions
on permits and corrective actions.

5. Identify the regulatory decision-makers (major agencies and
individuals responsible for enacting and enforcing RCRA
regulations.)  Citizens and other stakeholders will then know where to
direct further questions or voice new ideas or suggestions.

6. Gear the discussion to the audience.   Be sensitive to the level of
familiarity that the citizens have with the more technical aspects of
the activities discussed.

7. Listen and take notes.   Find out what the meeting attendees want
done.  Some concerns may be addressed by making minor changes in
a proposed action.  Discuss the possibility for accommodating these
concerns or explain the reasons why citizen requests appear to be
unworkable or conflict with program or legal requirements.

8. Promptly follow-up on any major concerns.   Stay in touch with the
groups and contact any new groups that have formed, so that new or
increasing concerns can be dealt with before problems develop.

9. Write up brief minutes for your files.

When to Use Informal meetings can be used:

C When there is widely varying level of knowledge among
community members;

C When the level of tension is high and large meetings may not be
appropriate;

C When the community needs more personal contact to have trust
in your organization or the process;

C When groups want to discuss specific issues in which the
community as a whole isn't interested.

Accompanying
Activities

Community interviews  or calls to telephone contacts  usually precede
these meetings, since it is during these interviews that concerned citizens
groups are identified and contacted.  Possible meeting locations also can be
identified during the community interviews.

Distributing fact sheets  at these meetings also may be appropriate,
depending on when they are held.

Advantages and The primary benefit of informal meetings is that they allow two-way
interaction between citizens, local officials, the permitting agency, and the
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Limitations facility.  Not only will citizens be informed about the developments, but the
facility owner/operator and officials responsible for the site can learn how
citizens view the site.

Informal meetings also add a personal dimension to what might otherwise
be treated as a purely technical problem.  Informal meetings offer citizens,
facility staff, and officials a chance to increase their familiarity with how
the process works, increase awareness of each other’s point of view, and
actively promote public participation.  Informal meetings also may diffuse
any tension between stakeholders.

Some groups may perceive your efforts to restrict the number of attenders
as a "divide and conquer" tactic to prevent large groups from exerting
influence on potential actions and to exclude certain individuals or groups. 
One way to prevent this perception is to hold informal meetings with those
organizations who express concern about being left out of the process.

Irate groups or individuals also may accuse your staff of telling different
stories to different groups at these small meetings.  You can avoid this
criticism by inviting a cross-section of interests to each small meeting or by
having a large public meeting.  Alternatively, you can keep a written record
of the informal discussions and make it available upon request or include it
in the information repository.  A record of discussions is required for any
legally-required meetings held during the public comment period.
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Checklist for Informal Meetings with Other Stakeholders

   Determine purpose of meeting

   Determine number of attenders:                                             

   Determine location(s) for meeting (complete for each available facility)

   Facility name, location                                                          

   Contact person at facility                                                       

   Phone number                                                                    

   Occupancy size                                                                    

   Handicap accessibility                                                           

   Features:
   Restrooms
   Public telephones
   Adequate parking

   Determine date, time of meeting:

Date:                                                                              

Time:                                                                              

   Identify interested citizens and officials

   Contact citizen groups, invite a representative to the meeting

   Prepare meeting agenda

   Overview of project

   Identify decision-makers

   Allow time for discussion, question/answers

   Follow-up
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Public Meetings

Regulatory
Requirements

The pre-application meeting that a permit applicant is required to conduct
under § 124.31 is a type of public meeting, though it need not be restricted
to the type of meetings described in this section.  In some cases, different
meeting formats will fulfill the requirements (see “The Pre-Application
Meeting” in Chapter 3).  Permit holders are also required to hold public
meetings when requesting a class 2 or 3 permit modification under §
270.42(b) or (c).

Description of Activity Public meetings are not public hearings .  Public hearings  are regulatory
requirements that provide a formal opportunity for the public to present
comments and oral testimony on a proposed agency action.  Public
meetings, on the other hand, are less formal:  anyone can attend, there are
no formal time limits on statements, and the permitting agency and/or the
facility usually answers questions.  The purpose of the meeting is to share
information and discuss issues, not to make decisions.  Due to their
openness and flexibility, public meetings are preferable to hearings as a
forum for discussing complex or detailed issues.

Public meetings sometimes complement public hearings.  Public meetings
can be especially useful for allowing discussion before a public hearing and
can be scheduled immediately before the hearing ( workshops , see below,
can also fulfill this need).  Comments made during a public meeting do not
become part of the official administrative record as they do during a
hearing.  Public meetings provide two-way communication, with
community members asking questions and the permitting agency providing
responses.  Unlike the activity in the section above (“Informal Meetings
with Other Stakeholders”), public meetings are open to everyone.  

While public meetings are usually called and conducted by the permitting
agency (e.g., before public hearings) or the facility (e.g., during permit
modification procedures), it is common for civic, environmental, and
community organizations to hold public meetings where ideas can be
discussed freely.  

EPA’s regulations require several specific public meetings.  Section 124.31
calls on prospective permit applicants to announce and hold an informal
public meeting prior to submitting a permit application.  The permitting
agency is not required to attend the meeting.  See Chapter 3 for more
information about the pre-application meeting.  Permittees are required to
hold public meetings when requesting a class 2 or 3 modification under §
270.42.

Level of Effort While a public meeting should require less planning than a public hearing,
it may take several days to a week to arrange the location and logistics.  See
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the “Public Notice” section above in this chapter to determine the resources
you will need to announce the meeting.  Other activities include preparing
and copying materials for distribution.  You may be able to distribute some
of the same materials at the meeting and the public hearing (if applicable).

How to Conduct the
Activity

To hold a public meeting, you will follow many of the same steps as for a
public hearing (see Chapter 3 for specific guidance regarding pre-
application meetings under § 124.31):

1. Anticipate the audience and the issues of concern.   Identify the
audience's objectives, expectations, and desired results.  With this
information you will know what topics to spend time on and what
materials and exhibits to provide.  If a part of your audience does not
speak English, arrange for a translator.

2. Schedule the meeting location and time  so that citizens (particularly
handicapped individuals) have easy access.  Ensure the availability of
sufficient seating, microphones, lighting, and recorders.  Hold the
meeting at a time and place that will accommodate the majority of
concerned citizens.

3. Announce the meeting  at least 30 days before the meeting date. 
Provide notice of the hearing in local newspapers, broadcast media,
signs, and mailings to interested citizens (you can find requirements
for pre-application meetings in § 124.31(d)).  Choose communication
methods that will give all segments of the community an equal
opportunity to participate.  Use multilingual notices where
appropriate.  Make follow-up phone calls to interested parties to
ensure that the notice has been received.  Provide the name of a
contact person.

4. Make relevant documents available for public review.   If you are a
permittee requesting a class 2 or 3 permit modification, you must
place a copy of the modification request and supporting documents in
a location that is publicly accessible and in the vicinity of the facility
(see § 270.42(b)(3) and (c)(3)).  Announce the location in the public
notice for the meeting.  For other public meetings, you should
consider making important documents available prior to the meeting.

5. Provide an opportunity for people to submit written questions
and comments.   Not all individuals will want, or be able, to attend
the meeting.  Announce in public notices and mailings that written
comments and questions can be submitted to the contact person.  You
may want to raise some of these written comments and questions at
the public meeting.

6. Post a sign-up sheet so that attendees can voluntarily provide their
names and addresses.  If you are a permit applicant holding a pre-
application meeting under § 124.31, you can use this sheet to produce
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and submit an attendee list as part of your part B application (as
required under § 124.31© and § 270.14(b)(22)).  The permitting
agency will use the attendee list to help generate the facility mailing
list. 

7. Take notes  about the major issues of concern and  prepare a
summary of all oral and written comments.   If you are a permit
applicant holding a pre-application meeting under § 124.31, you must
submit a summary of the meeting as part of your part B permit
application (as required under § 124.31© and § 270.14(b)(22)).  For
other public meetings, you should make a summary available for
public review and announce where it is available.

When to Use Some permitting agencies have had success in holding public meetings
prior to a public hearing.  Public hearings are often “staged” events with
little opportunity for new input or discussion.  Some participants have
criticized them as opportunities for grandstanding.  Public meetings, on the
other hand, allow interested parties to ask questions and raise issues in an
informal setting.  A public meeting can provide a useful means of two-way
communication at any significant stage during the permitting or corrective
action process.

If you are a permit applicant required to hold a pre-application meeting
under § 124.31, the public meeting format is one option you can use.  Refer
to the discussion in Chapter 3 for more information.

Accompanying
Activities

Provide public notice  of the meeting and designate a contact person . 
Fact sheets  and exhibits  can inform people about permitting issues at
public meetings.  You may also consider establishing an  information table
where people who may feel uneasy speaking during the meeting can ask
questions and pick up materials.  Another option is to make your staff
available after in the meeting, in the same manner  as an availability
session  or an open house .  Information repositories  can complement the
meeting by making important documents available for public review.

Advantages and
Limitations  

A public meeting provides a forum where interested people can ask
questions and discuss issues outside of the formality of a public hearing. 
They are flexible tools that are open to everyone.

Some citizens may be reluctant to speak up at public meetings.  You can
address this concern by providing one-on-one access to your staff via an
information table or an open house, or by scheduling informal meetings. 
Public meetings, like public hearings, could become adversarial.
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Checklist for Public Meetings

(As applicable):

   Determine location for public meeting 

   Facility name, location 

   Contact person at location 

   Phone number                                                                                                     

   Occupancy size 

   Handicap accessibility 

   Features:
     Restrooms
     Public telephones

     Adequate parking
     Security

   Determine date, time of public meeting:

Date:                                                                                          

Time:                                                                                          

   Confirm availability at location (if location is not available, determine new location or new date)

   Announce the public meeting.  (Pre-application meetings under § 124.31 must be announced
through a display advertizement in a newspaper of general circulation, over a broadcast medium,
and through a sign posted on or near the site of the facility or proposed facility).

   Contact local officials

   Notify key agencies and other stakeholder groups

   Provide an opportunity, in the notice, for people to submit written comments

   Determine whether a translator is needed

   Determine presentation requirements (depending upon the specific requirements of your
presentation, some of these items may be optional)

   Electrical outlets

   Extension cords
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Checklist for Public Meetings (continued)

   Accessible lighting control panel

   Podium

   Stage

   Table(s) and chairs for panel

   Table skirt

   Sign-up sheet for the mailing list.  (If you are conducting a pre-application meeting under §
124.31, you are required to provide a sign-up sheet or another means for people to add their
names to the facility mailing list.  You must provide the sheet to the permitting agency as a
component of your part B permit application).

   Water pitcher and glasses

   Sound system

   Microphones (stand, tabletop)

   Cables

   Speakers

   Technician/engineers available for hearing

   Visual aids

   Slides

   Slide projector

   Extra projector bulbs

   Flip chart

   Flip chart markers

   Overhead transparencies

   Overhead machine

   VCR and monitor

   Screen

   Table for projection equipment
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Checklist for Public Meetings (continued)

   Security personnel (if necessary)

   Table for meeting recorder (who will produce a meeting transcript or summary)

   Registration table

   Registration cards

   Writing pens

   Signs 

   Miscellaneous supplies:

   Scissors

   Tape (masking, transparent)

   Thumbtacks

   Public information materials (fact sheets, etc.)

   Prepare meeting agenda.  (Facility owners/operators conducting a pre-application meeting under
§ 124.31 should refer to chapter 3 of this manual for information on the subjects they should
cover during the meeting).

   Arrange contingency planning.  Decide what to do if:
  C more people show up than capacity
  C equipment malfunctions 

   Prepare the meeting summary/transcript and make it available to the public.  (Facility
owners/operators conducting a pre-application meeting under § 124.31 must provide the summary
to the permitting agency as a component of the part B application).  
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Public Hearings

Regulatory
Requirements

Public hearings are required if requested (§ 124.11) by the public during the
draft permit stage, during an agency-initiated modification under § 270.41,
or a Class 3 permit modification under § 270.42(c)(6).  The agency will
also hold a public hearing at the draft permit stage when there is a high
level of public interest (based on requests), or when the agency thinks that
the hearing might clarify relevant issues (§ 124.12).  The agency will also
hold a hearing if these conditions apply during closure or post-closure at
interim status facilities (§§ 265.112(d)(4) and 265.118(f)).    

Description of Activity Public hearings provide an opportunity for the public to provide formal
comments and oral testimony on proposed agency actions.  Occasionally
the agency will present introductory information prior to receiving
comments.  All testimony received becomes part of the public record.  

In contrast to a public hearing, a public meeting  (see above in this
Chapter) is intended to provide two-way discussion and is not always
recorded for the public record. 

Permittees and facility staff have no official role during a hearing.  The
hearing is a regulatory requirement of the permitting agency.

Level of Effort Several days to a week may be required to arrange for a public hearing,
including the location, hearing logistics, and agenda preparation.  Other
activities include preparing the notice for the hearing, conducting a dry-run
of the hearing, and preparing and copying materials.

How to Conduct the
Activity

To conduct public hearings:

1. Anticipate the audience and the issues of concern.   Identify the
audience's objectives, expectations, and desired results.  With this
information you can determine whether the hearing is likely to be
confrontational, or if the audience will need more detailed
information about a permit or corrective action.  If a part of your
audience does not speak English, arrange for a translator.

2. Schedule the hearing location and time  so that citizens (particularly
handicapped individuals) have easy access.  Identify and follow any
procedures established by the local and state governments for public
hearings.  Ensure the availability of sufficient seating, microphones,
lighting, and recorders.  Hold the hearing at a time and place that will
accommodate the majority of concerned citizens.

3. Arrange for a court reporter  to record and prepare a transcript of
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the hearing.

4. Announce the public hearing  at least 30 days before the hearing
date.  Provide notice of the hearing in local newspapers and mailings
to interested citizens.  Under § 124.10(b), you may combine the
hearing notice with the draft permit notice.  Make follow-up phone
calls to interested parties to ensure that the notice has been received.

5. Provide an opportunity for people to submit written comments.  
Not all individuals will want to provide oral testimony.  Publicize
where written comments can be submitted and how they will be
reviewed.

6. Prepare a transcript of all oral and written comments.   Announce
where the transcript will be available for public review.

The following are general tips on conducting public hearings:

Be clear and up front with meeting format and logistics.   Public
hearings are very limited in the amount of information that is exchanged
and the extent to which responses are given.  Participants should not expect
the question and answer format found in public meetings.

Establish meeting format.   Public hearings should be managed by a
hearings officer or moderator, whose responsibility it is to ensure that all
comments are taken for the public record.

Establish a speakers list .  A moderator should develop a list of
speakers from the list of respondents to public notices (e.g., those
responding to a notice saying, "those wishing to be placed on the list
of commenters should contact ...") and/or by asking those wishing to
speak to identify themselves on a sign-up list on the way into the
hearing.  While limiting commenters to a pre-developed list may be
inappropriate, such lists serve as valuable management tools in
bringing forward commenters in an orderly and expeditious manner.

Establish time limits for commenters .  A moderator should establish a
set time limit for an individual to make comments.  Typically the
limit is five minutes or less.  Those wishing to make more detailed
comments should be encouraged to submit their comments in writing.

Establish time limits (if any) for the hearing .  Based on your speakers
list, and assuming a limited speaking time for individual commenters,
the moderator may establish time limits (if any) on the hearing.  Most
hearings last between two and five hours.  However, for very
controversial topics, public hearings have been known to extend over
a period of days.

Interacting with commenters .  Because comments become part of the
public record, the moderator should ask all commenters to give their
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names and addresses.  If there is doubt about spelling, the moderator
should ask the commenters to spell names or street names.  In cases
where there may be litigation, it is common practice to further request
that anyone legally representing any party as part of the permit
process or decision identify that fact.

When giving the floor to a commenter, the moderator should also note
the person's name, so that he/she can thank the commenters by name
at the conclusion of the comment (e.g., "Thank you for those
comments, Ms. Smith.").

Speakers from the permitting agency .  There are no set rules for who
should participate or speak at a public hearing.  In the spirit of the
law, the participants from the agency should be those who will be
most involved with making the actual decision -- that is, the permit
writer, and senior staff who will weigh all information, including
these public comments, prior to reaching a final decision.  Speakers
from the agency should be limited to explaining briefly the decision
being made (e.g., "We are here to discuss a proposed modification to
the facilities permit to conduct the following activities...").

When to Use C When requested by a member of the public during a public comment
period on a permit, closure, or corrective action.  Once requested,
hearings require a minimum 30-day advance notice.

C Public hearings are usually conducted during the public comment
period following the issuance of a draft permit, major permit
modification, or at the selection of a proposed corrective measure.

C Public hearings may be appropriate at other times during the process,
especially if the level of community concern warrants a formal record
of communication.

Accompanying
Activities

Public notices  distributed to the mailing list  and published in local
newspapers are used to announce hearings to the public.  If a hearing is
held to solicit comments on either a draft permit decision or proposed
corrective measure, the agency must prepare a response to comments . 
The response to comments documents all submitted public comments and
includes the agency's responses.  An educational workshop  or public
meeting  may be useful shortly before the public hearing to explain key
issues of the proposed decision or corrective measure and respond to citizen
concerns.

Advantages and
Limitations

A hearing provides a record of communication so citizens can be sure that
their concerns and ideas reach the permitting agency.   Public hearings gen-
erally should not serve as the only forum for citizen input.  They occur at
the end of a process that should have provided earlier public access to
information and opportunities for involvement.  Earlier opportunities
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should answer most questions and arguments that are based on curiosity,
emotion, sensationalism, or a lack of knowledge about the situation, thereby
freeing the hearing for factually-based questions.  Meet citizens' needs for
information before a formal hearing with techniques such as fact sheets,
small-group meetings, and one-on-one briefings.

The formality of a public hearing often creates an atmosphere of "us versus
them."  There may be little opportunity to interact with citizens.  This may
be frustrating to some; however, informal gatherings and question and
answer sessions are often effective ways to interact with the public on an
interpersonal level.  A variety of informal techniques, ranging from talking
to citizens groups to holding workshops, are discussed throughout this
chapter.

Public hearings can easily become adversarial.  One way to avoid hostility
or confrontation is to make sure the community has had an opportunity to
express concerns in a less formal setting prior to the hearing.  More
frequent contact with concerned citizens before a formal public hearing will
reduce the likelihood of a confrontation.
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Checklist for Public Hearings

(As appropriate):

   Determine location(s) for public hearing 

   Facility name, location 

   Contact person at facility 

   Phone number 

   Occupancy size 

   Handicap accessibility 

   Features:
     Restrooms
     Public telephones
     Adequate parking
     Security

   Determine date, time of public hearing:

Date:                                                                                          

Time:                                                                                          

   Confirm hearing facility availability (if facility not available, determine new facility or new
hearing date)

   Announce the public hearing through a public notice in at least one newspaper 30 days prior to
the hearing

   Contact local officials

   Notify key agencies

   Determine presentation requirements (depending upon the specific requirements of your
presentation, some of these items may be optional)

   Electrical outlets

   Extension cords

   Accessible lighting control panel
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Checklist for Public Hearings (continued)

   Podium

   Stage

   Table(s) and chairs for panel

   Table skirt

   Water pitcher and glasses

   Sound system

   Microphones (stand, tabletop)

   Cables

   Speakers

   Technician/engineers available for hearing

   Visual aids

   Slides

   Slide projector

   Extra projector bulbs

   Flip chart

   Flip chart markers

   Overhead transparencies

   Overhead machine

   VCR and monitor

   Screen

   Table for projection equipment

   Security personnel
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Checklist for Public Hearings (continued)

   Table for court reporter

   Registration table

   Registration cards

   Writing pens

   Signs 

   Miscellaneous supplies:

   Scissors

   Tape (masking, transparent)

   Thumbtacks

   Public information materials (fact sheets, etc.)

   Prepare meeting agenda

   Determine hearing participants/speakers

   Prepare opening comments for hearing officer

   Arrange contingency planning, decide what to do if:
  C more people show up than capacity
  C the crowd becomes disruptive

   Coordinate with public involvement coordinator on notification of the media

   Set date and time for debriefing following the hearing
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Availability
Sessions/Open
Houses

Regulatory
Requirements

None.  (In some cases, an availability session or an open house may fulfill
the pre-application meeting requirement under § 124.31, as long as the
meeting achieves the standards of that section.  See “The Pre-Application
Meeting” in Chapter 3 for more detail.)

Description of Activity Availability sessions/open houses are informal meetings in a public location
where people can talk to involved officials on a one-to-one basis.  The
meetings allow citizens to ask questions and express their concerns directly
to project staff.  This type of gathering is helpful in accommodating
individual schedules.

Availability sessions and open houses can be set up to allow citizens to talk
with representatives from all interested organizations.  Citizens can find out
more about all sides of a permitting issue through conversations with
agency officials, facility staff, and representatives of involved interest
groups and civic organizations.

Level of Effort An availability session/open house may take two to three days to plan and
conduct.  Allow sufficient time to select a date, time, and location for the
meeting, plan for the session, prepare supporting materials, and meet with
and brief your staff who will attend the meeting.  You should plan for about
five hours for the actual session.

How to Conduct the
Activity

To conduct an availability session/open house:

1. Select a date, time, and location for the availability session/open
house that encourages attendance.   Evening hours usually are
preferable.  The location should be in an easily accessible building
familiar to residents (such as a public library, school, or local meeting
room).

2. Anticipate the number of attenders and plan accordingly.   If a
large number of people is expected, consider the possibility of holding
two availability session/open houses to enable staff to meet and talk
with each attender.  Alternatively, you can increase the number of
staff or the length of the availability session/open house.  As a general
rule, planning for one staff member per 15-20 attenders should foster
an informal atmosphere for conversation, and thereby avoid the
situation where a staff member has to speak to a "crowd."
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3. Develop or gather together appropriate explanatory materials.  
These materials may include poster boards, handouts, or fact sheets.

4. Publicize the availability session/open house at least two weeks
ahead of time, if possible.   Send announcements to newspapers,
television and radio stations, citizens on the mailing list, and any
interested community organizations that publish newsletters.

5. Ensure that appropriate staff attend,  so that citizens can meet
those who will be responsible for facility activities.  The staff present
should be able to answer both technical and policy questions.

6. Meet with and brief staff and rehearse for the session.   Anticipate
questions that may be asked during the session and prepare answers.

When to Use An availability session/open house is most appropriate:

C When scheduling of meetings is difficult because of community
members' schedules;

C When new information is available on several different
technical or regulatory issues that would make explaining it in
its entirety would be too long for a more formal meeting;

C When community members have widely varying interests or
levels of knowledge;

C When an informal setting is appropriate to enhance your
credibility with the community;

C When staff is available;

C When larger crowds will make it difficult for certain members
of the public to raise questions; and

C In some cases, to fulfill the pre-application meeting
requirements in § 124.31 (see “Regulatory Requirements” above
in this section).

Accompanying
Activities

Exhibits  and fact sheets  can provide background information that enables
citizens to ask more informed questions about the facility during the
availability session/open house.

Advantages and
Limitations

The one-to-one conversations during an availability session/open house can
help build trust and establish a rapport between citizens and project staff. 
An informal, neutral setting will keep officials and the public relaxed and
make communications smoother.  Citizens can find out more about all
viewpoints concerning a permitting action if public interest groups, civic
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organizations, agency officials, and facility staff are present at the session.   

Planning and conducting an availability session/open house can require a
significant amount of staff time.  A low turnout may not justify the effort. 
Hence, community interest in the site should be significant before an
availability session/open house is planned.
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Checklist for Availability Sessions/Open Houses

(* If you are conducting this activity to fulfill the requirements of § 124.31, the activity must meet the
standards of that section.  See Chapter 3 for more information).

(As appropriate):

   Determine location(s) for meeting (complete for each available facility)

   Facility name, location                                                

   Contact person at facility                                                

   Phone number                                                

   Occupancy size                                                

   Handicap accessibility                                                

   Features:
    Restrooms
    Public telephones
    Adequate parking

   Determine date, time of meeting:

Date:                                                                                       

Time:                                                                                       

   Prepare draft notice (public notice, flier)

   Coordinate internal review of notice

   Prepare final notice

   Determine what officials will attend availability session/open house

   If applicable, coordinate with other organizations that will be available at the session

    Notify citizens of availability session/open house

   Direct mailing to citizens on facility mailing list

   Verify that mailing list is up-to-date

   Request mailing labels

   Public notice in local newspaper(s)

   Prepare handouts, other informational material for availability session/open house
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Workshops

Regulatory
Requirements

None.

Description of Activity Workshops are seminars or gatherings of small groups of people (usually
between 10 and 30), led by a small number of specialists with technical
expertise in a specific area.  In workshops, participants typically discuss
hazardous waste issues where citizens comment on proposed response
actions and receive information on the technical issues associated with the
permitting process and the RCRA program in general.  Experts may be
invited to explain the problems associated with releases of hazardous
substances and possible remedies for these problems.  Workshops may help
to improve public understanding of permit conditions or hazardous waste
problems at a facility and to prevent or correct misconceptions.  Workshops
also may identify citizen concerns and encourage public input.

Level of Effort A one-day workshop may take about three days to a week to plan and
execute.  Another day will probably be required to follow up on any issues
that arise during the workshop.

How to Conduct the
Activity

To conduct a workshop:

1. Determine the focus of the workshop.   Decide what topic or topics
will be covered in either one or more workshops.  Suggested topics
include:  purpose of RCRA; description of the permit process or
corrective action program; proposed remedies; risk assessment;
identified health or environmental problems; and/or method and
format for receiving citizen comments on the proposed or ongoing
actions.  Determine what staff will be needed at each workshop and
whether any outside experts will be needed.

2. Plan the workshop.   Decide ahead of time on a minimum and
maximum number of participants.  If there are too few, consider
holding an informal meeting and postpone the workshop until
additional interest develops.  Identify a convenient location and time
for the workshop, and set a date that does not conflict with other
important meetings or interests (for example, town council meetings,
high school sporting events).

3. Announce the workshop  by publishing a notice well in advance (at
least 3 weeks) in the local newspapers.  Send a notice of workshops
with mailings to all citizens on the facility mailing list and distribute
posters around town.  Send out invitations and registration forms to
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concerned citizens.  Provide for multiple registrations on each form to
accommodate friends who also might be interested in the workshop. 
Emphasize that the number of participants is limited, and provide a
deadline for registration.

When to Use Workshops are appropriate:

C When the RCRA process needs to be explained to community
members interested in participating in the process;

C When specific topics needs to be discussed in detail, especially
health or risk assessment issues; and

C When technical material needs to be explained and feedback
from the community is important to make sure that citizens
understand the material.

Accompanying
Activities

Workshops can be conducted before formal public hearings  or during
public comment periods  to give citizens some ideas on developing and
presenting testimony.  Fact sheets  and exhibits  can complement the
workshop.

Advantages and
Limitations

Workshops provide more information to the public than is possible through
fact sheets or other written materials.  Workshops have proven successful
in familiarizing citizens with key technical terms and concepts before a
formal public meeting.  Workshops also allow two-way communication,
making them particularly good for reaching opinion leaders, interest group
leaders, and the affected public.

If only a limited number are held, workshops can reach only a small
segment of the affected population.  

When planning a workshop, you should make sure that it is announced in
local newspapers, to help ensure that it will be well-attended.  In addition, it
may be helpful to specifically invite all residents who have expressed an
interest in the site.
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Checklist for Workshops

(As appropriate):

   Determine purpose of workshop 

   Determine number of attenders 

   Plan the workshop

   Identify topics to be presented

   Identify agency officials to present topics, handle registration

   Prepare handouts, other informational materials

   Determine location(s) for workshop (complete for each available facility)

   Facility name, location 

   Contact person at facility 

   Phone number 

   Occupancy size 

   Handicap accessibility 

   Features:
   Restrooms
   Public telephones
   Adequate parking

   Determine date, time of workshop:

Date: 

Time: 

   Prepare draft notice announcing workshop (public notice, flier)

   Coordinate internal review of notice

   Prepare final notice
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Checklist for Workshops (continued)

   Notify citizens of workshop

   Direct mailing to citizens on facility mailing list

   Verify that mailing list is up-to-date

   Request mailing labels

   Public notice in local newspaper(s)

   Determine presentation requirements

   Electrical outlets

   Extension cords

   Accessible lighting control panel

   Window covers

   Podium

   Stage

   Table(s) and chairs for panel

   Water pitcher and glasses

   Sound system

   Microphones (stand, tabletop, lavaliere)

   Cables

   Speakers

   Technician/engineers available for hearing

   Visual aids

   Slides

   Slide projector
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Checklist for Workshops (continued)

   Extra projector bulbs

   Flip chart

   Flip chart markers

   Overhead transparencies

   Overhead machine

   VCR and monitor

   Screen

   Table for projection equipment

   Registration table

   Registration cards

   Writing pens

   Signs 

   Miscellaneous supplies:

   Scissors

   Tape (masking, transparent)

   Thumbtacks

   Public information materials (fact sheets, etc.)

   Arrange and conduct at least one rehearsal
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Attending Other
Stakeholder
Meetings and
Functions

Regulatory
Requirements

None.  (The permitting agency may need to attend public meetings held by
the permittee under § 270.42 in order to respond to public comments on the
modification request.  Agencies may also want to attend the applicant’s
pre-application meeting held under § 124.31.  See the section on the “Pre-
Application meeting” in Chapter 3 for more detail.)

Description of Activity Permitting agencies, facilities, local governments, environmental
organizations, religious and civic groups may all hold meetings or other
gatherings during the permitting process.  Some may be required by
regulation and others may be informational meetings or discussions of
important issues.  As an involved stakeholder, you can learn more about the
views of other stakeholders by attending their meetings.  You can join in
important discussions and provide information.  Some groups may invite
you to give a presentation  or a briefing .

Level of Effort The time you commit to attending other stakeholder meetings or functions
will depend on the level of your participation.  Meetings can vary in length;
your resource commitment will be more substantial if you agree to give a
briefing  or a presentation  (see those sections of this chapter for more
information).  You will need a few hours to prepare notes for your file after
the meeting.

How to Conduct the
Activity

If you decide to attend a meeting, you may want to inform the host
organization that you plan to attend the meeting.  If you choose to identify
yourself at the meeting, be prepared to answer questions.  You may want to
bring fact sheets or other information you can provide upon request.  In any
case, be prepared to listen to the discussion and prepare notes for your files.

The host organization may ask you to provide a briefing  or a presentation . 
See those sections of this chapter for more information. 

When to Use You may want to attend other stakeholders’ meetings when the meetings
are open and you want to learn more about the views held by other
stakeholders.  In some cases, a group may invite your organization to attend
a meeting to provide input or answer questions.  In such cases, you should
be prepared to answer questions or present the views of your organization.

If appropriate, you may want to make fact sheets  available upon request at
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Accompanying
Activities

the meeting.  Provide the name of a contact person .  If you are
representing the permitting agency,  let participants know about how to put
their names on the facility mailing list .

Advantages and
Limitations

Attending meetings or functions held by other stakeholders can provide
useful insight to other opinions and concerns.  This information can help
you plan other public participation events and complement data you gather
from community interviews.

This activity should not be used in place of informal meetings or other
activities that may be more appropriate.  If your attendance has the
potential to cause problems, make sure to contact the host before the
meeting. 
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Citizen Advisory
Groups

Regulatory
Requirements

None.

Description of Activity A Citizen Advisory Group (CAG) provides a public forum for
representatives of diverse community interests to present and discuss their
needs and concerns with government and/or the facility.  Although CAGs
may come in many different forms and have different responsibilities and
roles, they are generally composed of a board of stakeholders that meets
routinely to discuss issues involving a particular facility.  The purpose of a
CAG is usually to advise a facility owner/operator or the permitting agency
on permitting or corrective action activities.

CAGs can be a good way to increase active community participation in
environmental decision-making and provide a voice for affected
community members and groups.  They promote direct, two-way
communication among the community, the permitting agency, and the
facility.

The make-up and mission of a CAG may vary -- there is no set formula
governing the make-up or responsibilities of the group.  The best type of
CAG to use will depend on the situation.  For instance, a citizen
organization may create a CAG of affected community members to provide
an official voice from the community.  Facility owner/operators may create
a CAG of affected community members to provide informal or formal
advice.  A permitting agency may form a CAG that includes stakeholders
from the facility, the community, and the agency.  

In establishing a CAG, it is important to bear in mind that the size of a
group can often have an impact on its effectiveness -- for example, too
large of a group can inhibit how efficiently it can work and come to
consensus on issues, and too small of a group may not be adequate to
represent diverse community concerns.  

Forming a CAG does not necessarily mean that there will be universal
agreement about permitting or corrective action issues.  Nor does having a
CAG mean there will be no controversy during the process.  However,
when decisions made by the facility or the permitting agency differ from
the stated preferences of a CAG, the facility or the agency should accept
the responsibility of explaining its decision to CAG members. 

RCRA regulations do not require the use of advisory groups; however, EPA
regulations do contain standards for advisory groups if EPA decides to
require them under 40 CFR.  These standards are located in 40 CFR 25.7. 
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Although these standards may not apply to all types of advisory groups used
in conjunction with RCRA permitting, they provide useful guidance for
agencies, facilities, and public interest groups who may want to use
advisory groups.  A copy of the part 25 regulations is available Appendix F. 

EPA’s Office of Emergency and Remedial Response has issued guidance
on the use of CAGs at Superfund sites (see Appendix E).  Although there
are many differences between the Superfund and RCRA programs (most
notably that Superfund often deals with abandoned sites while RCRA
typically deals with existing or potential facilities), a large part of the
Superfund CAG guidance discusses CAG development, membership, and
training that may be applicable to some RCRA CAGs.  Superfund
terminology and process aside, the guidance contains some very useful,
concise advice on various aspects of CAGs.

Although CAGs are a useful tool in many situations, they may not always
be appropriate.  See the section “When to Use” below for a list of factors
you should consider before forming a CAG.   

Level of Effort CAGs can be a time-consuming and expensive endeavor.  Membership
selection, meeting preparation and follow-up, information dissemination,
and training all take a lot of resources.  Unlike the Superfund program,
agencies that implement RCRA cannot provide Technical Assistance
Grants (TAGs) to help defray the costs of CAGs.

How to Conduct the
Activity

See EPA’s Guidance for Community Advisory Groups at Superfund Sites
and 40 CFR § 25.7 (in Appendices E and F) for information on how to set
up CAGs.  Keep in mind that CAGs under the RCRA program will differ
from CAGs under Superfund.  You may want to obtain a copy of the
reference list of public participation and risk communication literature
(available through the RCRA Hotline or the RCRA Information Center in
Docket Number F-95-PPCF-FFFFF) to look for additional information
sources on this topic.

When to Use A CAG can be formed at any point in the permitting or corrective action
process, and may be most effective in the early stages.  Generally, the
earlier a CAG is formed, the more members can participate in and impact
decision-making.

CAGs may not be appropriate in every situation.  If you are considering use
of a CAG, you should consider the following factors:

C the level of community interest and concern;

C community interest in forming a CAG;

C the existence of groups with competing agendas in the community;



C environmental justice issues or concerns regarding the facility;

C the history of community involvement with the facility, or with
environmental issues in general; and

C the working relationship between the facility, the community, and the
permitting agency.

Accompanying
Activities

Depending on the make-up and the purpose of the CAG, you may want to
provide public notice , hold a public meeting , and issue a news release
before forming the CAG.  The CAG may choose to provide public
participation activities (such as meetings , newsletters , or availability
sessions ) as part of its mission.

Advantages and
Limitations

CAGs can increase active community participation in environmental
decision-making and provide a voice for affected community members and
groups.  They promote direct, two-way communication among the
community, the permitting agency, and the facility and can highlight your
organization’s commitment to inclusive stakeholder input.  

CAGs can be time- and resource-intensive.  CAGs that do not accurately
reflect or account for public concerns may lose support in the community. 
In addition, uncertainty about the group’s charter may cause conflict and
hard feelings.  If you plan to use a CAG, the mission and responsibilities of
the CAG must be made clear from the start.  Finally, CAGs can spend so
much time agreeing on procedures that they drive away people who are
concerned with substance.  The need for elaborate procedures can be
sharply reduced if an advisory group agrees to work on a consensus basis
rather than by majority vote. 



APPENDIX A --  LIST OF EPA CONTACTS

EPA Headquarters 401 M Street, SW
Washington, DC  20460

Directory Assistance (202) 260-2090 (TDD 260-3658)
Office of Solid Waste and Emergency Response (202) 260-4610 
Office of Solid Waste (202) 260-4627
Office of Enforcement and Compliance Assurance (202) 260-4134

RCRA Hotline (800) 424-9346 (TDD 553-7672)
(Washington, DC Metro Area) (703) 412-9810 (TDD 412-3323)

Hazardous Waste Ombudsman (800) 262-7937
(Washington, DC Metro Area) (202) 260-9361

Office of Environmental Justice (800) 962-6215
(Washington, DC Metro Area) (202) 260-6359

Pollution Prevention Information Clearinghouse (202) 260-1023
Public Information Center (202) 260-2080
RCRA Information Center (703) 603-9230 (see brochure)

EPA Regional Offices

Region 1 JFK Federal Building
(CT, ME, MA, NH, RI, VT) Boston, MA  02203-0001

(617) 565-3420

Region 2 290 Broadway
(NJ, NY, PR, VI) New York, NY  10007-1866

(212) 637-3000

Region 3 841 Chestnut Building
(DE, DC, MD, PA, VA, WV) Philadelphia, PA  19107

(215) 597-9800

Region 4 345 Courtland St., NE
 (AL, FL, GA, KY, MS, NC, SC, TN) Atlanta, GA  30365

(404) 347-4727

Region 5 77 West Jackson Blvd.
(IL, IN, MI, MN, OH, WI) Chicago, IL  60604-3507

(312) 353-2000

Region 6 Fountain Place 12th Fl., Suite 1200
(AR, LA, NM, OK, TX) 1445 Ross Avenue

Dallas, TX 75702-2733
(214) 665-6444

Region 7 726 Minnesota Avenue
(IA, KS, MO, NE) Kansas City, KS  66101

(913) 551-7000



Region 8 999 18th Street, Suite 500
(CO, MT, ND, SD, UT, WY) Denver, CO  80202-2466

(303) 293-1603

Region 9 75 Hawthorne St.
(AZ, CA, HI, NV, AS, GU) San Francisco, CA  94105

(415) 744-1305

Region 10 1200 Sixth Avenue
(AK, ID, OR, WA) Seattle, WA  98101

(206) 553-1200



APPENDIX B --  LIST OF STATE RCRA CONTACTS

Alabama Department of Environmental Management District of Columbia Department of Consumer and
1751 Cong. Wm. L. Dickinson Drive Regulatory Affairs
Montgomery, AL  36130 Environmental Regulation Administration
(205) 271-7730 2100 Martin Luther King Jr. Ave., SE

Alaska Department of Environmental Conservation (202) 404-1167
410 Willoughby Avenue, Suite 105
Juneau, AK  99801-1795 Florida Department of Environmental Regulation
(907) 465-5150 Twin Towers Office Building

For American Samoa, contact: Tallahassee, FL  32399-2400
U.S. EPA Region 9 (904) 488-0300
Hazardous Waste Management Division
75 Hawthorne Street Georgia Department of Natural Resources
San Francisco, CA  98101 1154 East Tower
(415) 744-2098 205 Butler Street, SE

Arizona Department of Environmental Quality (404) 656-7802
3303 N. Central Avenue
Phoenix, AZ  85012 Guam Environmental Protection Agency
(602) 207-4146 Harmon Plaza, Complex Unit B-107

Arkansas Department of Pollution Control and Harmon, Guam  96911
Ecology
8001 National Drive Hawaii Department of Health
PO Box 8913 Five Waterfront Plaza, Suite 250
Little Rock, AR  72219-8913 500 Ala Moana Boulevard
(501) 562-7444 Honolulu, HI  96813

California Department of Toxic Substances Control Idaho Department of Environmental Quality
10151 Croydon Way, Suite 3 1410 N. Hilton, Third Floor
Sacramento, CA  95827 Boise, ID  83706
(916) 255-3618 (208) 334-5879

Colorado Department of Health Illinois Environmental Protection Agency
4300 Cherry Creek Drive So. 2200 Churchill Road
HMWMD Springfield, IL  62706
Denver, CO  80222-1530 (217) 785-8452
(303) 692-3300

Connecticut Department of Environmental Protection 105 S. Meridian Street
State Office Building PO Box 6015
165 Capitol Avenue Indianapolis, IN  46225
Hartford, CT  06106
(203) 566-4869 For Iowa, contact:

Delaware Department of Natural Resources and RCRA Branch
Environmental Control 726 Minnesota Ave.
PO Box 1401, 89 Kings Highway Kansas City, KS  66101
Dover, DE  19903 (913) 551-7646
(302) 739-3689

Washington, DC  20020

2600 Blair Stone Road

Atlanta, GA  30334

103 Orjas Street

Indiana Department of Environmental Management

U.S. EPA Region 7

Kansas Department of Health and Environment



Forbes Field, Building 740 Cogswell Building
Topeka, KS  66620 Helena, MT  59620
(913) 296-1600 (406) 444-1430

Kentucky Department of Environmental Protection Nebraska Department of Environmental Quality
Fort Boone Plaza, Building No. 2 State House Station
14 Reilly Road PO Box 98922
Frankfort, KY  40601 Lincoln, NE  68509-8922
(502) 564-6716 (402) 471-2186

Louisiana Department of Environmental Quality Nevada Division of Environmental Protection
PO Box 82178 333 West Lye Lane
Baton Rouge, LA  70884-2178 Carson City, NV  89710
(504) 765-0332 (702) 687-5872

Maine Department of Environmental Protection New Hampshire Department of Health and Welfare
State House Station #17 Health and Welfare Building
Augusta, ME  04333 6 Hazen Drive
(207) 289-2651 Concord, NH  03301

Maryland Department of the Environment
2500 Broening Highway New Jersey Department of Environmental Protection
Baltimore, MD  21224 120 South Stockton St.,CN-414
(410) 631-3343 Trenton, NJ  08625

Massachusetts Department of Environmental
Protection New Mexico Environment Department
One Winter Street, 5th Floor Harold Runnels Building
Boston, MA  02108 1190 St. Francis Drive
(617) 292-5851 PO Box 26110

Michigan Department of Natural Resources (505) 827-2911
Box 30241
Lansing, MI  48909 New York Department of Environmental
(517) 373-2730 Conservation

Minnesota Pollution Control Agency Albany, NY  12233-7251
520 Lafayette Road, North (518) 457-9257
St. Paul, MN  55155
(612) 297-8330 North Carolina Department of Environment, Health,

Mississippi Department of Environmental Quality PO Box 27687
PO Box 10385 Raleigh, NC  27611-7687
Jackson, MI  39289-0385 (919) 733-4996
(601) 961-5171

Missouri Department of Natural Resources Laboratories
Jefferson Building 1200 Missouri Ave.
205 Jefferson Street (13/14 Floor) PO Box 5520
PO Box 176 Bismarck, ND  58502-5520
Jefferson City, MO  65102 (701) 221-5166
(314) 751-3176

Montana Department of Health and Environmental U.S. EPA Region 9
Sciences Hazardous Waste Management Division

(603) 271-2900

(609) 292-9880

Santa Fe, NM  87502

PO Box 7252

and Natural Resources

North Dakota Department of Health and Consolidated

For Northern Mariana Islands, contact:



75 Hawthorne Street Tennessee Department of Public Health
San Francisco, CA  94105 401 Church St.
(415) 744-2098 LNC Tower, 5th Floor

Ohio Environmental Protection Agency (615) 532-0780
1800 Watermark Drive
Columbus, OH  43215 Texas Natural Resources Conservation Commission
(614) 644-2977 P.O. Box 13087, Capitol Station

Oklahoma Department of Environmental Quality (512) 908-1000
1000 Northeast 10th Street
Oklahoma City, OK  73117-1212 Utah Department of Environmental Quality
(405) 271-5338 PO Box 144880

Oregon Department of Environmental Quality (801) 538-6170
811 Southwest 6th Avenue
Portland, OR  97204 Vermont Agency of Environmental Conservation
(503) 229-5356 103 South Main Street

Pennsylvania Department of Environmental (802) 241-3888
Resources
400 Market Street, 14th Floor For Virgin Islands, contact:
Harrisburg, PA  17105-8471 U.S. EPA Region 2
(717) 787-6239 Air and Waste Management Division

For Puerto Rico, contact: New York, NY  10278
U.S. EPA Region 2 (212) 264-0504
Air and Waste Management Division
26 Federal Plaza, Room 1037 Virginia Department of Waste Management
New York, NY  10278 Monroe Building, 11th Floor
(212) 264-0504 101 North 14th Street

Rhode Island Department of Environmental (804) 225-2863
Management
204 Canon Building, 75 Davis Street Washington Department of Ecology
Providence, RI  02908 PO Box 47658
(401) 277-2797 Olympia, WA  98504-7658

South Carolina Department of Health and
Environmental Control West Virginia Department of Commerce, Labor, and
2600 Bull Street Environmental Protection
Columbia, SC  29201 1356 Hansford Street
(803) 734-4711 Charleston, WV  25301

South Dakota Department of Environment and
Natural Resources Wisconsin Department of Natural Resources
319 Coteau PO Box 7921
c/o 500 E. Capital Avenue Madison, WI  53707
Pierre, SD  57501-5070 (608) 266-1327
(605) 773-3153

Nashville, TN  37243-1535

Austin, TX  78711-3087

Salt Lake City, UT  84114-4880

Waterbury, VT  05676

26 Federal Plaza, Room 1037

Richmond, VA  23219

(206) 459-6316

(304) 558-5393

For Wyoming, contact:
U.S. EPA Region 8
Hazardous Waste Management Division
999 18th Street, Suite 500
Denver, CO  80202-2405
(303) 294-1361
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ALABAMA CONNECTICUT

MS. SARAH M. MCDONALD MRS. ANITA L. SILBERBERG
LWV OF ALABAMA LWV OF CONNECTICUT
3357 CHEROKEE ROAD 1890 DIXWELL AVE., #113
BIRMINGHAM,  AL   35223-1313 HAMDEN,  CT   06514-3183
OFFICE PHONE:  (205) 970-2389 OFFICE PHONE:  (203) 288-7996

ALASKA DELAWARE

MS. KAREN CRANE CATHY DEBOVIS
LWV OF ALASKA LWV OF DELAWARE
853 BASIN RD. 1800 N. BROOM ST, RM 207
JUNEAU,  AK   99801-1036 WILMINGTON,  DE   19802-3809

OFFICE PHONE:  (302) 571-8948

ARIZONA DIST. OF COLUMBIA

JOYCE FORNEY JULIA C. GRAVES
LWV OF ARIZONA LWV OF DISTRICT OF COLUMBIA
7239 EAST VISTA DRIVE 2025 EYE ST NW #917
SCOTTSDALE,  AZ   85250 WASHINGTON,  DC   20006
OFFICE PHONE:  (602) 423-5440 OFFICE PHONE:  (202) 331-4122

ARKANSAS FLORIDA

MS. BARBARA MARTIN FAY P. LAW
LWV OF ARKANSAS LWV OF FLORIDA
THE EXECUTIVE BUILDING 540 BEVERLY CT.
2020 WEST THIRD #501 TALLAHASSEE,  FL   32301-

2506
LITTLE ROCK,  AR   72205 OFFICE PHONE:  (904) 224-2545
OFFICE PHONE:  (501) 376-7760

CALIFORNIA GEORGIA

FRAN PACKARD DR. MARTHA ANN SAUNDERS
LWV OF CALIFORNIA LWV OF GEORGIA
926 J STREET, #1000 1776 PEACHTREE ST NW, #233N
SACRAMENTO,  CA   95814 ATLANTA,  GA   30309-2350
OFFICE PHONE:  (916) 442-7215 OFFICE PHONE:  (404) 874-7352

COLORADO HAWAII

MARILYN SHUEY MS. JACQUELINE KIDO
LWV OF COLORADO LWV OF HAWAII
1410 GRANT ST.  #204-B 49 SOUTH HOTEL ST.  #314
DENVER,  CO   80203 HONOLULU,  HI   96813
OFFICE PHONE:  (303) 863-0437 OFFICE PHONE:  (808) 531-7448
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IDAHO LOUISIANA

MARY MCGOWN ELIZABETH B. FRANKS
LWV OF IDAHO LWV OF LOUISIANA
1824 N.  19TH ST. 850 NORTH 5TH ST.  APT 103
BOISE,  ID   83712 BATON ROUGE,  LA   70802-9980

OFFICE PHONE:  (504) 344-3326

ILLINOIS MAINE

MS. SUZANNE B. CALDER SALLY W. BRYANT
LWV OF ILLINOIS LWV OF MAINE
332 SOUTH MICHIGAN AVE. #1142 335 WATER ST.
CHICAGO,  IL   60604-4301 AUGUSTA,  ME   04330
OFFICE PHONE:  (312) 939-5935 OFFICE PHONE:  (207) 622-0256

INDIANA MARYLAND

PAULETTE VANDEGRIFF JOAN PAIK
LWV OF INDIANA LWV OF MARYLAND
2346 S. LYNHURST DR., SUITE 303 200 DUKE OF GLOUCESTER ST
INDIANAPOLIS,  IN   46241 ANNAPOLIS,  MD   21401
OFFICE PHONE:  (317) 241-8683 OFFICE PHONE:  (410) 269-0232

IOWA MASSACHUSETTS

DR.  JANICE A. BERAN NANCY CARAPEZZA
LWV OF IOWA LWV OF MASSACHUSETTS
4815 UNIVERSITY AVE., SUITE 3 133 PORTLAND ST. - LOWER LEVEL
DES MOINES,  IA   50311-3303 BOSTON,  MA   02114
OFFICE PHONE:  (515) 277-0814 OFFICE PHONE:  (617) 523-2999

KANSAS MICHIGAN

LINDA N. JOHNSON CONSTANCE H. FERGUSON
LWV OF KANSAS LWV OF MICHIGAN
919-1/2 S. KANSAS AVE. 200 MUSEUM DRIVE, SUITE 104
TOPEKA,  KS   66612 LANSING,  MI   48933-1997
OFFICE PHONE:  (913) 234-5152 OFFICE PHONE:  (517) 484-5383

KENTUCKY MINNESOTA

JEANNE M. GAGE MS. ANNE C. BORGEN
LWV OF KENTUCKY LWV OF MINNESOTA
CPO 825 BEREA COLLEGE 550 RICE STREET, SUITE 201
BEREA,  KY   40404 ST PAUL,  MN   55104-2144
OFFICE PHONE:  (606) 986-7515 OFFICE PHONE:  (612) 224-5445

STATE STATE
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MISSISSIPPI NEW JERSEY

JOAN JEBSON MS. KATHERINE BECKER
LWV OF MISSISSIPPI LWV OF NEW JERSEY
PO BOX 55505 204 W. STATE STREET
JACKSON, MS   39296-5505 TRENTON, NJ   08608
OFFICE PHONE:  (601) 352-4616 OFFICE PHONE:  (609) 394-3303

MISSOURI NEW MEXICO

LINDA C. MCDANIEL KATHLEEN TOLMAN
LWV OF MISSOURI LWV OF NEW MEXICO
8706 MANCHESTER RD., SUITE 104 621 OLD SANTA FE TRAIL, #10
BRENTWOOD, MO   63144-2724 SANTA FE, NM   87501
OFFICE PHONE:  (314) 961-6869 OFFICE PHONE:  (505) 982-9766

MONTANA NEW YORK

BARBARA SEEKINS EVELYN STOCK
LWV OF MONTANA LWV OF NEW YORK
401 BEN HOGAN DR. 35 MAIDEN LA
MISSOULA, MT   59803-2416 ALBANY, NY   12207-2712

OFFICE PHONE:  (518) 465-4162

NEBRASKA NORTH CAROLINA

ANDREA M. NELSON BERNADETTE PARKER
LWV OF NEBRASKA LWV OF NORTH CAROLINA
THE APOTHECARY 505 OBERLIN RD, SUITE 100
140 NORTH 8TH ST, #418 RALEIGH, NC   27605
LINCOLN, NE   68508 OFFICE PHONE:  (919) 839-5532
OFFICE PHONE:  (402) 475-1411

NEVADA NORTH DAKOTA

MS. MARGARET QUINN MOLLY SPAIN
LWV OF NEVADA LWV OF NORTH DAKOTA
6 SAVAGE CIRCLE 714 COTTONWOOD ST.
CARSON CITY, NV   89703 GRAND FORKS, ND   58201-4824

OFFICE PHONE:  (701) 772-7940

NEW HAMPSHIRE OHIO

LILLIAN N. NELLIGAN MARY LOU JONES
LWV OF NEW HAMPSHIRE LWV OF OHIO
207 NORTH MAIN STREET #2 17 SOUTH HIGH ST, SUITE 650
CONCORD, NH   03301-5048 COLUMBUS, OH   43215-3413
OFFICE PHONE:  (603) 225-5344 OFFICE PHONE:  (614) 469-1505

STATE STATE
PRESIDENT’S NAME PRESIDENT’S NAME
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OKLAHOMA TENNESSEE

CAROL WOODWARD MS. JUDY POULSON
LWV OF OKLAHOMA LWV OF TENNESSEE
525 NW 13TH STREET 1701 21ST AVE., SOUTH #425
OKLAHOMA CITY, OK   73103 NASHVILLE, TN   37212-3797
OFFICE PHONE:  (405) 236-5338 OFFICE PHONE:  (615) 297-7134

OREGON TEXAS

MARY KRAHN RUTHANN J. GEER
LWV OF OREGON LWV OF TEXAS
2659 COMMERCIAL ST. SE #220 1212 GUADALUPE, #107
SALEM, OR   97302-4450 AUSTIN, TX   78701-1800
OFFICE PHONE:  (503) 581-5722 OFFICE PHONE:  (512) 472-1100

PENNSYLVANIA UTAH

MS. ELLEN GRILL MS. NANCY L. COOPER
LWV OF PENNSYLVANIA LWV OF UTAH
226 FORSTER ST. 3804 HIGHLAND DR., SUITE 8D
HARRISBURG, PA   17102-3220 SALT LAKE CITY, UT   84106-4209
OFFICE PHONE:  (717) 234-1576 OFFICE PHONE:  (801) 272-8683

RHODE ISLAND VERMONT

JOYCE MORGENTHALER MARY MACEWAN
LWV OF RHODE ISLAND LWV OF VERMONT
PO BOX 28678 PO BOX 8314
PROVIDENCE, RI   02908-0678 ESSEX, VT   05451
OFFICE PHONE:  (401) 453-1111

SOUTH CAROLINA VIRGIN ISLANDS

MS. MARY ANN BURTT CLOVIS E. EMANUEL
LWV OF SOUTH CAROLINA LWV OF VIRGIN ISLANDS
1314 LINCOLN ST. #212 PO BOX 638
COLUMBIA, SC   29201-3108 ST THOMAS, VI   00804
OFFICE PHONE:  (803) 771-0063

SOUTH DAKOTA VIRGINIA

MINA E. HALL LULU K. MEESE
LWV OF SOUTH DAKOTA LWV OF VIRGINIA
601 S. LINCOLN AVE. 27 STONERIDGE DRIVE
SIOUX FALLS, SD   57104-3830 WAYNESBORO, VA   22980-9548
OFFICE PHONE:  (605) 334-7966 OFFICE PHONE:  (540) 943-2766

STATE STATE
PRESIDENT’S NAME PRESIDENT’S NAME
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WASHINGTON

KAREN E. VERRILL
LWV OF WASHINGTON
1411 4TH AVENUE #803
SEATTLE, WA   98101-2216
OFFICE PHONE:  (206) 622-8961

WEST VIRGINIA

MS. HELEN GIBBONS
LWV OF WEST VIRGINIA
6128 GIDEON RD.
HUNTINGTON, WV   25705-2241

WISCONSIN

MS. MARY JO TIETGE
LWV OF WISCONSIN
122 STATE ST. SUITE 405
MADISON, WI   53703-2500
OFFICE PHONE:  (608) 256-0827

WYOMING

ROSEMARY SHOCKLEY
LWV OF WYOMING
P.O. BOX 687
POWELL, WY   82435-0687



APPENDIX D --  ENVIRONMENTAL JUSTICE PUBLIC
PARTICIPATION CHECKLIST

Introduction:

The environmental justice movement has sparked a lot of discussion on ways to improve
communications and working relations among agencies, industries, and communities.  The
InterAgency Working Group on Environmental Justice, led by EPA, developed a Public
Participation Checklist that lays out ways to identify, inform, and involve stakeholders (e.g.,
environmental organizations, business and trade associations, civic/public interest groups,
grassroots/community-based organizations, tribal governments, and industry).  It reflects a
combination of: guiding principles for setting up and conducting activities, such as public
meetings; specific activities for ensuring widespread and meaningful involvement; and
recommendations on how to effectively carry out those activities.

Although the checklist was initially developed in the context of environmental justice, to help
federal agencies prepare for the first public meeting to discuss their EJ strategies, it embodies
sound principles that apply to public participation for all communities.
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ENVIRONMENTAL JUSTICE
PUBLIC PARTICIPATION CHECKLIST

1.  Ensure that Agency's public participation policies are consistent with the requirements of the
Freedom of Information Act, the Emergency Planning and Community Right to Know Act and the
National Environmental Policy Act.

2.  Obtain Senior Management Support to ensure that the Agency's policies and activities are 
modified to ensure early, effective and meaningful public participation, especially with regard to
Environmental Justice stakeholders.  Identify internal stakeholders and establish partnering
relationships.

3.  Use following Guiding Principles in setting up all public meetings:
   - Maintain honesty and integrity throughout the process.
   - Recognize community\indigenous knowledge.
   - Encourage active community participation.
   - Utilize cross-cultural formats and exchanges.

4.  Identify external Environmental Justice stakeholders and provide opportunities to offer input 
into decisions that may impact their health, property values and lifestyles.  Consider at a minimum
individuals from the following organization as appropriate:

Environmental Organizations
Business and Trade Organizations
Civic / Public Interest Groups
Grassroots \ Community-based Organizations
Congress
Federal Agencies
Homeowner and Resident Organizations
International Organizations
Labor Unions
Local and State Government
Media \ Press
Indigenous People
Tribal Governments
Industry
White House
Religious Groups
Universities and Schools

5.  Identify key individuals who can represent various stakeholder interests.  Learn as much as
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possible about stakeholders and their concerns through personal consultation, phone, or written
contacts.  Ensure that information gathering techniques include modifications for minority and low
-income communities, for example, consider language \ cultural barriers, technical background,
literacy, access to respondent, privacy issues and preferred types of communications.

6.  Solicit stakeholder involvement early in the policymaking process, beginning in the planning 
and development stages and continuing through implementation and oversight.

7.  Develop co-sponsoring/co-planning relationships with community organizations, providing
resources for their needs.

8.  Establish a central point of contact within the Federal agency to assist in information dissemination,
resolve problems and to serve as a visible and accessible advocate of the 
public's right to know about issues that affect health or environment.

9.  Regionalize materials to insure cultural sensitivity and relevance.  Make information readily
accessible (handicap access, Braille, etc.) and understandable.  Unabridged documents should be 
placed in repositories.  Executive summaries/fact sheets should be prepared in layman's language. 
Whenever practicable and appropriate, translate targeted documents for limited English-speaking
populations.

10.  Make information available in a timely manner.  Environmental Justice stakeholders should
be viewed as full partners and Agency customers.  They should be provided with information 
at the same time it is submitted for formal review to state, tribal and/or Federal regulatory
agencies.

11.  Ensure that personnel at all levels in the Agency clearly understand policies for transmitting
information to Environmental Justice stakeholders in a timely, accessible and understandable 
fashion.

12.  Establish site-specific community advisory boards where there is sufficient and sustained 
interest.  To determine whether there is sufficient and sustained interest, at a minimum, 
review correspondence files, review media coverage, conduct interviews with local
community members and advertise in local newspapers.  Ensure that the community 
representation includes all aspects and diversity of the population.  Organize a member 
selection panel.  Solicit nominations from the community.  Consider providing administrative 
and technical support to the community advisory board.

13.  Schedule meetings and/or public hearings to make them accessible and user-friendly for
Environmental Justice stakeholders.  Consider time frames that don't conflict with work
schedules, rush hours, dinner hours and other community commitments that may decrease 
attendance.  Consider locations and facilities that are local, convenient and which represent



Revised 1/13/95

neutral turf.  Ensure that facility meets American with Disabilities Act Statements for equal 
access.  Provide assistance for hearing impaired individuals.  Whenever practical and
appropriate provide translators for limited-English speaking communities.  Advertise the
meeting and its proposed agenda in a timely manner in the print and electronic media.
Provide a phone number and/or address for communities to find out about pending meetings,
issues, enter concerns or to seek participation or alter meeting agenda.

Create an atmosphere of equal participation (avoid a "panel of experts" or "head table").  A
two day meeting is suggested with the first day reserved for community planning and education. 
Organize meetings to provide an open exchange of ideas and enough time to consider issues of
community concern.  Consider the use of a neutral facilitator who is sensitive and trained in
environmental justice issues.  Ensure that minutes of the meetings are publically available.  Develop a
mechanism to provide communities with feedback after meetings occur on actions being
considered.

14.  Consider other vehicles to increase participation of Environmental Justice stakeholders 
including: 

Posters and Exhibits
Participation in Civic and Community Activities
Public Database and Bulletin Boards
Surveys
Telephone Hotlines
Training and Education Programs, Workshops and Materials

15.  Be sure that trainers have a good understanding of the subject matter both technical and
administrative.  The trainers are the Ambassadors of this program.  If they don't understand
- no one will.

16.  Diversity in the workplace: whenever practical be sure that those individuals that are the 
decision makers reflect the intent of the Executive Order and come from diverse backgrounds,
especially those of a community the agency will have extensive interaction with.

17.  After holding a public forum in a community establish a procedure to follow up with concrete
actions to address the communities' concerns.  This will help to establish credibility for your 
agency as having an active role in the federal government.

18.  Promote interagency coordination to ensure that the most far reaching aspects of 
environmental justice are sufficiently addressed in a timely manner.  Environmental problems do 
not occur along departmental lines.  Therefore, solutions require many agencies and other stakeholders
to work together efficiently and effectively.
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19.  Educate stakeholders about all aspects of environmental justice (functions, roles, jurisdiction,
structure and enforcement).

20.  Ensure that research projects identify environmental justice issues and needs in communities, 
and how to meet those needs through the responsible agencies.

21.  Establish interagency working groups (at all levels) to address and coordinate issues of
environmental justice.

22.  Provide information to communities about the government's role as it pertains to short term 
and long term economic and environmental needs and health effects.

23.  Train staff to support inter and intra agency coordination, and make them aware of the resources
needed for such coordination.

25.  Provide agency staff who are trained in cultural, linguistic and community outreach 
techniques.

26.  Provide effective outreach, education and communications.  Findings should be shared with
community members with an emphasis on being sensitive and respectful to race, ethnicity, gender,
language, and culture.

27.  Design and implement education efforts tailored to specific communities and problems.  
Increase the involvement of ethnic caucuses, religious groups, the press, and legislative staff in
resolution of Environmental Justice issues.

28.  Assure active participation of affected communities in the decisionmaking process for 
outreach, education, training and communities programs -- including representation on advisory
councils and review committees.

29.  Encourage federal and state governments to "reinvent government" -- overhaul the 
bureaucratic in favor of community responsive. 

30.  Link environmental issues to local economic issues to increase level of interest.

31.  Use local businesses for environmental cleanup or other related activities.

32.  Utilize, as appropriate, historically Black Colleges and Universities (HBCU) and Minority
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Institutes (MI), Hispanic Serving Colleges and Universities (HSCU) and Indian Centers to
network and form community links that they can provide.

33.  Utilize, as appropriate, local expertise for technical and science reviews.

34.  Previous to conducting the first agency meeting, form an agenda with the assistance of community
and agency representatives.

35.  Provide "open microphone" format during meetings to allow community members to ask
questions and identify issues from the community.
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APPENDIX H -- EXAMPLES OF RCRA NOTICES



March 4, 1996 Washington Post (page B5)

Example of a public notice placed as a display advertisement

INFORMAL PUBLIC MEETING
and FORMAL PUBLIC HEARING
on PROPOSED DISTRICT
DRINKING WATER ORDER

WHO: The United States Environmental Protection Agency, Region III

WHAT: EPA will conduct both an informal public meeting and a formal public hearing to
discuss the District of Columbia’s drinking water supply.

WHEN: Tuesday, April 9, 1996 Informal Public Meeting: 5-9 pm
Wednesday, April 17, 1996 Formal Public Hearing: 6:30-9 pm

WHERE: National Guard Association of the United States
“Hall of States” (first floor)
One Massachusetts Avenue, NW
Washington, DC 20001

WHY: On November 13, 1995, EPA issues a Proposed Administrative Order (PAO) to
the water system of the District of Columbia for violations of section 1414(g) of
the Safe Drinking Water Act [42 USC §3000-3(g)].  These sessions are authorized
under 40 CFR §25.5, §25.6 and §142.205.

The meeting  will focus on concerns about drinking water produced by the US
Army Corps of Engineers’ Washington Aqueduct and distributed by the District of
Columbia Water Systems.  Representatives of the Washington Aqueduct and DC
Drinking Water System will attend the meeting.

The hearing  is to determine if the PAO: correctly states the nature and extent of
the District’s SDWA violations, and if the PAO provides, where appropriate, a
reasonable time for the District to comply with the SDWA and applicable rules. 
EPA will transcribe the hearing.

HOW: For further information and/or to obtain copies of the proposed Administrative
Order, call Joyce Baker at 1-800-438-2474 or 215-597-2460.  The PAO is also
available for review at the Martin Luther King, Jr. Library, Southeast Branch, 403
7th Street, SE, Washington, DC 20003. 



P.O. Box 337, Bridgeport, NJ 08014, 609/467-3100 General Offices, 609/467-3105 Sales Office

PUBLIC NOTICE OF HSWA PERMIT MODIFICATION REQUEST

Rollins Environmental Services (NJ) Inc. [RES(NJ)] submitted a request on January 25, 1996 to the U.S.
Environmental Protection Agency (EPA) for modification of its Hazardous and Solid Waste Amendments of
1984 (HSWA) Permit.  The facility, located in Logan Township, New Jersey includes hazardous waste
storage, transfer and treatment units.  In this modification request, RES(NJ) is seeking authorization to
continue to receive sixty-four newly listed wastes designed as hazardous wastes by EPA on August 9, 1995.

The public is invited to submit written comments on this request to the following Agency contact through the
60-day period ending March 25, 1996:

Ms. Ellen Stein
U.S. Environmental Protection Agency
Air & Waste Management Division
290 Broadway, 22nd Floor
New York, NY 10007-1866
(212) 637-4114

The permittee’s compliance history during the life of the permit being modified is available from the Agency
contact person.

A copy of the permit modification request and supporting documentation may be viewed and copied at the
following location:

Logan Township Municipal Building
73 Main Street
Bridgeport, New Jersey 08014

Please call Ms. Elizabeth Bullock, Township Clerk, at 467-3424 to schedule your visit to the Municipal
Building.

RES(NJ) will hold a meeting open to the public on Tuesday, February 13, 1996 at 4:00 pm for the purpose of
describing the request and to address comments on the request.  The meeting will be held at the Bridgeport
Holiday Inn at Exit 10 of Interstate 295.

The RES(NJ) contact person is:

Mr. Gerard V. Hartig
Rollins Environmental Services (NJ) Inc.
P.O. Box 337
Bridgeport, New Jersey 08014
(609) 467-3100



Squibb Manufacturing, Inc.Squibb Manufacturing, Inc.
P.O. Box 609 Humacao Puerto Rico 00092-0609

Tel. (809) 852-1255      Fax (809) 852-3800

March 21, 1995

FEDERAL EXPRESS

Mr. Richard Yue
U.S. Environmental Protection Agency
Hazardous Waste Facilities Branch
290 Broadway
New York, NY 10007

Dear Mr. Yue:

Re: Squibb Manufacturing Inc.
RCRA Permit Application

Pursuant to your request today, I am please to submit for your consideration and records, copy
of documents generated since early 1995 related to our RCRA Permit Renewal Application. 
These documents are attached and consist of the following:

Annex 1Annex 1

Correspondence dated January 18, 1995.
Leaflet distributed among residents of Villa Humacao and El Junquito, advising them that:

a. SMI filed a RCRA Permit Renewal Application at EPA and EQB

b. EPA will soon publish public notice announcing the date and time for a public
meeting related to the renewal process

c. copy of the documents are in the Public Library

d. the general community is welcome to participate in these proceedings



Annex 2Annex 2

Correspondence dated January 26, 1995.
Leaflet distributed among residents of El Junquito inviting them to a community meeting to be
held on January 31, 1995, to discuss environmental issues including the RCRA Permit Renewal
Application.  (A similar meeting was held at the request of Villa Humacao residents during
December, 1994).

Annex 3Annex 3

Copy of a January 25, 1995 newspaper article in Humacao’s El Oriental, related to our
application and inviting the Humacao community to request any desired information
pertaining to the application maintained in the Public Library and the Plant.

Additionally, we advised the community of a meeting to be held at El Junquito and the
planned EPA Public Meeting.

Annex 4Annex 4

(Not included)

Annex 5Annex 5

Copy of correspondence dated January 30, 1995.  SMI requests WALO radio station to notify
the Humacao community of the forthcoming January 31, 1995 meeting at El Junquito and the
February 8, 1995 Public Meeting.

Annex 6Annex 6

Copy of public notice published on February 1, 1995 in Humacao’s El Oriental regarding EPA’s
February 8, 1995 Public Meeting.

Annex 7Annex 7

Copy of a February 8, 1995 newspaper article published in Humacao’s EL Oriental, related to
our waste management activities and the particulars of the permit renewal process.



Annex 8Annex 8

Copies of correspondence addressed to Humacao community leaders and government
officials which served as cover letters to the four-volume RCRA Permit Renewal Application
deliver individually and by-hand.

Please advise if I may be of further assistance.

Sincerely,

Julio Ortiz Torres
Environmental Affairs Manager

JOT/c
Attachments
Yue



SQUIBB MANUFACTURING, INC.

15 de enero de 1995

Estimados vecinos:

Squibb Manufacturing, Inc., en su compromiso con la comunidad de Humacao, desea por
este medio informarles que ha radicado su solicitud de renovación de permiso como facilidad de
manejo de desperdicios sólidos peligrosos ante la Agencia de Protección Ambiental Federal (EPA
pos sus siglas en inglé s).

Próximamente la EPA anunciara el día y el lugar donde se celebrara una reunión pública
con el prepósito de informar sobre la renovación de Squibb y las oportunidades que tiene el
publico en general de revisar la solicitud de renovación de permiso y posteriormente someter sus
comentarios de conformidad con la reglamentaciones federal.  Copia de la solicitud de renovación
ya está disponible para el público en la Biblioteca Municipal de Humacao, Puerto Rico (Te.
850-6446) y en nuestras facilidades en la Carretera #3 Km., 77.5 en Humacao.

Squibb invita a la comunidad en general a participar en el proceso y está en la mejor
disposición de proveer cualquier información u orientación sobre este asunto, en cuyo caso
pueden comunicarse con el Ing. Julio Ortiz-Torres, Gerente de Asuntos del Ambiente, al teléfono
850-6731.

Héctor J. Totti
Gerente General

Annex 1



Squibb Manufacturing, Inc.Squibb Manufacturing, Inc.
P.O. Box 609 Humacao Puerto Rico 00792-0609

Tel. (809) 852-1255      Fax (809) 852-3800

25 de enero de 1995

Estimados vecinos:

Cordialmente los invitamos a nuestra próxima reunión de comunicación con la
comunidad a llevarse a cabo martes, 31 de enero de 1995, comenzando a las 7:00
de la noche en el Centro de Reuniones del Comité de Seguridad Vecinal en
Junquito.   Esa noche compartiremos con ustedes información relacionada con
asuntos ambientales de suma importancia para la comunidad.

Los esperamos,

Sinceramente,

Héctor J. Totti
Gerente General

Annex 2



En defensa del Incinerado

   “Las facilidades para el manejo de los el ejecutivo de la plana aseguró qu e Agencia Federal de Protecció n    En diciembre pasado se realizó una de
desperdicios peligrosos que oper a fueron diseñadas y construídas, “y s e Ambiental (EPA pos sus siglas e n estes reuniones en la urbanización Villa
Squibb Manufacturing Inc. e n operan y se mantienen”, e n inglés).  “Esta facilidad lleva operand o Humacao y próximamente, segú n
Humancao, complen con los estricto s conformidad con las estricta s desde los años 60", puntualizó. anunció, se estará realizando otra en al
controles reglamentarios e lay le y disposiciones  reglamentarias qu e    Según el ejecutivo, el único efect o comunidad del Junquito.
federal”, sostuvo el gerente general d e impone la Ley Federal de Desperdicios que tendría la renovación del permis o    “Además la EPA tiene programad o
esta planta, Héctor Totti, en u n Peligrosos. sería el de permitirle a la Squib b una reunión sobre este asunto, par a
comunicado de prensá enviado a E l    Totti descartó la percepción de que la continuar disponiendo en su planta d e principios de febrero próximo, reveló.
Oriental. operación es una nueva; señalando que los desperdicios peligrosos que resultan    Totti extendió una invitación a l a
   Sobre las mencionadas facilidades de lo que su ompañía ha hecho es radica r del proceso de manufactura de lo s comunidad en general para qu e
desperdicios  sólidos que despunta n una solicitud de renovación de permiso productos farmaceúticos. participar de este proceso y reliero “e l
como el foco de una nueva controversia como  facilidad de manejo “d e    “Los incineradores son indispensables compañía de la Squibb Manufacturin g
ambiental en la región, desperdicios peligrosos ante la para continuar nuestras actividades d e de p?? Information y aclarar dudas que

manufactura”,  señaló el gerente , sobre el proyecor”.
agregando que; “conforme a nuestr o    A estos efectos, ofreció el número de
compromiso de mantener informada a teléfono, 850-6731, a donde puede n
la comunidad sobre este extens o aquellos intersados en ob informació n
proceso”, se han programado una serie sobre el mismo, e inu que existe un a
de reuniones con varios sectores de l a copía de la solicitud de renovación ,
comunidad. disponible en la B iblioteca Municipal de

Humacao, la JCA y propia planta. 

Source: 8- El ORIENTAL - 25 de enero del 1995
Annex 3 



Squibb Manufacturing, Inc.Squibb Manufacturing, Inc.
P.O. Box 609 Humacao Puerto Rico 00792-0609

Tel. (809) 852-1255      Fax (809) 852-3800

30 de enero de 1995

Sa. Mercy Padilla
WALO Radio Oriental
Call Box 1240
Humacao, Puerto Rico 00792

Estimada Sa. Padilla:

Nos hacemos eco de la preocupación expresada por la Sra. Ferrer y Sra. Martínez en torno
a la remoción de letreros y cruzacalles de su área vecinal.

Squibb no promueve y condena este tipo de acción ya que apoya totalmente la libre
expresión de todos los sectores de la comunidad.  Es por eso que estamos promoviendo un
diálogo abierto entre todos para dilucidar y aclarar todas las dudas en cuanto al proceso de
renovación de permisos.

Estamos participando en reuniones con las comunidades adyacentes.  La próxima reunión
es el martes, 31 de enero, con los residentes de la Comunidad de Junquito en el Centro de
Seguridad Vecinal a las 7:00 p.m.  El miércoles, 8 de febrero, la EPA celebrará una reunión
en el Caracolillo con el objetivo de darle toda la información relacionada con este proceso.

Exhortamos a todos los vecinos de estas comunidades a asistir a estas reuniones para que
puedan aclarar dudas y expresar sus preocupaciones.

Sinceramente,

Julio Ortiz-Torres
Gerente, Asuntos del Ambiente

Annex 5



Annex 6

GOVERNMENT OF PUERTO RICO/
OFFICE OF THE GOVERNOR

PUBLIC NOTICE
U.S. ENVIRONMENTAL PROTECTION AGENCY

26 FEDERAL PLAZA- REGION II
NEW YORK, NEW YORK 10278

PUBLIC NOTICE: PN #: DATE: JANUARY 27, 1995
EPA I.D. NUMBER: PRD090021056

NOTICE OF RECEIPT OF RCRA PART B PERMIT RENEWAL APPLICATION
   AND HAZARDOUS WASTE INCINERATOR RISK ASSESSMENT REPORT

Notice is hereby given that the U.S. Environmental Protection Agency  (EPA) Region II, is in receipt of  the Resource
Conservation and Recovery Act (RCRA) Part B permit renewal application dated September 1, 1994, and the hazardous
waste incinerator risk assessment report dated October 7, 1994, submitted by:

The Squibb Manufacturing Incorporated
State Road No. 3, Km 77.5

P.O. Box 609
Humacao, Puerto Rico 00792

Attention: Mr. Hector J. Totti, Vice President

The  Squibb Manufacturing Incorporated (“Squibb”) operates a pharmaceutical manufacturing facility  whic h
pr oduces  drugs for human consumption.  The facility has been in operation since 1970.  A permit was issue to Squib b
effective on March 1, 1990 by EPA under the authority of t he Resource Conservation and Recovery Act (RCRA), (42 U.S.C.
_ 6901 et seq.), as  amended by the hazardous and solid waste amendments of 1984 (HSWA), for the management of six
(6)  above-ground hazardous waste storage tanks, and the operation of two (2) incinerator units (the “trane” and “brule”).
The trane unit is permitted to incinerate hazardous waste, while the brule unit is permitted to incinerate only ignitable waste.
The brule unit is scheduled for closure in 1995.  The current RCRA permit expires on March 1, 1995.

Squibb has applied to renew their permit for th e management of hazardous wastes at the Humacao facility.  Under
the  RCRA permit renewal application, Squibb proposes to con tinue the operation of the trane incinerator treating hazardous
wastes.   Addition, Squibb proposes to treat hazardous wastes in the existing caloric 1 incinerator and in a new caloric 2
incinerator which is currently being const ructed.  The three hazardous waste incinerator units that are included in the permit
renewal application (trane, caloric 1, and caloric 2) will burn hazardous waste generated solely from the Squibb facility.  With
regards  to the stor age of  hazardous wastes in the tank system, Squibb proposes to operate a new seventh (7) above -
ground hazardous waste storage tank, along with the six(6) existing storage tanks.

This notice of the receipt of the RCRA permit renewal application is  for the administrative record.  The administrative
record consists of this notice, RCRA Part B per mit renewal application which includes the trial burn plan, and the hazardous
waste incinerator risk assessment report submit ted by Squibb, and other data and materials assembled or prepared by EPA
and  the Puert o Rico Environmental Quality Board (EQB) for the Squibb facility.  Its contents may be inspected any tim e
between 9:30 a.m. to 4:00 p.m. M onday through Friday, except Holidays.  Copies of these documents are available at $.15
per copy sheet.  To make an appointment to inspect the administrat ive record is also on file at the Puerto Rico Environmental
Quality  Board, a nd pollution control area, 431 Ponce De Leon Avenue Hato Rey Puerto Rico 00919.  To make a n
appointment to insp ect the administrative record at EQB, please contact Mr. Santos Cabrera at (809) 767-8181 ext. 2351.

For  citizens residing near the Humacao municipality, a public information repository has been established by the
facility  for all citizens interested in becoming involved during the permitting process.  The public information repository will
have copies of the admi nistrative record documents, and other information material relevant to the facility which is available
for  public review.  The repository will also include the name and telephone number of EPA and EQB’s contact office, and
the mailing address to which comments and inquiries may be directed during the permit review process the repository will
be maintained throughout the permitting process at the following location:  the public library of the municipality of Humacao,
Road  No. 3, Km  77.5, Humacao, Puerto Rico.  Telephone number: (809) 850-6446.  A public meeting will be held o n
Febru ary 8, 1995, between 6:00 pm to 10:00 pm, at the Caracolillo Restaurant, Road No. 3, Km. 74.5, Humacao, Puerto
Rico, 00791, Telephone number: (809) 850-0833.  The purpose of the public meeting is to answer any questions the public



may  have regarding the RCRA permit renewal application.  This notice also provides the citizens interested in receivin g
relevant  permitting information and future public notices on the draft and final permit determination an opportunity to b e
included in the facility or EPA’s mailing list.

Finally,  this notice also services the initial notification that Squibb may request a temporary emergency permit to
treat hazardous waste in the existing non-permitted caloric 1 incinerator.  If  issued, the emergency permit would authorize
Squibb to treat hazardous waste in the caloric 1 incinerator while th e trane unit is used to perform trial burn tests to determine
applicab le permit operating conditions.  Squibb must demonstrate to EPA and EQB that the temporary authorization i s
necessary  for the facility’s hazardous waste management activities and will minimize the over-accumulation of hazardous
waste on-site, therefore, allowing for safer management of on-site hazardous waste.

Any  written comments concerning the permit renewal process or temporary emergency permit.  Requests fo r
information, and requests to be on the EPA’s mailing list should be made to:

Mr. Andrew Nellina, P.E.
Chief, Hazardous Waste Facilities Branch

U.S. Environmental Protection Agency, Region II
26 Federal Plaza, Room 1037
New York, New York 10278

[Note: Text of notice also provided on next page.]



PUBLIC NOTICE

U.S. ENVIRONMENTAL PROTECTION AGENCY - REGION II
26 FEDERAL PLAZA

NEW YORK, NEW YORK 10278
DATE: January 27, 1995

PUBLIC NOTICE: PN #_________
EPA I.D. NUMBER: PRD090021056

NOTICE OF RECEIPT OF RCRA PART B PERMIT RENEWAL APPLICATION
AND HAZARDOUS WASTE INCINERATOR RISK ASSESSMENT REPORT

NOTICE IS HEREBY GIVEN THAT THE U.S. ENVIRONMENTAL PROTECTION AGENCY (EPA) REGION II, IS IN RECEIPT OF THE
RESOURCE CONSERVATION AND RECOVERY ACT (RCRA) PART B PERMIT RENEWAL APPLICATION DATED SEPTEMBER 1, 1994, AND THE
HAZARDOUS WASTE INCINERATOR RISK ASSESSMENT REPORT DATED OCTOBER 7, 1994, SUBMITTED BY:

THE SQUIBB MANUFACTURING INCORPORATED
STATE ROAD NO. 3, KM 77.5

P.O. BOX 609
HUMACAO, PUERTO RICO 00792

ATTENTION: MR. HECTOR J. TOTTI, VICE PRESIDENT

THE SQUIBB MANUFACTURING INCORPORATED (“SQUIBB”) OPERATES A PHARMACEUTICAL MANUFACTURING FACILITY WHICH
PRODUCES DRUGS FOR HUMAN CONSUMPTION.  THE FACILITY HAS BEEN IN OPERATION SINCE 1970.  A PERMIT WAS ISSUED TO SQUIBB
EFFECTIVE ON MARCH 1, 1990 BY EPA UNDER THE AUTHORITY OF THE RESOURCE CONSERVATION AND RECOVERY ACT (RCRA), (42 U.S.C. §
6901 ET SEQ.), AS AMENDED BY THE HAZARDOUS AND SOLID WASTE AMENDMENTS OF 1984 (HSWA), FOR THE MANAGEMENT OF SIX (6)
ABOVE-GROUND HAZARDOUS WASTE STORAGE TANKS, AND THE OPERATION OF TWO (2) INCINERATOR UNITS (THE “TRANE” AND “BRULE”). 
THE TRANE UNIT IS PERMITTED TO INCINERATE HAZARDOUS WASTE, WHILE THE BRULE UNIT IS PERMITTED TO INCINERATE ONLY
IGNITABLE WASTE.  THE BRULE UNIT IS SCHEDULED FOR CLOSURE IN 1995.  THE CURRENT RCRA PERMIT EXPIRES ON MARCH 1, 1995.

SQUIBB HAS APPLIED TO RENEW THEIR PERMIT FOR THE MANAGEMENT OF HAZARDOUS WASTES AT THE HUMACAO FACILITY. 
UNDER THE RCRA PERMIT RENEWAL APPLICATION, SQUIBB PROPOSES TO CONTINUE THE OPERATION OF THE TRANE INCINERATOR
TREATING HAZARDOUS WASTES.  ADDITION, SQUIBB PROPOSES TO TREAT HAZARDOUS WASTES IN THE EXISTING CALORIC 1 INCINERATOR
AND IN A NEW CALORIC 2 INCINERATOR WHICH IS CURRENTLY BEING CONSTRUCTED.  THE THREE HAZARDOUS WASTE INCINERATOR UNITS
THAT ARE INCLUDED IN THE PERMIT RENEWAL APPLICATION (TRANE, CALORIC 1, AND CALORIC 2) WILL BURN HAZARDOUS WASTE
GENERATED SOLELY FROM THE SQUIBB FACILITY.  WITH REGARDS TO THE STORAGE OF HAZARDOUS WASTES IN THE TANK SYSTEM, SQUIBB
PROPOSES TO OPERATE A NEW SEVENTH (7) ABOVE-GROUND HAZARDOUS WASTE STORAGE TANK, ALONG WITH THE SIX(6) EXISTING
STORAGE TANKS.

THIS NOTICE OF THE RECEIPT OF THE RCRA PERMIT RENEWAL APPLICATION IS FOR THE ADMINISTRATIVE RECORD.  THE
ADMINISTRATIVE RECORD CONSISTS OF THIS NOTICE, RCRA PART B PERMIT RENEWAL APPLICATION WHICH INCLUDES THE TRIAL BURN
PLAN, AND THE HAZARDOUS WASTE INCINERATOR RISK ASSESSMENT REPORT SUBMITTED BY SQUIBB, AND OTHER DATA AND MATERIALS
ASSEMBLED OR PREPARED BY EPA AND THE PUERTO RICO ENVIRONMENTAL QUALITY BOARD (EQB) FOR THE SQUIBB FACILITY.  ITS
CONTENTS MAY BE INSPECTED ANY TIME BETWEEN 9:30 A.M. TO 4:00 P.M. MONDAY THROUGH FRIDAY, EXCEPT HOLIDAYS.  COPIES OF THESE
DOCUMENTS ARE AVAILABLE AT $.15 PER COPY SHEET.  TO MAKE AN APPOINTMENT TO INSPECT THE ADMINISTRATIVE RECORD IS ALSO ON
FILE AT THE PUERTO RICO ENVIRONMENTAL QUALITY BOARD, LAND POLLUTION CONTROL AREA, 431 PONCE DE LEON AVENUE HATO REY
PUERTO RICO 00919.  TO MAKE AN APPOINTMENT TO INSPECT THE ADMINISTRATIVE RECORD AT EQB, PLEASE CONTACT MR. SANTOS
CABRERA AT (809) 767-8181 EXT. 2351.

FOR CITIZENS RESIDING NEAR THE HUMACAO MUNICIPALITY, A PUBLIC INFORMATION REPOSITORY HAS BEEN ESTABLISHED BY
THE FACILITY FOR ALL CITIZENS INTERESTED IN BECOMING INVOLVED DURING THE PERMITTING PROCESS.  THE PUBLIC INFORMATION
REPOSITORY WILL HAVE COPIES OF THE ADMINISTRATIVE RECORD DOCUMENTS, AND OTHER INFORMATION MATERIAL RELEVANT TO THE
FACILITY WHICH IS AVAILABLE FOR PUBLIC REVIEW.  THE REPOSITORY WILL ALSO INCLUDE THE NAME AND TELEPHONE NUMBER OF EPA
AND EQB’S CONTACT OFFICE, AND THE MAILING ADDRESS TO WHICH COMMENTS AND INQUIRIES MAY BE DIRECTED DURING THE PERMIT
REVIEW PROCESS THE REPOSITORY WILL BE MAINTAINED THROUGHOUT THE PERMITTING PROCESS AT THE FOLLOWING LOCATION: THE
PUBLIC LIBRARY OF THE MUNICIPALITY OF HUMACAO, ROAD NO. 3, KM 77.5, HUMACAO, PUERTO RICO.  TELEPHONE NUMBER: (809) 850-6446.  A
PUBLIC MEETING WILL BE HELD ON FEBRUARY 8, 1995, BETWEEN 6:00 PM TO 10:00 PM, AT THE CARACOLILLO RESTAURANT, ROAD NO. 3, KM.
74.5, HUMACAO, PUERTO RICO, 00791, TELEPHONE NUMBER: (809) 850-0833.  THE PURPOSE OF THE PUBLIC MEETING IS TO ANSWER ANY
QUESTIONS THE PUBLIC MAY HAVE REGARDING THE RCRA PERMIT RENEWAL APPLICATION.  THIS NOTICE ALSO PROVIDES THE CITIZENS
INTERESTED IN RECEIVING RELEVANT PERMITTING INFORMATION AND FUTURE PUBLIC NOTICES ON THE DRAFT AND FINAL PERMIT
DETERMINATION AN OPPORTUNITY TO BE INCLUDED IN THE FACILITY OR EPA’S MAILING LIST.

FINALLY, THIS NOTICE ALSO SERVICES THE INITIAL NOTIFICATION THAT SQUIBB MAY REQUEST A TEMPORARY EMERGENCY
PERMIT TO TREAT HAZARDOUS WASTE IN THE EXISTING NON-PERMITTED CALORIC 1 INCINERATOR.  IF ISSUED, THE EMERGENCY PERMIT
WOULD AUTHORIZE SQUIBB TO TREAT HAZARDOUS WASTE IN THE CALORIC 1 INCINERATOR WHILE THE TRANE UNIT IS USED TO PERFORM
TRIAL BURN TESTS TO DETERMINE APPLICABLE PERMIT OPERATING CONDITIONS.  SQUIBB MUST DEMONSTRATE TO EPA AND EQB THAT
THE TEMPORARY AUTHORIZATION IS NECESSARY FOR THE FACILITY’S HAZARDOUS WASTE MANAGEMENT ACTIVITIES AND WILL MINIMIZE
THE OVER-ACCUMULATION OF HAZARDOUS WASTE ON-SITE, THEREFORE, ALLOWING FOR SAFER MANAGEMENT OF ON-SITE HAZARDOUS
WASTE.

ANY WRITTEN COMMENTS CONCERNING THE PERMIT RENEWAL PROCESS OR TEMPORARY EMERGENCY PERMIT.  REQUESTS FOR
INFORMATION, AND REQUESTS TO BE ON THE EPA’S MAILING LIST SHOULD BE MADE TO:

MR. ANDREW BELLINA, P.E.
CHIEF, HAZARDOUS WASTE FACILITIES BRANCH

U.S. ENVIRONMENTAL PROTECTION AGENCY, REGION II
26 FEDERAL PLAZA, ROOM 1037
NEW YORK, NEW YORK 10278



AVISO PUBLICO

AGENCIA DE PROTECCION AMBIENTAL DE LOS ESTADOS UNIDOS
26 FEDERAL PLAZA

NEW YORK, NEW YORK 10275
EPA ID. NO. PRDO90021056 27 DE ENERO DE 1995

Por este medio, la Agencia de Protección Ambiental de los Estados Unidos (EPA, por sus siglas en inglés), Región II, da aviso de haber recibida la
Solicitud de Renovación de Permiso Parte B de la Ley de Conservación y Recuperación de Recursos (RCRA) el día 1ro de septiembre de 1994, y el
Reporte de Estudio de Riesgo de Incinerador de Desperdicios Peligrosos el día 7 de octubre de 1994, sometido por:

Squibb Manufacturing, Incorporated
Carr. Num. 3, Km. 77.5

P.O.Box 609
Humacao, Puerto Rico 00792

ATTN: Sr. Héctor J. Totti, Vice-Presidente

Squibb Manufacturing Incorporated (“Squibb”) opera una facilidad que manufactura productos farmacéuticos, el cual produce drogas para consumo
humano.  La facilidad ha estado en operación desde 1970.  Un permiso fue emitido a Squibb efectiva el 1 de marzo de 1990 por EPA bajo la autoridad
de RCRA, (42 U.S.C. §6801 et seq.), según revisada por las Enmiendas a los Desperdicios Sólidos y Peligrosos de 1984 (HSWA, por sus siglas en
inglés), para el manejo de seis (6) tanques de almacenaje de desperdicios peligrosos sobre el terreno, y la operación de dos (2) unidades de
incinerador (el “TRANE” y “BRULE”).  En la unidad “TRANE” lo es permitido incinerar desperdicios peligrosos, mientras en la unidad “BRULE” lo es
permitido incinerar solo desperdicios ignitivos (“ignitables”).  La unidad “BRULE” está programada para cerrarse en 1995.  El permiso de RCRA actual
expira el 1 de marzo de 1995.

Squibb ha solicitado renovar su permiso para el manejo de desperdicios peligrosos en la facilidad de Humacao.  Bajo la solicitud de renovación de
permiso RCRA, Squibb propona continuar con la operación del incinerador “TRANE” tratando desperdicios peligrosos.  En adición, Squibb propone el
tratar desperdicios peligrosos en el incinerador existente Caloric 1 y en el nuevo incinerador Caloric 2 el cual está actualmente en construcción.

Los tres incineradores de desperdicios peligrosos que están incluidos en la solicitud de renovación de permiso (TRANE, Caloric 1 y Caloric 2)
quemará desperdicios peligrosos generados únicamente de la facilidad de Squibb.  Con respecto al almacenaje de desperdicios peligrosos en el
sistema de tanques, Squibb propone operar un nuevo séptimo (7) tanques sobre el terreno para almacenar desperdicios peligrosos.  Junto con los
seis (6) tanques de almacenaje existentes.

Este aviso del recibo de la solicitud de renovación de permiso RCRA es para el archivo administrativo.  El archivo administrativo consiste de este
aviso, la solicitud de renovación de permiso RCRA Parte B, la cual incluye la prueba de quemado (“Trial Burn Plan”), y el reporte de estudio de Riesgo
del Incinerador de desperdicios peligrosos sometido por Squibb, y otra información y material reunido o preparado tanto por EPA como por la Junta de
Calidad Ambiental de Puerto Rico (JCA) para la facilidad de Squibb.  Su  contenido  puede ser inspeccionado en cualquier momento entre las 8:30 A.M.
a las 4:00 P.M. de Lunes a Viernes, excepto días feriados.  Copias de estos documentos están disponibles a $.20 por página.  Para hacer una cita con
el propósito de inspeccionar el archivo administrativo en EPA en la ciudad de Nueva York, favor de comunicarse con el Sr. Richard Yue al (212)264-
9339.  El archivo administrativo se encuentra también disponible en la Junta de Calidad Ambiental; Área Control Contaminación de Terrenos, Avenida
Ponce de León #431, Hato Rey, Puerto Rico 00919.  Para hacer una cita con el propósito de inspeccionar el archivo administrativo en la JCA, favor de
comunicarse con el Sr. Santos Cabrera al teléfono (809)767-8181 ext. 2351.

Para los ciudadanos residentes en o cerca del municipio de Humacao, interesados en conocer sobre el caso durante el proceso de permiso se ha

designado un lugar donde estará disponible la información pública.  En este lugar se tendrá  disponible al público copia de los documentos del archivo
administrativo y otro material de información relevante a la facilidad, nombres y números de teléfono de las oficinas de contacto de EPA y la JCA, y la
dirección a la cual los comentarios y las preguntas deben ser dirigidas durante el proceso de evaluación del permiso.  La información estará disponible
durante todo el proceso de permiso en la siguiente localización: La Librería Pública en el municipio de Humacao, Carretera Núm. 3, Km. 77.5,
Humacao, Puerto Rico.  Número de teléfono (809)850-6464.

Una reunión pública se llevará a cabo el 8 de febrero de 1995, entre las 6:00 P.M. e 10:00 P.M., en el Restaurante El Caracolillo, Carr. Núm. 3, Km.
74.5, Humacao, Puerto Rico, 00791.  Número de teléfono (809)850-0833.  El propósito de la reunión pública es aclarar cualquier pregunta que el
público pueda tener con respecto a la solicitud de renovación de permiso RCRA.  Este aviso también provee el cuidadano interesado en recibir
información relevante al permiso y avisos públicos futuros en el borrador y la determinación de permiso final una oportunidad para ser incluido en la
lista de envío (“Mailing List”) de la facilidad o en la de la EPA.

Finalmente, este aviso también sirve de notificación inicial de que Squibb solicita un permiso temporero de emergencia para tratar desperdicios
peligrosos en el incinerador existente Caloric 1 no-permitido.  Si es emitido, el permiso de emergencia puede autorizar a Squibb a tratar desperdicios
peligrosos en el incinerador Caloric 1 mientras que la unidad “TRANE” es usada para efectuar pruebas de quemado para determinar condiciones de
operación aplicables al permiso.  Squibb debe demostrarlo a la EPA y a la JCA que la autorización temporera es necesaria para actividades de manejo
de desperdicios peligrosos en el sitio de tal forma que permita un cuidadoso manejo de los desperdicios peligrosos en el sitio.  

Cualquier comentario escrito con relación al proceso de renovación de permiso o al permiso temporero de emergencia, solicitudes de información y
solicitudes para estar en la lista de envío (“Mailing List”) de EPA puede ser sometidos a:

Mr. Andrew Bellina, P.E.
Chief, Hazardous Waste Facilities Branch

US Environmental Protection Agency
26 Federal Plaza - Region II - Room 1037

New York, New York 10278

HECTOR RUSSE MARTINEZ
PRESIDENTE

JUNTA CALIDAD AMBIENTAL



Insisten en defensa del Incinerador

Por: Magaly Monserrate Cerpa    Rivera también desc artó de plano el comentario de que solicitaron a la EPA la inclusión de este últim o

   Varios ejecutivos de la Squibb Manufacturing, entr e de Humacao los desperdicios de las plantas d e esta agencia se dilató en su respuesta.  Esa es la razón ,
los que se encontraba el gerente general de la planta de Barceloneta y Mayaguez, para ser procesados en lo s por la que actualmente cuando se tramita nuevamente la
Humacao, insistieron en la seguridad y confiabilidad de incineradores de acá. renovación del referido permiso (que por ley tiene qu e
sus incineradores y reiteraron que la compañía cumpl e    Sobre la interrogante mas neurálgica relacionada con hacerse cada cuatro años) se aprovecha para solicata r
con los estrictos controles reglamentarios de la Le y el nuevo incinerador, el impacto al ambiente ya la salud nuevamente la incl usión de este incineratador y el nuevo
Federal de Desperdicios Peligrosos, durante un a de los vecinos de la zona que tendrá esta nuev a Caloric-2.  Por instrucciones de la EPA, en lugar d e
entrevista realizada por este rotativo en sus facilidades. operación, aseguró que no se produciría aumento alguno hacer dos documentos, ambas cosas se incluyen en uno.
   En la reunión que se produjo por invitación de l a en las emisiones.    Agregó que estos dos incineradores, el Caloric-1 y e l
Squibb, el gerente de Asuntos Ambientales, Ing. Juli o    En este tema, entró Héctor Totti, el gerente general de Caloric-2 deberán estar sustituyendo eventualmente a l
Ortíz rechazó algunos de los argumentos que han sid o la planta, para señalar que “por el contrario” con est e Trane (desperdicios peligrosos) y al Brule (d e
esbozados por detractores de los actuales planes de esta incinerador y los cambios que proponen hacer en el área desperdicios peligrosos).  El primero que deberá salir de
compañía, en las reuniones y manifestaciones qu e de disposición, se minimizan los desperdicios sólido s operación se el Brule; en septiembre de este año y
recientemente ha realizado el grupo opositor. peligrosos que genera la planta”. posteriormente (una fecha que no se especicico) e l
   Ortíz comenzó por aclarar el comentario de qu e    “La nueva reglamen tación federal nos obliga a instituir Trane.
engañaban a la comunidad al decirles que estaba n un programa agresivo de minimización de esto s    Con esta nueva technología, reiteró Totti, lo qu e
solicitando un permiso para disponer de desperdicio s desperdicios.  Lo que estamos haciendo responde a l a persigue es minimizar los desperdicios líquidos d e
líquidos cuando el documento de solicitud indica que se necesidid de avanzar en la tecnología para segui r manejo que la operación de la planta sea cada ve z
trata de desperdicios sólidos peligrosos.  Al respecto , cumpliendo con los restricciones federales y estatales de menos, impactando al ambiente.  “En esto, aseguró ,
indicó, que se trataba de un mal entendido producto del disposición de desperdicios peligrosos”, expresó Totti. invertimos la mayor parte de nuestro presupuesto par a
desconocimiento  de la Reglamentación, que bajo l a    Otro aspecto de la controversia en la que los propio s mejoras.   Un 70 por ciento de éste, está destinado a
clasificación de Desperdicios Sólidos Peligrosos, cobija ejecutivos coincidieron a generado confusión, por lo que pruebas y labores conducente a disminuir este impacto.
también a los líquidos. intentaron explicarla, es la mezcla de dos procedimientos Esto lo venimos haciendo desde hace años, por ejemplo
   “No hemos engañado a nadie, vamos a trabajar como a un mismo tiempo. en nuestra área de experimentación con nuevo s
hasta la fecha lo hemos he cho, con desperdicios líquidos,    Sobre ésto, Ortíz Torres explicó que cuando en el 1990 solventes, conocidos como environmentally friendly” ,
pero la Reglamentación no contempia una clasificación tramitaron la renovación del permiso para disponer d e concluyó
aparte para éstos, que no sea dentro de la d e desperdicios  sólidos peligrosos incluyeron lo s
Desperdicios  Sólidos Peligrosos”.  Debe quedar clar o incineradores Trane y Brule pero no así el Caloric-1, que
que no vamos a procesar solidos”, arguyó. se encontraba en diseño.  Poco después

estuvieran contemplando trasportar hasta las facilidades incinerador (para desperdicios sólidos peligrosos) per o

Annex 7



Squibb Manufacturing, Inc.Squibb Manufacturing, Inc.
P.O. Box 609 Humacao Puerto Rico 0092-0609

Tel. (809) 852-1255      Fax (809) 852-3800

20 de enero de 1995

Hon. Joel Rosario Hernández
Representante
Cámara de Representantes
Apartado 2228
San Juan, PR 00902

Señor Representante:

Squibb,  en su compromiso de mantener a la comunidad informada, por este medio le entreg a
copia de la solicitud de renovación de permiso para sus unidades de manejo de desperdicios líquido s
peligrosos y del  análisis de riesgo realizado como parte de la misma.  Esta solicitud fue radicada ante la
Agencia Federal de Protección Ambie ntal (por sus siglas en inglés “EPA”) y Junta de Calidad ambiental
(“JCA”).

Squibb es  una farmacéutica dedicada a la manufactura de productos para el consumo humano.
Entre ellos se producen Mycolog, Corg ard, Capoten, y Zerit- un producto para el tratamiento del SIDA.
A planta ha estado e n operación desde los años setenta.  Esta consiste de varios edificios de producción,
y facilidades  de apoyo tales como laboratorios de control de calidad y de desarrollo e investigación ,
utilidades, área de recobro y reuso de solven tes, área de tratamiento de aguas usadas, área de manejo de
desperdicios líquidos peligrosos, y otras.

En los procesos de manufac tura se utilizan compuestos orgánicos, incluyendo solventes, como es
usual en este  tipo de industria.  Se generan residuos líquidos en los diferentes procesos de manufactura,
los cuales son reciclados en nuestra planta de forma óptima para minimizar su impacto en el ambiente.
Aquellos residuos que no son reutilizables se clasifican como desperdicios líquidos peligrosos par a
disposic ión mediante incineración, la mejor tecnología para disponer de éstos.  Los mismos consiste n
principalmente de una mezcla de agua (85% a 98%) y pequeñas cantidades de solventes.

Desde sus comienzos en la d écada de 1970, Squibb opera unidades de incineración dentro de sus
predios para el manejo de estos desperdi cios.  Estas unidades han sido autorizadas por la EPA y la JCA.
Respondiendo  al desarrollo de la tecnología cada vez más avanzada, a través de los años Squibb h a
mejarado los incineradores incorporando unidades más modernas.

En estos momentos, Squibb está renovando el permiso para sus unidades de manejo d e
desperdici os líquidos peligrosos.  Estas incluyen tanques de almacenamiento e incineradores.  S e
incorporan dos modernos incineradores, que sustitu irán uno que ya fue cerrado y otro programado para
cierre durante este año.



Pruebas  de eficiencia demuestran que estos nuevos incineradores cumplen tanto con toda l a
reglamentación  aplicable como con políticas establecidas recientemente por la EPA para unidades d e
incineración.

Más aún, como parte del proceso se realizó un análisis de riesgo.  Este establece que la operación
de los incinerador es, presumiendo condiciones de exposición extremas e improbables, no afecta la salud
ni el ambiente del área.

En agosto de 1994 Squibb comenzó un proceso de comunicación pública con el propósito d e
divulgar información sobre los nuevos incineradores, para así promover la participación ciudadana en
el proceso de permiso.  A tales efectos, se ce lebró una reunión pública el 14 de septiembre de 1994, y otra
en Villa Humacao el 1 de diciembre de 1994.  Próximamente se celebrará otra en Junquito, similar a la
ya celebrada en Villa Humacao.  Además, EPA tiene otra reunión pública programada durante el mes
de febrero.

Nos reiteramos a su disposición para proveer informació n adicional o aclarar cualquier duda con
respecto a estos particulares.  Puede comunicarse conmigo o con el Ing. Julio Ortiz-Torres, Gerente de
Asuntos del Ambiente, al teléfono 850-6731.

Cordialmente,

Héctor J. Totti
Gerente General

wwin/data/environ.123
Anejo
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APPENDIX I -- EXAMPLES OF ADDITIONAL RCRA PUBLIC
PARTICIPATION TOOLS (FACT SHEETS, PUBLIC
INVOLVEMENT PLANS, NEWS RELEASES)



Alaska
United States Region 10 Idaho
Environmental Protection 1200 Sixth Avenue Oregon
Agency Seattle, WA 98101 Washington

  News Release
90-14

Contact: Dawnee Dahm
EPA Region 10
Hazardous Waste Program
442-2867

March 12, 1990

FOR IMMEDIATE RELEASE

EPA AND DEQ ANNOUNCE HAZARDOUS WASTE PERMIT FOR TEKTRONIX

A draft hazard waste permit has been issues for public comment

which would allow Tektronix to operate hazardous waste storage units, to

administer “post-closure” care to closed hazardous waste disposal units,

and to carry out corrective activities or the closed hazardous and solid

waste disposal units at its Beaverton facility.

The draft permit will be available for public review and comment
until April 23, 1990.

Tektronix manages hazardous waste generated as by-products of
manufacturing operations at its Beaverton facility and routinely manages
wastes from other Tektronix facilities.

The draft permit requires Tektronix to take corrective action for
tricholoethylene (TCE) contaminated groundwater at the facility and to
monitor and maintain I closed surface impoundments for a at least 30
years.  The permit also sets out operational requirements for
Tektronix’s hazardous waste storage units.  These storage units include
tanks and containers.

Copies of the permit are available at the Oregon Department of
Environmental Quality, 811 S.W. Sixth Avenue, Portland and at the
Beaverton City Library, 12500 S.W. Allen Blvd.

(more)



Public comments on the draft permit will be accepted until April
23, 1990.  A public hearing will be held if enough interest is
expressed.  Comments should be sent to:

Fred Bromfeld Dawnee Dahm
DEQ EPA Region 10, HW-112
811 S.W. Sixth Avenue 1200 Sixth Avenue
Portland, OR 97204 Seattle, Washington 98101



Office of Public Affairs            Illinois Indiana
United States Region 5            Michigan Minnesota
Environmental Protection 230 South Dearborn Street           Ohio Wisconsin
Agency Chicago, Illinois 60604

Public Involvement Plan
Ohio Technology Corporation
Proposed Incineration Facility

April 1989  - Revised



PUBLIC INVOLVEMENT PLAN

OHIO TECHNOLOGY CORPORATION

PROPOSED INCINERATION FACILITY

NOVA, OHIO

APRIL 1989

EPA WORK ASSIGNMENT NUMBER 96-5Q00.0

Prepared for: U.S. Environmental Protection Agency
Region V
230 South Dearborn Street
Chicago, Illinois 6064

Prepared by: ICF Technology, Inc.
35 East Wacker Drive
Suite 800
Chicago, Illinois 60601
Associates Firm, REM IV Contract No. 68-01-7251
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 In many instances, authority for implementing RCRA has been given to the states by1

U.S. EPA.  The State of Ohio, however, does not have such authority and all RCRA laws are
currently enforced in Ohio by U.S. EPA.

Page 1

I. INTRODUCTION

In 1976, Congress passed the Resource Conservation and Recovery

Act (RCRA) to regulate the generation, treatment, storage, and disposal
of municipal and industrial solid wastes that are generated across the

country.  The RCRA law requires that before a facility can treat, store,
or dispose of any hazardous waste, it must obtain a permit rom either

the United States Environmental Protection Agency (U.S. EPA) or an
authorized state government agency.   In addition to reviewing technical1

information, federal and state agencies encourage public involvement
during the permitting process to ensure that residents understand

proposed plans for handling hazardous wastes in their communities, and
to provide an opportunity for residents to voice any concerns they may

have.

This public involvement plan identifies some community concerns
regarding Ohio Technology Corporation’s application to build and operate

a hazardous waste incinerator facility in Nova, Ohio.  The plan details
specific activities that U.S. EPA will engage in to disseminate

information to the Nova community and to encourage public involvement as
the Ohio Technology Corporation application is reviewed.  The plan

consists of the following sections:

€ Description of the proposed facility;
€ Community information;

€ Community concerns;
€ Objectives of the public involvement program;

€ Public involvement activities; and an
€ Implementation schedule.

The objectives and activities discussed in this plan are based on

an assessment of community concerns collected during interviews with
local officials, several residents, and local community opposition
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groups conducted by U.S. EPA and contractor personnel in August 1988. 

Background information included in the plan was obtained from reviewing
state and federal files; interviews with state, federal, and local

officials; and local community opposition groups.

This plan has been prepared in accordance with U.S. EPA’s Guidance
on Public Involvement in the RCRA Permitting Program  (Draft, January

1986).
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II. DESCRIPTION OF THE PROPOSED ACTIVITY

A. Location and Description of Facility

Ohio Technology Corporation (OTC) proposed to construct and
operate a hazardous waste and toxic substance treatment facility in

Nova, Ohio, located in Troy Township, Ashland County.  The property
purchased by OTC in 1987 consists of approximately 280 acres of rural

farm land along Township Road 791, one mile east of Nova and
approximately 12 miles northeast of the City of Ashland (see Figures 1

and 2).  The Nova Reservoir is located on the southwest portion of the
property.  Of the 280 acres, approximately 40 acres would be used for

the facility.

The proposed facility includes construction of an incinerator
called a Hybrid Thermal Treatment System developed by IT Corporation. 

The system involves a modularly designed rotary kiln incinerator for the
destruction of a wide variety of organic wastes.  As designed, fumes

resulting from the kiln are burned in a secondary combustion chamber. 
In Nova, the proposed incinerator would be operated to burn both general

hazardous wastes and polychlorinated biphenyls (PCBs).  The Hybrid
Thermal Treatment System would be designed to incinerate liquid wastes,

viscous fluids, solids, soil, and other contaminated debris.

The proposed facility is designed not to discharge wastewater from
the facility operating areas, but would be designed to treat wastewater

on the site and reuse wastewater in the incineration process.  Debris
resulting from the incineration process, including processed solids and

incinerator ash, are proposed to be disposed of in a RCRA licensed
disposal facility off the site.

Access to the proposed OTC facility would be gained from Township

Road 791.  Trucks entering the facility would include tractor-trailer
trucks carrying wastes contained in drums.  Tankers trucks containing

bulk liquids also would enter the facility.  Fully loaded trucks would
weigh approximately 30,000 to 50,000 pounds.  An average of eight to 12
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Figure 1
Proposed Facility Location Map

trucks would enter the facility per day.
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Figure 2
Proposed Facility Area Map
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B. Owner/Operator Information

The current owner of the property is OTC which is also named as

the proposed owner of the incineration facility in the RARA permit
application.  IT Corporation would operate the facility.  OTC’s

headquarter offices are located in Cleveland, Ohio and IT Corporation’s
regional offices are located in Monroeville, Pennsylvania.  According to

an OTC official, the facility as proposed could reach its capacity by
accepting wastes from within Ohio, although the facility is designed to

be a regional hazardous waste treatment facility.

C. Regulatory Agencies

In order to obtain the required permits to construct and operate
the incineration facility, OTC must submit permit applications to the

Ohio Environmental Protection Agency (OEPA) and the U.S. EPA.  Because
OTC desires to build a facility that will burn both hazardous waste and

PCBs, U.S. EPA permits are required from under both RARA and the Toxic
Substance Control Act (TSCA).  The RCRA permit is required for

incineration of hazardous wastes, and the TSCA permit is required for
incineration of wastes containing PCBs.

In addition, OTC must apply for and be issued permits from the

State of Ohio.  The primary permits required are a permit to install and
a permit to operate a hazardous waste facility, both of which would be

issued by the Ohio Hazardous Waste Facility Board.  All proposed
facilities in Ohio must receive these permits before any construction

can begin.  The application for the permits must be submitted for review
to OEPA’s Division of Solid and Hazardous Waste Management before a

ruling on the applications is approved or denied by the Hazardous Waste
Facility Board.  In addition, OTC must receive an Air Permit to Install

from OEPA’s Division of Air Pollution, and a National Pollutant
Discharge Elimination System (NPDES) permit -- a provision of the Clean

Water Act -- from the Division of Water Pollution control.  The air
permit addresses the potential air emissions that could result from

operations from the proposed incinerator, and the NPDES permit addresses
potential discharges to water.
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Currently, OTC has submitted permit applications to both OEPA and

U.S. EPA.  By law, permit applications must be reviewed for completeness
and technical adequacy before the permits are either granted or denied.
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III. COMMUNITY INFORMATION

A. Community Profile

Located in Troy Township, Nova is a rural, unincorporated town
with a population of approximately 200 people.  According to several

residents interviewed, approximately 50% of the population are full-time
farmers, and the remainder farm half time in addition to having jobs in

other parts of the region.

Nova residents describe themselves as people not interested in
urbanization.  Several expressed pride in their families that have a

long regional heritage, and have continued to live in the Nova area
generation after generation.  Several residents have recently move into

the area away from more urban surroundings, preferring the clean air and
rural atmosphere.  According to residents interviewed, Nova residents

view their population as one consisting of diverse individuals who
possess a broad range of interests, all of which add to the character of

the community.

Troy Township has a population of 450 people and is governed by a
board consisting of three trustees and one clerk.  Trustee and clerk

elections are held every two years.  The next election will be held in
November 1989.  The township chairperson is appointed every January by

the trustees.  The township administration also includes a Township
Zoning Commission and a Zoning Board of Appeals.  Both the Commission

and Board of Appeals consists of five members of the community who are
appointed by the township trustees to serve four-year terms.

Ashland County is governed by three county commissioners who each

serve four-year terms.  County Commissioner elections are held every two
years.  The commissioners elect a president each January.
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B. Public Involvement to Date

In the Nova community, public involvement in issues surrounding

the proposed facility has to date been primarily channeled through
community groups.  The next few paragraphs characterize the major

community groups involved.

1. STOP IT

According to residents interviewed, community interest and concern
over the proposed facility began when OTC purchased its property at an

auction in 1987.  Soon after the property was purchased, the community
learned that OTC planned to install and operate a hazardous waste

incinerator on the property.  Concerned over the potential impact of the
incinerator on the Nova community, Nova residents formed a citizens

group called Nova’s Right to Know in July 1987.  The intent of the group
was to collect information about the proposed project from Ohio

Technology, International Technology, and local, state, and federal
government agencies.  In September 1987, the group change its name to

STOP IT (“IT” stands for IT Corporation, the proposed operator of the
facility) because the group’s constituency broadened beyond the Nova

community.  STOP IT is managed by a director, three co-chairpersons, and
an executive committee.  Currently, membership in the group consists of

approximately 400 people.

STOP IT activities have included establishing an information
center in Nova, holding public meetings working with the state of

legislature, coordinating with national and international environmental
groups, and disseminating information to its membership and other

interested parties.  The goal of STOP IT is to prevent the proposed
incinerator from being built.  According to group members, STOP IT does

not want to negotiate a permit; the organization does not want any
permits issued to OTC at all.  STOP IT is a highly organized group whose

leadership possesses a strong commitment to its position.  STOP IT has
conducted various activities to heighten awareness of the proposed

incinerator, and has worked to increase support for its position in
Ashland County and other surrounding counties.  According to an August
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1988 STOP IT newsletter, the group’s networking activities have resulted

in the formation of other STOP IT chapters in Ashland, Parma, and
Wellington.  When U.S. EPA granted an extension for completion of the

application to OCT in May 1988, U.S. EPA received over 400 telephone
calls in protest.  The telephone calling was largely organized by STOP

IT.  U.S. EPA responded in writing to each telephone call.

2. Citizens Against Pollution

In August 1987, residents from communities near the proposed
facility formed a grassroots citizens group called Citizens Against

Pollution (CAP).  News of the proposed facility in Nova motivated the
formation of the group which is run by a director and a board of

trustees.  With offices in Huntington, Ohio, the group consists of
chapter representatives from neighboring communities such as Sullivan,

Nova, Homerville, Medina, Ruggles, Spencer, and Elyria.  CAP’s major
issue is the proposed incinerator, although the group’s focus has

widened over the past year to address several other environmental issues
in Ohio, and is viewed as a growing grassroots environment organization

in the state.  Adopting a global ecosystem philosophy, CAP
representatives indicated that they would like to see a moratorium

placed on incineration technologies until the global impact of
incineration can be adequately evaluated.  According to a CAP

representative, the group is interested in working with both OEPA and
U.S. EPA to “stop the environmental degradation of Ohio.”

3. The Amish Communities

One of the distinct features of the proposed facility is its

proximity to several Amish settlements.  The Lodi and Ashland
settlements are the closest to the OTC property, but the proposed

facility has captured the interest of Amish settlements throughout the
region, including Holmes County, the largest Amish settlement in the

world.

In April 1988, leaders of the Amish community traveled to
Columbus, Ohio and participated in a press conference conducted with
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support from STOP IT.  The purpose of the conference was to present over

4,000 petition signatures from the Amish community in opposition to the
proposed facility.  Invited to the press conference were OEPA, U.S. EPA,

the Ohio Hazardous Waste Facility Board, and state and federal
government representatives.  In a written statement, the Amish

contingency voiced their concerns:

We are meeting here today because of a concern.  The old
Order Amish are thankful to God for the privilege to live in a
country where we can live, work and share our lives with our
neighbors and fellowman.

We still adhere to and believe in the Golden Rule: Do unto
others as you world that others do unto you.

It is with this in mind that we have over 4,000 signatures
protesting a proposed toxic waste incinerator site in Ashland
County.

Living close to this site is an Amish community of over 100
families that would be severely disrupted and handicapped if this
site was approved.  Without any doubt these people would have to
relocate.

Also from information we have received we would be subject to
toxic emissions in our area.

So we plead with meekness to please accept our protests with
an open mind and sincere concern.

The involvement of the Amish in this manner -- a people not known

for their political activism -- generated significant media attention
and was reported by the Chicago Tribune , U.S.A. Today , and the New York

Times .  Leaders of the Amish settlements keep informed about the status
of the project, and are in contact with both STOP IT and CAP.

Public involvement over the last year can be characterized as

significant.  The work of the citizens groups has served to heighten
awareness of the proposed project all over the region.  In April 1988,

the Troy Township Trustees polled their constituents and concluded that
94% of the responders were opposed to the proposed facility.  In

addition, several communities and organizations from a wide geographical
area have adopted ordinances and resolutions in opposition to the

proposed facility (see Appendix A).  Although opposition to the proposed
facility is widely known and publicized, there is some evidence of
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support for OTC’s project within the region.  Newspaper reports

indicate, however, that although there may be support for the facility,
the strength of the opposition to the facility has caused proponents to

keep their views to themselves.

Political interest in the proposed project has also grown over the
last year.  Responding to letters of concern from their constituents,

U.S. Senator Howard Metzenbaum, U.S. Senator John Glenn, Congressman Don
Pease, State Representative Ron Amstutz, and State Senator Dick

Schafrath have all taken positions in opposition to the proposed
facility.  In addition, Cleveland’s mayor, George Voinovich, has opposed

the project.  Many residents have written their concerns to both U.S.
EPA and OEPA.
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IV. COMMUNITY CONCERNS

The following community concerns were expressed by Nova area
residents and local officials during interviews conducted in August

1988.

A) Lack of trust in the proposed operator of the facility . 
Residents interviewed expressed concern regarding IT Corporation’s

involvement in the proposed project.  Nova area residents and members of
STOP IT and CAP feel strongly that IT Corporation is not a reliable

company to be operating the proposed facility.  The citizens groups have
distributed information about IT Corporation, including a list of

violations of State of California environmental regulations and the
Louisiana State Ethics Code.  Members of STOP IT cite a recent Forbes

article which discusses management and financial problems of IT
Corporation, and the fact that the company insures itself against

environmental liabilities as proof of IT Corporation’s instability (see
“Warning -- Hazardous Management,” Forbes , Volume 142, Number 2, July

25, 1988, Page 60).  Residents also are concerned that IT Corporation
will purchase OTC and that OTC is merely acting as a “front” for IT

Corporation.

B) Effects of proposed facility on quality of life .  Residents
interviewed stressed their concern regarding the impact of the proposed

facility on the quality of life in the area.  Residents said that the
major reason why people move into rural areas and stay in these areas is

the clean air, and non-urbanized, undeveloped characteristics of these
regions.  These residents feel that construction and operation of an

incinerator in the area would destroy the appeal of the area, negatively
impact property values, and drive people away.  Moreover, residents and

members of the Amish community pointed out that siting an incinerator in
the Nova area is counter-culture to the Amish way of life.  CAP stressed

the fact that the Amish communities increase the tourist appeal of the
area.  According to newspapers reports, the Amish community has hinted

to the possibility that the Amish settlements in the area may relocate
if the incinerator is licensed and built.  Community interviews with
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Amish representatives, however, indicated that this would be a last

resort.

C) Effects of proposed facility on environmental quality in the
region .  All residents interviewed expressed the greatest concern about

the impacts of the proposed facility on the environment.  The community
is very concerned about air emissions from the proposed incinerator and

feels strongly that there would be a threat of toxic air contamination. 
CAP and STOP IT also spoke about the fact that the facility would be

located near the headwaters of the Black and Vermilion rivers.  The
groups feel that these rivers would be endangered by contamination

resulting rom operation of the incinerator.  The Amish leaders voiced
their concern that air emissions would contaminate rainwater which is a

primary water source through cisterns and wells on many of the Amish
properties.  The Amish are concerned about how their livestock and crops

may be affected by the proposed incinerator.  Such a concern is echoed
by other farmers in the area who view the proposed incinerator as a

threat to their livelihoods.

D) Inappropriateness of site selection .  Most people interviewed
questioned why Nova was chosen as the site for OTC’s project.  These

people feel that it is inappropriate for an incinerator to be located in
a rural community where natural resources are a significant aspect of

the economy.  Two residents interviewed, one that breeds Navajo Churro
sheep (an endangered species) and another that propagates native

American seeds, were particularly concerned that an incinerator in the
area could endanger their projects.  The Amish leaders expressed similar

concerns and asked why incinerators had to be cited in places where
people lived.  They suggested that a better location would be in a

desert, or some other unpopulated area.
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E) Waste management in Ohio .  Both CAP and STOP IT said that

they wanted to obtain more information about the waste management
industry in Ohio.  These groups feel that there are plenty of

incinerators in the area, and that building another one is not
necessary.  The groups are interested in exploring alternative waste

management technologies to incineration.  Their interests in this area
reflect their concerns that OTC and IT are not acting in the best

interest of the community or the state, and are proposing the
incinerator for their own financial benefit.

F) Safety of the proposed incinerator .  Residents and local

officials brought up several safety issues.  Most people interviewed
said they are concerned about having trucks filled with contaminated

material driving through the area.  According to several residents, the
roads in the area have several sharp curves which could lead to

accidents by trucks traveling to the facility.  In addition, residents
cited air and fugitive emissions, and public health effects of long-term

exposure to such emissions as major concerns.

Residents who oppose incineration altogether as a waste management
technology believe that too little information is known about the

synergistic effect of several chemicals burning at once, and feel that
such an occurrence is a health threat to the area.

Many of the people interviewed wanted clarification on monitoring

of the incinerator should it become operational.  These residents wanted
to know who would conduct the monitoring and how often it would be done. 

STOP IT and CAP expressed reservations about monitoring programs and
said that the proposed incinerator would not be adequately monitored. 

These groups suspect that officials would only monitor for a narrow
range of contaminants.

CAP representatives shared their frustration about the safety

issue and rhetorically asked why the burden of making the incinerator
safe rested with the residents.  They expressed distrust in the ability

of government officials to protect the environment and public health.
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G) Emergency response capabilities in the area .  Several

concerned residents and local officials felt that siting the facility in
the Nova area places the region in peril should an accident occur.  Nova

itself has no emergency response capabilities and relies on the City of
Ashland and other communities for such assistance.  The community is

concerned that should an accident occur, there would be no efficient and
comprehensive way of responding.  Moreover, the Amish representatives

expressed concern that should an accident occur, emergency communication
with the settlements and evacuation would be impossible due to their

lack of telephone, electricity, and modern transportation systems.

H) Confusion regarding the permitting process .  Most of all the
residents and local officials agreed that the permitting process is

confusing.  Many expressed frustration about the many levels of
government involved and wanted clarification on the authorities of the

federal, state, and local governments.  In March 1988, OEPA held an
informational session for Nova area residents.  At the session, several

division representatives from OEPA and U.S. EPA answered questions and
provided information on the permitting process.  Community members and

OEPA officials indicated that the session was informative, although
residents said that some confusion still remains about the permitting

process.

I) Poor response from government officials .   While many
residents appeared satisfied with the information provided by government

officials, several residents and the citizens groups felt that both the
state and federal government officials should provide more information

regarding the permitting process and should be more accessible.  STOP IT
complained bout being “hung up on” by U.S. EPA officials, and said they

were frustrated that U.S. EPA had not acknowledged much of the
information sent to them by STOP IT.  CAP representatives expressed the

same concerns.

J) Frustration over limited opportunities for public
involvement .  Most people interviewed did not understand the extent to

which formal opportunities for public involvement exist during the
permitting process.  Those residents and local officials that are more
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aware of public opportunities feel that they are limited and that they

do not serve the interests of the communities.  Most people interviewed,
including the Amish leaders, asked about effective ways of becoming

involved in the process so that their concerns can be officially
considered before the agencies make any final decisions.
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V. OBJECTIVES OF THE PUBLIC INVOLVEMENT PROGRAM

Based on the concerns voiced by area residents and local

officials, the following are the objectives of the public involvement
program during the permitting process:

A) Establish accessibility among U.S. EPA personnel to the

community .  As the Nova community works toward becoming informed about
the issues surrounding the proposed facility, it will be very important

for U.S. EPA personnel to be available to answer questions and provide
information.  Both STOP IT and CAP already are frustrated with the

difficulty they have in contacting U.S. EPA personnel.  Maintaining good
positive contact with concerned citizens in the Nova community will

strengthen U.S. EPA’s credibility and allow people to become more
involved in the process.

B) Coordinate with OEPA to make sure the community understands

the permitting process and opportunities for public involvement . 
Community interviews reflected the confusion that residents and local

officials have about the permitting process and opportunities for public
involvement.  A crucial component of the public involvement program is

to make certain that interested residents and local officials have
adequate opportunities to understand and be involved in the permitting

process and the opportunities for their involvement.  Because so many
levels of government are involved in the process, U.S. EPA should work

closely with OEPA to provide the community with adequate information and
opportunities to ask questions of appropriate government officials.

C) Provide specific information on issues of interest to ensure

a strong level of understanding by the community .  Both STOP IT and CAP
are working hard to acquire information that will put many of the issues

of concern into perspective.  Much of CAP and STOP IT’s activities will
involve disseminating information to all interested parties.  U.S. EPA

and OEPA should work together to provide the community with accurate
information on subjects such as incineration technology, alternative

waste management practices, emergency response procedures, monitoring
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practices, and environmental impacts of waste management practices.
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VI. PUBLIC INVOLVEMENT ACTIVITIES

Specific public involvement activities related to the OTC RCRA
permit application are required by Title 40 of the Code of Federal

Regulations, Part 124 and RCRA Section 7004.  The public involvement
activities describe below include required activities (indicated by an

asterisk), as well as other activities intended to address community
concerns and to carry out the objectives established for the public

involvement program.

A) Designate U.S. EPA contact to respond to questions from the
community .  U.S. EPA has assigned one member of the Office of Public

Affairs (OPA) staff in the Region V office in Chicago to be the central
U.S. EPA liaison for the community (see Appendix B).  This person will

respond to community requests for information and will field telephone
requests for information to other appropriate U.S. EPA personnel.  The

OPA’s name and telephone number will appear on all correspondence
between U.S. EPA and the community in addition to U.S. EPA’s toll-free

number.  The OPA official also will be the central contact for local
media to acquire information regarding the proposed incinerator, and

will keep an up-to-date mailing list of interested individuals.

B) Establish local information repositories for interested
parties to review material .  In Nova as well as in other nearby

communities (see Appendix C), information repositories will be
established to provide the community with copies of the permit

applications, applicable laws, and other relevant information.  As new
information is developed, the information repositories will be updated.

C) Coordinate with OEPA to provide fact sheets on issues of

concern regarding the proposed facility .  U.S. EPA will coordinate
closely with OEPA to provide the community with fact sheets that

summarize the permitting process in a clear and easy to read format. 
The first fact sheet will include information on the state and federal

permitting process, and on the role of local government and
opportunities for public involvement.  In addition, separate fact sheets
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will be distributed to provide information on other topics of concern

expressed by the community.  These fact sheets will cover incineration
technology, monitoring practices of the U.S. EPA and OEPA, alternative

waste management practices, and current information on environmental
impacts of incinerators.  The fact sheets will be printed and

distributed to individuals on U.S. EPA’s current mailing list.

D) Conduct availability sessions to answer specific questions . 
After the fact sheets are prepared and distributed, U.S. EPA in

cooperation with OEPA will hold at least three availability sessions in
the community.  The availability sessions will be designed to

accommodate small groups and will consist of representatives of OEPA and
U.S. EPA who will be available to answer specific questions of the

community.  The sessions will be held in different geographic areas of
the region and will accommodate members of the Amish community.  Notices

announcing the availability sessions will be published in local
newspapers.

E) Notify the community about progress made on application

review .  As progress is made on processing of the permit application, or
if the schedule for reviewing the application alters significantly, U.S.

EPA will notify the community by providing a written update to
individuals on the mailing list and media representatives.

*F) Develop and distribute fact sheet on draft permit or denial . 

It is required by RCRA regulations that one fact sheet, or “Statement of
Basis,” be distributed that describes both the facility and the permit

that is being proposed for that facility.  Such a fact sheet will be
developed and distributed to individuals on the mailing list, media, and

any other interested parties in advance of the public comment period.

*G) Conduct a public comment period on draft permit or denial . 
RCRA regulations require that the public must be notified through a

local newspaper and broadcast over local radio stations that a draft
permit has been prepared.  A forty-five day period is also required

under RCRA regulations to accept public comments.  U.S. EPA may extend
the public comment period if necessary.  U.S. EPA will distribute a
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press release to local media and a notice to the mailing list announcing

the beginning of the public comment period.

H) Hold public hearing on draft permit or denial .  RCRA
regulations require that a public hearing be held if an individual

organization or community requests one, or if the Regional Administrator
determines that one is needed.  The purpose of having a public hearing

is to officially accept and record public comments.  For this site, U.S.
EPA has decided to hold a public hearing.  U.S. EPA will hold such a

hearing and will publicize it via a press release to local media, and
advertisements in local newspapers.  A notice also will be sent to the

mailing list.  After the hearing has been held, a tape or transcript
will be placed in the information repositories.

*I) Prepare Response to Comments to address community concerns . 

RCRA regulations require that a response to comments be prepared at the
conclusion of the public comment period.  This document will consist of

a summary of the written comments received, the oral comments presented
at the haring, and a response to those comments prepared by U.S. EPA. 

The Response to Comments will be placed in local information
repositories for public review.

* denotes required activity
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VI. TIME LINE FOR IMPLEMENTING PUBLIC INVOLVEMENT ACTIVITIES

The following is a time line for public involvement activities through
issuance of a final decision on the Ohio Technology Corporation’s RCRA

permit application.  Should a permit be issued, U.S. EPA would continue
the public involvement program.
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Activity Approval of the Completion of Issuance of Draft Issuance of Final
Public Involvement Technical Review Permit (if Permit (if
Plan applicable) applicable)

1.  Designate X
Contact

2.  Establish X
Information
Repositories

3.  Fact Sheets                     X----------------- X
------------------X

4.  Availability                     X-----------------------------------X---------------------
Sessions --------------X-----------------------------------X

5.  Updates                      X----------------------------------------As needed-------
-------------------------------------------------X

6.  Public Comment                      X----------------
Period -------------------X

7.  Public Hearing X

8. Responsiveness X
Summary
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APPENDIX A

LOCAL GOVERNMENTS AND ORGANIZATIONS ISSUING
WRITTEN STATEMENTS OF OPPOSITION TO THE PROPOSED INCINERATOR

[obtained from state and federal files]

Government Body Date resolution adopted

Village of Savannah December 15, 1987
City of Avon Lake December 14, 1987

Troy Township September 28, 1987
Village of Lodi October 19, 1987

Ashland County Soil and Water April 26, 1988
Conservation District

Russia Township March 22, 1988
City of Allure March 21, 1988

Local Organization Date of written position

Cinnamon Lake Association, Inc. December 16, 198
Ashland County Farm Bureau, Inc. May 16, 1988

Episcopal Diocess of Ohio July 12, 1988
Lodi Rotary Club January 20, 1988

Lodi Chamber of Commerce January 20, 1988
Ruritan Club of Lodi January 20, 1988
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APPENDIX B

LIST OF CONTACTS, INTERESTED PARTIES, AND MEDIA

1. Federal Elected Officials

Senator John Glenn (202) 224-3353

503 Senate Hart Office Building

Washington, DC 20510-3501

District Office (216) 522-7095

Federal Courthouse

201 Superior Avenue

Cleveland, OH 44114

Senator Howard Metzenbaum (202) 224-2315

140 Senate Russell Office Building

Washington, DC 20510-3502

District Office (216) 522-7272

Celebreeze Federal Building

Room 2915

1240 East Ninth Street

Cleveland, OH 44199

Congressman Donald Pease (202) 225-3401

2410 Rayburn House Office Building

Washington, DC 20515

District Office (419) 325-4184

The Centre

Suite 101

42 East Main Street

Ashland, OH 44805-2336

2. State Elected Officials

Governor Richard Celeste (614) 466-3555

Office of the Governor

Statehouse

Columbus, OH 43216
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State Senator Richard Schafrath (614) 466-8086

Ohio Senate

Statehouse

Columbus, OH 43216

Local Address (419) 994-4161

424 West Main Street

Loudonville, OH 44842

State Representative Ronald Amstutz (614) 466-1474

Ohio House of Representatives

Statehouse

Columbus, OH 43216

Local Address (216) 262-7371

2243 Friar Tuck Circle

Wooster, OH 44691

3. Local Government Officials

Ashland County Commissioners (419) 289-0000

Court House

West Second Street

Ashland, OH 44805

Marilyn Byers, President

C.R.”Dick” Myers

Robert Valentine

Ashland County Board of Health (419) 289-0000

c/o Ashland County Health Department

110 Cottage Street

Ashland, OH 44805

Gloria Weirick, President

Ashland County Regional Planning Commission (419) 289-0000

110 Cottage Street

Ashland, OH 44805

Mike Wolfson, Director
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Ashland County Disaster Services (419) 289-6511

c/o Ashland City Fire Department

274 Cleveland Avenue

Ashland, OH 44805

John Augustine, Director

Troy Township Trustees

Donald Biddinger, Chairman (419) 652-3462

Ralph Smith, Vice Chairman (419) 652-3258

Richard Robertson (419) 652-3361

Mary Judith Fox, Clerk (419) 652-3187

Troy Township Zoning Inspector

Willard Smith (419) 652-3362

Troy Township Zoning Commission

Leslie White (419) 652-3842

Richard Hawley (419) 652-3021

Delmar Rife (419) 625-3851

Janet Cleugh (419) 652-3760

John M. Gorman (419) 652-3354

Troy Township Zoning Board of Appeals

James R. Callihan (419) 652-2225

Dean Sheppard (419) 652-3838

Tod Crumrine (419) 652-3194

Janice Schneiter (419) 652-3181

Eugene Fowler (419) 652-3808

4. Federal Government Agencies

U.S. Environmental Protection Agency

Region V

230 South Dearborn Street

Chicago, IL 60604

Valdas Adamkus, Regional Administrator (312) 353-2000

Anne Rowan, Public Participation Coordinator (312) 886-7857

Office of Public Affairs

Wen Huang, Environmental Engineer (312) 886-6191

RCRA Permit Branch
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Charles Slaustas, Supervisor (312) 886-6190

RCRA Permit Branch

Lisa Pierard , Ohio Section Chief (312) 353-4789

RCRA Permit Branch

Sheldon Simon, Regional PCB Coordinator (312) 886-6087

Pesticides and Toxic Substances Branch

John Connell, Chief (312) 886-6832

PCB Compliance Section

Office of the Environmental Sciences Division

5. State Government Agencies

Ohio Environmental Protection Agency

P.O. Box 1049

1800 Water Mark Drive

Columbus, OH 43266-0149

Richard Shank, Director (614) 644-2782

Linda Whitmore, Public Involvement Coordinator (614) 644-2160

Public Interest Center

Robert Babik, Environmental Engineer (614) 644-2949

Division of Solid and Hazardous Waste

Management

Ohio Hazardous Waste Facility Board (614) 644-2742

P.O. Box 1049

1700 Water Mark Drive

Columbus, OH 43266-0149

James Adair III, Executive Director

Board members :

Richard C. Sahli, Deputy Director

Legal and Governmental Affairs

Ohio Environmental Protection Agency

Warren W. Tyler, Chairman

Ohio Water Development Authority

Charles E. Mauger, Assistant Director

Ohio Department of Natural Resources

Thomas Sweeney, Ph.D., Assistant Vice

President of Research and Graduate Studies

The Ohio State University

W.B. Clapham Jr., Ph.D., Associate Professor of Geology
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Cleveland State University

6. Citizens Groups

STOP IT (419) 652-3000

P.O. Box 134

Nova, OH 44859

Dave Schlaufman, Director (419) 652-3862

Vern Hurst, Co-chairperson

Diana Schlaufman, Co-chairperson

Citizens Against Pollution (216) 647-6127

P.O. Box 122 (Mon.,Wed., Fri.)

Sullivan, OH 44880

Ardith Jordan, Trustee

7. Media

Newspapers

Ashland Times Gazette New London Record

40 East Second Street P.O. Box 110

Ashland, OH 44805 New London, OH 44851

(419) 281-0581 (419) 929-3411

Akron Beacon-Journal Mansfield News Journal

44 East Exchange Street P.O. Box 25

Akron, OH 44328 70 West Fourth Street

(216) 375-8111 Mansfield, OH 44901

(419) 522-3311

Elyria Chronicle-Telegram Wellington Enterprise

P.O. Box 4010 P.O. Box 38

225 East Avenue Wellington, OH 44090

Elyria, OH 44035 (216) 647-3171

(216) 329-7000

Cleveland Plain Dealer

1801 Superior Avenue

Cleveland, OH 44114

(216) 344-4500

Television
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WAKC-TV WBNX-TV

853 Copley Road P.O. Box 2091

Akron, OH 44320 Akron, OH 44309

(216) 525-7831 (216) 928-5711

WEAO-TV WQHS-TV

275 Martinel Drive 2681 West Ridgewood

Kent, OH 44240 Parma, OH 44134

(216) 678-1656 (216) 888-0061

WEWS-TV WJW-TV

3001 Euclid Avenue 5800 South Marginal Road

Cleveland, OH 44115 Cleveland, OH 44102

(216) 431-5555 (216) 431-8888

WKYC-TV WUAB-TV

1403 East Sixth Street 8443 Day Drive

Cleveland, OH 44114 Cleveland, OH 44129

(216) 344-3333 (216) 845-6043

WVIZ-TV

4300 Brockpart Road

Cleveland, OH 44134

(216) 398-2800

Radio

WNCO-Radio WRDL-Radio

P.O. Box 311 Ashland College

Ashland, OH 44805 401 College Avenue

(419) 289-2605 Ashland, OH 44805

(419) 289-2480

WLKR-Radio WCLS-Radio

P.O. Box 547 711 McPherson Street

Norwalk, OH 44857 Mansfield, OH 44906

(419) 668-8151 (419) 525-2331
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WMAN-Radio WVNO-Radio

P.O. Box 8 2900 Park Avenue West

Mansfield, OH 44901 Mansfield, OH 44906

(419) 524-2211 (419) 529-5900

WCWS-Radio WWST-WQKT Radio

College of Wooster South Hillcrest Drive

Wooster, OH 44691 Wooster, OH  44691

(216) 263-2240 (216) 264-5122

8. Owner/Operator

Ohio Technology Corporation (owner) (216) 464-2121

3350 Lander Road

Cleveland, OH 44124

John Tracy, Principal Manager

International Technology Corporation (operator) (412) 243-3230

Regional Office

William Penn Plaza

2790 Mosside Boulevard

Monroeville, PA 15146-2792

Brian Borofka, Site Assessment Group Leader

Headquarters

23456 Hawthorne Boulevard (213) 378-9933

Torrence, CA 90509
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APPENDIX C

LIST OF INFORMATION REPOSITORY LOCATIONS

AND PUBLIC MEETING FACILITIES

1) Information Repository Locations

Ashland Public Library New London Public Library

224 Claremont Avenue 67 South Main Street

Ashland, OH 44805 New London, OH 44851

(419) 289-8188 (419) 929-3981

Contact: Contact:

Constance Wolfson, Librarian Melissa Karnosh, Librarian

Troy Township Trustees

Nova, Ohio

(419) 652-3200

Contact:

Ralph Smith

2) Public Meeting Facilities

Mapleton Middleton School Mapleton High School

(Ruggles Troy School) County Rod 620

U.S. Highway 224 Polk, OH 44861

Nova, OH 44859 (419) 945-2188

(419) 652-3540 Contact:

Contact: Mr. Schneider, Principal

John Neighbors, Principal Capacity: Approximately 600

Capacity: Approximately 250

Citizens Against Pollution

Corner School House

Sullivan, OH 44880
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APPENDIX D

LIST OF PERSONS CONTACTED FOR PREPARATION

OF THE PUBLIC INVOLVEMENT PLAN

(for U.S. EPA and Ohio EPA use only)

Ashland County Board of Commissioners (419) 289-0000

Court House

West Second Street

Ashland, OH 44805

J. Myron Leininger

Marilyn Byers

C. Jay Welsh

Troy Township Trustees

Donald Biddinger (419) 652-3463

Ralph Smith (419) 652-3258

Richard Robertson (419) 652-3361

Ohio Environmental Protection Agency

P.O. Box 1049

1800 WaterMark Drive

Columbus, OH 43266-0149

Linda Whitmore, Public Involvement Coordinator (614) 644-2160

Public Interest Center

Michael Greenberg, Public Information Specialist (614) 644-2160

Public Interest Center

Robert Babik, Environmental Engineer (614) 644-2949

Division of Solid and Hazardous Waste

Management
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U.S. Environmental Protection Agency

Region V

230 South Dearborn Street

Chicago, IL 60604

Anne Rowan, Public Participation Coordinator/RCRA (312) 886-7857

Office of Public Affairs

Nancy Sullivan, Public Affairs Specialist/TSCA (312) 886-6687

Office of Public Affairs

Margaret McCue, RCRA Public Participation Manager (312) 886-6694

Office of Public Affairs

George Harper, Ohio Section Chief (312) 353-4789

RARA Permit Branch

Wen Huang, Environmental Engineer (312) 886-6191

RCRA Permit Branch

Charles Slaustas, Supervisor (312) 886-6190

RCRA Permit Branch

Sheldon Simon, Regional PCB Coordinator (312) 886-6087

Pesticides and Toxic Substances Branch

Local Residents and Interested Individuals

Mike Stanfield Gladys Thomas

962 County Route 40 838 U.S. Highway 224

Nova, OH 44859 Nova, OH 44859

(419) 652-3133 (419) 652-3818

Elaine Drotliff Diana Schlaufman

836 Township Road 150 946 Township Road 150

Nova, OH 44859 Nova, OH 44859

(419) 652-3122 (419) 652-3862
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David Schlaufman Vern Hurst

946 Township Road 150 995 Township Road 150

Nova, OH 44859 Nova, OH 44859

(419) 652-3862 (419) 652-3337

Frank Rickett Tod Crumrine

402 Township Road 791 173 State Route 511

Sullivan, OH 44880 Nova, OH 44859

(419) 652-3238 (419) 652-3194

Lois Kinter Bob Janca

Box 15 12595 New London E Road

U.S. Highway 224 West Homerville, OH 44235

Nova, OH 44859 (419) 648-2853

(419) 652-3892

Judith Casteel John Nethers, Ph.D.

7730 Firestone Road Professor of History

Homerville, OH 44235 Department of Social Sciences

(419) 625-2141 Bixler Hall -- Ashland College

Ashland, OH 44805

(419) 289-5381

Joanne Slorgie Anne Slorgie

129 Broadway Street 129 Broadway Street

Lodi, OH 44254 Lodi, OH 44254

(216) 948-2482 (216) 948-2482
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Linda Martz Phil Dague

Mansfield News-Journal 210 Township Road 2150

P.O. Box 25 Jeromesville, OH 44840

40 West Fourth Street (419) 368-3281

Mansfield, OH 44901

(419) 522-3311

Sue Grycza Leroy J. Keim

Ashland Times - Gazette Lodi, OH

40 East Second Street

Ashland, OH 44805

(419) 281-0581

David Yoder Ardith Jordan

Firestone Road Mary Beth Derekito

Homerville, OH Mary Warner

Eli Troyer
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Solid Waste and          EPA/530-SW-89-050
United States Emergency Response          September 1989
Environmental Protection (OS-305)
Agency

Modifying
RCRA Permits

Introduction

   The Resource Conservation and
Recovery Act (RCRA) requires each
hazardous waste treatment, storage,
and disposal facility to manage
hazardous waste in accordance with a
permit issued by the Environmental
Protection Agency (EPA) or a state
agency that has a hazardous waste
program approved by EPA.  A RCRA
permit establishes the facility’s
operating conditions for managing
hazardous waste.  EPA and state
agencies use the permit to specify the
administrative and technical
standards for each facility.  Over
time, however, the facility needs to
modify the permit to improve
equipment or make changes in
response to new standards. 
Recognizing this, EPA established
procedures early in the program for
modifying permits.  The Agency has
now revised these procedures to
provide more flexibility to both
owners and operators of facilities and
EPA and to increase public
involvement. This brochure briefly
describes EPA’s new procedures for
modifying RCRA permits.

   These procedures are effective now requested, holding a public hearing. 
in states where EPA administers the Public participation was limited to the
RCRA program.  However, specific permit conditions being
authorized states will not use these modified.
procedures until they have adopted
them as part of their own programs.

The Old Process

   Acknowledges that a permit would unwieldy.  It was impeding the ability
need to be modified for various of treatment, storage, and disposal
reasons during its life, EPA facilities to respond quickly to
established in 1980 a process for improvements in technology and
modifying them.  The process shifts in the types of wastes being
included different procedures for generated.  This made the routine
major and minor modifications.  A changes necessary for effective
minor permit modification allowed a operations more difficult to
limited number of minor changes to accomplish.  Furthermore, the
occur, after EPA reviewed and procedures often did not involve the
approved the modification request. public early enough in the
There was no requirement for public modification process.
notice and comment.    In response to these concerns, EPA
   For major modifications, EPA developed new procedures with help
would follow procedures that were from representatives from states and
almost the same as those for issuing industrial, environmental, and public
an initial permit.  These procedures interest groups.  The new process
included developing a draft permit provides more flexibility for facilities
modification, announcing in a local to respond to changing conditions,
newspaper and on the radio the clean up waste, and generally
availability of the proposed improve their waste management
modification, providing a 45-day operations.  In addition, the new
public comment period, and, if procedures allow for more public

A Need for Change

   The old permit modification
process was becoming increasingly

involvement by expanding public
notification and participation
opportunities.

   The Congress, in an effort to address the nation’s growing concern about its hazardous and solid waste problem, enacted the
Resource Conservation and Recovery Act (RCRA).  The Hazardous and Solid Waste Amendments of 1984 greatly expanded
RCRA and the Environmental Protection Agency’s (EPA) authority to regulate the wastes.

   As a result, EPA is developing regulations and programs to reduce, recycle, and treat wastes: restrict land disposal and
require corrective action for releases of hazardous wastes, or their constituents, into the environment.  EPA’s Office of Solid
Waste, through its publications, aims to foster public understanding and encourage citizen involvement in helping to manage
the nation’s waste problem.



The New Process

   The new process establishes three place of an informal public meeting.
classes of permit modifications and
sets administrative procedures for    This public comment period is an
approving modifications in each opportunity for the public to review
class. the facility’s permit modification

Class One addresses routine and permitting agency -- early in the
administrative changes.  Lowest process.  All written comments
range of permit modifications. submitted during the 60-day

Class Two primarily addresses by the agency before a final decision
improvements in technology and is made on the modification request.
management techniques.  Middle
range of modifications.    The public meeting is conducted by

Class Three deals with major than 15 days after the start of the
changes to a facility and its comment period and no less than 15
operations.  Highest range of days before it ends.  The purpose of
modifications. this meeting is to provide for an

Class One Modifications

   Class One modifications do not change like
substantially alter the conditions in
the permit or reduce the facility’s Increases of 25 percent or less in
ability to protect human health and a facility’s tank treatment or
the environment.  Such changes may storage capacity.
include

Improving administrative and new wastes that do not require
routine functions. different management practices.

Upgrading plans and records Modifications to improve the
maintained by the facility. design of regulated units or

Replacing some equipment with
functionally equivalent    The new procedures require the
equipment. facility to submit a request for

   Most Class One changes do not permitting agency.  The request
require approval by the authorized describes the change, explains why it
permitting agency -- either EPA or a is needed, and provides information
state -- before they are implemented. showing that the change complies
There are several types of changes, with EPA’s technical standards for
however, that may require such the facility.  For Class Two
approval.  EPA may deny any Class modification, a facility may begin
One modification. construction 60 days after submitting

   Notifying the Public.   Within
90 days of implementing a change, a
facility making a Class One
modification must notify the public    Involving the Public.   The
by sending a notice to all parties on permit holder must notify people and
its mailing list.  This mailing list organizations on the facility mailing
includes people and organizations list about the modification request by
who have asked to be notified of the sending them a letter and publishing
facility’s activities.  The list is a notice in a major local newspaper. 
maintained by the permitting agency. The notice must appear within seven
Citizens may be added to the mailing days before or after the facility
list by sending a written request to submits the request to the permitting
the agency.  Any member of the agency.  The newspaper notice marks
public may ask EPA to review a the beginning of a 60-day comment
Class One modification. period and announces the time and

Class Two Modifications

   Class Two modifications include
those changes that enable a facility to
respond to variations in the types and
quantities of wastes that it manages,
technological advancements, and
new regulatory requirements.  Class
Two changes do not substantially
alter the facility’s design or the
management practices prescribed by
the permit.  They do not reduce -- and
in most cases should enhance -- the
facility’s ability to protect human
health and the environment.  Under
some circumstances, the permitting
agency may determine that the
modification request should follow
the more restrictive Class Three
procedures.

   Class Two modifications address

Authorization to treat or store

improve management practices.

approval of the change to the

a request, although the permitting
agency may delay all or part of the
construction.

plans at the same time as the

comment period will be considered

the permittee and is held no fewer

exchange of views between the
public and the facility’s owner or
operator and if possible, to resolve
any issues concerning the permit
modification.  The meeting is less
formal than the public hearings held
when a new RCRA permit is under
development.  Because the meeting is
intended to be a dialogue between the
facility owner or operator and its
neighbors, the permitting agency is
not required to attend the meeting. 
EPA believes that the meeting will
result in more public comments being
submitted to the agency and perhaps
voluntary revisions to the permitted
facility’s notification request.

   To inform citizens about how the
facility has met the conditions of the
permit the permitting agency must
make the facility’s  compliance
history available to the public.  A
compliance history may include many
of any permit violations, when
violations have occurred, and how
the violations have been corrected.

   Default Provision.   The
procedures for Class Two
modifications include a default
provision to ensure that the
permitting agency responds promptly
to the facility’s request.  The agency
must respond to a request within 90
days or, if the agency calls for an
extension, 120 days.  If the agency
does not reach a final decision on the
request within 120 days, the facility is
automatically allowed to conduct the
requested activities for 180 days. 
During this period, the facility must
comply with all federal and state
regulations governing hazardous



waste facilities.  If the permitting 25 percent. quickly and that sudden changes in
agency still has not acted by day 250, Major changes to the facility’s operations not covered under a
the facility then must let the public groundwater monitoring program. facility’s permit can be addressed
know that the facility will become promptly.  Activities performed under
permanently authorized to conduct a temporary authorization must
the proposed activities unless the comply with the applicable waste
agency approves or denies the management regulations.  The facility
request by day 300.  At any time must notify the public within seven
during the Class Two procedures, the days of making the request.  The
agency may reclassify the request as permitting agency may grant a
Class Three if thee is significant temporary authorization without
public concern or if the permitting notifying the public.  A facility may
agency determines that the facility’s renew a temporary authorization only
proposal is too complex for the Class by requesting permit modification
Two procedures.  This and initiating public participation.
reclassification would remove the
possibility of an automatic decision
by default.

Class Two Modification
Schedule

Day 1 Modification request
received by agency. 
Newspaper notice
published and mailing list
notified.

Days
   15-45 Informal public meeting

held.
Day 60 Written public comments

due to agency.
Day 90 Agency response to Class

Two modification request
due.  Deadline may be
extended 30 days.

Day 120 If no response, requested
activity may begin for 180
days.

Day 250 If still no response, public
notified.

Day 300 If still no response, activity
permanently authorized.

Class Three Modifications

   Class Three modifications address
changes that substantially alter a
facility or its operation.  For example,
the following modification requests
fall under Class Three:

Requests to manage new wastes
that require different management
practices.

Major changes to landfill, surface
impoundment, and waste pile
liner, leachate collection, and
detection systems.
Increases in tank, container, or
incinerator capacity of more than

      Involving the Public.   For
Class Three modifications, the facility
must initially follow the same public
notice, comment, and meeting
procedures as for Class Two
modifications.  This allows for early
public review and comment on
proposed changes.  Then the
permitting agency must prepare a
draft permit modification, allow 45
days for public comment on the draft,
hold a public hearing if requested,
and then issue or deny the permit
modification request.

Public Involvement Steps for
Class Three Modifications:

The facility representative

Requests a modification of the
permit to the permitting agency.

Notifies the public.

Holds a public meeting

The permitting agency

Allows 60 days for public
comment on the modification
requests.

Prepare draft permit modification
conditions.

Notifies the public of the agency’s
draft permit conditions.

Allows 45 fays for public
comment on permit conditions.

Holds a public hearing, if
requested.

Issues or denies the revised permit
conditions.

Temporary Authorization

   For certain Class Two or Three
modifications, the permitting agency
may grant a facility temporary
authorization to perform retain
activities for up to 180 days.   For
example, temporary authorization
may be granted to ensure that
cleanups, or corrective actions, and
closure activities can be undertaken

Administering Permit
Modifications

   These procedures are effective only
in  states where EPA administers the
RCRA program.  States with
hazardous waste programs equivalent
to, or more stringent than, the federal
program may be authorized by EPA
to administered RCRA hazardous
waste programs. Authorized states
are not required to adopt this new
permit modification process, although
it is expected that many of them will. 
Therefore, for state-administered
RCRA permits, the state agency may
use different modification procedures
until it adopts the new modification
approach.  However, EPA may use
these new procedures in authorized
states whenever it is necessary to
change a RCRA permit to implement
provisions imposed by federal law. 
EPA regional offices, listed below,
maintain up-to-date information
about which states are following this
and other hazardous waste programs.

Getting Involved

   EPA encourages community
involvement in the permitting and
permit modification processes.  The
revised permit modification
procedures expand opportunities for
the public to be notified and to
participate.  The procedures also
allow for the expeditious approval of 
requests when there is no apparent
public concern about proposed
changes.

Citizen Involvement Steps

Contact your EPA regional office
or state agency to identify the
permitting agency.

Write the permitting agency and



request to be put on the mailing list to State your support for, or objection Participate in the public meetings. 
receive notices of permit modification to, the requested modification These informal meetings allow
requests. during the public comment period facility representatives to explain

Review modification requests. and answer your questions.
by providing written comments. their permit modification requests

   For a copy of the new regulations governing the permit call EPA’s RCRA Hotline: 800-424-9346; in Washington,
modification process and more information on the new permit DC., the number is 382-3000.   Or contact EPA Regional
modification process or other RCRA programs, Offices:

Region I Region V Region VIII
JFK Federal Building 230 S Dearborn Street 999 18th Street
Boston, MA 02203 13th Floor (HR-11) One Denver Pl., Suite 1300
(617) 573-9644 Chicago, IL 60604 Denver, CO 80202-2413

Region II
26 Federal Plaza
New York, NY 10278 First International Bldg.. 215 Fremont Street
(212) 264-8683 1445 Ross Avenue San Francisco, CA 94105

Region III
841 Chestnut Building
Philadelphia, PA 19107 1200 Sixth Avenue
(215) 597-7940 726 Minnesota Avenue Seattle, WA 98101

Region IV
345 Courtland Street, N.E.
Atlanta, GA 30365
(404) 347-3433

(312) 353-0398 (303) 293-1676

Region VI Region IX

Dallas, TX 75202 (415) 974-8026
(214) 655-6785

Region VII

Kansas City, KS 66101 (206) 442-1099
(913) 236-2888

Region X

United States
Environmental Protection
Agency
Office of Solid Waste
Washington, DC 20460



APPENDIX M -- PUBLIC PARTICIPATION RESOURCES
AVAILABLE TO THE PERMITTING AGENCY

Two keys to developing an effective public participation program are knowing who within your agency
or elsewhere can provide support on public participation activities and knowing where to obtain information. 
Most Regions have one person assigned as the public involvement coordinator  (PIC).  The PIC serves as a
liaison between community members and permit writers, enforcement personnel (both EPA and state), facility
owners and operators, and other individuals or groups.  The PIC oversees the implementation of the overall public
participation program.  He or she may handle logistics for public meetings, develop and maintain mailing lists,
and review and/or help prepare news releases, fact sheets, and informational materials.

Other individuals who may be able to assist with public participation activities include:

Other EPA Staff  - Other members of the EPA Regional technical, legal, public affairs, project officer,
or permit writer staffs are also valuable resources.  It is essential that these staff coordinate their efforts.  They
can provide technical assessments of the facility for release to the public or provide information relative to per-
mitting issues and aspects of enforcement, compliance, and corrective action activities developed for the facility. 
Graphic designers, typesetters, and other support staff can help you with your program.  In addition, CERCLA
community relations coordinators in your office who have sites in the same community could take care of some
of your activities, or at least provide you with valuable advice.

State Personnel - In authorized states, most of the public participation responsibilities listed for EPA
staff will be assumed by state personnel.  Regardless of authorization status, state agencies should play an active
role in the development and implementation of public participation programs.  For example, agencies in
unauthorized states can provide information such as names for inclusion on a mailing list, background
information on a facility's history, and knowledge of community attitudes toward the facility.

Facility Staff  - While oversight of the permitting and enforcement processes is the sole responsibility of
the regulatory agency, facility owners or operators are responsible for conducting a number of activities.  In
addition, facilities resources and staff can provide for public participation activities that go beyond the regulatory
requirements.  

Public Interest Groups  - Community groups, civic organizations, environmental groups, religious and
educational organizations may all provide public participation activities that supplement the requirements.  The
agency may consider teaming with a local public interest group to provide opportunities for the public to learn
more about the permitting process or technical issues.  Public interest groups may be able to provide resources or
personnel to help maintain repositories or to provide informational newsletters.  The agency may also consider
contacting an impartial civic organization (e.g., the League of Women Voters) to mediate at public meetings or
other functions.  

Contractors  - Public participation contractors who work for your agency can provide support by con-
ducting some of the more time-consuming activities, such as community interviews or logistics for public
meetings.

If There's No One Who Can Help  - You may be the only person available to conduct public
participation activities, in which case you need to estimate your level of effort carefully so that you can choose
the activities that will give you and members of the public the most benefit.  You need to consider your schedule
as well, and plan activities so that they complement your technical schedule and leave time for appropriate public
participation.

Additional Sources of Assistance

Information Resources  - Each EPA Regional office should have informational materials available to
help plan public participation strategies and assist in assessing a community's needs and in implementing
responsive activities.  PICs should be able to guide you to specific manuals, guidance documents, and memoranda
that elaborate on regulations and principles of public participation and give helpful tips on implementing
successful programs.  For example, the three-volume RCRA Public Involvement Reference Catalog  (September



1990) is a repository of materials from which readers can gather ideas and information concerning the RCRA
program and RCRA public participation.  You may also want to research materials from other EPA programs,
such as Superfund, or outside sources to gather ideas that may be useful in dealing with particular permitting
situations.

Training  - Training is generally available for staff in a variety of areas, including public participation,
community relations, risk communication, and community outreach.  If training specific to the RCRA program is
not available, you can easily adapt community outreach activities used in other programs to your RCRA situation. 
The techniques and methods used for RCRA public participation programs -- such as public meetings, fact sheets,
and information repositories -- are also used in other programs.

Other Materials  - There also are ready-made resources available for you to use in your program.  EPA
has developed fact sheet templates for RCRA actions, storyboards that describe the permitting process, and other
information materials to save you time in developing public involvement information.  The Regional PIC can
provide more information on these materials. 



MEMORANDUM

SUBJECT: Implementation of the RCRA Expanded Public Participation Rule

FROM: Elliott Laws, Assistant Administrator

TO: Regional Administrators
Regions I - X

The Agency will soon take a major step forward in its effort to promote public
involvement and environmental justice by promulgating the “RCRA Expanded Public
Participation Rule.”

The final rule will improve the RCRA permitting process by:  (1) providing earlier
opportunities for public involvement in the process and (2) expanding public access to
information throughout the permitting process and the operational lives of facilities.  The
rule's requirements include:  a facility-led pre-application meeting; agency notice at
application submittal; agency notice of impending trial burns; and a provision for information
repositories. 
  
Immediate Implementation

While the effective date of the rule will not arrive until six months after promulgation,
I am recommending that all EPA Regions start meeting the goals of the final rule as soon as
possible.  The Regions, in turn, should encourage the States and individual RCRA facilities to
meet these goals even as States are pursuing authorization for components (e.g., this rule, BIF
permitting, and corrective action) of the RCRA program.
  

Early implementation of the final rule will allow the public to benefit immediately
from the rule's new and important procedures.  This early implementation will be useful for
the entire program and help the Agency fulfill its commitment to  meaningful public
involvement in RCRA permitting.  
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I would like to express my appreciation to the Regions for working to achieve these
goals since the Agency proposed the rule in June 1994.  We are encouraged by the positive
reception these new standards have received, and look forward to full implementation. 

Guidance on Equitable and Flexible Public Participation

The development of the final rule involved a balance between broader, more equitable
public participation and flexibility for individual permit writers, facilities, and communities to
adopt the most appropriate, site-specific approaches.  Some of the principles underlying the
final rule would have been difficult to prescribe through regulation.  We decided that, instead
of trying to achieve these goals through regulatory language, the public interest would be
served best by encouraging permitting agencies and permit applicants to adopt these
principles through guidance.

Consistent with this approach, you should abide by the following principles in your
permitting efforts:

Using all reasonable means to ensure that all segments of the population have an equal
opportunity to participate in the permitting process and have equal access to
information in the process.  These means may include, but are not limited to,
multilingual notices and fact sheets, as well as translators, in areas where the affected
community contains significant numbers of people who do not speak English as a first
language; 

Addressing environmental justice concerns, in part, by expanding access to
information (particularly in a multilingual format) and opportunities for public input
(through tools such as information repositories); and

Going beyond the regulatory requirements, where appropriate, to provide for a level of
public involvement that is commensurate with public interest in the permitting issue.

I also encourage State permitting agencies and permit applicants to adopt these principles in
their dealings with the RCRA program.  These policies will improve the RCRA permitting
program and promote the Agency's commitments in the area of equitable public participation.

We are providing further guidance for implementing the final rule and this policy
directive in our update of the 1993 RCRA Public Involvement Manual (EPA530-R-93-006,
September 1993).  We anticipate issuing the new guidance document in Spring 1996.  The
revised manual will provide guidance to regulated facilities and affected communities, as well
as permitting agencies.
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If you need any additional information about the rule, the policies in this
memorandum, or the upcoming guidance manual please contact Patricia Buzzell of my staff at
(703) 308-8632.

cc: Michael Shapiro
Linda Garczynski, OSPS
Matt Hale
Frank McAlister
Patricia Buzzell
Fred Chanania
Paul Bangser, OGC
Hazardous Waste Management Division Directors, Regions I - X
Hazardous Waste Management Division Branch Chiefs, Regions I - X
RCRA Public Involvement Network
Lance Miller, Permits Improvement Team



APPENDIX 0 -- OVERVIEW OF PUBLIC PARTICIPATION IN THE
ENTIRE RCRA PROGRAM (EXCERPT FROM 1990 
RCRA ORIENTATION MANUAL)
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SECTION VII PUBLIC PARTICIPATION

OVERVIEW

The right of the public to pa rticipate in government decisions is basic
to our democratic system.  In few places is this right exercised more
than in the area of hazardous waste management.  The public i s
deeply concerne d about, and often fretful of, the potential impacts of
hazardo us waste on their health and safety.  In recognition of thei r
rights  and interest in hazardous waste management, and in a
conscious attempt to include them in t he decision-making process, the
government gives the public numerous opportunities to get involved
in all phases of the RCRA program.

The overall goal of public participation is to build trust an d
credibility, and to keep emotions, human energ y, and conflicts focused
on substantive issues  and solutions.  Public participation provides an
opportunity  for all interested parties to become informed an d
involved, and to influence prog ram development and implementation.
Further, EPA managers have found that active public participatio n
provides a forum to identify and address concerns thus reducin g
conflict.

This chapter details the public participation framework establishe d
for EPA and, where applicable, specifically for RCRA.  It include s
descriptions  of the statutory and regulatory requirements and a
summary of guidance materials that address public participation.

GENERAL EPA PUBLIC PARTICIPATION REQUIREMENTS

In consideration of the importance of citizen involvement, Congress
establ ished public participation requirements that apply to al l
environmen tal programs administered by EPA.  They are outlined in
the Admin istrative Procedures Act ((aAPA) 5 U.S.C.  Sections 551-
559) and include:

Providing information and soliciting comments on al l
proposed a nd final Agency actions, e.g., the development of
regulations

Incorporating  public comments into the decision-makin g
process, and

Establishing an appeals process for cert ain Agency decisions.
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State employees should consult State administrative regulations fo r
further guidance on public participation requirements.  Th e
participation  requirements in the Federal APA assure the public a
voice in EPA decision making.

Freedom of Information Act

The Freedom of Information Act (FOIA) -- which serves as th e
government ’s primary mechanism for handling information requests
-- guarante es that the public will have access to government records,
including those of the EPA.  Specifically, it requires each Federa l
agency to establish pr ocedures for handling FOIA requests regarding
government  statutes, regulations, standards, permit conditions ,
requirements, orders, or policies.

EPA, therefore, has p ursued a policy of fully disclosing its records to
the public, consistent with the rights of persons entitled t o
confiden tial business information (CBI), and the need for EPA t o
promote frank internal policy deliberations.  EPA will disclos e
information  to any requester to the fullest extent possible withou t
unjustifiable expense or unnecessary delay.

FOIA requests are written for records held by or believed to be held
by EPA.  FOIA requests must reasonably describe the records in a
manner that will permit proper identification of governmen t
documents or records.  Although requestors do not need to name the
specific documents in  question, they must provide a clear description
of the information they seek.  The FOIA refers to all written requests,
regardless of whether the requester refers to the FOIA or not.  An y
existing form  of information may be covered, but the FOIA does not
require the creation  of new records.  A FOIA request can be made by
any person, corporation, or organization.

RCRA PUBLIC PARTICIPATION REQUIREMENTS

However, because the issues surrounding hazardous wast e
management often arouse intense public sentiments, the publi c
participation  framework developed under RCRA further expand s
citizen opportunity for involvement well beyond Agency-wid e
requirements.   This framework has three parts:

Statutory requirements
Regulatory requirements, and
Guidance.
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Statutory Requirements

When it implements the RCRA program within a State, EPA give s
the public access to facility and site information relating t o
permitting, compliance, enforcement, and ins pections.  RCRA Section
3006 requires authorized St ates to make this information available to
the public in a manner substantially similar in method and degree to
EPA-implemented  RCRA programs.  In certain cases, however, the
information  may be confidential and unavailable to the public, e.g. ,
when company trade secrets are involved.  The following sectio n
discusses the specific requirements for dealing with confidentia l
business information which are principally regulatory requirements.

Program Implementation

Section 3006 of RCRA requires that public comments be solicite d
before:

A State submits an application for Subtitle C fina l
authorization

EPA decides to grant or deny a State authorization

EPA withdraws a State’s authorization, and

EPA suspen ds or revokes a hazardous waste facility permit.

Enforcement

Section 7002 of RCRA gives fairly broad legal authority to ensur e
that the entire RCRA program is properly implemented.  It allows a
citizen to bring a civil suit against any person or government agency
alleged to be in violation of any permit, standard, regulation ,
condition, requirement, or order that has become effective under the
Act.

HSWA expanded cit izen rights to bring suit against RCRA violators
by allowing private individuals to initiate suits against any past o r
present generator, transporter, owner, or op erator of a facility who has
contributed  to or is contributing to a condition that may present a n
imminent  and substantial endangerment to human health and th e
environment.



VII-4

However,  the right of citizens to bring suits under Section 7002 i s
limited in certain situations.  No suit may be brought if EPA or a
State is already taking enforcement actio n against the alleged violator.
HSWA further limits the reach of such s uits by prohibiting them from
impeding permit issuance or facility siting.  Finally, citizens ar e
prohibited from suing transporters for problems that arise following
the delivery of hazardous waste.

Regulations

The RCRA regulations under 40 CFR Part 25 focus on:

Ensuring that the public understan ds the RCRA program and
any proposed changes to it

Responding to public concerns and including the public i n
the decision-making process

Developing a close link among EPA, States, and the public,
and

Providing opportunities for p ublic participation beyond what
is required, whenever feasible.

To achieve these r egulatory goals, agencies implementing RCRA are
required to:

Provide free copies of reports upon request

Alert interested and affected parties of upcoming publi c
hearings, and

Establish EPA-funded advisory groups when an issu e
warrants sustained input from a core group of citizens.

In addition to the 40 CFR Part 25 regulations, EPA’s permittin g
regulations  (40 CFR Part 124) also address public participation .
They require the permitting agency to:

Notify the public of the intent to issue or deny a permit

Provide the public 45 days to comment on the permi t
application

Consider public comments regarding permit violations, and

Notify the public of proposed major modifications to a n
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operating permit. In addition, 40 CFR Parts 264 and 265 require public notice an d
comments on RCRA closure plans.

Confidential Business Information

In the course of administering EPA programs, agency officials have
access to material containing CBI, e.g. trade secrets and proprietary
information.  Because EPA must protect the rights of those wh o
submit privileged information, employees are required to take al l
reasonable  measures to prevent unauthorized disclosure of CB I
Regulations regarding confidenti ality are contained in 40 CFR Part 2,
Subpart B.  These apply to RCRA as well as other EPA programs.

These regulations identify the proper procedures businesses mus t
employ  to claim confidentiality.  In addition, these regulation s
establish the guidelines EPA m ust use to determine the validity of the
claim, and impose rules for handling CBI.

When EPA notifies a business that it must submit confidentia l
information for review, EPA also must notify the business of its right
to assert a c laim of confidentiality.  Businesses responding to EPA’s
queries must clearly identify all confidential documents, materials ,
and information.  EPA then determines the validity of the CBI claim.
Businesses can claim information as confidential if it meets certai n
criteria, e.g., it has been previously protected as confidential, or it is
not reasonably obtainable by others.

Employees authorized to use CBI are responsible for the control o f
such information and they may discuss CBI only with othe r
authorized persons.  Any violations should be reported immediately.
In addition, employees must not discuss CBI over the telephone and
when holding confidential information, they must store th e
confidential  materials in an approved container when not in use .
Finally , when working with representatives of businesses that hav e
submitted CBI , employees must verify the representatives’ identities
before discussing any of the confidential information.

Guidance

To supplement its statutory and regulatory requirements, EP A
developed guidance documents regarding public participation i n
RCRA permitting.  The guidance stresses the importance of:

Identifying public concerns early in the permitting process
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Encouraging the exchange of information among EPA, th e
State, the permittee, and the community

Creatin g open and equal access to the permitting process ,
and

Anticipating  conflicts and providing an efficient method of
resolution.

In some cases, EPA or the State may develop a Public Involvemen t
Plan.  This plan outlines the steps and actions EPA will take t o
communicate with the public during the facility permitting process.

OUTREACH AND PUBLIC ASSISTANCE

A number of opportunities exist for the public to obtain RCR A
program information and assistance, including fact sheets an d
pamphlets.  Two particularly noteworthy programs include:

The RCRA/Superfund Hotline
The Office of Ombudsman.

RCRA/Superfund Hotline

Hazardo us waste regulations often seem complex even to thos e
familiar with EPA’s pro grams.  To assist the public in understanding
the RCRA and Superfund programs, EPA created th e
RCRA/Superfund Hotline.  Anyone may cal l the Hotline staff and ask
them questions related to the RCRA and Superfund programs.  The
Hotline is staffed by professionals who are completely familiar with
the latest issues and regulations affecting EPA’s hazardous wast e
programs.  The Hotline is open Monday through Friday from 8:3 0
AM to 7:30 PM, and may be contacted at either (202) 382-3000, or
toll free (800) 424-9346.

Office of Ombudsman

In order to create a central clearinghouse for public concerns o n
matters relating to the implementation and enforcement of RCRA ,
EPA established the Office of Ombudsman and appointed a
Hazardous Waste Ombudsman in Headquarters and each Region .
The Ombud sman’s primary responsibility is to respond to questions
and complaints regarding EPA’s hazardous waste program.  I n
addition,  the Ombudsman makes recommendations to th e
Administrator  based on inquiries received.  The Headquarter s
Ombudsman may be reached at:
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Office of Ombudsman To assist citizens with  the RCRA program, EPA created a number of
U.S. Environmental Protectio n public outreach programs, the most noteworthy of these are th e
Agency RCRA/Superfund Hotline and the Office of the Ombudsman.
Office of Solid Waste an d
Emergency Response
Mail Code OS-130
401 M Street, SE
Washington, DC 20460
(202) 475-9361

SUMMARY

The public participatio n
framework  developed unde r
RCRA expands citize n
opportunity  for involvement wel l
beyond Agency-wi de requirements
(outlined in the Administrativ e
Procedures  Act and Freedom o f
Information Act).  This framework
consists of:

Statutory requirements
Regulations
Guidance.

RCRA-manda ted programs
integrate public comment int o
many decisions, including Stat e
authorization  and facilit y
permitting.

EPA adheres to  legal requirements
for the access to and release o f
information.   In order to protec t
rights of private industry, EP A
also has set standards for the us e
of privileged company data.  EPA
strictly regulates CBI by carefully
limiting employee access to suc h
information, by strictly controlling
the use and storage of suc h
information,  and by verifyin g
corporate  identify befor e
discussing such information.
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APPENDIX P -- PUBLIC PARTICIPATION IN ENFORCEMENT AND
COMPLIANCE



UNITED STATES ENVIRONMENTAL PROTECTION AGENCY
WASHINGTON, D.C.  20460

May 5, 1987

OFFICE OF                             
SOLID WASTE AND EMERGENCY RESPONSE

MEMORANDUM

SUBJECT: Guidance for Public Involvement in RCRA
Section 3008(h) Actions

FROM: J. Winston Porter
Assistant Administrator

TO: ADDRESSEES

EPA is committed to providing meaningful opportunity to the
public to be informed of and participate in decisions that affect
them and their community.  This memorandum provides guidance on
public involvement actions taken under Section 3008(h) of the
Resource Conservation and Recovery Act (RCRA).

It is highly likely that corrective action activities, which
differ from normal operations at a facility, will generate public
concern.  The nature of the problem and the visibility of
corrective action activities are two reasons for EPA to involve
the public during the corrective action process.  If the public
is informed early, and allowed to be involved in the decision-
making, it is less likely that there will be opposition to the
decisions that are made.  Also, valuable information can be
obtained from concerned citizens who may know the site and
facility’s history.

Section 3008(h), the interim status corrective action
authority, allows EPA to take enforcement action to require
clean-up at a RCRA interim status facility when the Agency has
information that there has been a release of hazardous waste or
hazardous constituents.  We anticipate that the cleanup program
under Section 3008(h) will frequently be implemented with two
orders.  The first order would require the owner or operator to
conduct a study to characterize the nature and extent of
contamination, and to develop a remedy or alternative remedies as
needed.  Once a remedy has been selected, a second order would
require design, construction, and implementation of that remedy.
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MINIMUM PUBLIC INVOLVEMENT REQUIREMENTS

Although there will be many situations where much
additional public involvement will be necessary, I would like to
emphasize that there are minimum requirements for all 3008(h)
orders, whether on consent or unilateral.  Following the
respondent’s submission of its report on the RCRA Facility
Investigation and Corrective Measures Study, the Agency will
develop a proposed plan for corrective measures, or make the
decision that no corrective measures are necessary.  The Agency
shall then (1) publish a notice and brief analysis of the
proposed plan for corrective measures, or of its decision that no
corrective measures are necessary, and make such information
available to the public, and (2) provide a reasonable opportunity
(ordinarily 30-45 days) for submission of written comments and,
if the Regional Administrator deems it appropriate, a public
meeting on the plan.  If the Regional Administrator denies a
request for a public meeting, he shall explain his decision in
writing.

The Agency shall, as necessary, modify its proposed plan for
corrective measures on the basis of written and oral comments
received.  Prior to issuance of the initial order for corrective
measures the Agency shall prepare a responsiveness summary
indicating whether and why it has accepted or rejected any
significant comments.  Following finalization of the order for
corrective measures but before implementation of corrective
measures, notice of the final plan for corrective measures shall
be published and the plan shall be made available to the public.

Where, in the interest of protecting human health and the
environment, it is important that interim corrective measures be
implemented quickly, the public will have no advance opportunity
for written or oral comments.  Here, EPA will simply provide
substantially contemporaneous notice to the public of interim
measures being implemented.

EXPANDED PUBLIC INVOLVEMENT MAY BE NECESSARY

The degree of public involvement in a corrective action
program will be determined by the amount of public interest in
the site, the actual or potential hazard to human health or the
environment and the type of clean-up action that will be
undertaken.  In general, if the Agency has identified releases
and determined that they require investigation, the public should
be informed that studies are underway.  The Region may also want
to hold additional public meetings if there is a lot of interest
in the facility.  The public should be made aware of significant
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technical issues at the site.  There will be occasions where
affected citizens can make valuable contributions to remedy
selection through participation in technical discussions with
owners or operators and government representatives.

We strongly urge the use of a public involvement plan for
sites in which there is likely to be significant public interest. 
At appropriate points during the process, fact sheets can be
developed that should both inform the public and allay fears that
could surface if no substantive knowledge were made available.  A
public involvement plan tailored to each site can also be very
helpful.  You may refer to Community Relations in Superfund: A
Handbook  March 1986, and Public Involvement Guidance in the
Permitting Program , March 1986, Directive 9500.01, for further
information on public involvement techniques and process.  The
regional RCRA public involvement coordinator can also offer
valuable information and assistance.

There are limitations on the release or discussion of
certain information during the §3008(h) enforcement process. 
This is especially true during negotiations.  The confidentiality
of statements made during the course of negotiations must be
maintained.  Our goal during negotiations is to encourage frank
discussion of all issues, and try to resolve differences.  Public
disclosure of this information would jeopardize the success of
the negotiations.  Disclosures of strengths and weaknesses of a
case, information that is privileged and protected under the law,
enforcement strategy and timing would also jeopardize the
government’s enforcement position.  If a case is referred to the
Department of Justice to initiate litigation, further constraints
may be placed upon public involvement.  In this situation, the
scope of public involvement should be discussed with the lead DOJ
attorney.

Coordination among EPA and/or State personnel is very
important.  At some sites, RCRA Permits and Enforcement Personnel
and Superfund will be involved, and a coordinated approach will
serve the Agency and the public best.  In order to establish a
network whereby information can be exchanged, I would like each
region to appoint a coordinator for public involvement in
§3008(h) orders.  This person may be from either your public
involvement or enforcement staffs.  Please call Jackie Tenusak of
my staff at FTS 475-8729 with the name of your contact.

Thank you for your attention to this matter.  Please do not
hesitate to call me, or any of our public involvement staff, if
you have questions.
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ADDRESSEES

Regional Hazardous Waste Management Division Directors,
Regions I-X

RCRA Enforcement Section Chiefs
Regions I-X

RCRA Enforcement Branch Chiefs
Regions I-X

Public Involvement/Community Relations Coordinators
Regions I-X

cc: Pamela Garrow, OWPE
Olga Corey, OWPE
Vanessa Musgrave, OSW
Melissa Friedland, OERR



Office of            March 1990
United States Enforcement           
Environmental Protection (LE-133)
Agency

The Public’s Role
In Environmental
Enforcement



1.  Introduction 2.  The First Steps

What can the public do to stop The two most important things to
pollution?  This question is asked do when you see a potential
EPA every day by citizens who pollution problem are: (1) make
have seen a pollution problem in careful observations of the
their community and want to problem and (2) report it to the
solve it. proper authorities.
   This leaflet presents the first    You should fully record your
basic steps any member of the observations.  Write down when
public an take to help correct a you observed the problem (both
pollution problem.  It describes date and time), where you
approaches that can help the observed the pollution, and how
reader deal with the type of you came to notice the pollution. 
violations most often encountered If the pollution problem has
by the public.  Unfortunately, occurred more than once or is
space does not permit coverage continuing, write that down.  If
of every possible rare case possible, try to identify the person
situation. or source responsible.  If it is a
   Section 2 tells you how to truck dumping wastewater or
determine whether enforcement garbage, write down the license
techniques can help in dealing plate of the truck, the type of
with your particular pollution truck if possible, and note any
problem, and how to make signs or emblems on the truck.  If
observations that can be used you have noticed a particular type
effectively.  It describes the basic of smell, write down your best
steps you can use in any pollution description of the smell or odor. 
case. If the pollution is visible and you
   Sections 3 through 6 address have a camera, take a picture.  If
the violations most often possible, you may want a friend,
encountered by the public in the neighbor, or family member to
major categories of water confirm your observations.
pollution, air pollution, hazardous    Once you have carefully
waste pollution, and toxic observed the problem and written
substances pollution.  It describes down your observations, you
some specialized steps that may should call the appropriate local
be useful for each of those or state authorities to inform them
environmental media. of your observations.  Look in

your local telephone book in the
government pages for the county
or city office that might handle
the problem.  Typically, such
offices will be listed as
environmental, public health,
public works, water pollution, air
pollution, or hazardous waste
agencies.  If you cannot find a
county or city office, look for a
state government environmental
office.  It may require a few calls
to find the correct offices, but
hang in there!
   Once you reach the appropriate
office, give the official all the

information on what you
observed and ask him or her to
look into the problem.  You
should ask the official whether
the problem you have identified is
likely to be illegal, how common
it is, and how and when the office
will investigate.  Make sure you
get the person’s name and
telephone number.  If the person
does not call back or respond
promptly, call the person back
and ask what is going on.
   If the city or county
environmental agency does not
respond adequately to your
telephone call, you may call back
and ask to speak to the official
supervisor or boss.  If the
supervisor is not available, get his
or her name and address.  You
may then write this person a letter
describing the problem you have
observed and explaining your
dissatisfaction with the office’s
response to it.  Or you could
contact the appropriate state
environmental office directly, by
telephone or letter.  If you cannot
get an adequate response from
local or state environmental
offices, or you cannot find a local
or state office to call, you may
call the U.S. EPA regional office
that covers your area.  A listing of
all the U.S. EPA regional offices,
with telephone numbers, is in the
last section of this booklet.
   If the pollution problem persists
and the local, state, and regional
U.S. EPA offices appear
unwilling or unable to help, you
may contact U.S. EPA
headquarters in Washington, DC.  
If you do not believe the
government agencies have
adequately responded to the
pollution problem, and you
believe the pollution is illegal and
the problem appears to be
continuing, you may have certain
individual rights under the citizen
suit provisions of the various
federal environmental laws that
you can assert to remedy the



pollution problem yourself.  You Unfortunately, it is often difficult
may wish to contact your own to tell with the naked eye if a
attorney or a public interest person is complying with the
environmental group.  A listing of terms of a NPDES permit. 
national and state environmental However, some reliable
groups is contained in the indicators of violations are a
Conservation Directory ,
published annually by the
National Wildlife Federation,
Washington, D.C., and available
in many public libraries.  If you
win such a lawsuit, the polluter
will likely be required to correct
the problem causing the
pollution, pay penalties to the
United States for violating the
law, and pay your attorney’s fees.
   Finally, if you are told that the
pollution problem you have
observed is legal, but you believe
it should not be legal, you are free
to suggest changes in the law by
writing to your U.S. Senator or
Representative in Washington,
D.C. or to your state governor or
state legislators to inform them of
the problem.  Local libraries
should have the names and
addresses of these elected
officials.

3.  How to Identify
And Respond to A
Water Pollution
Problem

Periodically, people may become
concerned that pollution of a
river, stream, lake, or ocean is
occurring.  This concern may be
caused by the sight of an oil sheen
on the surface of a river, stream,
or lake.  It might be caused by
their observing a discoloration of
the water in a stream or a pipe
discharging apparently noxious
liquids into a water body. 
Concern might also arise because
an unusual odor is emanating
from a body of water, or a
bulldozer is seen filling in a
marsh or wetland.
   While some water pollution is
an unfortunate consequence of
modern industrial life, there are
national, state and local laws that
limited the amount and kinds of
water pollution allowed, and in
some cases these laws completely
prohibit certain types of water
pollution.  Sometimes it will be
easy for a citizen to identify water
pollution that is a violation of the
law, and sometimes it will be
difficult to identify the water
pollution problem without
sophisticated equipment.
   Here are a few general types of
water pollution problems a
citizen might observe:
   Rivers and Lakes  - A citizen
might observe wastewater
flowing out of a pipe directly into
a stream, river, lake, or even an
ocean.  Persons are only allowed
to discharge wastewater into a
water body if they have receive a
National Pollutant Discharge
Elimination System (“NPDES”)
permit and they are complying
with the requirements of that
permit.  NPDES permits limit the
amount of pollutants which
persons are allowed to discharge. 

discharge that level visible oil or
grease on the water, a discharge
that has a distinct color or odor,
or one that contains a lot of foam
and solids.  Further, if there are
dead fish in the vicinity of the
discharge, this is a strong
indicator of a water pollution
violation.
   Citizens should be aware that
all persons who discharge
wastewater to U.S. waters must
report their discharges.  These
monthly reports (commonly
called Discharge Monitoring
Reports, or “DMRs”) indicate the
amount of pollutants being
discharged and whether the
discharger has complied with its
permit during the course of the
month.  These reports (DMRs)
are available to the public
through state environmental
offices or EPA regional offices.
   Wetlands or Marshes - Under
the Federal Clean Water Act,
persons are only allowed to fill
wetlands (commonly known as
marshes or swamps) pursuant to
the terms of a special discharge
permit, commonly called a
Section 404 permit.  “Filling a
wetland” generally means that a
person is placing fill or dredge
material (like dirt or concrete)
into the wetland in order to dry it
out so that something can be built
on the wetland.  The Section 404
wetlands program is jointly
administered by the U.S. Army
Corps of Engineers and EPA.  In
general, the United States is
committed to preserving its
wetlands (sometimes called the
“no-net loss” program) because
of the valuable role wetlands play
in our environment.  In brief,
wetlands provide a habitat for
many forms of fish, wildlife, and



migratory birds; they help control when citizens become aware of a corrected.  Confrontation of the
flooding and erosion; and they water pollution problem, there polluter is most practically
filter out harmful chemicals that are actions that they can take to achieved by contacting the local,
might otherwise enter nearby begin the process of correcting state, or federal environmental
water bodies. the problem and forcing the protection agency.  In general, the
   In general, there is usually no violator to comply with the law. state environmental agency is
way to know if a wetland is being The first step is always to make responsible for making a
filled legally or illegally without careful observations of the preliminary assessment of the
knowing whether the person has pollution event that you are legality of the pollution event
a Section 404 permit and observing.  It is best to make a observed, for investigating the
knowing the terms of that permit. written record of the time and vent, and, if necessary, for
However, if you notice fill place of the sighting.  As many initiating an enforcement action
activity going on in a suspicious details as possible should be to bring the polluter into
manner, e.g., late at night, this recorded concerning the nature of compliance with the law.  The
may suggest that the wetland is the pollution, for instance its citizen may also contact the U.S.
being filled illegally.  If you see a color, smell, location, and its EPA regional office that covers
wetland being filled and are “oiliness”.  It is extremely your state for assistance.  A
curious whether there is a permit important, if possible, that the listing of all the U.S. EPA
authorizing such filling, you may source of the pollution be regional offices, with telephone
call the local Army Corps of identified, including the name and numbers, is listed at the end of
Engineers’ office or the EPA address of the perpetrator.  If the this booklet.
regional offices in your state.  If pollution is visible and you have a    If the pollution problem persists
possible, you should tell the camera, you may take a picture. and the local, state, and regional
Army Corps or EPA the location If possible, you may want a U.S. EPA offices appear
of the wetland being filled, what friend, neighbor, or family unwilling or unable to help, you
kind of filling activity you member to confirm your may contact U.S. EPA
noticed, and who is doing the observations. headquarters in Washington, D.C.
filling.    Once you have carefully    Lastly, if you do not believe the
   Drinking Water  - The
Nation’s drinking water is
protected through the Federal
Safety Drinking Water Act. 
Under this law, suppliers of
drinking water are required to
ensure that their water complies
with federal standards (known as
maximum contaminant levels, or
“MCLs” for various pollutants
and chemicals, such as coliform
bacteria.  If drinking water
suppliers exceed a federal
standard, they are required to
immediately notify their users and
implement measures to correct
the problem.  While you may not
be able to tell if your drinking
water is meeting all federal
standards without testing
equipment, if you notice any
unusual smell, taste, or color in
your water, you should
immediately notify the person
who supplies your water and the
appropriate state agency.
   In many of the circumstances

observed the problem and written federal, state, or local
down your observations, you governments have adequately
should call the appropriate local responded to the pollution
or state authorities to inform them problem, and you believe the
of your observations.  Look in pollution is illegal and appears to
your local telephone book in the be continuing, you may have
government pages for the county certain individual rights under the
or city office that might handle citizen suit provisions of the
the problem.  Typically, such various federal environmental
offices will be listed as laws that you can assert to
environmental, public health, remedy the pollution problem
public works, or water pollution yourself.  The Federal Clean
agencies.  If you cannot find a Water Act provides that a citizen
county or city office, look for a adversely affected by water
state government environmental pollution may bring a lawsuit on
office. behalf of the United States to
   As the next step, a correct the problem.  If you want
determination must be made as to to do this, you will probably need
the legality of the discharge.  If a lawyer to make an assessment
the discharge is, in fact, illegal, of the illegality of the pollution
the perpetrator must be event and your chances of
confronted, the discharging of succeeding in a lawsuit.  There
pollutants or the filling of the are a number of public interest
wetland must be halted, and, if organizations who can be
feasible, the environmental contacted that are in the business
damage caused by the of bringing this kind of lawsuit. 
perpetrator’s actions must be (A listing of national and state



environmental groups is you have difficulty in getting a
contained in the Conservation
Directory , 1987, 32nd Edition,
published by the National
Wildlife Federation, Washington,
DC) If you win such a lawsuit,
the polluter will likely be
required to correct the problem
causing the pollution, pay
penalties to the United States for
violating the law, and pay your
attorney’s fees.
   Finally, if you have obtained
“insider” information that water
pollution is occurring, the Clean
Water Act protects you from
recrimination if the polluter is
your employer.  Your employer
may not fire you or otherwise
discriminate against you based on
your “blowing the whistle”.
   To repeat, there are two ways to
proceed if you suspect that water
pollution is occurring: either
contact your state EPA or the
U.S. EPA to disclose your
information and/or initiate your
own citizen’s lawsuit.

4.  Air Pollution

Smoke or Odor  - There are
several air pollution situations a
citizen might observe.  You might
observe visible emissions of air
pollutants, such as black clouds
of smoke, coming from a source
such as a factory or power plant. 
You might also notice a discharge
of air pollution because you can
smell a strong odor.  In either of
these situations, these discharges
may or may not be a violation of
the Clean Air Act.
   The Clean Air Act does allow
some pollution discharges.  The
goal of the Clean Air Act is to
keep the overall concentration of
the major air pollutants at a level
that will protect the public health. 
States then decide how they are
going to meet these air pollution
goals.  A state may decide not to
regulate a particular category of
air pollution sources at all and to
concentrate its efforts elsewhere
in meeting its goals.  Regulated
sources may have permits from
the state allowing them to
discharge a certain level of
pollution.
   The best course of action for a
citizen to take in these two
situations is first to try to
determine the exact source of the
pollution.  If it is a visible
discharge, take a photograph. 
Also, note the exact time, day and
location you observe the
pollution.
   Then notify your local or state
air pollution or environmental
agency of your observations. 
They should be able to determine
if the source you observed is
regulated, and if so, whether the
discharge of pollution you
observed is legal.  EPA usually
defers to the state for
enforcement.  Only in limited,
appropriate circumstances does
EPA intervene to take
enforcement action.  However, if

response from your state or local
agency, contact the nearest
regional office of EPA and report
your observations.
   Asbestos  - Another situation a
citizen might encounter involves
construction work.  Many old
buildings contain the hazardous
material, asbestos.  Asbestos is
extremely harmful to human
health inhaled or ingested.  When
buildings containing asbestos are
renovated or demolished, the
asbestos is broken up and can
become airborne and, therefore, a
health hazard.
   EPA regulations require all
parties associated with
renovations and demolitions
involving asbestos to notify EPA
of the work and follow certain
work practice requirements
aimed at eliminating or at least
minimizing the amount of
airborne asbestos.  These
requirements largely consist of
wetting the asbestos at all stages
of the process so that it does not
become airborne.  The
regulations also require the
asbestos to be stored and
disposed of in a particular
manner.
   There are several ways a citizen
might help identify a violation of
the asbestos regulations.  If you
pass a construction site, you may
notice large amounts of white
dust coming from the site or
scattered around the site.  These
could be violations if the debris in
question contains asbestos.  One
way a citizen could verify that
asbestos is involved is looking for
a brand-name label stamped on
insulation that is still intact.
   Otherwise, trained inspectors
will have to take samples and
laboratory analysis of the debris
must be done to verify that it
contains asbestos.
   The most effective action to
take is to notify the nearest EPA
regional office about the site. 



EPA personnel can then check vehicles which require unleaded
their records to see if they have gasoline, and gasoline that is sold
received notice of the demolition as unleaded must not contain
or renovation, and can do an excess lead or alcohol.  If you
inspection if it seems likely that know of a violation of the anti-
asbestos is involved. tampering or motor vehicle fuel

   Auto Warranties  - The Clean
Air Act requires that motor
vehicles sold in the United States
meet prescribed emissions
standards.  In order to ensure that
vehicle emissions remain low for
the useful life of  the vehicle,
manufacturers are required to
provide broad emission warranty
coverage for vehicles that are less
than five years old and have been
operated for less than 50,000
miles.  This warranty applies to
defects in any part whose primary
purpose is to control emissions,
such as the catalytic converter,
and in any part that has an effect
on emissions, such as the
carburetor (except parts that have
annual replacement intervals,
such as spark plugs). 
Manufacturers must make
emissions warranty repairs free of
charge for any labor or parts.   If
you believe you are entitled to an
emissions warranty repair,
contact the person identified by
the manufacturer in your owner’s
manual or warranty booklet.
   If you are not satisfied with the
manufacturer’s response to your
emissions warranty claim, you
may contact EPA for assistance
by writing: Field Operations and
Support Division (EN-397F),
U.S. Environmental Protection
Agency, Washington, DC 20480.
   Removing Emission Control
Devices  - The Clean Air Act also
seeks to prevent automotive
pollution by prohibiting the
removal or rendering inoperative
of emission-control devices by
new and used car dealers, repair
shops and fleet operators.  In
addition, gasoline retailers are
prohibited from introducing
leaded gasoline into motor

rules, please contact EPA by
writing to the address listed
above.
   The Clean Air Act also has a
provision allowing citizens to sue
any person alleged to be in
violation of an emission standard
under the Clean Air Act (42
U.S.C. section 7604).

5.  Hazardous Waste

Abandoned Sites, Barrels, etc.

When citizens see leaking barrels
(or barrels that look like they
might leak), pits or lagoons on
abandoned property, they should
avoid contact with the materials,
but note as thoroughly as possible
their number, size, and condition
(e.g., corroded, open, cracked)
and the material leaking (e.g.,
color, texture, odor) and report
these to the local fire department
or the hazardous waste hotline
(800-424-8802 or 202-367-
2675).
   If possible, take a photograph
of the area, but do not get too
close to the materials.  If the
substances are hazardous, the
statute most likely involved is the
Comprehensive Environmental
Response, Compensation and
Liability Act (CERCLA or the
Superfund Law), and EPA or the
state should take the lead.  Under
CERCLA, citizens have the
opportunity to, and are
encouraged to, involve
themselves in the community
relations program which includes
citizen participation in the
selection of a remedial action
   A citizen may file suit against
any person, including the United
States, who is alleged to be in
violation of any standard,
regulation, condition, requirement
or order that has become effective
under CERCLA, provided that
the citizen gives the violator,
EPA, and the state sixty days
‘notice of the intent’ to sue.  A
citizen suit cannot be brought,
however, if the United States is
diligently prosecuting an action
under CERCLA.

Hazardous Waste Facilities

When citizens encounter leaks,
discharges or other suspect



emissions from a hazardous    Citizens who provide
waste treatment, storage or information leading to the arrest
disposal (TSD) facility, they and conviction of persons who
should contact their state commit certain criminal
hazardous waste office or the violations under CERCLA may
local EPA Regional office to be eligible for a reward of up to
determine if the facility has a $10,000.  These awards are often
Resource Conservation and offered in connection with a
Recovery Act (RCRA) permit or violator’s failure to make a
has been granted interim status to required report on a release of a
operate while it applies for a hazardous substance or the
RCRA permit.  Any citizen may destruction or concealment of
obtain copies of a TSD facility’s required records.
permit and monitoring reports,
which would document any
violations, from the state agency
or EPA Regional office.
   A citizen may bring a civil
judicial enforcement action
against a RCRA violator
provided he gives the violator,
EPA, and the state sixty days
notice of the intent to sue, during
which time the state or EPA may
pursue an enforcement action. 
With certain limitations, a citizen
may also bring an action against
any person who has contributed
to or who is contributing to the
past or present handling of any
solid waste, including hazardous
waste, that may present an
imminent and substantial
endangerment to human health or
to the environment.

Transportation Spills

If you see a spill from a truck,
train, barge or other vehicle, you
should report it immediately to
the local fire and police.  If it is
possible to read any labels on the
vehicle, without getting too close,
then you should report this
information as well.
   If you see a spill from a barge,
ship, or other vessel into
navigable waters or the ocean,
such as an oil pill from a tanker,
you should report the spill and
location to the United States
Guard, or call the hazardous
waste hotline (1-800-424-8802)
or (202) 267-2675).

6.  Pesticides and
Toxic Substances

When citizens encounter
instances of pollution involving
pesticides or toxic substances, the
law that was actually violated will
most often be the Clean Water
Act, the Clean Air Act, or the
Resource Conservation and
Recovery Act.  Most violations of
the Toxic Substance Control Act
or the Federal Insecticide,
Fungicide and Rodenticide Act
will be discovered only by
persons with special training or
with access to information that is
not generally available to the
public.

TSCA

Violations of the Toxic
Substances Control Act (TSCA)
that the public might observe
include:

-- Demolition of a building
containing asbestos without
proper measures to keep the
asbestos contained.

-- Improper storage or disposal of
transformers containing PCBs
(polychlorinated biphenyls).

-- Improper storage of asbestos.

   If you think you are seeing such
a violation, you should contact:
Office of Compliance Monitoring
(EN-342), U.S. Environmental
Protection Agency, Washington,
D.C.  20460, or call the National
Response Center for Oil and
Hazardous Material Spills at
(800-424-8802).
   Citizens suits are authorized
under TSCA (15 U.S.C. section
2619).  Citizens may sue
violators of provisions
concerning PCBs, asbestos,
required testing of chemical
substances, notification to EPA



before manufacturing or
importing new chemicals, or
beginning a significant new use The Emergency Planning and
of chemicals. Community Right-to-Know Law

FIFRA

Citizens may encounter violations chemicals to report certain
of the provisions of the Federal information to federal, state and
Insecticide, Fungicide and local governments.  For example,
Rodenticide Act (FIFRA) that these businesses are required to
govern the use of pesticides. report annual estimates of the
FIFRA requires that pesticides be amounts and types of toxic
used by the public only as chemicals they released or
specified on the label.  Many disposed of during each calendar
pesticides are labeled for use only year. The data must be reported
by specially licensed applicators. to EPA and to state agencies, and
Others have been banned from they are available to the public
almost all uses, except for through an EPA compilation
particular uses where no other called the Toxics Release
pesticide [remainder of text
missing] .
   Violations of FIFRA that
citizens may observe include:

-- Sale or use of banned
pesticides that are not registered
with EPA.  These would lack the
EPA registration number that
must appear on every pesticide
label.

-- Use of pesticides in a manner
inconsistent with the directions
on the label.

-- Application of restricted-use
pesticides by unlicensed
applicators.

-- False or misleading labeling or
advertisement of pesticides.

   If you think you are seeing such
a violation, you should contact:
Office of Compliance Monitoring
(EN-342), U.S. Environmental
Protection Agency, Washington,
DC 20460, or cal the National
Response Center for Oil and
Hazardous Material Spills at (800
424-8802.
   There is no citizen suit
authority under FIFRA.

EPCRA

(EPCRA) requires a wide range
of businesses that manufacture,
import, process, use or store

Inventory.  The data in this
inventory may be used by the
public to examine the practices of
particular manufacturers.
   If you believe that a business
that was subject to the EPCRA
requirement failed to report to the
Toxics Release Inventory, you
should contact: Of Compliance
Monitoring (EN-342), U.S.
Environmental Protection
Agency, Washington, DC 20460. 
A business’ failure to report toxic
releases may also be challenged
through a citizen suit under 42
U.S.C. section 11046(a)(1).

7.  For Further
Information

State and local governments have
responsibility for enforcing most
environmental laws in the area
where you live.  You can locate
them through your telephone
directory.  In most communities,
the responsible agency is the city
or county health department.  At
the state level, there is usually an
environmental agency that carries
out the pollution-control laws,
while an agriculture agency often
handles regulation of pesticides.
   EPA operates primarily through
ten regional offices, which will
help answer your questions if
your state or local agencies have
been unable to do so.  Each
region has a staff specializing in
each of the environmental
programs discussed in this
publication.  To locate a person
who can help you, call the public
affairs office in your EPA
regional office.
   These offices and the states they
cover are:



Region 1:    Boston   (617) 835-3424 CT, MA, ME NH, RI, VT

Region 2:    New York City   (212) 264-2515 NY, NJ, PR, VI

Region 3 : Philadelphia   (215) 597-9370 DE , DC, MD, PA, VA

Region 4:  Atlanta   (404) 257-3004 AL, FL, GA, KY, MS, NC, SC, TN

Region 5:  Chicago   (312) 353-2073 IL, IN, MI, MN, OH, WI

Region 6:  Dallas   (214) 255-2200 AR, LA, NM, OK, TX

Region 7:  Kansas City   (913) 757-2803 IS, KS, MO, NE

Region 8:  Denver   (303) 564-7666 CO, MT, AND, SD, UT, WY

Region 9:  San Francisco   (415) 484-1050 CA, HI, NV, Guam, American Samoa

Region 10:    Seattle (206) 399-1466 AK, ID, OR, WA



APPENDIX Q -- PUBLIC PARTICIPATION MANUAL
REVISIONS -- TASK GROUP PARTICIPANTS

Ken Amaditz Marion Galant Brenda Richardson
US EPA, Office of Solid Waste Community Relations Manager Anacostia Congress Heights
401 M Street, SW Colorado Dept. of Public Health and Partnership
Mail Code 5303W Environment 2301 Martin Luther King Ave., SE
Washington, DC 20460 HMWMD-ADM-B2 Washington, DC 20020

Dale Armstrong Denver, Colorado 80222-1530 Vicki Semones
US EPA, Region 7 US EPA, Region 9
726 Minnesota Ave. Anne Hedges 75 Hawthorne Street
Kansas City, KS  66101 Montana Environmental Information San Francisco, CA 94105

Patricia Buzzell PO Box 114
US EPA, Office of Solid Waste Helena, MT 59624
401 M Street, SW Jill Burton
Mail Code 5303W Margaret Kelch North Carolina Dept. of Environment,
Washington, DC 20460 Ross Environmental Services, Inc. Health and Natural Resources

Neil Carman Grafton, OH  44044 Raleigh, NC  27611-7687
Sierra Club Lone Star Chapter
PO Box 1931 Toshia King Hugh Davis
Austin, TX  78767 US EPA, Office of Solid Waste US EPA, Office of Solid Waste

Mike Cast Mail Code 5303W Mail Code 5303W
US Army Environmental Center Washington, DC 20460 Washington, DC  20460
Attn: SF IM-AEC-PA (Mike Cast)
Aberdeen Proving Grounds, MD Sharon Lloyd O’Connor Bob Hall
21040 League of Women Voters US EPA, Office of Solid Waste

Harold Dunning Washington, DC 20036 Mail Code 5303W
US EPA, Region 8 Washington, DC  20460
OCPI Greg Michaud
999 18th Street, Suite 500 Illinois Environmental Protection Elizabeth McManus
Denver, CO 80202-2466 Agency US EPA, Office of Solid Waste

William Fontenot Springfield, IL 62794-9276 Mail Code 5303W
Community Liaison Officer Washington, DC  20460
State of Louisiana Dept. of Justice Tom Poe
Baton Rouge, LA  70804-9095 Solite Corporation Henry Schuver

Kathy Fredriksen Richmond, VA  23261 290 Broadway
Chemical Manufacturers Assoc. New York, NY  10007-1866
1300 Wilson Blvd. Janet Rhodes
Arlington, VA  22209 State of Washington Stephanie Wallace

4300 Cherry Creek Drive South

Center

36790 Giles Road PO Box 27687

401 M Street, SW 401 M St., SW

1730 M Street, Nw 401 M St., SW

2200 Churchill Road 401 M St., SW

PO Box 27211 US EPA Region 2

Department of Ecology US EPA Region 8
PO Box 47600 Montana Office
Olympia, WA  98504-7600 Federal Building -- 301 Park Street

Additional Reviewers for Chapter 4

Drawer 10036
Helena, MT  59625-0096



State Pollution Prevention Programs

Source:  National Pollution Prevention Roundtable, November 1995

Region 1

Connecticut Technical Assistance Program  83 Park Street
(ConnTAP) Providence, RI  02903
50 Columbus Blvd. 4th Floor Phone: 401/277-3434
Hartford, CT  06106 Fax:   401/277-2591                           
Phone: 203/241-0777 Contact: Richard Girasole, Jr.
Fax:   203/244-2017
Contact: Rita Lomasney Vermont Department of Environmental

Maine Department of Environmental Protection Pollution Prevention Division
State House Station #17 Environmental Assistance Div. West Office
Augusta, ME  04333 Building
Phone:  207/287-2811 103 South Main Street
Fax:    207/287-2814 Waterbury, VT  05671-0404
Contact:  Ronald Dyer Phone:  802/241-3629           

Maine Waste Management Agency Contact:  Paul Van Hollebeke
160 Capitol Street, SHS# 154
Augusta, ME  04333-0154
Phone:  207/287-5300
Fax:    207/287-5425 New Jersey Department of Environmental
Contact:  Gayle Briggs Protection

Massachusetts Dept of Environmental Protection CN423; 401 East State Street
One Winter Street Trenton, NJ  08625
Boston, MA  02202 Phone:  609/777-0518
Phone:  617/556-1075 Fax:    609/777-1330
Fax:    617/556-1049 Contact: Jeanne Herb
Contact:  Lee Dillard

Massachusetts Executive Office of Environmental for Industrial Pollution Prevention (NJTAP)
Affairs New Jersey Institute of Technology
Office of Technical Assistance for Toxics Use CEES Building University Heights
Reduction Newark, NJ  07102-1982
100 Cambridge Street; suite 2109 Phone:  201/596-5864
Boston, MA  02202 Fax:    201/596-6367
Phone:  617/727-3260 Contact:  Dr.  Marcus J. Healey
Fax:    617/727-3827
Contact:  Barbara Kelley New York State Dept of Environmental

Toxics Use Reduction Institute Pollution Prevention Unit
University of Massachusetts at Lowell 50 Wolf Road
1 University Avenue Albany, NY  12233-8010
Lowell, MA  01854-2881 Phone:  518/457-2480
Phone:  508/934-3275 Fax:     518/457-2570
Fax:     508/934-3050 Contact:  William F. Eberle
Contact:  Ken Geiser/Janet Clark

Rhode Island Dept of Environmental Management    
Office Of Environmental Coordination P2 Section    

Conservation

Fax:    802/241-3296

Region 2

Office of Pollution Prevention

New Jersey Technical Assistance Program

Conservation



Region 3

Pennsylvania Dept of Environmental Resources 33 SW Second Avenue, Suite 800
Pollution Prevention Program Miami, FL  33130
PO Box 8472 Phone:  305/372-6804
Harrisburg, PA  17105-8472 Fax:     305/372-6729
Phone:  717/787-7382 Contact:  Lori Cunniff
Fax:    717/787-1904
Contact:  Meredith Hill Georgia Department of Natural Resources

Pennsylvania Technical Assistance Program 7 Martin Luther King, Jr. Drive, Suite 450
Penn State University Atlanta, GA 30334
117 Tech Center Phone: 404/651-5120
University Park, PA 16802 Fax:    404/651-5130
Phone: 814/865-0427 Contact: G. Robert Kerr
Fax:    814/865--5909
Contact: Jack Gido Kentucky P2 Center

Delaware Department of Natural Resources and Louisville, KY  40292
Environmental Conservation Phone: 502/852-7260
Pollution Prevention Program Fax:    502/852-0964
P.O. Box 1401, 89 Kings Highway Contact: Cam Metcalf
Dover, DE 19903
Phone: 302/739-2411 Mississippi Dept of Environmental Quality
Fax:    302/739-6242 PO Box 10385
Contact: Andrea Farrell Jackson, MS  39289-0385

Virginia Department of Environmental Quality Fax:    601/961-5376
Office of Pollution Prevention Contact: Thomas E. Whiten
PO Box 10009
Richmond, VA  23240-0009 North Carolina Department of Environment,
Phone: 804/762-4344 Health and Natural Resources
Fax:    804/762-4346 Office of Waste Reduction
Contact: Sharon K. Baxter PO Box 29569

West Virginia Division of Environmental Phone: 919/715-6500
Protection, Office of Water Resources Contact: Gary Hunt
Pollution Prevention Services
2006 Robert C. Byrd Drive South Carolina Dept of Health & Env Control
Beckley, WV  25801-8320 Center for Waste Minimization
Phone: 304/256-6850 2600 Bull Street
Fax:    304/256-6948 Columbia, SC  29201
Contact: Barbara Taylor Phone: 803/734-4761

Region 4

Alabama Department of Environmental Univ of South Carolina Inst of Public Affairs
Management Hazardous Waste Management Research Fund
Special Projects, P2 Unit 937 Assembly Street
PO Box 301463 Columbia, SC  29208
Montgomery, AL 36130-1463 Phone: 803/777-8157
Phone: 334/213-4303 Fax:    803/777-4575
Fax:    334/213-4399 Contact: Doug Dobson      
Contact: Gary Ellis

Florida Dept of Environmental Resource Mgmt
Pollution Prevention Program

Pollution Prevention Assistance Division

Rm 312 Ernest Hall, University of Louisville

Phone: 601/961-5241

Raleigh, NC  27626-9569

Fax:    803/734-9934
Contact: Robert E. Burgess

Region 5



Illinois Environmental Protection Agency Office of Pollution Prevention
Office of Pollution Prevention PO Box 1049
2200 Churchill Road PO Box 19276 Columbus, OH 43216-1049
Springfield, IL 62794-9276 Phone: 614/644-3469
Phone:  217/782-8700 Fax:    614/728-1245
Fax:    217/782-9142 Contact: Michael W. Kelley, Anthony Sasson, 
Contact: Michael J. Hayes Roger Hannahs

Illinois Hazardous Waste Research and Wisconsin Department of Natural Resources
Information Center Hazardous Waste Minimization Program
One East Hazelwood Drive PO Box 7921  
Champaign, IL 61820 Madison, WI  53707
Phone: 217/333-8940 Phone:  608/267-3763
Fax:   217/333-8944 Fax:    608/267-2768
Contact:  David Thomas Contact:  Lynn Persson

Indiana P2 7 Safe Materials Institute Wisconsin Department of Natural Resources
1291 Cumberland Avenue, Suite C1 Pollution Prevention Program
West Lafayette, IN  47906 PO Box 7921
Phone:  317/494-6450 101 S. Webster
Fax:    317494-6422 Madison, WI  53707
Contacts:  Lynn A. Corson, Ph.D or James R. Phone:  608/267-9700
Nooman Fax:    608/267-5231

Indiana Dept of Environmental Management
Office of P2 & Technical Assistance
100 North Senate Avenue P.O. Box 6015
Indianapolis, IN  46206-6015 Oklahoma Department of Environmental Quality
Phone:  317/232-8172 Pollution Prevention Program
Fax:    317/233-5627 1000 NE 10th Street
Contact:  Tom Netner Oklahoma City, OK  73117-1212

Michigan Department of Natural Resources Fax:    405/271-1317
Assistance Contact:  Dianne Wilkins
PO  Box 30457
Lansing, MI  48909-7957 Texas Natural Resource Conservation Commission
Phone:  517/335-7310 Office of Pollution Prevention and Recycling
Fax:    517/335-4729 P.O. Box 13087
Contact:  Karl Zollner, Jr. Austin, TX  78711-3087

Minnesota Office of Environmental Assistance Fax:    512/239-3165
520 Lafayette Road, 2nd Floor Contact:  Andrew C. Neblett
St. Paul, MN  55155
Phone: 612/215-0242 University of Texas at Arlington
Fax:     612/215-0246 Environmental Institute for Technology Transfer
Contact: Kevin McDonald PO Box 19050

Minnesota Pollution Control Agency Phone:  817/273-2300
Pollution Prevention Program Fax:    817/794-5653
520 Lafayette Road Contact:  Gerald Nehman
Phone:  612/296-8643
Fax:    612/297-8676
Contact:  Eric Kilberg

Ohio Environmental Protection Agency Waste Reduction Assistance Program

Contact:  Tom Eggert

Region 6

Phone:  405/271-1400

Phone:  512/239-3100

Arlington, TX  76019

Region 7

Iowa Department of Natural Resources



Wallace State Office Building Energy and Environmental Research Center
Des Moines, IA  50319-0034 University of North Dakota
Phone:  515/281-8941 PO Box 9018
Fax:    515/281-8895 Grand Forks, ND  58202-9018
Contact:  Larry Gibson Phone:  701/777-5000

Iowa Waste Reduction Center Contact: Gerald Groenewold
University of Northern Iowa
Cedar Falls, IA  50614-0185 North Dakota Department of Health
Phone:  319/273-2079 Environmental Health Section
Fax:    319/273-2926 P.O. Box  5520
Contact:  John L. Konefes Bismarck, ND  58506-5520

Kansas Department of Health and Environment Fax:    701/328-5200
Office of Pollution Prevention Contact:  Jeffrey L. Burgess
Building 283, Forbes Field
Topeka, KS  66620 South Dakota Department of Environment &
Phone:  913/296-6603 Natural Resources
Fax:    913/296-3266 Pollution Prevention Program
Contact:  Theresa Hodges Joe Foss Building

Missouri Department of Natural Resources Pierre, SD  57501-3181             
Technical Assistance Program Phone:  605/773-4216
Pollution Prevention Program Fax:    605/773-4068
P.O. Box 176 Contact:  Dr. Dennis Clarke
Jefferson City, MO  65102
Phone:  314-526-6627 Utah Department of Environmental Quality
Fax:    314/526-5808 Office of Planning and Public Affairs
Contact:  Becky Shannon 168 N 1950 W. P.O. Box 144810

Region 8

Colorado Dept of Public Health & Environment Contact:  Stephanie Bernkopf or Sonia Wallace
Pollution Prevention Unit
4300 Cherry Creek Drive South Wyoming Department of Environmental Quality
Denver, CO  80222 Solid and Hazardous Waste Division
Phone:  303/692-3003 122 West 25th Street
Fax:    303/782-4969 Cheyenne, WY  82002
Contact:  Parry Burnap Phone:  307/777-6105

Montana Pollution Prevention Program Contact:  Patricia Gallagher
Montana State University Extension Service
109 Taylor Hall
Bozeman, MT  59717
Phone:  406/994-3451 Arizona Department of Environmental Quality
Fax:    406/994-5417 3033 N Central Avenue
Contact:  Dr. Michael P. Vogel Phoenix, AZ  85012

State of Montana Water Quality Division Fax:    602/207-4872
PO Box 200901 Contact:  Linda Allen
Helena, MT  59620
Phone:  406/444-7343 California State Department Toxic Substances
Fax:    406/444-1374 Control
Contact:  Patrick Burke Office of Pollution Prevention and Technology

Fax:    701/777-5181

Phone:  701/328-5153

523 E. Capitol Avenue

Salt Lake City, UT  84114-4810
Phone:  801/536-4477
Fax:    801/536-4401

Fax:    307/777-5973

Region 9

Phone:  602/207-4337

Development



PO Box 806 Phone: 360/407-6086
Sacramento, CA  95812-0806 Fax:   360/407-6989
Phone:  916/322-3670 Contact:  Thomas Eaton
Fax:    916/327-4494
Contact:  David Hartley, Kim Wilhelm, 
Kathy Barwick, Alan Ingham

State of Hawaii Department of Health
Waste Minimization Division
919 Ala Moana Blvd., Room 212
Honolulu, HI  96814
Phone:  808/586-4373
Fax:    808/586-7509
Contact:  Jane Dewell, Waste Minimization
Coordinator

Nevada Small Business Development Center
Business Environmental Program
MS-032 University of Nevada at Reno
Reno, NV  89557-0100
Phone:  702/784-1717
Fax:    702/784-1375
Contact:  Kevin Dick

Guam Environmental Protection Agency
PO Box 22439
Guam Main Facility
Barrigada, Guam  96921
Phone:  671-472-8863
Fax:    671/477-9402
Contact:  Joseph C. Cruz

Region 10

Idaho Division of Environmental Quality
Prevention and Certification Bureau
1410 North Hilton
Boise, ID  83706
Phone: 208/334-5860
Fax:    208/334-0576
Contact:  Katie Sewell

Oregon Department of Environmental Quality
Toxics Use and Hazardous Waste Reduction
Program
811 SW 6th Avenue
Portland, OR  97204
Phone:  503/229-5918
Fax:    503/229-6977
Contact:  Sandy Gurkewitz

Washington State Department of Ecology
Hazardous Waste and Toxics Reduction Program
PO Box 47600
Olympia, WA  98504





Local, County and Regional Pollution Prevention Programs 

Source: National Pollution Prevention Roundtable, November 1995

Region 1

Northeast Waste Management Officials’ Pittsburgh, PA 15238
Association (NEWMOA) Phone: 412/826-5320
129 Portland Street Fax:    412/826-5552
Boston, MA 02114 Contact:  Roger L. Price, P.E./Stephen T. Ostheim 
Phone: 617/367-8558
Fax:    617/367-0449 Pennsylvania Technical Assistance Program
Contact: Terri Goldberg Penn State University

New Hampshire WasteCap University Park, PA 16802
122 North Main Street Phone: 814/865-0427
Concord, NH 03301 Fax:    814/865-5909
Phone: 603/224-5388 Contact: Jack Gido
Fax:    603/224-2872
Contact: Barbara Bernstein

Region 2

Erie County Dept of Environment and Planning Muscle Shoals, AL 35662-1010
Erie County Office of Pollution Prevention Phone: 205/386-2807
95 Franklin St. Rm. 1077 Fax:    205/386-2674
Buffalo, NY- 14202 Contact: Roy Nicholson, C.O.O.
Phone: 716/858-7674
Fax:    716/858-7713 Dade County Department of Environmental
Contact: Tom Hersey Resources Management

Region 3

Metro Washington Council of Governments Phone: 305/372-6825
Department of Environmental Programs Fax:    305/372-6760
777 North Capitol St., NE Suite 300 Contact: Nichole Hefty
Washington, DC 20002-4201
Phone: 202/962-3355 Tennessee Valley Authority
Fax:    202/962-3201 Industrial Waste Reduction
Contact: George L. Nichols 400 West Summit Hill Drive

Allegheny County Health Department Phone: 615/632-8489
Div of Environmental Toxics and P2 Fax:    615/632-3616
Building #3, 3901 Penn Avenue Contact: Steve Hillenbrand
Pittsburgh, PA 15224-1345
Phone: 412/578-8375
Fax:    412/578-8065
Contact: Wilder D. Bancroft Great Plains-Rocky Mountains Hazardous

Center for Hazardous Materials Research
320 William Pitt Way

117 Tech Center

Region 4

Alabama WRATT Foundation
Box 1010

Pollution Prevention Program
33 SW Second Ave., Suite 1200
Miami, FL 33130

Knoxville, TN 37902-1499

Region 7

Substance Research Center
Kansas State University
101 Ward Hall
Manhattan, KS 66506
Phone: 913/532-4313
Fax:    913/532-5985
Contact: Larry Erickson



Lincoln/Lancaster County Health Department Fax:    310/692-5103
Environmental Health Division Contact: Mischelle Mische/Ann Heil
3140 N Street
Lincoln, NE 68510 Monterey County Health Department
Phone: 402/441-8040 Division of Environmental Health
Fax:    402/441-8323 Hazardous Materials/Solid Waste Branch
Contact: Richard Yoder 1270 Natividad Rd

Region 9

City of Phoenix Contact: Jon Jennings
Water Services Department Pollution Control
Division Nevada County Hazardous Waste Task Force
2303 W. Durango 950 Maidu
Phoenix, AZ 85009 Nevada City, CA 95959
Phone: 602/262-6997 Phone: 916/265-1768
Fax:    602/534-7151 Fax:    916/265-7056
Contact: Jenee Gavette Contact: Daryl Kent/Traci LoBianco

Chief Administrator Officer’s Hazardous Waste Orange County Health Care Agency
Management Program Environmental Health Division
3801 3rd Street, Suite 600 2009 E. Edinger
San Francisco, CA 94124 Santa Ana, CA 92705
Phone: 415/695-7337 Phone: 714/667-3700
Fax:    415/695-7377 Fax:    714/972-0749
Contact: Alex Dong Contact: Pearl Hoftiezer

City of Irvine San Diego County Pollution Prevention Program
1 Civic Center Plaza PO Box 85261
Irvine, CA 92713-9575 San Diego, CA 92186-5261
Phone: 714/724-6356 Phone: 619/338-2215
Fax:    714/724-6440 Fax:    619/338-2848
Contact: Jan Noce Contact: Linda Giannelli Pratt

City of Los Angeles Board of Public Works Ventura County Environmental Health Division
Hazardous and Toxic Materials Office 800 S. Victoria Avenue
201 N Figueroa Street, Suite 200 Ventura, CA 93009-1730
Los Angeles, CA 90012 Phone: 805/654-2127
Phone: 213/580-1079 Fax:    805/654-2480
Fax:    213/580-1084 Contact: Steve Kephart
Contact: Donna Toy-Chen

Co of Riverside Department of Health Services
Hazardous Materials Division Thurston County Hazardous Waste Program
P.O. Box 7600 (AEH) 2000 Lakeridge Drive, SW
Riverside, CA 92513-7600 Olympia, WA 98502
Phone: 909/358-5055 Phone: 360/754-4663
Fax:    909/358-5017 Fax:    360/754-2954
Contact: Doug Thompson Contact: Sally Toteff

Co Sanitation Districts of Los Angeles County
Industrial Waste Section
P.O. Box 4998
Whittier, CA 90607
Phone: 310/699-7411

Salinas, CA 93906
Phone: 408/755-4541
Fax:    408/755-4880

Region 10







Department of Commerce: Manufacturing Extension Program Centers

Region 1

Connecticut State Technology Extension Program Amherst, NY 14228
170 Middle Turnpike Phone: 716/636-3626
Storrs, CT  06269-2041 Fax:    716/636-3630
Phone:  203/486-2585 Contact: William Welisevich
Fax:    203/486-3049
Contact:  Peter Laplaca

Massachusetts Manufacturing Partnership (MMP) Delaware Manufacturing Alliance
Bay State Skills Corp. Delaware Technology Park
101 Summer Street 4th Floor One Innovation Way, Suite 301
Boston, MA  02110 Newark, DE 19711
Phone:  617/292-5100 Phone: 302/452-2522
Fax:    617/292-5105 Fax:    302/452-1101
Contact:  Jan Pounds Contact: John J. Shwed

Region 2

Hudson Valley Manufacturing Outreach Center Division of Business
Hudson Valley Technology Development Center 217 East Redwood Street
300 Westgate Business Center Suite 210 Baltimore, MD 21202
Fishkill, NY  12524 Phone: 410/333-0206
Phone:  914/896-6934     Fax:    410/333-1836
Contact:  Douglas Koop Contact: Edwin Gregg, Jr.

Manufacturing Outreach Center of New York - Northeast Pennsylvania Manufacturing Extension
Southern Tier Program
UniPEG Manufacturers Resource Center
61 Court St., 6th Floor 125 Goodman Drive
Binghamton, NY  13901 Bethlehem, PA 18015
Phone:  607/774-0022 Phone: 610/758-5599
Fax:    607/774-0026 Contact: Edith Ritter
Contact:  E. Kay Adams

New York City Manufacturing Outreach Center 4516 Henry Street
NY ITAC Pittsburgh, PA 15213
253 Broadway Room 302 Phone: 412/687-0200 ext. 234
New York, NY  10007 Contact: Ray Cristman
Phone:  212/240-6920
Fax:    212/240-6879 A.I. Philpott Manufacturing Center
Contact:  Jeffrey Potent 231 East Church Street

New York Manufacturing Extension Partnership Phone: 703/666-8890
(NYMEP) Contact: John D. Hudson, Jr.
385 Jordan Road
Troy, NY  12180-8347
Phone:  518/283-1010
Fax:    518/283-1212
Contact:  John F. Crews

Western New York Tech Development Center
1576 Sweet Home Road

Region 3

Maryland Manufacturing Modernization Network
Maryland Department of Economic Development

Western PA Manufacturing Extension Program

Martinsville, VA  24112



Region 4

Georgia Manufacturing Extension Alliance 4600 Prospect Avenue
Georgia Institute of Technology    Cleveland, OH 44103
223 O'Keefe Building Phone: 216/432-5340
Atlanta, GA  30332 Fax:    216/361-2088
Phone:  404/894-8989
Fax:    404/853-9172
Contact:  Charles Estes

Kentucky Technology Service
P.O. Box 1125
Lexington, KY  40589
Phone:  606/252-7801
Fax:    606/252-7900
Contact:  Donald L. Smith

Region 5 OK Alliance for Manufacturing Excellence, Inc.

Chicago Manufacturing Center
HWRIC-Clean Manufacturing Program
Homan Square
3333 West Arthington
Chicago, IL  60624
Phone:  312/265-2180
Fax:    312/265-8336
Contact:  Malcolm Boyle

Industrial Technology Institute
Midwest Manufacturing Technology Center
(MMTC)
Energy and Environmental Program
PO Box 1485 2901 Hubbard Road
Ann Arbor, MI  48106
Phone:  313/769-4234
Fax:    313/769-4021
Contact:  Kenneth J. Saulter, Christine A. Branson

Minnesota Technology Inc.
Upper Midwest Manufacturing Technology Center
(UMMTC)
111 Third Avenue South, Suite 400
Minneapolis, MN  55401
Phone:  612/654-5201
Contact:  Sandy Voight

Great Lakes Manufacturing Technology Center
(GLMTC)
Prospect Park Building, 4600 Prospect Avenue
Cleveland, OH  44103-4314
Phone:  216/432-5350

Plastics Technology Deployment Center
Prospect Park Building

Contact: David Thomas-Greaves  

Region 6

New Mexico Industry Network Corporations
1601 Randolph Road SE, Suite 210
Albuquerque, NM 87106
Phone: 505/272-7800
Fax:    505/272-7810
Contact: Randy W. Grissom

252 South Main, Suite 500
Tulsa, OK 74103
Phone: 918/592-0722
Fax:    918/592-1417
Contact: Edmund J. Farrell

Region 7

Iowa Manufacturing Technology Center
2006 South Ankeny Blvd. ATC Building, 3E
Ankeny, IA 50021
Phone: 515/965-7040
Fax:    515/965-7050
Contact: Dr. Del Sheppard

Mid-American Manufacturing Technology Center
(MAMTC)
10561 Barkley, Suite 602
Overland Park, KS 66208
Phone: 913/649-4333
Fax:    913/649-4498
Contact: Paul Clay

Region 8

MAMTC Colorado Regional Office
Rockwell Hall
Colorado State University
Fort Collins, CO 80523
Phone: 303/224-3744
Contact: Craig Carlile



Region 9

California Manufacturing Technology Center
(CMTC)
13430 Hawthorne Blvd.
Hawthorne, CA 90250
Phone: 310/355-3060
Fax:    310/676-8630
Contact: Larry Godby

Pollution Prevention Center
Institute for Research and Technical Assistance
2800 Olympic Blvd. Suite 101
Santa Monica, CA 90404
Phone: 310/453-0450
Fax:    310/453-2660
Contact: Katy Wolf

Under Development

MAMTEC Southern Regional Office
Rolla, MO

Nebraska Industrial Competitiveness Service
Lincoln, NE

Defense Enterprise Empowerment Center
Kettering, OH

Tennessee Manufacturing Extension Program
Nashville, TN

VA Alliance for Manufacturing Competitiveness 
Richmond, VA

Northwest WI Manufacturing Outreach Center
Menomonie, WI





State Small Business Assistance Programs

Source: National Pollution Prevention Roundtable, November 1995

Region 1

Connecticut Dept. Of Environmental Protection Small Business Assistance Program
Small Business Assistance Program 2600 Blair Stone Rd.
79 Elm Street Tallahassee, FL 32399-2400
Hartford, CT 06106-5127 Phone: 904/488-1344
Phone: 203/424-3382 Fax:    904/922-6979
Fax:    203/424-4063 Contact: Joe Schlessel
Contact: Tracy R. Babbidge, Kirsten Cohen

New Hampshire Small Business Technical & Clean Air Small Business Assistance Program
Environmental Compliance Assistance Program 401 Church St., 8th Floor, L&C Annex
64 North Main Street, 2nd floor Nashville, TN 37243-1551
Concord, NH 03302-2033 Phone: 615/532-0760
Phone: 603/271-1370 Fax:    615/532-0231
Fax:    603/271-1381 Contact: Linda F. Sadler
Contact: Rudolph A. Cartier, Jr., P.E.

Region 2

New York State Dept of Economic Development Small Business Assistance Program
Environmental Ombudsman Unit 520 Lafayette Road
Division for Small Business St. Paul, MN 55155
1515 Broadway 51st floor Phone: 612/297-2316
New York, NY 10036 Fax:    612/297-7709
Phone: 212/827-6157 or 800/STAT-ENY ext. 157 Contact: Leo Raudys
Fax:    212/827-6158
Contact: Doreen Monteleone, Ph.D. Wisconsin Department of Natural Resources

Region 3

Maryland Department of Environment Phone: 608/267-3136
Air and Radiation Management Administration Fax:    608/267-0560
Small Business Assistance Program Contact: Robert Baggot
2500 Broening Hwy.
Baltimore, MD 21224
Phone: 800/433-1AIR or 413/631-3165
Fax:    410/631-3896 Arkansas Industrial Development Commission
Contact: Linda Moran Industrial Waste Minimization Program

Region 4

Alabama Dept. of Environmental Management Fax:    501/682-7341
Ombudsman Contact: Ed Davis
PO Box 301463
Montgomery, AL 36130-1463
Phone: 800/533-2336
Fax:    334/271-7950
Contact: Blake Roper

Florida Department of Environmental Protection

Tennessee Clean Air Assistance Program

Region 5

Minnesota Pollution Control Agency

Small Business Assistance Program
PO Box 7921 AM/7
Madison, WI 53707-7921

Region 6

One State Capital Mall
Little Rock, AR 72201
Phone: 501/682-7322



Louisiana Department of Environmental Quality Nebraska Department of Environmental Quality
Air Quality Department Office of P2 
Small Business Assistance Program PO Box 98922
7920 Blue Bonnett Blvd. Lincoln, NE 68509-8922
Baton Rouge, LA 70810 Phone: 402/471-2266
Phone: 504/765-2453 Fax:     402/471-2909
Fax:    504/765-0921 Contact: Wanda Blasnitz
Contact: Victor Tompkins

Louisiana Governor’s Office of Permits
Small Business Assistance Program Ombudsman Montana Small Business Assistance Program
1885 Wooddale Blvd. 1st floor, PO Box 94095 PO Box 200501
Baton Rouge, LA 70806 Helena, MT 59620-0501
Phone: 504/922-3252 Phone: 406/444-2960
Fax:    504/922-3256 Fax:     406/444-1872
Contact: Martha Madden Contact: Mark Lembrecht

Texas Natural Resources Conservation Commission North Dakota Department of Health
Small Business Advocate Ombudsman
PO Box 13087 PO Box 5520
Austin, TX 78753 Bismarck, ND 58506-5520
Phone: 800/447-2827 or 512/239-1066 Phone: 701/328-5153
Fax:     512/239-1065 Fax:    701/328-5200
Contact: Tamra Shae Oatman Contact: Jeff Burgess

Texas Natural Resources Conservation Commission Utah Department of Environmental Quality
Small Business Technical Assistance Program Division of Air Quality
PO Box 13087 MC 115 Small Business Assistance Program
Austin, TX 78711-3087 150 N. 1950 W.  84116
Phone: 512/239-1112 Salt Lake City, UT 84114-4820
Fax:    512/239-1055 Phone: 801/536-4056
Contact: Kerry Drake Fax:    801/536-4099

Region 7

Iowa Air Emissions Assistance Program Office of Planning and Public Affairs
75 BRC/UNI 168 N. 1950 W., PO Box 144810
Cedar Falls, IA 50614-0185 Salt Lake City, UT 84114-4810
Phone: 319/273-2079 Phone: 801/536-4477
Fax:    319/273-2926 Fax:    801/536-4401
Contact: Mark Trapani Contact: Stephanie Bernkopf or Sonja Wallace

Kansas Department of Health and Environment Wyoming Department of Environmental Quality
Office of Pollution Prevention Air Quality Division
Forbes Field, Building 283 Small Business Assistance Program
Topeka, KS 66620 122 W. 25th Street
Phone: 913/296-0669 or 800/357-6087 Cheyenne, WY 82002
Fax:    913/291-3266 Phone: 307/777-7391
Contact: Janet Neff, Public Advocate Fax:     307/777-5616

Region 8

Contact: Frances Bernards

Utah Department of Environmental Quality

Contact: Charles N. Raffelson



Region 9

California Air Resources Board
Small Business Assistance Program
PO Box 2815
Sacramento, CA 95812
Phone: 916/322-3976
Fax:     916/445-5745
Contact: Victor Espinosa

Nevada Small Business Development Center
Business Environmental Program
MS-032 University of Nevada at Reno
Reno, NV 89557-0100
Phone: 702/784-1717
Fax:    702/784-1395
Contact: Kevin Dick

Region 10

Alaska Dept of Environmental Conservation
Air Quality Small Business Assistance Program
555 Cordova Street
Anchorage, AK 99501
Phone: 907/269-7500
Fax:    907/273-9652
Contact: Marianne See

Oregon Department of Environmental Quality
Air Quality Small Business Assistance Program
811 SW 6th Avenue
Portland, OR 97204-13909
Phone: 503/229-5946
Fax:    503/229-5675
Contact: Terry Obteshka

Washington State Department of Ecology
Air Quality Division Business Assistance Program
PO Box 47600
Olympia, WA 98504-7600
Phone: 206/407-6805
Fax:    206/407-6802
Contact: Jerry Jewett



APPENDIX T -- GLOSSARY OF ACRONYMS

ANPR Advance Notice of Proposed Rulemaking

CAG Community Advisory Group

CAMU Corrective Action Management Unit

CBEP Community Based Environmental Protection

CERCLA Comprehensive Environmental Response, Compensation and Liability Act

CFR Code of Federal Regulations

CMI Corrective Measures Implementation

CMS Corrective Measures Study

EPA Environmental Protection Agency

EPCRA Emergency Planning and Community Right-to-Know Act

FR Federal Register

HQ EPA Headquarters

HSWA Hazardous and Solid Waste Amendments

LEPC Local Emergency Planning Committee

NOD Notice of Deficiency

OSW EPA Office of Solid Waste

OSWER EPA Office of Solid Waste and Emergency Response

RCRA Resource Conservation and Recovery Act

RFA RCRA Facility Assessment

RFI RCRA Facility Investigation

SWDA Solid Waste Disposal Act

SWMU Solid Waste Management Unit

TAG Technical Assistance Grant

TRI Toxics Release Inventory

TSD Treatment, Storage, and Disposal Facility



The hardcopy version of the 1996 RCRA Public Involvement Manual also includes the following
appendices: 

· Appendix E - Guidance for Community Advisory Groups at Superfund Sites 

· Appendix F - Public Participation Regulations in 40 CFR Part 25 

· Appendix G - Public Participation Regulations in 40 CFR Part 124 Subpart A 

· Appendix J - Hazardous Waste Facility Permitting Process Fact Sheet (1996) 

· Appendix K - RCRA Expanded Public Participation Final Ruleand Brochure (December 11,
1995) 

· Appendix R - Accessing EPA Information (which includes two documents): 
How to Access the RCRA Information Center; and 
Environmental Fact Sheet -- Electronic Resources Guide. 



Name 

Headquarters: 

Toshia King, EPA HQ 

Karen Randolph, EPA HQ 

Vem Myers, EPA HQ 

Freya Margand, EPA HQ 

Tab Sommer, EPAHQ 

Regims: 

h4ik-c McGagh, Region 1 

Natalie Lmey, Region 2 

RCRA Public Involvement Network (PIN) 
Main Member List 

(EPA Headquarters and Regions) 

Address 

US EPA 
Mail Code 5303W 
401 M Street, SW 
Washington, DC 20460 

US EPA 
Mail Code 5303 W 
401MStreet,SW 
Washington, DC 20460 

US EPA 
Mail Code 5303W 
401MStreet,SW 
Washington, DC 20460 

US EPA 
Mail code 5303w 
401 M Street, SW 
Wasb@km, DC 20460 

US EPA 
Mail chic 5303 w 
4OlMStxet,SW 
Washington, DC 20460 

Environmental Protection Specialist 
US EPA Region 1 
HBS 
JFK Federal Building 
Boston, MA 02203 
MCGAGHNXE@EPAM4ILJ=LEPkGOV 

USEPA Region 2 
Commnnications Division, 26* Floor 
290 Broadway 
New Yodc, NY 10007-1866 

For any changes, please contact Toshia King at 703/308-7033. 

/; June 29, 1998 

offke/hx No. 

oft 7031308-7033 
fax 703/308-8617 

oft 703/308-865 1 
fax 703/308-8617 

oft 703/308-8660 
fix 703/308-86 17 

oft 

bx ‘. 

oft 
fax 

oft 6171223-5534 
tix 6171573-9662 

oft 2X2/637-3639 
fix 212/637#5 
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Genine Tankoos, Region 2 

Bob Greaves, Region 3 

Tiki Whitfield, Region 4 

Derrick Kimbrough, Region 5 

Hal Dunning, Region 8 

Vicky Semones, Region.9. 

Catherine McCrakken, Region 9 

RCFU Public InvolvemFes@ Network (PIN) 
Main Member List 

(EPA Headquarters and Regions) 

USEPA Region 2 
Com~~unications Division, 26” Floor 
290 Broadway 
New York, NY 10007-1866 

US EPA Region 3 
841 Chesmut Street 
Mail Code 3 WC23 
Philadelphia, PA 19107 

Community Iuvolvement Coordinator 
US EPA Region 4 
61 Forsyth Street, SW. 
Atlanta, GA 30303 

RCRA Public Affairs Coordinator 
US EPA Region S/Public Affairs mce 
77 West Jackson Boulevard 
Chicago, fL 60604-3590 

Public Involvement Coordinator 
US EPA Region~xtemai Programs 
726 Mi,unemta ,A+egiue .., : 
Kansas City, KS 66101 

Public Involvement Cbordinator 
US EPA Region 8 
999 18” Street 
Mail Code 80C 
Denver, CO 80202 

Community Relations Coordinator 
US EPA Region 9 
SFD-3 
75 Hawthorne Street 
San Francisco, CA 94015 

community ReRelations 
US EPA Region 9 
SFD-3 
75 Hawthorne street 
SanFrancim, CA 94015 

Sheila E&man, Region 10 Acting Chief, RCRA Program oft 206tSS3-0455 

For any changes, please contact Toshia King at 7031308-7033. 

June 29, 1998 

oft 2 12/637-3677 
fax 2 121637-4445 

oft 2 151566-3423 
fax 2151566-3113 

oft 4041562-8530 
fax 4041562-85 18 

oft 3 12/886-9749 
fax 3 12./353-l 155 

oft 913/551-7316 
fax 913/551-7066 

oft 303t3 12-6633 
fix 303/312-6%1 

oft 415/744-2184 
fax 41sn44-1796 

oft 415/X4-2184 
f&x 41sn44-1796 
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RCRA Pubiic Involvement Network (PIN) 
Main Member List 

(EPA Headquarters and Regions) 

US EPA Region 10 
Mail Drop WCM-122 
1200 6” Avenue 
Seattle, WA 98101 

Maria Viccy Salazar, Region 10 RCRA Program 
US EPA Region 10 
Mail Drop WCM-128 
1200 6” Avenue 
Seattle, WA 98101 

fax 2061553-8509 

oft 206/553-1060 
fax 2061553-8509 

For any changes, please contact To&a King at 703/308-7033. 

/ June 29,1998 Page 3 



RCRA Public Involvement Network (PIN) 
Secondary Member List /- 

(EPA Headquarters and Regions, Other Federal Agencies, and States) 

EPA Headquarters: 

Bob Knox, USEPA HQ 

Dave Levy, USEPA HQ 

Marsha Minter, USEPA HQ 

Lauren Mical, USEPA HQ 

Anita Nickens, USEPA HQ 

Sonya Sasewille, USEPA HQ 

Keely Clifford, USEPA HQ 

Regions: 

Steven Yee, Region 1 

US EPA Headquarters 
Mail Code 2201A 
401 M Street, SW 
Washington, DC 20460 

US EPA Headquarters 
Mail Code 5302W 
401 M Street, S.W. 
Washington, D.C. 20460 

US EPA Headquarters 
Mail Code 5101 
40 1 M s&e& SW 
Washington, DC 20460 

US EPA Headquarters 
Mail Code 1703 
401MStreet,SW 
Washington, DC 20460 

US EPA Headqwters 
Mail Code 5303W 
4OlMStreet,SW 
Washington, DC 20460 

,- ‘. 

US EPA Headqmters 
Mail Code 5303 W 
401MStreet,SW 
Washington, DC 20460 

Conmunications Service Branch 
US EPA Headquarters 
Mail Code 5305W 
401 M S&et, SW 
Washington, DC 20460 

US EPA Region 1 
MailcodecHw 
JFK Federal Building 
Boston, MA 02203 

For any changes, please contact Toshia King at 7031308-7033. 

June 29, 1998 Page 4 

oft 2021564-25 15 
fix 202/501-0740 

oft 7031308-8479 
fax 703/308-8433 

oft 20212606626 
fax 202/260-6606 

oft 202J260-4358 
fax 202/260-O 186 

-. 
oft 703/308-7049 
fax 7031308-86 17 

oft 703I308-8648 
fax 703/308-8617 

oft 7031308-8763 
fax 202i2606252 

oft 6171565-3550 
fax 617/565-4940 



RCRA Public Involvement Network (PIN) 
Secondary Member List 

(EPA Headquarters and Regions, Other Federal Agencies, and States) 

Mary Helen Servantes-Gross, 
Region 2 

US EPA Region 2 
Communications Division, 26”’ Floor 
290 Broadway 
New York, NY 10007-1866 

oft 2121637-3673 
fax 2121637-4445 

Pete Bentley, Region 3 

Heidi Valetkevitch, Region 5 

Peter Sam, Region 7 

. :$p<;~ 
.:A * 9 John McCarroll, Region 9 

Hazardous Waste Management Division 
State Programs Branch 
US EPA Region 3 
Mail Code 3HW60 
1650 R Street 
Philadelphia, PA 19107 
bentley.pete@epamail.epagov 

oft 2151566-3379 
fax 215/566-3114 

US EPA Region 5 
Mail Code Pl9J 
77 West Jackson Boulevard 
Chicago, IL 60604-3507 

Environmental Scientist 
US EPA Region 7 
726 Minnesota Avenue 
Kansas City, KS 66101 

US EPA Region 9 
Mail Code WST-4 
75 Hawthorne Street 
San Francisco, CA 94015 

oft 3 121886-1303 
fax 312/353-1155 

oft 9131551-7642 
fax 913/551-7947 

oft 4151744-2064 
fax 415/744-1044 

Hedy Fickliq Region 9 Acting Office Chief, Communiv Relations 
US EPA Region 9 
SFD-3 
75 Hawthorne street 
San Francisco, CA 940 15 

oft 415/744-2178 
fax 415/744-1796 

Other Federal Agencies: 

Cathy Herlinger, US Amy Public AffilirsofEce 
US Army mquxters Chemical Demil. 

dRtmediationActivity 
Building E, 4585 
Aberdeen Proving Grotmds, MD 21010-5401 

oft 410/671-1479 
f&x 4101671-5122 

For any changes, please contact Toshia King at 703/308-7033. .T. 
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RCRA Public Involvement Network (PIN) 
Secondary Member List 

/” 

(EPA Headquarters and Regions, Other Federal Agencies, and States) 

States: 

Amy Rezzonica, AZ 

Tom Mays, CA 

Marsha Murphy, CA 

Jeannine Natterman, CO 

David Crowley, FL 

Satish Kastury, FL. 

Anya Ames, KY 

Nancy Fouser, KY 

Arizona Department of Environmental Quality 
Public Affairs Division 
3033 North Central Avenue 
Phoenix, AZ 85012 

Public Participation Supexvisor oft 8181551-2837 
CADTSC fax 8181551-2841 
1011 N. Grandview Avenue 
Glendale, CA 9 120 1 

Chief of Public Participation 
CADTSC 
P.O. Box 806 
Sacramento, CA 95812-0806 

Community Relations Manager 
Colorado Dept of Public Health & Env. 
4300 Cherry Creek Drive, South 
Denver, CO 80246 

Florida Dept. of Environmental Protection 
Twin Towers 086ice 
2600 Blairstone Road 
Tallahassee, FL 32399-3000 

Florida Dept. of Environmental Protection 
Twin Towers O&e 
2600 Blairstone Road 
Tallahasee, FL 32399-2400 

Kentucky Dept of Environmental Protection 
Public Information Of&e 
14 Reilly Rd. 
Frankfor& KY 40601 

bntudcy Dept. of Environmental Protection 
Public Information off& 
14 Reilly Road 
FrarWort, KY 40601 

oft 6021207-22 15 
fax 6021207-4346 

oft 9 161324-8295 
fax 916f327-0978 

oft 3031692-3303 
fax 303f759-5355 

-a . . 
ofd 8501413-7906 
fax 850/921-3000 

oft 904l488-0300 
fax 904/921-8018 

oft 502f564-6716 
fax 502J564-4049 

oft 502f564-6716 
fax 502l5w4049 

For my changes, please contact Toshia King at 703/308-7033. 

June 29, 1998 



RCRA Public involvement Network (PIN) 
Secondary Member List 

(EPA Headquarters and Regions, Other Federal Agencies, and States) 

Diane Jacobs, MN 

Jeremy Krump, MO Enviroiunental Specialist 
Missouri Department of Natural Resources 
P.O. Box 176 
Jefferson City, MO 65 102 

Jennifer GrifYen, MS Mississippi Dept. of Environmental Quality 
Public Affairs Division 
P.O. Box 20305 
Jackson, MS 39289-1305 

Jim Tren& NV NV Dept. of Conservation & Natural 

Mara McGinnis, IL Community Relations Coordinator 
Illinois EPA 
1021 N. Grand Ave. East 
Springfield, IL 62794-9276 

Public Information Coordinator 
MN Pollution Control Agency 
320 West Second Street 
suite 704 
Duluth, MN 55802 

Resources 
Division of Environmental Protection 
Ehn-eau of Waste Management 
333 WestNyzLane 
Room 138 
Carson City, NV 89706-085 1 

Pat Williamson, NC Public Information officer 
North Carolina Div. of Waste Mgmt 
P.O. Box 29603 
Raleigh, NC 276 1 I-9603 

For any changes, pieme contact Toshia King at 703/308-7033. 

June 29, 1998 

oft 2171524-3288 
fax 2 171524-3291 

oft 2181723-2356 
fax 2 181723-4727 

oft 5731526-8963 
fax 5731751-7869 

oft 60 l/96 l-5726 
fax 60 l/961-5349 

oft 7021687-4670 
&CL 3015 

fax 702l885-0868 

oft 9191733-4996 
ext337 

fax 9191715-3605 
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United States 
Environmental Protection 
Agency 

Solid Waste and 
Emergency Response 

Publication 9230.0-28AFS 
EPA 540-F-96-01 6 
PB96-963243 
Auaust 1996 

\3/EPA Community Advisory Groups 
(CAGs) at Superfund Sites 
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Quick Reference Fact Sheet 

The United States Environmental Protection Agency (EPA) is committed to early, direct, and 
meaningful public involvement in the Superfund process. One of the ways communities can 
participate in site cleanup decisions is by forming a Community Advisory Group (CAG). A 
CAG is made up of representatives of diverse community interests. Its purpose is to provide a 
public forum for community members to present and discuss their needs and concerns related 
to the Superfund decision-making process. EPA’s Guidance for Community Advisory Groups 
at Supetfmd Sites (OSWER Directive 9230.0-28) was issued in December 1995 for Commu- 
nity Involvement Coordinators (CICs) and Site Managers to encourage the use of CAGs and to 
promote a better understanding of CAGs at Superfund sites. This fact sheet summarizes the 
main points in the guidance. 

CAG Scope of A CAG can help EPA and the public make better decisions on how to clean up a site. 
Authority It offers EPA a unique opportunity to hear -and seriously consider+ommunity pref- 

erences for site cleanup and remediation. The existence of a CAG does not eliminate the 
need for the Agency to keep the community informed about plans and decisions through- 
out the Super-fund process. 

Determining the The impetus for establishing a CAG should come from the community, and CAGs 
Need for a CAG may not be appropriate for every site. CAGs may be beneficial at removal sites, par- 

ticularly non-time-critical removal sites, as well as sites involved in long-term clean- 
ups, and they can be formed at any point in the cleanup process. The earlier a CAG is 
formed, however, the more its members can participate in and affect site activities and 
cleanup decisions. EPA may assist communities in determining the need for a CAG by 
helping them evaluate the level of community interest in site activities and examine if 
there is an existing broad-based group that might function as a CAG, or if there are too 
many competing interests to make forming a truly representative CAG a realistic op- 
tion. 

Preparing TO A CAG information meeting can be used to introduce the CAG concept to the commu- 
Form a CAG nity. In advance of this meeting, EPA, in conjunction with appropriate State, Tribal, or 

local governments, should inform and educate the community about the purposes of a 
CAG and the opportunities for participating in it. This is especially important at sites 
where there has been relatively limited community participation in the Superfund process. 

Because every site is different, techniques appropriate for educating the public about 
CAGs will vary from site to site. No matter what methods are used, the information 
provided must be understandable to the community. In many cases, news releases, 
fact sheets, and public notices in the local news media may be useful for disseminat- 
ing information about CAGs. Other outreach options-such as flyers, announcements 
in churches, and personal contacts with community groups or individual citizens- 
also may be used. 



CAG Information 
Meeting 

CAG Startup 

Size of the CAG 

CAG Composition 

CAG Member 
Solicitation 

CAG Member 
Selection 

EPA may sponsor the CAG Information Meeting and, in consultation with the appro- 
priate State/Tribal/local governments, should schedule it as early as possible in the 
cleanup process. The meeting should be held in a central, accessible location and at a 
convenient time for community members. The agenda for the meeting should reflect 
important community concerns raised in relation to the Superfund response. The 
agenda also may include discussions about the purpose and mission of the CAG, the 
process and timetable for selecting members, member responsibilities, CAG Operating 
Procedures, the status of site cleanup plans, and the interface between the CAG and 
other EPA community involvement activities. 

Although the interval will vary from site to site, EPA should encourage CAGs to be in 
full operation within six months after the CAG Information Meeting in order to maxi- 
mize their effectiveness in the Superfund decision-making process. In the interim, the 
Agency can assist the community in determining the appropriate size and composition 
of the CAG, soliciting nominees, and selecting CAG members. 

The size of a CAG will depend on the needs of the affected community. While it often 
is difficult to ensure that everyone has an opportunity to participate and to achieve clo- 
sure in large groups, the CAG should include enough members to adequately reflect 
the diversity of community interests regarding site cleanup and reuse. Typically CAGs 
have approximately 15-20 members. 

To the extent possible, membership in the CAG should reflect the composition of the 
community near the site and the diversity of racial, ethnic, and economic interests in 
the community. At least half of the CAG members should be members of the local 
community. CAG members should be drawn from among residents and owners of resi- 
dential property near the site; others who may be directly affected by site releases; Na- 
tive American tribes and communities; minority and low-income groups; local 
environmental or public interest groups; local government units; local labor represen- 
tatives; and local businesses. If an EPA Technical Assistance Grant (TAG) has been 
awarded for the site, EPA should encourage that a representative of the TAG group 
also be included on the CAG to facilitate information sharing between the two groups. 
Facility owners and other PRPs also may be included, but the community may choose 
to limit the number or designate them as ex u$&~io members. 

EPA may begin to advise the community about opportunities for CAG membership as 
part of outreach efforts (the CAG fact sheet and any public notices and news releases) 
prior to the CAG Information Meeting. The information also should be made available 
through the local information repositories and posted at information kiosks and com- 
munity centers. It may be necessary to focus solicitations for specific groups. For ex- 
ample, the EPA could send a letter to selected groups representing diverse interests. 

CAG members may be selected in a number of ways. For example: 

l In some cases, CAGs may be self-selecting. That is, individuals who believe they 
represent the diverse interests of their community could nominate themselves. 
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l An existing group in the community-such as a group with a history of involvement 
at the Superfund site-could be selected as the CAG for that community if it 
represents diverse interests. 

l The local government could select, in a fair and open manner, members of the 
community to serve on the CAG. 

l EPA, with State/Tribal/local governments, could assist the community in organizing 
a Screening Panel to review nominations for CAG membership. EPA could review 
(not approve/disapprove) the Panel’s list of nominees and offer advice, as needed, to 
ensure all community interests are represented. 

l EPA, with the appropriate State/Tribal/local governments, could select a Core Group 
that represents the diverse interests of the community. Members of this Core Group 
then could select the remaining members of the CAG in a fair and open manner. 

Because each community is unique, selection methods will vary; a formal process may 
not be necessary in every case. The key is to ensure that the CAG will be fully repre- 
sentative of the community and will be able to function effectively as a group. 

CAG Member Many of those selected as members of the CAG may require some initial training to 
Training enable them to perform  their duties. EPA may work with Statemribal agencies, local 

government(s), local universities, PRP(s), and others to provide training, prepare 
briefing materials, and conduct site tours for new CAG members. 

Roles and Generally, CAG members should be expected to participate in CAG meetings, provide 
Responsibilities data and information to EPA on site issues, and share information with their fellow 

community members. They must be prepared to fairly and honestly represent not only 
their own personal views but also those of the community members they represent. 

CAG members may select a Chairperson from  within their ranks and determ ine an 
appropriate term  of office. The primary functions of the CAG Chairperson are to 
conduct CAG meetings in a manner that encourages open and constructive participa- 
tion by all members; to ensure that all pertinent community concerns are raised for 
consideration and discussion; and to attempt, whenever possible, to achieve consensus 
among CAG members. 

EPA, as the lead Super-fund Agency, should provide the CAG with information and 
technical expertise on site cleanup and facilitate discussion of issues and concerns 
relative to Super-fund actions. The Agency should listen and respond to views ex- 
pressed by CAG members, giving them substantial consideration when making site 
decisions, especially when views are those of most or all CAG members. Even though 
they are not CAG members, EPA’s Site Manager and CIC should attend CAG meet- 
ings on a consistent basis to demonstrate the Agency’s commitment to meaningful 
public participation in the cleanup process. Representatives of other pertinent Federal 
agencies, and StateflribalIlocal governments also should attend CAG meetings 
regularly and serve as information resources for the CAG. 
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CAG Operation 

CAG Meetings 

CAG Response 
to Requests 

for Comments 

Administrative 
Support for 

the CAG 

Additional 
CAG Information 

Resources 

Each CAG should develop a Mission Statement describing the CAG’s specific pur- 
pose, scope, goals, and objectives. Each CAG also should develop a set of procedures 
to guide day-to-day operations. These procedures should address such topics as how 
to fill membership vacancies; how often to hold meetings; and the process for review- 
ing &d commenting on documents and other materials. 

CAG meetings should be open to the public. The meetings should be announced 
publicly (via display ads in newspapers, flyers, etc.) well enough in advance to encour- 
age maximum participation of CAG and community members. CAG members should 
determine the frequency and location of CAG meetings based on the needs at their 
particular site. The format for CAG meetings may vary depending on the needs of the 
CAG. A basic meeting format might include an update on site status by the project’s 
technical staff, discussion of current issues; a question/answer session that includes 
audience participation; review of “action items,” and discussion of the next meeting’s 
agenda. 

EPA should consider making all documents available to the CAG for the same length 
of time as it does for StateKiibal and peer review groups. EPA should explain, how- 
ever, that the comment period for some documents may have to be less than 30 days. 
In those cases, the CAG should be ready to complete its review and provide comments 
in the shorter time period. The Agency may have the opportunity to respond to many 
CAG comments on key documents and other issues during CAG meeting discussions, 
but, unless otherwise stated, these responses should not be considered part of the 
formal Agency “Response to Comments” (as required under CERCLA and the NCP). 

EPA, together with State/Tribal/local government(s), local universities, the PRP(s), 
and others, may assist the CAG with administrative support on issues relevant to the 
Superfund site cleanup and decision-making process. This may include support for 
arranging and documenting meetings, preparing and distributing meeting notices and 
agendas, duplicating site-related documents for CAG review, maintaining CAG 
mailing/distribution lists, and providing translation and meeting facilitation services 
when needed. If meeting facilitation is needed, it is preferable to use someone from the 
community with facilitation experience or a professional meeting facilitator. A neutral 
facilitator is particularly effective at sites where some controversy is anticipated. 

Additional information about CAGs is available in the Guidance for Community 
Advisory Groups at Supe+nd Sites (OSWER Directive 9230.0-28). Case studies of 
CAGs at sites in five Regions also are available. For information, please call the 
Superfimd Information Hotline at 800-535-0202 or to place an order, fax your request 
to the Superfund Document Center at 703-603-9240. 



tkscRipTioN 
Poster sessions and public availabilities are less structured alternatives to Public Meetings. 
These informal forums are preferred in situations where Public Meetings are not required. 
Poster sessions are a refinement of public availabilities in that “posters” are prominently 
displayed by an expert who is at that location to discuss the topic specified in the poster. 

Poster sessions/public availabilities serve many purposes: 

0 They are an opportunity for getting feedback and for uncovering issues about the site that 
are not fully understood by the community. 

0 They present a great deal of detailed information on multiple topics in a short time period. 

@ They break down complex concepts into understandable terms. 

0 They allow the site team to clarify any previous misunderstandings. 
0 They allow individual community members to easily locate and inquire about the issues 

that most concern them without having to attend an entire Public Meeting. 

0 They afford the opportunity for less outspoken citizens to be heard individually. 
0 They allow residents to speak freely with EPA personnel on a one-on-one basis. 

@ They help citizens speak with you and get to know you and other members of the site 
team as caring, listening people who are willing to talk about their concerns. 

0 They focus on the material at hand, not on emotions, and minimize grandstanding. 

Raphrd Acriviry? 
No. 

MAkiNCi il WORb 
WkEN TO USE 

Use public availabilities/poster sessions when you have a great deal of compartmentalized 
information to present in detail. They also are good for covering special topics that are gener- 
ating, or are likely to generate, concern among residents. For example, if local drinking water 
is affected by the site, have information available on how and why local water is affected, 
what types of actions EPA is considering, or taking, and how residents can help protect 
themselves. 

This tool is useful for periodic updates and continued contact with the community. This shows 
that the site team will provide site information throughout the process, not just when required 
by law. 

When preparing for the Proposed Plan Public Meeting, it is advantageous to have a poster 
session/public availability shortly after the plan is released and before the Public Meeting. 
The site team can use the citizens’ questions to develop the Proposed Plan Public Meeting 
agenda. You may circumvent a potentially heated situation at the fublic Meeting by knowing 
and understanding the community’s concerns and questions before the Proposed Plan Public 
Meeting is held. You can have a court recorder to take citizen comments. 

10/15/98 

SJ See Public 
Meetings, Tab 

II-24 
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Public availability/poster sessions are commonly used in the early stages of the Remedial . 
Investigation and Feasibility Study (RUB) process. This puts people at ease by answering 
any questions they have about what will be done at the site, what contaminants have been 
found, and what steps EPA is taking to protect safety. This also allows the community a 
chance to develop confidence in EPA’s decisions about the site’s cleanup activities. 

It is wise to schedule a public availability/poster session before deletion of a site from the 
NPL. This final session would be for the public’s benefit. It would bring closure for the 
residents and provide the last opportunity for citizens to question what EPA has accomplished 
for them. The residents can be assured that all the necessary cleanup activities have been 
completed, and that EPA cared enough to clarify any final questions. 
Generally speaking, all poster sessions/public availabilities should be held during hours that are 
convenient for community members. Generally, these events work best when you provide 
access during both day and evening hours, such as between 2:00 PM and 5:00 PM and then 
again between 7:00 PM and 9:OO PM. Depending on your community, Saturday afternoons 
may be a good alternative. 

Do not use this tool to make a major or controversial announcement. It is usually hard for 
residents to appreciate any answers from the site team when they feel that a bad news 
“bomb” was just dropped on them. In this case, the event may deteriorate into a verbal attack 
against you. 
Ensure that the site team is in complete agreement about what information will be distributed. 
Everyone on the team must know EPA’s direction. They must have the same information, the 
same explanations, and be in agreement about what they will say and use. 
Ensure that the site team or regional management is ready to accept and seriously consider 
community concerns. Offering residents the opportunity to express their concems and com- 
ments implies that EPA will take what they say into consideration. 

Avoid using this tool at certain times of the year. Residents are less likely to attend site activi- 
ties. such as: major national holidays like Martin Luther King Day, Memorial Day, 4* ofJuly, 
Labor Day, Election Day, President’s Day, md any other three day holiday weekends; be- 
tween Thanksgiving and New Year’s Day, especially Thanksgiving week and Christmas week; 
Easter Week, Passover, and other major religious holidays; and any extended school breaks, 
where parents may take a vacation with their children. Avoid the week of April 15. Do not 
compete with local special events. Many communities have traditional events or festivals 
during which they are not interested in other activities. Whatever you do, however, do not 
compete with them. Know when important weekly community events are and schedule around 
them. Also, consider vacation periods, such as the yearly period when the largest employer 
traditionally closes shop. 
Do not use this tool as the first communication effort. Poster sessions/public availabilities may 
not be the best tool to initially inform the community about any topic regarding the site. These 
forums are generally used for answering questions regarding information that has already been 
disseminated. 

How TO USE 
To design an effective Poster Session/Public Availability, there are four planning stages: 

0 Set-up 
0 Content and format 
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@ Response to questions; and 

0 Follow-up 

You will find several attachments at the end ofthis tab, including an overall planning checklist, 
to help you through each of these stages; but here are some basic guides. First, know why 
you are holding the session and what your message is. Decide: Poster Session or an Avail- 
ability? Decide time and place. 

The facility must meet the requirements of the Americans with Disabilities Act (ADA). For 
requirements, visit the Center for Independence (CFI) Werner site: hnp.5’ www.gi.ner/-qfd 
indexhrmf. The site includes weekly updates and information about making your public space 
accessible: For a free copy of the ADA Guide for Small Businesses, published by the U.S. 
Department of Justice, call CFI at (970) 24 l-03 15. Provide ample notice. Decide on topics to 
cover. Schedule a knowledgeable expert to discuss each topic. Ensure the experts are 
prepared. Hold a dress rehearsal. On the day of the event, arrive early to greet the citizens. 
Ensure that questions are answered on a one-on-one basis. Meet with the team to discuss 
lessons learned. Keep a list of, and follow through on your promises. 

lip5 

0 Do not provide inconsistent information to the public. 
0 Clearly label topics on posters. 

0 Listen; if you hear the same comments, you might need additional outreach. 

0 Take every opportunity to make your points. The one thing most people care about is 
their safety. Practically every conversation will afford the opportunity to address that 
point. 

0 Include children as a target audience. 

0 Do not confine your locations to meeting rooms; consider an area on the site. 

0 Be sensitive to attempts, whether conscious or otherwise, to monopolize a site team 
member’s time, leaving other citizens impatient for their turn. 

0 Take advantage of any local call-in radio shows. 

R&md TOOLS/RESOURCES iN rkr Took 
Q Public Meetings, See Tab II-24 
0 Local Resources, See Tab III-F 

0 Frequently Asked Questions/Referrals, See Tab 111-D 

0 Exhibits, See Tab II- 11 

0 Informal Activities, See Tab II-I 5 

o Presentations, See Tab II-21 

3!aJ See Internet, 
Tab III-B 
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h-mckrd ITEMS Wirkhu r&s Tool 
0 Attachment 1: Variations on a Theme 

0 Attachment 2: Poster Session/Public Availability Planning 

0 Attachment 3: Poster Session/Public Availability Checklist 
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kmchmwur 1: VARiATiONS ON A ThEMr 
8 Do something for the children: 

Q Hold a poster contest for kids at the event, or for a single school. 
8 Include a topic just for kids, like a kids comer. 
8 Have an entire event for children, or for a specific school, and hold the event at the school. 

0 Consider having stamps at each topic area, and a card for citizens to have stamped for each topic area attended. You 
can have a drawing to win a prize for those who received all available stamps (this also helps you update your mailing 
list). 

0 Try to have some “hands on” demonstrations that citizens can do themselves. 

8 Have a video showing work at the site. Include pictures of workers in protective gear and a few near-by workers in 
regular clothes. 

0 Approach an appropriate store or mall to sponsor a small Poster Session/Public Availability or, at least, to allow you to 
set up a table in a conspicuous spot. 

0 If the community is having an annual event that is “fair-like” in concept, ask if you may have a booth or table. This 
allows you to accomplish your goal with only a minimum of work. Check the community calendars of the hospitals, 
police departments, fire departments, and civic and service clubs for upcoming community events. This gives you the 
opportunity to participate in the event, attend the event or, at the very least, avoid schedule conflicts. 
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Arrmhmrfur 2: POSTER S~ssiodf%.tbkc Awibbiliry PLdwinq 

Phnninq * EVENT CONTENT And FORMAT 

0 Use the Checklist at the end of this tab to ensure that you have done everything possible to make the event go 
SllOOthly. 

0 Know why you are holding the session and what message you wish to convey. Decide if a Poster Session or a Public 
Availabilitywill accomplishyourpurpose. 

0 Check with your community contacts to determine the best time for your activity. 

0 Check your Community Involvement Plan for preferred locations. 

0 Give at least two weeks notice, preferably three. Do not rely solely on the obvious ad in the local paper or fact sheet to 
inform community members. Do something more to grab their attention, such as placing door hangers at their homes 
(do not use mail boxes for anything other than mail), or handing out flyers in the local supermarket and schools. Use 
community bulletin boards on radio and TV stations. 

0 Clearly identify what topics will be covered and who will discuss each topic. The key to holding a successful Poster 
Session/Public Availability is to have individuals available who can speak knowledgeably about each topic to be cov- 
ered. If you try to have one person cover too many topics, or do not have someone available who can address ques- 
tions and concerns about a certain aspect of site activities, it will t?ustrate or anger those who attend the session. If 
the session is to have a limited scope, be sure to include that information in your announcements. 

0 Prepare a list of most-likely questions on each topic covered in the poster session. Take some time to review the last 
few activities and announcements you issued. Check recent issues of local papers for letters to the editor or editorials 
that could give insight into community concerns or issues. Help the team prepare appropriate answers. 

0 Conduct a rehearsal or dry run to make sure all site team members are responding to the potential questions in a 
uniform manner. Have someone play the role of your average citizen and ask the questions. They should make sure 
their question is answered directly, and that the team member is not going off on a tangent about another point. You 
also should listen to ensure that all answers are stated in plain English. 

0 Arrive before the citizens, so you can welcome them. Allow yourself enough lead time in case you need to rearrange 
the room or take care of other last minute situations that invariably arise. Have two sign-in sheets at the door; one 
sheet that the guests will initial for an attendance count, and another list for them to complete if they wish to be put on 
a confidential mailing list for information about the site. Depending on which method that you choose, you should 
either give name tags to the representatives, or have nameplates on the tables to identify the team members and their 
function. 

0 Design the room lay out to best suit your needs. Take time to think about the best way to line up the team members, in 
order to make a logical progression through the topics covered as guests move through the room. You could: 

0 Have the team members seated at tables, with a poster designating the topic covered by each team member hanging 
on the wall behind that member, and two or three chairs in front of each table for residents to sit in while talking; 

0 Have the team seated all at one table in a logical order, with posters (tent signs on the table) clearly indicating which 
topic each team member will discuss; 

Q Have the team members addressing different topics standing in different areas of the room, again with topic areas 
clearly marked for anyone who approaches; 

0 Be the guide or greeter who directs the citizens to the appropriate team member located throughout the room; 

o Place a flip chart at the entrance of the room that can be used as a guide. It should identify team members present, 
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their specialty, and where they can be found. Consider having a stack of maps identifying the location of the topics 
throughout the room. Place them at the entrance, or by the sign in sheets. Be sure to give a few to all team members. 

8 Familiarize yourself with the fbciiity. Know the locations of lighting system/switches, water fountains, rest rooms, 
telephones and controls for the sound and ventilation systems, and locate all exits. 

0 Use effective visual aids. If you are presenting complex technical information, such as different components of a 
cleanup plan, take advantage of diagrams and maps to help explain what will be done, when, and where. Remember, 
people usually understand technical information more easily if they can see it, rather than hear or read about it. 

0 Enlist someone to record important comments, concerns, and suggestions for each topic area covered. This is optional, 
but it could supply extremely useful information for the EPA. It would also show the community that you care and are 
seriously interested in their thoughts. At least give every team member a pen and some paper for their use. 

0 Be open and responsive to all questions posed to you. Answer those nontechnical questions that you can, but remem- 
ber to refer technical questions to the appropriate site team expert. If no one present has the proper answer to a 
question, record the person’s name, address, phone number, and question and promise to get back to them with an 
answer; then be sure that you do. 

0 Have literature or fact sheets available, either at the entrance or with the individual site team members. This serves 
three purposes: First, it will help the community to better understand the latest happenings, enabling them to ask 
questions about what they do not already know or comprehend. Second, it gives people something to read if they need 
to wait to speak to the site team member. And third, it gives people written information to take with them for rein- 
forcement purposes. This is especially helpful if a perception of distrust is brewing. 

0 Have data and facts to back up your answers. Each site team member should gather information and facts pertaining 
to their area of expertise so that they can physically present findings/results to the citizens to support their verbal 
answers. 

Q Maintain the one-on-one format. Make every effort to answer the questions on an individual basis so that citizens feel 
the “personal touch” of this activity. If you are the greeter or guide at the door, take a few minutes to explain the 
concept to the people as you welcome them. 

0 Above all else, smile, be friendly, appear open, and have empathy for your guests. One goal of this activity is to foster 
trust and confidence between the community and EPA; nothing goes further than a genuine smile and a truly interested 
ear!!! 

PL*NNiNq * TIE OlJESTioNs 

Go over this basic information with each individual handling a topic area. 
Q Repeat or rephrase the question before answering. Often, we think we hear and comprehend a question, but it is very 

possible that you have misinterpreted the question. Restating the question in your own words gives you time to formu- 
late a response while ensuring that you are responding to the right question. It is acceptable to pause and think before 
responding, it shows that you cam about the question and your reply. 

0 ATQ - Answer the question that was asked at the most basic level; avoid the temptation to go off onto tangents, no 
matter how relevant they seem to you. Let the citizen set the direction of the session and move you into more techni- 
cal areas. A too detailed answer may confuse or intimidate the person. However, always be alert for opportunities to 
make key points on which the site team agreed. 

0 Remember that every question is a valuable one. Citizens are coming to you for information. Make them feel that their 
questions are important. Answer them with respect and in terms they can understand. Be prepared to answer the 
same question several times. 

0 Be aware of the terminology you use when answering questions; if you have to, constantly remind yourself and the 
rest of the team members to answer in plain English and simple terms. Of course, use your judgement; if you are 
dealing with’someone who seems to have a fnm technical grip on the situation, speak with them on an appropriate level 
to avoid appearing condescending. 
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8 Never answer in a defensive manner, become argumentative, or enter into a debate. No matter how hostile or agitated 
a citizen may be or become, always maintain your composure. Answer questions calmly and kindly, then move on to 
the next person. 

0 Try to avoid giving an opinion; stick with the facts, do not make editorial statements. Your opinion will be construed as 
being EPA’s position. If they ask for your personal opinion, stick with the party line that EPA has established for that 
topic. 

0 Listen - every question is an opportunity for you to gain a greater understanding of your site community. You can 
uncover the community’s concerns, needs, suggestions, desires, and even things to be wary of in the future regarding 
your site. 

Tkr Follow up 

Q Soon after the session, team members should gather to analyze their effectiveness. The team can discuss what they 
felt was particularly effective, what could be improved upon, and discuss suggestions obtained from community mem- 
bers at the session. 

0 Follow up on any promises made to citizens. Send out all information that you promised, and compose a new mailing 
list including any additional community members who indicated this desire. 

A8 1 O/l 5198 



ATTACHMENT f: POSTER Sdodhbhc Avhbihy Ckeckh 
Site: 

MEETINGPREPAR-4 TION 
_ Meeting Date & Time 
_ Meeting Location 

Rmtal Rate 
Seating Capacity 

Name 
Phone Y 
- I of People Expected 
_ Someone to Record Commmu (record for each topic covend) 

Yes No- 
Staffs Contractors Name 
Translator Needed - 
Yes No- 
Namr 
Contacted/Confirmed _ 
Rate - 

_ Panel Members who Will Participate 
_ Directions Distributed 
_ Basic Info. for the Event Given to Facility 
_ Point of Contact for Facility Arrangements 

_ RPM 
_ Tox 
_ Hydro 
_ state 
_ Local officials 
_ Others 

_ Prepare Meeting Evaluation Forms 
- Prepare Visual Presentation Materials 
_ Set DIY Run Date and Location 

Date Time 
Location 

- Conduct Dry Run 
_ Establish Gmund Rules 
_ Last Minute Review and Pep Talk for the Team 

Ah?‘i?OUNCEMENT 
_ Call All Key Community Contacts 
_ Print Set of Mailing Labels 
_ Prepare and Distribute Fact Shoct 
_ Prepare F’mss Release 

Release Date: 
_ Send Materials to Information Repositories 

AUDI@ VISUAi EQUIPMENT 
_ Slide Presentation/Projector 
_ Overbead TransparmcieJlProjector 
- Videotape Prcsentatio~elcvision Set 
_ Film Presentation/Projector Decor 
- Rejection Screen 
_ Microphones (stationary door remote) 
_ Cassette Recordcr~apcs/Battcria 
_ Pmss Hookup (for radio & TV mics) 

351nm Camera/FlasNFilm - 

- 
- 

Video CamerafTapc 
Extension Cord 
3-Prong Electric Adaptor (several) 
Pointer for Projection Screen 
Extra Bulb for Rojecton 

ROOMARRANGEMEIVTS 
Room Layout 
Meas ADA standards 
Room Setup 
Tables Chain Is There a Cost? 
Who DoiZt? You- Them- - 
Time’ Available 
Set-Up Time 
Must Vacate by Time 
Security (meet prior to & day of) 
Janitorial Services 
_ Restrooms Open 

Ventilation 
1 Fint Aid Supplies 
_ Return Room 10 Original Condition 

who Does It? You- Them _ 
-Telephone Access in Case of Emergency 

BASICSUPPLIES 
_ Name Plates/Name Tags 
_ Directional Signs 
_ &valuation Form 
_ Copies of Most Ramt Fact Sheets (and other handouts) 
_ 3” x 5” Index Cards 
_ Pens/Pencils 
_ Marken 
_ Easel/Flip chart 
_ Poster Paper 
_ Pad of Blank Paper (for each site team member, and cxnas) 
_ Masking Tape 
_ a*rs.sors 
_ Business Cards 
_ Plastic Drinking Cups - 
-OneYardofStrongCordPitcher 
- Stdpler 

MEETtNG FOLLO W-UP 
_ Return Equipment 
_ Debriefing Among Meeting Participants 
_ Respond to Requests for Information 
_ Prcpam/Distributc Meeting Summary 
_ Prepare Meeting Evaluation 
_ Prepare and Distribute Recommendations for Future Sessions 
_ Add Meeting Attendees to Mailing List 
_ Send Names 8 Phone Ls to GPRA Connactor 

Public AvrilddirindPosmr Sessions 10115198 A9 
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DEscRipTioN . 

EPA’s Alternative Dispute Resolution (ADR) program provides resources CICs can use in 
special situations to facilitate decision making and to mediate conflicts. ADR refers to a 
process that uses an objective third party or neutral party to assist in resolving disputes. 
ADR is primarily a component of EPA’s enforcement program but is an option for CICs 
under certain circumstances. 

ADR can help CICs promote meaningful community involvement by fostering collaborative 
decision making processes and mediating conflicts as they arise. CICs can consult with 
Regional ADR Specialists to discuss options for using neutral facilitation, mediation, or other 
dispute resolution tools at hazardous waste sites. 

kQukd Acriviry? 
No. Although the 19% Administrative Dispute Resolution Act (5 U.S.C. 571-583) directs 
agencies to establish alternative dispute resolution programs, CICs are not required to use 
ADR. 

bkiruq ir WoRk 
WkEN TO USE 

Mediation can be useful when disagreements seem unresolvable. Mediation is a process in 
which a third party, with no decision making authority, assists disputing parties to reach a 
negotiated settlement. An expert mediator or panel of mediators assists the disputing parities 
by helping them identify and discuss issues of mutual concern, explore solutions, and develop 
mutually acceptable settlements. The disputing parties are responsible for devising their own 
solutions to the conflict with the help of a structured process established by the mediator. 

Neutral facilitation is appropriate: 
0 At contentious sites with numerous stakeholders 
0 Where there are environmental justice interests 
0 In high-conflict situations 

0 At sites with many competing interests 
0 Where there is mistrust among participants 

0 In situations in which leadership is not clear 
0 Where participants mistrust the government; and 
0 When EPA has or is perceived to have a vested interest in the results of the process 

ADR is most useful when: 

0 Time is a major factor 
0 Multiple or complex issues need to be resolved 

0 Failure to agree does not clearly benefit one party 
0 Tensions, emotions, or transaction costs are running high 
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0 Communications between the parties have broken down; and 

0 Parties want or need to maintain some ongoing relationship 

ADR is least useful when negotiations will substantively affect parties who are not present 
and cannot be represented. ADR also is not useful when there is a need to focus public 
attention or make an example of a “bad actor” or an emergency situation does not allow time 
for negotiation. 

How TO USE 
CICs can consult with a Regional Alternative Dispute Resolution (ADR) Specialist for more 
information on the use of facilitation or other ADR techniques, and for assistance in obtaining 
a neutral or third-party. 

A third-party neutral facilitator: 

0 Identifies stakeholders initially and throughout the process 

0 Maintains a level playing field for all participants 

0 Helps parties identify the issues that need to be discussed 

0 Helps clarify roles and purposes of the group 

0 Drafts procedural guidelines for group process 

0 Builds trust with parties through confidential pre-meeting and between-meeting 
interviews 

0 Breaks through impasses that develop because of technical complexity, political visibility, 
poor communication, personalities, or past history 

0 Summarizes and documents agreements to date 

0 Maintains the momentum of the proce ;s 

0 Coordinates and builds linkages among participants; and 

0 Ensures that all issues are addressed 

In addition, Superfund Regional Ombudsmen or other staff in some regions act as Project 
Officers or Work Assignment Managers for a contract providing neutral facilitation, mediation, 
and conflict resolution services to support the community involvement program. Contact your 
Regional Ombudsman for mote information. 

R&and TOOLS/RESOURCES iru TIE ToolkiT 
0 Facilitation, See Tab IL 12 

0 Contract Management, See Tab II-9 

0 Public Meetings, See Tab II-24 

0 Superfund Regional Ombudsman, See Tab III-J 

Am&Ed ITEMS WidaiN rkis Tool 
@ Attachment 1: ADR Specialists 
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Region 2 

Region 3 

Region 4 

Region 5 

Region 6 

kmchmrfur 1: ADR SpEciAbrs 

Office Name 
Region 1 EllieTonkin 

Marcia Lame1 

Bruce Marshall* 

Phone FXX 
(617) 565-l 154 565-l 141 
565-3435 565-l 141 
573-%86 573-9662 

Tom Lieber (212) 637-3158 6374417 
Janet Feldstein* 637-3115 637429 

Pat Hilsinger (215) 5662642 566-3151 
Kathy Hodgkiss* 5662603 566-3005 

Charles Mikabn (404) 562-9575 562-8890 
Ray Strickland* 562-9487 562-8842 

John Tielsch (312) 353-7447 8864752 
Doug Ballotti 353-3906 8867160 

Jim Dahl (214) 665-2151 665-2182 
Carl Bolden* 665-6713 665-6660 
Amie Ondarza 665-6790 665-6660 

Region 7 Cheryle Micinski (913) 551-7274 55 l-7925 
Phil Page 551-7580 551-7925 

Region 8 Maureen O’Reilly* (303) 3126402 312-6409 
Kevin Kellen 3126518 3126953 
Carl Castillo 312-7054 312-6953 

Region 9 Shauna Woods (415) 744-1360 744-1041 
Kim Muratore* 744-2373 744-1917 

Marie Rongone 744-1313 744-1041 

Region 10 Ted Yackulic* (206) 553-1219 553-0163 

* denotes Waste Management or Hazardous Waste Division/All others ORC 
Conflict Rrsohion/ADR 10/l 5198 All 
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. . . . 
Headquarters . . .A. 

ADR Liaison David Batson 

ADR Coordinator Lee Scharf 

Resolve Contract Debbie Dalton 

(202) 564-5 103 544m93 

564-5143 564-0091 

26Cb5495 260-5478 

* denotes Waste Management or Hazunious Waste Division/All others ORC 

A12 1 O/l 5198 Conflict ResolurionlADR 



DESCRipTiON 
Risk communication is the process of informing people about the hazards of a Superfund site. 
The purpose of risk communication is to help residents of affected communities to: understand 
risk assessment and risk management; form scientifically valid perceptions of the likely 
hazards; and participate in making decisions about how risk should be managed. 

The process of informing people about site hazards is a two-way conversation in which the 
site team informs and is informed by affected community members. This means that the site 
team must listen to community fears and identify knowledge gaps and desired cleanup strate- 
gies. This tool contains techniques for effectively communicating risk to the public. 

kouittrd krivhy? 
No. Although the specific communication techniques contained in this tool are merely sug- 
gested, the general process of risk communication can be construed as implied by the NCP. 
For removal actions, the NCP [at 40 CFR Q 300.415(n)(l)] requires that a spokesperson be 
designated by the lead agency to inform the community of actions taken, respond to inquiries, 
and provide information concerning the release. For remedial actions, the NCP [at 40 CFR 9 
300.430(c)(2)(C)] requires that the lead agency provide appropriate opportunities for the 
community to learn about the site. 

fbkiruq ir WoRk 
WkEN TO USE 
Risk communication is an ongoing dialogue, the timing of which varies with the situation and 
should be coordinated with the On-Scene Coordinator (OSC) or Remedial Program Manager 
(RPM). While ClCs do not have total responsibility for risk communication, CICs should be 
involved in risk communication during all phases of site cleanup. For instance, they could be 
involved at the site assessment stage asking residents to allow EPA to test their water; at the 
remedy selection stage helping people understand the technical aspects of the cleanup options; 
or at construction completion speaking about the future of the site and how the community can 
return it to productive use. All of these instances require skilled risk communication and a 
sincere willingness to involve the affected community with decision making about the site. 

How TO USE 
EPA policy encourages maximum community involvement in risk communication because 
people are entitled to make decisions about issues that directly affect them. Furthermore, 
experience has shown that greater community involvement leads to greater understanding of 
the real level of hazard at the site, and greater input from citizens in EPA decision making. 
The resulting cooperation among all stakeholders increases the credibility of the entire en- 
deavor. 

Analyze the audience. One of the most critical components of risk communication is 
analyzing the audience and the situation. This analysis helps you to understand: (1) what 
people want to know; (2) what needs to be delivered to ensure they understand and partici- 
pate; (3) what the best tools are with which to communicate; and (4) what can realistically be 
done within the constraints of the situations. 

Earn trust and establish credibility. Trust and credibility are difficult to obtain and pre- 
cious to keep. Once lost, they are extremely difficult to regain. For these reasons, the CIC 
must work carefully and with great sensitivity to win the community’s confidence. A credible 
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Seven Cardinal Rules of Risk Communication 

1. Accept and involve the public as a legitimate partner. The goal is to produce 
an informed public. not to defuse public concerns. 

2. Plan carefully and evaluate your efforts. Different goals, audiences, and 
media require different actions. Analyze the audience; learn what works for each 
situation. 

3. Listen to the public’s specific concerns. People often care as much about 
credibility, competence, and empathy as they do about risk levels, statistics, and 
details. 

4. Be honest, frank, and open. Trust and credibility are difficult to obtain; once lost 
they are almost impossible to regain. 

5. Coordinate and collaborate with other credible sources. Conflicts among 
organizations makes communication with the public more difficult. 

6. Meet the needs of the Media. The Media are usually more interested in 
simplicity than complexity, danger than safety. Make sure they have what they 
need to portray the situation fairly. 

7. Speak clearly and witb compassion. Never let your efforts prevent 
acknowledgment of the tragedy of an illness, injury, or death. 

person is accurate, keeps promises, and makes sure others do the same. To build such a 
reputation, the CIC must first listen. 

Second, the CIC must react honestly. Where they exist, admit to mistakes and past prob- 
lems. Let people know EPA is trying to do better with community involvement, and ac- 
knowledge how difficult it is for experts to remember that other people need more back- 
ground information. 
Third, the CIC must be patient and compassionate. The CIC needs to imagine the anxiety 
and trepidation he/she might feel under a similar unknown threat. Impatience can be 
moderated by remembering that every new audience is hearing this information for the first 
time, and that many people must hear it more than once. 
Fourth, the CIC must consider appearance and dress. CICs should project a neat and 
professional appearance, while remaining approachable and somewhat similar to the audi- 
ence. 
Fifth, the CIC must get rid of barriers like the podium and the microphone, go into the 
crowd, and shake hands. It may be helpfUl to rehearse with a video camera to keep body 
language and mannerisms positive. 
Sixth, the CIC must help colleagues communicate. The CIC should translate over-technical 
terminology for audiences. 
Some examples of how the CIC can earn trust and credibility are: (1) return telephone calls 
or e-mails within 24 hours (if an answer to the question is not ready, explain what is being 
done to investigate and when an answer will be ready); (2) at meetings, let the audience 
know that they ,me being understood (Repeat questions after they are asked to clarify the 
intent. Make a list of action items to follow up on as a result of the meeting, as well as any 
questions that still need to be answered.); (3) explain how information was obtained and 
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where the community can go for a “second opinion,” or to find out more information on their 
OWL 

Identify previous community involvement activities. A myriad of scenarios can exist as 
a result of previous community involvement and risk communication efforts at a site. Evaluat- 
ing this factor is even more pertinent if the CIC is not entering the process at the outset. If this 
is the case, it will be necessary to determine not only the level of trust and credibility, good or 
bad, that others had established with the community, but also the types of activity and involve- 
ment that have occurred. The following questions will help the CIC collect initial background 
information that will help shape the risk message(s): 

@ Who are allies? No matter where the site is in the cleanup process, the CIC should first 
review the Community Involvement Plan and then meet with the RPIWOSC and people 
from other government agencies to discuss events that occurred up until the time of the 
CIC’s involvement, the current situation, and roles and responsibilities. If a meeting is not 
feasible, the CIC should speak to everyone individually. 

@ Who are the audiences? Identify those around or near the site with whom no risk 
communication has yet occurred. Identify what they want to know, how they view the 
risks from the site, and what has been the level of local involvement. 

@ What is the current situation? After establishing what has been communicated to 
whom, assess the results and how the public’s perceptions have been affected. What 
were the communities’ responses to any communication efforts that took place? How did 
the media report on the situation? Did any organized citizen groups form? Then. using the 
information collected, classify the situation. Has there been good communication but a 
hostile audience, no communication and an apathetic audience, good communication and 
an interactive audience? 

Incorporate risk communication into your Communicution Strutegv. A large part of 
developing a successful risk communication strategy involves setting realistic goals and 
measures of success. Risk communication goals will be influenced by those activities that are 

Potential Risk Communication Limitations 

Regulurov requiremenfs-Comply, at a minimum, with CERCLA public participa- 
tion requirements for Super&d sites. Other laws such as the National Environmen- 
tal Policy Act (NEPA) may apply as well. (See pipeiine timeline foldout at end of 
Handbook for required and recommended activities.) 

Organizational requirements- These requirements can apply, for example, to the 
amount or type ofdata available to the public, especially if it relates to legal actions 
or proprietary information. Be careful not to release or promise to release infotma- 
tion that is restricted. 

Audience requirements-Sometimes certain audience characteristics may limit the 
manner chosen to communicate. For example, techniques for communicating with a 
transient population would differ from those used with a stable one. 

mandated by applicable laws and regulations, and those that are unique to the specific situa- 
tion. Be honest with people about the constraints the team faces, and they will be more willing 

1 O/l 5/98 

XaJ See 
Community 

Involvement 
Plans 

Tab II-6 

3 
See 

Communication 
Strategies, 

Tab II-2 

3 



to accept those limitations. Promise no more than can be delivered. The box below provides 
examples of such constraints. 

Keep the strategy simple; it should be a guide. Develop an overarching risk communication 
goal (i.e., “achieve consensus on the remedy”), and then work to select the pipeline-specific 
interim messages that must be delivered to achieve that goal (e.g., gaining permission to 
sample drinking water, distributing information on the health effects of the contaminants). 
Remember that the strategy should not remain static. It will evolve as the site progresses and 
should be revisited often and modified as necessary. 

The first step is to determine the risk message. A risk message should contain no more than 
three to five points. If the message cannot be articulated that succinctly, then the message 
should be broken down into an overall message with several interim messages. 

The next step is to determine how to deliver the message(s) to meet the goals. A basic 
template for developing the overall strategy is to follow the questions outlined in the Rutger’s 
University Center for Environmental Communication document, “Ten Questions Environmen- 
tal Managers Should Ask.” The ten questions are summarized below: 

1. Why are we communicating? 
9 -. Who are our target audiences? 

3. What do our audiences want to know? 
4. What do we want to get across? 

5. How will we communicate? 

6. How will we listen? 
7. How will we respond? 

8. Who will carry out the plans? When? 

9. What problems or barriers have we planned for? 

10. Have we succeeded? 

Explain the Superfund risk assessment process. The areas of risk science and manage- 
ment can help build a context for the community’s understanding of Superfund risks. The 
Superfimd risk assessment estimates the “baseline risks” to human health and the environment 
present at a site. Let the community know that the risk assessment is tailored. Because each 
site varies according to the particular contaminants present, each risk assessment is conducted 
on a site-by-site basis, and estimates the current and possible future risks or hazards if no 
action were taken at the site. 

Put risk in perspective by presenting adequate background when explaining risk numbers. 
Here are some important considerations: 

0 When explaining numbers derived from a risk assessment, explain the risk 
assessment process before presenting tbe numbers. Consider holding a risk 
assessment workshop to explain the process before the risk assessment is started. 

0 Explain and, if possible, show in ,clear and simple graphics the routes of exp+ 
sure. Frequently, the issue is not whether a dangerous substance exists in relatively high 
quantities, but whether routes of exposure put people at risk. 

1 O/l 5/98 
4 



0 Put the data in perspective. Avoid the tendency to see risks as “safe” or “dangerous.” 
Instead, explain risk numbers in ranges: I - 10 ppb as “low risk,” for example. Show the 
relationship to similar data and provide a context for reference, such as the regulatory 
action level and the levels found in other communities. People whose minds are not 
already made up are very much influenced by how the data are presented. 

0 Explain EPA’s protective approach to risk assessment and standard setting. 
People are often not aware of the extent to which buffers are built into the risk assessments 
to ensure that they err on the side of caution. The Reasonable Maximum Exposure (RME) 
as the highest exposure that is reasonably expected to occur at a site needs to be explained 
to demonstrate the “conservative”nature of the assessment. This technique also helps 
ensurethatthemost sensitive,vulnerableindividualsin society--children,pregnantand 
nursing women, immunecompromisedindividuals,and the elderly-areprotected. 

An important aspect of communicating risk is acknowledging and explaining the inherent 
uncertainties associated with assessing actual site risks. Failure to do this may result in a loss 
ofcredibility with stakeholders. 

Five steps are involved in defining or identifying audiences for hazardous waste risk messages: 
1. Identify the most contentious or vocal concerns and profile the audiences involved 

with them. 
2. Identify and profile other interested audiences. 

3. Discover the informational needs of these audiences. 
4. Find key risk communication partners. 
5. Customize messages to audiences. 

For most of the concerned public, the personal nature of risk issues and the inherent uncer- 
tainty associated with estimating risk can provoke considerable anxiety. Well-managed 
communication and presentation efforts will help ensure that risk messages are successfully 
formulated, communicated, and received, and that they result in meaningful actions. 

You can best deliver the risk message by selecting appropriate communication tools, address- 
ing communication barriers, and managing difficult situations. See Chapter 10 for a thorough 
discussion of selecting appropriate communication tools, addressing communication barriers 
and managing difficult situations. 
This section of the Tool presents a discussion of three roles you will play to ensure quality risk 
communicationand community involvement. 

Sii TENI Cooadinrror 

As Site Team Coordinator for risk communications you should work closely with all site and 
off-site staff to determine and present a unified Agency message about the risks to the 
community. Coordinating your risk communication efforts with the RPM and OSC will ensure 
you have the latest information about site activities and any related risk information. It also will 
enable you to choose those appropriate times when you can arrange for the RPM or OSC to 
communicate directly with citizens and when you can facilitate personal contact between a 
community member and someone on the site team. 

5 
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Risk TMNS&TOR 

In your risk communication efforts, you also will serve in the role of Risk Translator. This role 
takes you offthe site and into the neighborhoods and living rooms ofyour communities. Two 
qualities make you the ideal translator: you know about the risks presented by a site; and you 
are adept at “speaking the language” of risk. By explaining, sharing, conveying, and providing 
risk data, literature, sites activities, and other risk information, you will find yourself“translat- 
ing” the technical information into understandable concepts for the public. As a translator, you 
also will need to take care to maintain the original meaning of the risks, so as not to simplify or 
downplay them. And you will assist the community in comparing risks and understanding 
uncertainty. If successful, your efforts will make you an ideal intermediary between the site 
staff and the community. Because you understand both the “hazard” learned as Site Team 
Coordinator and the “outrage” from your experiences as Community Involvement Liaison 
(described below), you will be able to help the community appropriately calibrate their level of 
outrage, which is the ultimate goal of risk communication. 

CoMmuuiry l~volv~~~m Lhisoon 

Your role as Community Involvement Liaison will involve you most directly in the community. 
You will balance your role as Site Team Coordinator (bringing information to the public) by 
obtaining feedback from the community and providing it to the site team. This role requires 
that you revisit al1 of the tools and resources at your disposal to serve the risk communication 
needs ofeach community. As liaison, you will meet with citizens individually whenever 
possible. You also will want to work with the Conununir) Advisory Groups at your sites to 
ensure the inclusion and involvement of your most active community players and to help them 
find the resources they need to help you communicate risk in the community; these resources 
might include risk literature, site updates, and advice on applying for Technical Assistunce 
Grants to hire risk specialists and consultants. 

lips 
0 Plan all risk communication caw+ny by intepting the risk assessment and management 

activities with other community involvement activities. 

0 Coordinate your efforts with those of other site members, including the RPM and OSC. 

0 Make use of outside experts when appropriate, but continue to serve as the lead contact 
point for the communication of technical risk information. 

0 Remember that no other CIC arena is more important than seeing that citizens’ fears, 
questions, and concerns are managed on their terms, not yours. 

0 Track your progress and evaluate your risk communication strengths and areas for 
improvement. 

RELArrd TOOLS/RESOURCES iN TIM Toolkir 
0 Communications Strategies, See Tab II-2 

@ Community Groups, See Tab II-3 
0 Community Interviews, See Tab II-4 
0 Community Involvement Plans, See Tab II-6 
0 Community Profiling, See Tab II-7 
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0 Community Visioning Process, See Tab II-8 

@ Electronic Mail, See Tab III-B 

0 Cross-Cultural Communications, See Tab II-I 0 

0 Exhibits, See Tab II- 10 

@ FacilitatiorKonflictResolution, See Tab II- 12 

0 Fact Sheets, See Tab II-13 

0 Focus Groups, See Tab II-14 

0 Frequently Asked Questions/Referrals, See Tab III-D 

@ Hot Sites Template, See Tab III-E 
0 information Repository, See Tab II-1 6 

0 Internet, See Tab III-B 
0 LandView, See Tab III-B 

0 Maps and Aerial Photographs, See Tab II- 18 
@ Media, See Tab II-19 
@ On-Site Activities, See Tab II-20 

@ Presentations, See Tab II-21 
0 Public Availability/Poster Sessions, See Tab II-22 
0 Public Meetings, See Tab II-24 

@ Public Notices, See Tab II-25 

Resource Books, See Tab II-27 
0 Responsiveness Summaries, See Tab II-28 
0 Special Events. See Tab II-30 

@ Spokesperson, See Tab II-3 1 
@ Technical Assistance for Communities, See Tab II-32 

0 Telephone, See Tab II-33 

0 Translation Services, See Tab II-34 

0 Videos (How to Produce and Use), See Tab II-35 and III-L 

0 Workshops, See Tab II-36 
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AmachEd hms WiTkiN rkis Tool 
0 Attachment 1: Internet Resources for CICs 

@ Attachment 2: Internet Resources Available to the Public 
0 Attachment 3: Useful Terms and Definitions for Explaining Risk 

OursidE SOURCES of hufoRmArioN 
@ Risk Assessment Evaluating the Ef/ects of Toxic Substances. Hazardous Substance 

Research Centers. Environmental Science and Technology Briefs for Citizens. Issue 0 I - 
97. 
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AHAC~MENT 1: INTERNET RESOURCES FORCES 

EPA’s Seven Cardinal Rules ofRisk Communication 
http://rtk.netiE 12397l748 

RiskCommunication 
httpAwww.riskworld.com/mports/l996/risk_rpt/html/nr6aaO38.htm 

RiskCommunicationBibliography 
http~/excell~com.utkedu/-mmm iller/bib.html 

WorkshopProceedingson RiskCommunication 
http~~~.h~.gov/environmentlCasest.hhn 

Case Study in Health RiskCommunication 
http~~.~lc.e~~~~~.h~ 

ATSDR-EvaluationPrimeronHealthRiskCommunicationPrograms,Partl 
httpAtsdr1 .atsdr.uic.gov:808O/HEC/evalp1 .html 

An EvaluationPrimeron HealthRiskCommunicationProgramsand Outcomes 
httpz//atsdrl .a&ir.cdc.gov:8080/HEC/evalprm.htm1 

A Primer on Health RiskCommunicationPrinciplesand Practices 
httpAtsdr1 .atsdr.cdc.gov:8080/HEC/primer.htm1 

EPA’sComparativeRiskProject 
http~/~.e~gov/opperspd/pdffiles/pag5f 

Risk Comuunicrrion 1 o/l 5/98 A9 
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PublicInformationonRiskCommunication-BecomingInvoived 

httpzktk.netlE 123!%T748 

Risk Communication: Notes from a class by Dr. Peter Sandman 
htqx&ww.owt.cordse&nom/users/snowtaa/riskhtml 

A10 1 O/l 5198 Risk Comnukmion 



ATTACHMENT 2: INTERNET RESOURCES haihbk~o TIE Public 

EPASuperfundInformation 
http&ww.epagov/superfbnd 

Risk Assessment for Toxic Air Pollutants: A Citizen’s Guide http://www.epa.gov/oar/oaqps/air-riscl 
3-90-024.html 

Integrated Risk Information System 
http&wv.epa,govlii 

Community Risk Assessment Tools 
http~Avww.epa.gov/nceawwwl/~mmunit.htm 

Risk Assessment as a Major Tool for EPA Policy Decisions 
http://www.riskworld.~~~~s~n~s~ndqu95/~5~2 17.htm 

Guidelines for Exposure Assessment 
http&ww.epagov/ncea/exposumhtm 
httpzf/www.epa.gov/nceawww l/exposure.htm 

A Citizen’sGuideto EPA’s SuperfundProgram 
ht$w%vww.epa.gov/reg3hwmdkuper/sfguide.htm 
http~~.epa.gov/superfitnd/oerrrtodaf 
http~~.epa.gov/superfUnd/oerr/today/r 

Introduction to theRCRA, Superfund & EPCRAHotline Program Areas 
http~~.e~gov/~ff~odepagov/epaoswer/hotline/hotin 
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AHAC~MENT f: USEFUL TERMS md Ddiruiriow FOR ExphiNiNq Risk 

The glossary is intended to assist readers in understanding terms used by the U.S. Environmental Protection Agency. The 
definitions are not all-encompassing and should not be construed as official EPA definitions. 

Acute exposure: Exposure to one dose or multiple doses within a short time - 24 hours to a few days. 

Acute Toxicity: A term used to describe immediate toxicity. Its former use was associated with toxic effects that were 
severe (e.g., mortality) in contrast to the term “subacute toxicity” which was associated with toxic effects that were less 
severe. 

Adverse Health Effect: Any change resulting in anatomical, functional, or psychological impairment that may affect the 
performance of the whole organism. 

Aquifer: An underground geological formation, or group of formations, containing usable amounts of groundwater that can 
supply welis and springs. 

Asbestosis: Scarring of the lung from inhaling airborne asbestos fibers. This disease is often fatal. 

Bioaccumulate: To build up a large amount of a substance in the body by ingesting small amounts over an extended 
period of time. 

Carcinogen: Any substance that can cause or promote cancer. 

Carcinogenesis: The origin or production of cancer (very likely a series of steps). The carcinogenic event so modifies the 
genome and/or other molecular control mechanisms in the target cell that they can give rise to a population of altered cells, 

Chronic Exposure: Multiple exposures occurring over an extended period of time , or a significant fraction of the 
animal’sor individual’slifetime. 

Chronic Toxicity: A term used to describe delayed toxicity. However, the term “chronic toxicity” also refers to effects 
that persist over a long time, whether or not they occur immediately or are delayed. 

Congenital: A condition existing from birth. Congenital conditions are acquired during development in the womb. They 
are not inherited from the parents. 

Cohort Study: An epidemiologic (human) study that observes subjects in different exposed groups and compares the 
incidence of symptoms. Although ordinarily prospective in nature, such a study is sometimes carried out retrospectively, 
using historical data. 

Cumulative Risk Assessment: A process that involves the consideration of the aggregate ecologic or health risk to a 
target organism caused by the accumulation of risk from multiple stressors ( any physical, chemical, or biological entity that 
can induce an adverse response) and multiple pathways of exposure. 

Developmental Toxicity: Adverse effects on the developing organism (including death, structural abnormality, altered 
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growth, or functional d e fi ciency) resulting from exposure prior to conception (in either parent), during prenatal develop 
ment, or postnatally up to the time of sexual maturation. 

Dose: Administered dose is the mass of a substance given to an organism and in contact with an exchange boundary (e.g., 
gastrointestinal tract) per unit body weight, per unit time (e.g., mgkgday). Absorbed dose is the amount of a substance 
penetrating the exchange boundaries of an organism after contact. 

Dose Response: How a biological organism’s response to a toxic substance quantitatively shifts as its overall exposure to 
the substance changes (e.g., a small dose of carbon monoxide may cause drowsiness; a large dose can be fatal). 

DNA (deoxyribonucleic acid): The carrier of genetic information in cells. 

Ecology: The relationship of living things to one another and their environment, or the study of such relationships. 

Endocrine Disruptors: Exogenous (outside the body) chemical agents that interfere with the production, release, trans- 
port, metabolism, binding, or elimination of the natural hormones in the body, which are responsible for the maintenance of 
homeostasis and regulation of developmental processes. 

Enter&: Relating to the intestines, alimentary. 

Exposure: Contact of an organism with a chemical or physical agent. Exposure is quantified as the amount of the agent 
available at the exchange boundaries of the organism (e.g., gut, skin, lungs) and available absorption. 

Exposure Assessment: The determination or estimation (qualitative or quantitative) of the magnitude, frequency, dura- 
tion, and route of exposure. 

Ground Water: Water that moves slowly underground in an aquifer. 

Haxardous Waste: Waste defined by the Resource Conservation and Recovery Act (RCA) as those that may cause, or 
significantly contribute to illness or death, or that may substantially threaten human health or the environment when not 
properly controlled. 

Health Advisory: An estimate of acceptable drinking water exposure to a chemical substance based on health effects 
information. A Health Advisory is not a legally enforceable standard, but serves as technical guidance to assist federal, 
state, and local officials. 

Incidence: The number of cases of a disease or occurrence of an effect within a &cified period of time. 

Integrated Pest Management (IPM): A mixture of chemical and other non-pesticide methods to control pests. 

Malignant: Tending to become progressively worse and to result in death if not treated; having the properties of anaplasia, 
invasiveness, and metastasis. 

Maximum Contaminant Level (MCL): Maximum permissible level of a contaminant delivered to any user of a public 
drinking water system. An MCL is an enforceable federal regulation. 
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Metastasis: The transfer of disease from one organ or part to another one not directly connected with it. 

Mitigation: Measures taken to reduce adverse impacts on the environment. 

Morbidity: Sickness. 

Mortality: Death. 

Particulate Matter: Airborne materials that can, depending on their size and composition, lodge in various areas of the 
respiratory tract. 

Pathogens: Microorganisms that can cause disease in other organisms or in humans, animals, and plants (e.g., bacteria, 
viruses, or parasites) found in sewage, in runoff from farms or rural areas populated with domestic and wild animals. and in 
water used for swimming. Fish and shellfish contaminated by pathogens, or the contaminated water itself, can cause 
serious illness. 

Restoration: Measures taken to return a site to pre-violation conditions. 

Risk: A measure of the probability that damage to life, health, property, and/or the environment will occur as a result of a 
given hazard. 

Risk Assessment: The determination of the kind and degree of hazard posed by a specific pollutant, and the present or 
potential health risk that exists due to that agent. Major steps may include: 

l Hazard Identification: Determines wbether exposure to a substance can casse cancer, birth defects, or 
other adverse health effects. 

l Dose Response Assessment: Determines the possible severity of adverse health effects at different levels 
of exposure. 

l Exposure Assessment: Estimates the amount of cootact individuals within a population-including potea- 
tinily sensitive groups, such as childre~ould have with the substance. 

l Risk Characterization: Combines the information in the first three steps to determine the level of potential 
risk to humans and the environment. 

Risk Management: The process of evaluating and selecting alternative regulatory and non-regulatory responses to risk. 
The selection process necessarily requites the consideration of legal, economic, and behavioral factors. 

Smelter: A facility that melts or fuses ore, often with an accompanying chemical change, to separate its metal content. 
Emissions cause pollution.“Smelting” is the process involved. 

Solvent: A liquid capable of dissolving a material and holding it in solution. For example, paint remover is a paint solvent. 

Superfund: Federal authority, established by the Comprehensive Environmental Response, Compensation, and Liability 
Act of 1980 (CERCLA) as amended by the Superfund Amendments and Reauthorization Act (SARA) of 1986, to respond 
directly to releases or threatened releases of hazardous substances that may endanger health or the environment. 

A14 1 o/l 5198 Risk Communic&on 



Surface Water: Water at the surface of the earth, including lakes, rivers, ponds, and streams. It is the source of much 
ground water through the larger hydrologic cycle as water moves from the surface to aquifers below ground. 

Toxic: Poisonous 

Toxicology: The study of the adverse effects of chemicals in living organisms. 

Volatile: Any substance that evaporates readily. 
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DEscRipTioN 
This tool is a process that enables citizens to realize their vision for the future of the site as it 
relates to all aspects of community life. This process encourages the full participation of all 
community members in goal development,action planning, and implementation. By considering 
a community’s vision of future land uses for Superfund sites, EPA can tailor cleanup options to 
fit community goals. 

REOuimd AcTivhy? 
No. 

MAkiNG ir WoRk 
WkEN TO USE 
The visioning process should be implemented before decisions are made. A visioning process 
can last one day, several days, or months depending on the complexity of issues facing the 
community. Visioning is best used when addressing large areas of land, such as federal 
facilities, watersheds, and mining sites. It is vital to help communities think of long-term 
strategies for future land use. EPA should begin the process in the earliest stages, most likely 
as a set of questions during the Community Interviews. 

How TO USE 
Community involvement is the key to a successful visioning project. Through early involve- 
ment of those who must implement the vision, a CIC can motivate citizens to work actively 
towards the future they desire, while demonstrating EPA’s willingness to work with the 
community. The overall goal ofthe visioning process is to empower communities and provide 
a method of comprehensive goal-setting. To reach this goal, the Office of Sustainable Ecosys- 
tems and Communities (OSEC) has developed a series of publicatiov .’ assist communities in 
the community visioning process. The four steps of the visioning process, as defined by 
OSEC, are: 

0 Step 1: Community Brainstorming and Suggestions 
0 Step 2: Establishing Goals, Developing a Vision 
0 Step 3: Bringing Commitment to the Vision, and 
0 Step4: Implementingthe Vision 

Tips 
0 Select an independent facilitator to help the community implement the visioning process. 

Consult with your Regional Ombudsman to identify options for obtaining an independent 
facilitator. 

0 Before kickoff, invite media representatives, key community leaders, and the public to a 
30-to 45-minute presentation on the cleanup. 

0 For project kickoff, conduct a public meeting to introduce the visioning initiative. 
0 During the project, conduct surveys and focus groups to gather feedback from community 

members to refine the process. 
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0 Consider volunteering the site to be part of the Commuwiq Involvement Impact 
Analysis project to obtain unbiased data and feedback from the community. 

0 Provide for neighborhood or town meetings at which planners can inform the public 
about the project and receive feedback. 

0 Use accurate and succinct press releases to maintain contact with the Media. Press 
releases should be delivered to pre-developed contacts at each news organization, and 
followed up with a phone call to answer questions and lobby for coverage. 

0 Use flyers to advertise upcoming events. 

EXAMPLE 
In Chattanooga. Tennessee, citizens addressed environmental problems through a visioning 
process by setting goals to achieve a shared vision, designing action plans, and implementing 
projects throughout the community. The results are documented in the Chattanooga 
Tennessee case study, from the EPA’s Office of Sustainable Ecosystems and Communities 
(OSEC) Community Visioning Paper #2: 

“The visioning process, as illustrated by Chattanooga, creates enthusiasm and 
widespread support, as a community recognizes its shared values and hopes 
for the future. This enthusiasm and broad-based participation helped draw 
private and public financial resources to Chattanooga. The high level of 
commitment generated through an inclusive. open process enabled the 
community to finance and implement projects without the opposition often 
seen in community change projects.” 

klbmd TOOWRESOURCES iN T(IE Took 

0 Community Interviews, See Tab II-4 
0 FaciIitation/ConflictResolution,See’~abII-12 

Oursidr SOURCES Of lNfORMATiON 

0 Pathways: Building a Local Initiative’ for Compatible Economic Development. A 
community workbook that details the tasks needed to complete a broadly-based, col- 
laborative local plan for compatible economic development. Can be ordered from the 
Center for Compatible Economic Development, 7 East Market Street, Suite 2 10, 
Leesburg, VA 20 176 (703) 779- 1728 

0 Community-Based Environmental Protection: A Resource Book for Protecting 
Ecosystems and Communities. U.S. EPA, Office of Policy, Planning and Evaluation. 
EPA 230-B-96-003 (available on OSEC home page in PDF format) 

0 For more information on the community visioning process, the following papers are 
available from OSEC in Washington: 
9 The Visioning Process as a Tool for CBEP: An Annotated Bibliography of Vision 

ing Resources, OSEC Community Visioning Paper #3 
l The Visioning Process as a Tool for CBEP: Visioning Resources on the World 

Wide Web, OSEC Community Visioning Paper #4 
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0 fnfernet resources for community visioning process information and community-based 
environmentalprotection: 
l EPA’s Community-Based Environmental Protection Web site: hffp://www.epa.gov/ 

region04/cbep/misc/related2.htm 
l The Community Visioning and Strategic Planning Handbook Web site: h&:/I 

www.cpn.org/sections/tooIs/manuals/manuals.htmI 
l EPA’s Sustainable Ecosystems and Communities Web site: http://www.epa.gov/ 

ecosystems/osecbak * 
See Internet. 

Tab III-B 
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DmcRipTioN 
The public meeting is a public forum that is fairly structured and formal in nature, and open to 
the general public, including PRPs, unaffected citizens, and activists. It usually features a 
presentation by the CIC, the RPM, and other members of the site team, as well as an opportu- 
nity for interaction with them. 

EPA relies heavily upon public meetings as a communication tool. The purpose of the public 
meeting is to present information to the audience, and to receive information back from them. 

Generally speaking, it is an ideal setting to: 

0 Deliver the same information at the same time to a large group; 

0 Enable community members to voice their concerns; 

0 Foster interaction between the site team and the community. 

Unfortunately, it also provides the ideal setting for: 

0 Information to be misunderstood or misheard; 
Q Exploitation of the forum for grandstanding and ulterior agendas; 
0 Development of adversarial relationships. 

Rrwhd Acriviry? 
Yes, as follows: 

0 Proposed Plan-SARA 113 and 117(a)(2); and the NCP at 40 CFR 0 300.430(f)(3)(i)(D) 
require “[tlhe lead agency, after preparation of the proposed plan and review by the 
support agency, shall...[p]rovide the opportunity for a public meeting to be held during the 
public comment period at or near the site at issue...” They also require the agency to take 
a “‘transcript of the public meeting” and “make such transcript available to.the public.” 

0 Post ROD Significant Changes-the NCP at 40 CFR 0 300.435(c)(2)(ii)(D) requires that 
the lead agency “shall [plrovide the opportunity for a public meeting to be held during the 
public comment period” that ensues when the ROD is proposed to be amended. 

0 Completion of the Remedial Design-the NCP at 40 CFR 0 300.435(c)(3) requires the 
lead agency to “[plrovide, as appropriate, a public briefing prior to the initiation of the 
remedial action.‘* 

MAkiNq il WORk 

WkEN TO USE 
The required meetings are noted above and discussed in more detail in Chapter 3 of the 
Community Involvement Handbook. Other than the required meetings, you can use the public 
meeting to announce the beginning or end of an activity or phase, accomplishment of major 
milestones, and results of a study (after notifying affected individuals). Consider holding 
public meetings before the remedial investigation field work begins (as is the policy of some 
Regions), or at the 75 percent stage of the remedial design. 

Such meetings allow the citizens to get their questions answered. However, remember that 
they also provide more opportunities to have others set the agenda once the meeting has 
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started. Think about how availabilities, and special events might work to your advantage. 

Regarding the actual scheduling of meetings, hold them at times that are convenient for the 
public, Typically, they should be on a weeknight (Monday - Thursday), generally not beginning 
before 7:00 pm or after 7:30 pm, and lasting not longer than two hours. Saturday afternoons 
may be a viable alternative. 
The public meeting may not be the best tool for all occasions. The negatives associated with 
the dynamics of the public meeting can be considerable. They are not the recommended 
forum, other than in the required situations noted above, unless other options are less effective. 

0 Do not use public meetings: 

@ For general information purposes without a major announcement. 
@ Just because you feel it is time to have a presence in the community. 
0 As the first or primary means of communication with a community. 
0 To announce for the first time bad or controversial news. 

0 At specific times of the year: 

0 Avoid holidays and other vacations. 
0 Do not attempt to compete with local special events. 
0 Avoid the week of April 15. 

The public meeting should be held in a location that is convenient and easily accessible to your 
target audience, including any disabled residents. The facility must meet the requirements of 
the Americans with Disabilities Act (ADA). For requirements, visit the Center for lndepen- 
dence (CFI) ~nfertret site: hnp://www.gi.net/-cfi/index.hn. The site includes weekly 
updates and information about making your public space accessible: For a free copy of the 
ADA Guide for Small Businesses, published by the U.S. Department of Justice, call CFI at 
(970) 24 l-03 15. The location needs to be able to accommodate the anticipated crowd; handle 
any lighting, ventilation and electrical burdens you may place on it; and have adequate, conve- 
nient, well-lighted parking. In most cases, your Community Involvement Plon should have 
identified at least one primary location. 

How TO USE 

There is no substitute for good planning; any lack of it will be readily apparent. Several 
attachments at the end ofthis tab, including an overall planning checklist, can help you. 

Your job in the planning process is to help the RPM and other site team members. You must 
help them plan the messages, presentations, and visual aides. Help them anticipate questions, 
and plan the answers. It is up to you to help them to think. like a citizen, not like an expert in 
hazardous waste. More than one site team has been caught off guard at a meeting by some- 
thing that they thought was so routine as to not be an issue. 
It may be the RPM’s idea to have a public meeting. Your challenge is to help them decide 
whether the intended purpose calls for a public meeting or an Avoilubifify or a workshop. 

If the decision is to go ahead with a public meeting, and it is not the first such meeting for this 
site, consider having a pre-meeting for new people, rather than making everyone sit through 
the site history every meeting. Spend half an hour to an hour, before the real meeting starts, to 
give new people all of the background information. Then, when the real meeting starts, you 
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can spend just a few minutes to set the stage for everyone and launch into the stated purpose 
of the meeting. For an established site, you will lose the audience fast if you spend time 
rehashing everything that has ever been said or done about the site. 

Be there early, preferably with the site team, and greet the people as they arrive. Resist the 
temptation to retreat to a cluster of EPA people. Mingle with the residents, make them feel 
comfortable, and small talk with them while you are waiting to start the meeting. 

Start the meeting on time. 

lips 
0 Remember: two-way communication. Resist the temptation to think of the public 

meeting merely as an expedient way to get information out to as many people as possible. 
Expect questions, statements, posturing, grandstanding, antagonism, support, anger, 
frustration - the whole spectrum of emotion. 

@ Prepare a meeting kit. Something like a catalog case pre-packed with items that 
invariably are needed at every meeting and, quite often, forgotten in the haste to leave on 
time. Use the check list at the end of this tab to build your own. 

0 Insist on a dry run with every participant practicing their role. 
0 Approach a dry run, and the lessons learned session, candidly. No one will benefit 

from a meeting ofthe mutual admiration society. 

RAmd TOOLS/RESOURCES iN TIIE Toolkir 
0 Public Availabilities/Poster Sessions, See Tab II-22 
0 Informal Activities, See Tab II-1 5 
0 Community Involvement Plans, See Tab II-6 
0 Community Interviews, See Tab II-4 

ATrAckEd ITEMS WiTkiN rkk Tool 
0 Attachment 1: Public Meeting Check List 

0 Attachment 2: Preparation 
0 Attachment 3: Execution - the Room 

0 Attachment 4: Execution - the Meeting 
0 Attachment 5: The Follow Up 

0 Attachment 6: Community Involvement Coordinator Meeting Kit 
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ATTACHMENT 1: Public kmifuq ChEck Lisr 

MEETING PREPARATION 
_ Meeting date & time: 
_ Meeting location: 

Name: 
Phone #: 
Rental Rate: 

Site: _ Microphones (stationary &or remote) 
Cassette recorder/tap&batteries q 35fluncamera/flash/film 

_ Video came&ape 
_ Extension cord 
_ 3-prong electric adaptor (several) 
_ Pointer for projection screen 
_ Extra bulb for projectors 

Seating Capacity: 
_ Directions distributed: 
_ Point of contact for facility an-angements 
_ # of people expected: 
_ Court reporter needed 

Yes No- 
Ni%tF 

- Power strip 
ROOM ARRANGEMENTS 
_ Room layout 
_ ADA standards met? 
_ Room setup 

Contacted/confirmed: - 
Rate: 

_ Translator needed 
Yes --No- 
Name: 

Who does it? You _ Them- 
_ Time available: 
_ Set up time: 
_ Must vacate by time: 
_ Security (meet prior to & day of) 
_ Janitorial services 

Contacted/confumed: - 
Rate: 

_ Panel members notified 
-RPM: 
-Tax: 
_ Hydra: 
_ state 

_ Restrooms open 
_ Ventilation 
_ Fint aid supplies 
_ Return room tooriginal condition 
_ Who does it? You- Them _ 

~Lectcrns 

_ Local Officials: 
_ Others: 

Table w/mic for handicap@ 
1 Telephone access in case of emergency 
_ Press table 

- prcP= at3mh 
_ Prepare meeting evaluation forms 
_ Prepare oral presentations 
_ Identify Moderator/Facilitator: 
_ Prepare Visual Presentation materials 
_ Set dry run date and location 

Date: Time: 
Location: 

BASIC SUPPLIES 

_ Conduct dry run 
: Establish ground rules 
_ Last minute review and pep talk for the team 

_ Name plates/name tags 
_ Ducctional signs 
_ Copies of agenda/evaluation form 
_ Copies of most recent fact sheets 
~3”x5”in&xcards 
_ Pens/pencils 
_ Make= 
_ EaxL/r+ aart 
_ Poster paper 

ANNOUNCEMENT 
_ Call all key community contacts 
_ Print set ofmailing labels 
_ Prepare and distribute fact sheet 
~Preparepressnlease 

Rhasc date: 

_ Pad of blank paper 
-CMk/cmUr 
_ Sign-in sheets 
_ Masking Tape 
_ Scissors 
_ Business cards 
_ Duct tape 

_ Sends materials to information repositories 
_ Prepare public notice 

Run date: (2-3 weeks prior): 
Deadlit%: 
cost: 
Purchase request prepared: 
Copy sent to newspaper, Date: 

AUDIO-VISUAL EOUIPMENT 
_ Slide presentation/projector 
_ Overhead transparencies/projector 
_ Video tape presentation/television Set 
_ Film presentation/projector 
_ Projection screen 

_ Plastic drinking cups and pitcher 
I yard of strong cord 

_ Return equipment 
_ Debriefmg among meeting participants 
_ Respond to requests for information 
_ Distribute transcripts/meeting minutes 
_ Send thank you leti 
_ Prepare meeting evaluation 
_ Disbibute recommendations 
_ Add meeting attendees to mailing list 
_ Send names & phone #s to GPRA contractor 
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AITAC~MENT 2: PREPARATION 
@ Use the Check List in attachment 1 to ensure that you have thought of and done everything possible to 

assure that the meeting goes smoothly. 

@ Establish the purpose. Know why you are having this meeting. Clearly articulate your purpose and evaluate 
whether a public meeting is the best forum to achieve that purpose. 

0 Plan your messages. This will require coordination with the RPM and the Site Team. Remember, the average 
audience does not absorb or comprehend more than three primary messages in one session. Make sure the messages 
are consistent with your stated purpose. 

0 Decide on a date. 

0 Plan the presentations. Each formal presentation should be no more r/ran 1 S minutes, and ideally, the total of all the 
presentations should be 30 minutes or less. 
0 The best presentation is brief, focused, and easy to follow and understand. 
0 The objective is to present only enough information necessary for the audience to understand the essence of the 

message, leaving the details for follow up questions. 
0 Avoid too much detail. That only serves to confuse, not help or impress. 

0 Prepare an agenda. 

0 Identify roles for each key player. 
0 The CIC is usually the moderator - opens the meeting, states the purpose of the meeting, establishes the ground 

rules, provides a very brief update to let people know how you got to this point, keeps things moving, and facilitates 
the Q&A session. 

@ The RPM typically makes the technical presentation. However, this is not “law;” if the RPM is uncomfortable as a 
public speaker, or just does not come across well, it is appropriate for you to make the primary presentation and use 
the RPM as the technical expert resource. 

0 Let the community participate in planning the meeting. 
0 Reserve a meeting room. Above all else, be sure that it meets ADA requirements. Beyond that, be sure that it is 

convenient for your target audience; large enough for the anticipated crowd; is reasonably comfortable; and has 
adequate lighting, ventilation, sound, and rest room facilities. .\lso, provi ‘. adequate parking (preferably free) and 
ensure the surrounding outside area is well lit. 

0 Give at least two weeks’ advance notice, preferably three. A relatively large display ad in the local paper and a 
notice the fact sheet may be inadequate to stimulate attendance. Do something more to grab the public’s attention, like 
door hangers or a mailing to the entire affected community (as opposed to just the mailing list) cordially inviting them to 
attend. Also, consider using community bulletin board shows on many local radio and TV stations. 

0 Conduct at least ooe dry rue so that all participants, including yourself, can practice their presentations in front of a 
mock audience and become comfortable with the format and material. Listen for things that do not make sense or are 
difficult to understand. Pay close attention to heavy reliance on technical jargon or acronyms, or issues that are 
unrelated or inappropriate. Look for things in visual aids that make them hard to read or understand. Ask questions that 
you would logically expect from the audience. Raise issues that are or could be important to the audience, but which 
are improperly or inadequately addressed in the presentations. Conduct a brutally honest, but professional critique of 
the presentations after the dry run; stand firm on important points. 

0 Arraoge to document the meeting. For the Proposed Plan Public Meeting, and other formal meetings or hearings, 
you will need to hire a court recorder to take a verbatim transcript and provide a notarized copy for the records. For 
less formal meetings you can use flip charts, or tape recorders, or have someone simply take notes in the back of the 
room (this is a perfect role for your contractor). 

0 Notify the media, either via a news release or media advisory. Do not assume that they paid attention to the 
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public notice. Use them to get your message out and get people to attend. Consider a media availability event at the 
site early in the afternoon before the meeting. This will provide the media with visuals and an opportunity to talk to you 
and the RPM. The media will probably air the availability event on the early evening news, which will likely increase 
attendance at the evening meeting. It also can help minimize the tendency for the media to control the meeting, since 
they will already have their questions answered, and it will give you insight into issues that you or the RPM might not 
have considered in preparing for the meeting. 
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A~AC~MENT 3: ExmurioN - TEE ROOM 
0 Arrive well before the meeting. If it is an evening meeting, get there mid afternoon; if it is an afternoon session, get 

there in the morning. Go prepared to work; you may want to move tables, chairs, etc. 

@ Position the team with an exit behind you. This is always good advice. However, if you are expecting a conten- 
tious, rowdy, or even violent crowd, it is imperative, even if you have to rearrange the room in an odd manner. If you 
cannot, have your boss, note taker, or someone reliable at the rear of the room, either with a cell phone or where they 
can reach a phone. 

0 Arrange the room with thought. Arrange the room with an emphasis on sending positive messages like openness 
and cooperation, rather than negative ones like closed mindedness. 

0 Work from floor level. Even if there is a stage or platform present, do NOT use it. It puts you “above” the audi- 
ence and the message is immediately negative. 

0 Presenters only up front. There is strength in numbers, and the natural tendency is to have every team member “at 
the table,” such as the RPM’s boss and your boss - Resisr it. There is nothing more disconcerting to the public than 
to be overwhelmed by a sea of government people. The RPM’s supervisor, your supervisor, the hydra-geologist, the 
toxicologist, the State representatives, the contractors, the PRPs are resources and should be in the first row where 
they can be easily called upon to help clarify points or add further explanation. 

@ If the team will be seated at a table. Place it in front of the audience, but somewhat off to the side and angled 
toward them. Avoid the natural tendency to put it across the room between the Team and the audience; this appears to 
be a barrier and immediately sends a subconscious “us against them” message to the audience. 
from the center, not from behind the table. 

Then plan to talk 

@ If the team will not be seated at a table. Seat the presenters in front of the audience, and arrange the audience in 
a semicircle in front of you. Put your resource people to the side. This may be threatening, or at least uncomfortable, 
but it works well to break down barriers. 

0 Have a lectern in the center. This gives the speaker something to hold onto, as well as a place to put papers. 
0 If you are using overhead transparencies. Double check that the projector is focused and that ail seats have a 

clear view. 
@ Provide directions to the room. Make sure you post conspicuous signs with arrows directing people from the 

parking areas to the room. 
@ Have a sign-in table near the door. 

0 Have a small table with one chair. for tlte court recorder/note taker. Be sure to place it near an electrical outlet. 
0 Last-minute location issues. Make sure there are enough seats for the expected size of the group, and make sure 

they are spaced comfortably. Check the sound and ventilation systems to ensure that they work and that you know 
how to control them. Reconnoiter the rest of the facility to locate light switches, water fountains, rest rooms and 
emergency exits. 
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A~AC~MENT 4: Exm.mioN - rk~ &dNq 
0 Greet your audience!. As they arrive, mingle with the guests, make them feel welcome, and put them at ease. Have 

a greeter at the door (your contractor can do this) to explain the sign-in sheets and ask people to sign in. Do not stand 
in an isolated cluster of EPA people; this only fosters an “us vs. them” attitude. Make note of any local or state elected 
offtcials arriving so that you can introduce them during your other introductions. 

0 NOTE: EPA ‘s O&e of General Counsel has determined that sign-in sheets must be released under FOL4. L?o 
not tell your attendees that it is just for your mailing list and will remain confidential. Instead, tell them the 
sign-in sheet tells EPA how many people attended. If they are concerned about confidentiality, ask them to use 
their initials. To build a conjdential mailing list, you must have a separate sheet, specificaliy identt@ed for that 
purpose. 

0 Distribute the agenda as people enter. During your opening, establish expectations regarding what citizens want 
from the meeting, what they can expect from the meeting. If you prefer not to hand out individual copies of the 
agenda, post the agenda where everyone can see it. 

0 Make sure that you and your team are trained in dealing with the media. 

0 Be prepared for media attendance, especially if the site is contentious. 
0 Be prepared for them to arrive at anytime before or during the meeting. 
0 Be prepared for them to want to talk to residents during the meeting. 
@ Be prepared for them to leave at any time during the meeting. 
@ Try to have a location set aside that works for them as well as you. 
@ If possible, introduce the media to the key players and assist them with their interviews in any way appropriate. 

@ Start on Time. This shows respect for the audience. One CIC tells of citizens referring to “EPA time,” certain that 
EPA does not care because they never start things on time, and rarely even show up on time. He refers to one 
meeting where the team was still at the dinner table, several miles from the meeting location, when the meeting was 
scheduled to start. 

0 Make necessary introductions. Introduce yourself, other presenters, other resource people, and state and local 
elected officials who might be present. 

@ Set the stage. Briefly review the purpose of the meeting, provide Z. . Drief update on what brought you to this 
point, set the ground rules for questions and comments, then introduce the next presenter. 

0 Be honest about what they can expect from EPA. There are many misinterpretations about what EPA can and 
will do; these often lead to frustration and disillusionment. 

@ Remember that you are the govemmeot. Answers like “it’s not my job” or “that’s not our area of responsibility” 
never sit well with taxpayers. Remember that you and the other team members are “public servants.” Try to be 
responsive to all issues raised, even if it means having to find another government agency to refer them to. If you have 
to say “I don’t know,” make sure you add “but I’ll find the answer and get back to you by . . . ,” Then make sure that 
you have your assistant get with the person to record the name, phone number, and question so that you can get back 
to them. If you commit to getting back to someone, be sure to do it in a timely fashion. 

0 Be flexible. If the situation warrants it, change.your format, agenda and/or approach as appropriate and agreeable 
with the audience. This might be “your” meeting, but it is for the public. Structure the meeting to convey the informa- 
tion that they need. 

@ Establish ground rules before you open the floor to questions and comments. These can vary from meeting to 
meeting, depending on the physical arrangements, and might include such things as raising your hand to be recognized; 
one person at a time; one question per person at a time; or form a line at the microphone in the center aisle. 
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0 Rephrase the questions before aoswering. This benefits the entire audience, ensures that the question is under- 
stood by the team, and gives the responding team member a few extra moments to formulate an answer. 

Q Listen, listen, listen!! Listen to what is being asked and answer that question. Do not answer the question that you 
want to answer, wish had been asked, or thought had been asked. Do not finish anyone’s question or statement. 

0 Remember your role as team communicator. Be alert for a team member resorting to technical jargon in an 
attempt to answer a question, situations in which the answer does not seem to be working, and situations in which the 
team member does not seem to understand the question. In such situations, it is appropriate and helpful for you to 
step in as the team communicator and try to rephrase either the answer or the question. Be sure to be “politically 
correct” when doing this, but it is an important role that you can fill. 

0 Do not “feed the microphone.” Resist the temptation to expound on your answer or the issue. By giving a more 
detailed answer than is needed, the answer can get lost, the person can get confused, and people waiting to ask 
questions can get frustrated. If they want to know more or desire greater detail, they will ask. 

0 Do not make value judgemeats about any comments or questions. Adding comments like “that’s a good 
question” can make those who did not get such a response feel inadequate or stupid, and can often deter further 
questions. All questions are good ones; there are no stupid questions, so answer all questions without editorializing. 

0 Remember the difference between a question and a comment. Questions require answers; comments do not. 
Avoid at all costs the urge to explain your position or defend a decision in response to a comment. This is good advice 
at any public meeting, but it is critical advice for any meeting during the comment period. A simple “thank you,” and 
perhaps something like “we have recorded your comment and will be sure to consider it,” is an acceptable, safe 
response to a comment. 

0 Do not be defensive. It only deteriorates a hostile situation. 

0 Do not distance yourself from EPA decisions and positions and do not defend EPA. Simply explain the 
position or decision and the rationale behind it without editorial opinion. Retrain from making comments like, “I didn’t 
make that decision.” 

0 Remember that you are there to get information as well as disseminate it. You are receiving input, accept it 
without over-committing. Make sure you understand and,communicate the Agency’s intentions relative to public 
comment (this is clearer in instances where a public comment period is required, but is equally important in other 
instances as well). Do not ask for input that the Agency is not committed to considering. 
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ArrAchmENr 5: ThE Follow up 
0 Have some form of “lessons learned” meeting. Include the entire team as soon as possible after the meeting. 

This is important, and needs to be more than just a reassurance of each other’s good work. It needs to be a critical 
review of what went well, what did not go well, why it did or did not, and what can be done to make it better next time. 

0 Make sure to follow up on commitments made at the meeting. If you agreed to get more information, send out 
materials, or call someone back-Do it! 

0 Consider writing a summary response to comments. If you or the team committed to consider comments, write a 
summary response to comments and send it to every attendee for whom you have an address and those on the mailing 
list. You could consider publishing it in the local paper as well. The summary should also state how EPA will proceed. 
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ArrAchMENT 6: COMMUNiTy INVOlVEMENT COORdiNATOR MEETiNq Kir 

MihwM CONTENTS: 

3” x 5” Index cards 

Poster paper 

Several pads of blank paper 

Blank transparencies 

Pad of flip chart paper 

Business cards 
Collapsiblepointer 

Laser pointer 

Multiple outlet power strip 

3-prong electrical adapter (at least 1) 
50 foot extension cord 

Portable easel 
Collapsible wheeled cart to carry everything 

Pens and pencils 

Flip chart markers 

Transparency markers 

Chalk and eraser 
One yard of strong cord 

Stapler and staples 
Paper clips 

Clothes pins (spring type) 

Push pins 

Masking tape 

Duct tape 
Scissors 
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DEscRipTioN 
Facilitation is used to guide meetings, mediate conflicts, and deal with contentious situations. In 
some cases, CICs need outside sources to provide facilitation. However, the nature of the 
CIC’s job often requires the CIC to assume a facilitative role in meetings to help community 
groups define goals, avoid or resolve conflict, and make decisions. 

A facilitator is a neutral party who moderates discussions, monitors speaking time, records key 
discussion points, periodically summarizes the discussion, and provides constructive feedback. 
Facilitators help create an atmosphere of trust and fairness by ensuring that all groups have 
equal say in the discussion and that everyone understands each other. In contentious situa- 
tions, the facilitator maintains civility and keeps the discussion focused. 

RwuiREd AcTiviry? 
No. 

bkhq ir WoRk 
WkEN TO USE 

Sometimes, the CIC plays a facilitative role by assisting the leader of a community group 
while the leader retains authority and takes the lead conducting the meeting. This works best 
when the purpose of the meeting is primarily to share information, generate ideas, or make 
decisions and there is minimal potential for conflict within the group. The CIC reinforces the 
group leader’s efforts and acts as an observer. providing constructive feedback about what is 
helping and hindering progress. The CIC also can assist by acting as timekeeper or recording 
key points on a blackboard or flip charts. In this capacity, the CIC retains the objective role 
critical to providing advice on process. The group leader must trust the CIC and not be 
threatened by the feedback provided. 

At other times, the CIC acts as an objective facilitator who mediates the discussion so the 
group’s leader can actively participate in the proceedings. This is especially useful when the 
leader has a vested interest in the outcome, or when there is a potential for conflict to arise. 
When the group leader wants to participate as a member of the group, the CIC/facilitator may 
take charge of conducting the meeting. 

Because a facilitator must be accepted as objective and neutral, outside facilitation is often 
necessary. Outside neutral facilitation is appropriate: 

0 At contentious sites with numerous stakeholders 

0 Where there are environmental justice interests 

0 In high-conflict situations 

0 At sites with numerous competing interests 

0 Where there is mistrust among participants 

0 When leadership is not clear 

0 Where participants mistrust the Federal government; and 

0 Where EPA has or is perceived to have a vested interest in results of the process 
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See Conflict 
Resoiution/ADR, l 

G? 

Tab II-12 

See Public 
Meetings, Tab as? 
II-24 

2 

CICs can consult with a Regional Alternative Dispute Resolution (ADR) Specialist for 
advice on handling difficult situations and for more information about when to use facilitation 
or other ADR techniques. ADR Specialists can help CICs obtain third-party neutral 
facilitation or mediation services. (See the discussion of Conflict Resolufion and Use of 
Neutral Facilitation in this section, and the attached list of Regional ADR Specialists.) 

How TO USE 
CICs play a facilitative role by planning and conducting Public Meetings, informal commu- 
nity meetings, and meetings for Community Advisory Groups (CAGs) or Technical Assis- 
tance Grant (TAG) groups. The CIC acts as an objective, neutral party whose function is to 
help guide the discussion process, not participate in it. The CIC may help plan and make 
meeting arrangements, develop an agenda, and play a role in conducting and recording the 
meeting. The facilitator’s role also is different from that of group leader, who ofien has a 
stake in the outcome of the meeting. 

Phninq rkr MEninq 

One of the most important aspects of facilitation is planning the meeting. This involves much 
more than helping with logistics and making meeting arrangements. The basic steps neces- 
sary to plan an effective meeting include the following: 

0 Determine meeting purpose (information sharing, problem solving or decision making) 

@ Consider meeting context (other situations that influence what you are trying to do) 

@ Identify stakeholders and/or attendees and their roles in the meeting 

0 Assess participants’ needs and definitions of success for the meeting 

@ Choose an appropriate meeting place and room arrangements; and 

0 Decide on an appropriate decision making method (consensus, majority rule) 

Buitdinq AN Aqrndr 

The agenda guides the meeting through sequential steps to reach a desired outcome. Follow 
these basic steps to develop an effective meeting agenda: 

0 Consider goals, context, participants’ needs, scheduling, and room arrangements 

0 Determine if further meetings will be necessary 

@ Write down the meeting purpose and list desired outcomes 

@ List and order topics that must be covered to reach desired outcomes 

@ Explain the purpose of the meeting 

0 Outline the desired outcomes 

0 Review the proposed agenda 

@ Define participants’ roles 

0 Identify the steps (e.g., option review, questions and answers) necessary to reach 
desired outcomes I 

@ Determine the time necessary to complete each step or topic 
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@ Record key points or use a meeting recorder 

@ Identify potential problems and solutions; and 

@ Review the draft and make adjustments 

Solvinq Pmoblonts 

Neutral third-party facilitation is appropriate in highly contentious situations or where issues or 
personalities involved make conflicts likely. Lead participants through a process that requires 
them to take responsibility for identifying and solving problems. Build upon small agreements 
and try to move the focus from personalities to process and results. Emphasize the need to 
collaborate in looking for win/win opportunities. 

Guide participants through a sequence of steps that address the following questions: 

@ What is the issue and how will we approach the problem in our discussion? 

@ What is the problem and why does it exist? 

@ What is the ideal state related to this issue? 

@ What are the best solutions to this problem? 

@ How will we implement these solutions? 

MEdirrinq Conflicr 

Conflict occurs when participants are not willing to move from positions based on a win/lose 
mentality. When there is potential for serious conflict, skilled mediation may be necessary. In 
these cases, CICs can consult with ADR specialists for advice and assistance. 

When less serious conflicts arise, CICs can help move participants past disagreement to 
mutual gains. Focus attention on the collaborative process by helping participants concentrate 
on process rather than personality issues. 

One useful technique for mediating minor conflicts consists of the following steps: 

@ Restate points made to empathize with each party’s situation. 

@ Paraphrase what is said to compare your perception with that of the speaker. 

@ Discover underlying issues without assuming you know anything: ask probing questions 
and listen attentively. Verify your perceptions of unspoken assumptions, feelings, and 
thoughts. 

@ Encourage disputing parties to propose options without asking them to make cornmit- 
ments. Ask for and propose ideas for how to resolve parts or all of each issue in dispute. 
Explore options without pressuring movement toward agreement. Try not to move too 
quickly to the solution. 

@ Address one idea at a time. Concentrate on areas of agreement, not on disagreements. 
Search for additional opportunities for agreement; and 

0 If all else fails, agree to disagree, but do not move to this option until all opportunities for 
reaching agreement have been explored and exhausted. 
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4 

Cminq to A DEcision 

Reaching decisions involves looking for common ground and building upon a series of small 
agreements. There are many decision making methods. Two common methods are outlined 
below, When choosing methods, consider that the degree to which individuals “buy into” an 
agreement depends on how much ownership they have in the decision making process. 

MAjorir). auk: 

This requires group members to consider options, discuss pros and cons, and vote. Participants 
agree that the group will adopt the option(s) that receive a plurality or majority of votes cast. 
Majority rule works best when the group has demonstrated a willingness to work together 
cooperatively, and when no one is so heavily invested in one or more options that they will not 
abide by the group’s collective decision. 

CONSENSUS: 

Consensus means agreement. Building agreement is a key aspect of the facilitator’s role. He 
or she creates a safe atmosphere for discussion and information exchange, identifies areas of 
agreement, and helps the group move forward through an organized set of steps necessary to 
reach agreement. The facilitator handles difficult or overbearing participants and helps 
disputing parties reconcile differences if conflict arises. The key is to foster an atmosphere in 
which participants see the value of using a collaborative approach and taking responsibility for 
the meeting’s success. 

This requires lengthy collaboration. Agreement is reached after group members taIk freely 
and at length, listen to each other’s views, and thoroughly review all ideas.. Consensus requi 
respect for every participant’s ideas, opinions, and suggestions. While unanimity is not re- 
quired, each participant must accept the points under discussion before they are incorporated 
in the group’s decision. This method of decision making is very time consuming and should not 
be rushed. A series of meetings is often necessary. Consensus is the preferred method when 
it is important for all participants to buy into the result because it gives each participant 
ownership in the decision making process. It works best when stakeholders are heavily 
invested in the outcome and the cooperation of all parties is necessary to achieve goals. 

The basic steps for reaching a decision include the following: 

@ Agree on the purpose, desired outcomes, and ground rules 

@ Choose a decision making method-if the group decides to reach a decision through 
consensus, select a back-up method to be used if the group cannot reach consensus 

@ Identify the problem . 
@ Identify and process possible solutions-brainstorm, clarify ideas, group similar ideas 

together, rank and select options 

0 Develop an action plan-delineate tasks and specify responsible parties; and 

@ Review the meeting 

Tip5 
@ Explain your role as facilitator and explain responsibilities of participants up front. 

@ Facilitators must remain neutral. 
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0 Be positive; set the tone for finding solutions. 

0 Start by getting agreement on the agenda, participants’ roles, desired outcomes, ground 
rules, and the decision making method. 

0 Focus on the task and observe how the group is working. 

@ Ask open-ended questions to generate participation. 

0 Do not evaluate. Encourage speakers to explain their positions and provide background 
information that will enhance understanding. 

@ Ask participants to reserve judgement. 

@ “Listen as an ally” by: 

l Repeating the speaker’s exact words or paraphrasing to confirm understanding. 

l Building empathy. 
l Asking probing questions to elicit additional clarifying information. 
l Increasing the comfort level of the speaker by maintaining eye contact, leaning 

forward, or opening palms when requesting input. 

@ Share observations about the effectiveness of methods participants are using to resolve 
problems and make decisions. 

@ Suggest alternative procedures, if necessary, to help the group reach decisions or accom- 
plish its goals. 

0 Record or designate a recorder to write down key points on a blackboard or flip chart 
to focus attention on what has been accomplished and to maintain a meeting record. 

khd TOOLS/RESOURCES iN rkr TookiT 

@ Conflict Resolution/ADR, See Tab II- 12 

0 Public Meetings, See Tab II-24 

@ Superfund Regional Ombudsman, See Tab III-J 

/bAckEd HEMS ‘WiTkiN This Tool 
@ Attachment 1: Examples of Effective Room Arrangements 

0 Attachment 2: Guidelines for Keeping Good FIip Charts 

Ourside SOURCES of INfORMATiON 

0 Society for Professionals in Dispute Resolution 

0 National Institute for Dispute Resolution 

0 International Association for Public Participation 

0 Harvard Negotiation Program 

0 Program for Community Problem Solving 
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k-r~ c h m w w  1 : E X A M P L E S  o f E fkcTivE  R O O M  A R R A N G E ~ E N G  
R o o m  set -up  m u s t a l low p a r t ic ipants to  s e e  e a c h  o th e r  a n d  flip  charts o r  p a g e s  p o s te d  o n  a  wall .  Cha i rs  shou ld  m o v e  
s m o o thly so  p a r t ic ipants c a n  ad just  the i r  focus  o f a tte n tio n  easi ly.  A l low e n o u g h  space  fo r  al l  p a r t ic ipants to  b e  c o m fo r t- 
a b l e . 

H e r e  a r e  a  fe w  ways  to  a r r a n g e  a  r o o m  fo r  o p tim a l c o m m u n i c a tio n s : 

Closed  Circ le  o r  Rec tang le  W ith o u t Tab les -Crea tes  a n  in formal  a tm o s p h e r e  a n d  e n c o u r a g e s  e y e  c o n tact b e tween  
p a r ticipants. R e d u c e s  sta tus  d i f ferences b e tween  p a r ticipants. H o w e v e r , th e  circle lacks a  s ing le  foca l  p o i n t a n d  c a n  
inc rease  distract ions b e c a u s e  p e o p l e  focus  o n  severa l  d i f ferent p e o p l e . 

A  C losed  C i r4e  wi th Tab les -A l lows  p e o p l e  to  wr i te a n d  creates a  conven ien t p lace  fo r  p a p e r s , cof fee cups,  e tc. 

S e m i-Circ le W ith o u t Tab les -P lace  flip  charts in  th e  o p e n  e n d  to  c rea te  a  foca l  p o i n t fo r  p a r t icipants. R e d u c e s  sta tus  
d i f ferences b e tween  p a r ticipants. 

S e m i-Circ le A r o u n d  a  Tab le -A l lows  th e  g r o u p  to  focus  o n  th e  faci l i tator a n d  th e  flip  charts a n d  to  wr i te easi ly.  R e -  
duces  d i f ferences in  sta tus  b e tween  p a r ticipants, a n d  e n c o u r a g e s  interact ion.  

U - S h a p e  wi th Tab les -Cha i rs  a r e  p l aced  on ly  a l o n g  th e  o u tsid e , a l low ing  p a r t ic ipants to  focus  o n  th e  faci l i tator a n d  th e  
flip  charts. A l lows p a r t ic ipants a m p le  r o o m  fo r  wri t ing, but  th e y  m a y  h a v e  diffkulty see ing  o th e r  m e m b e r s  o f th e  g r o u p . 

Her r i ngbone  wi th Tab les -Two sets o f tab les  a r e  p l aced  in  a  h e r r i n g b o n e  p a tte r n , wi th th e  faci l i tator a n d  flip  char t  in  
front. P a r t ic ipants c a n  focus  o n  flip  charts, a n d  h a v e  g o o d  e y e  c o n tact wi th e a c h  o th e r  a n d  th e  facil i tator. 
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A~AC~MENT 2: KEEPING Good Flip ChARTS 
Keeping a visible record of the meeting encourages the group to remember ideas and agreements, avoid repetition, and 
stay focused on a task. Use flip charts to record words, ideas, options, and decisions offered by the group. Use an easel or 
series of easels with attached pads of blank paper. Have a multi-color collection of felt-tip markers and plenty of tape or 
tacks to attach completed pages to walls or easels for display. Either the facilitator or a designated recorder can do the 
writing. Completed flip charts also can be used to prepare minutes after the meeting. 

Follow these general guidelines to ensure that flip charts are readable and useful to group members: 

0 Put the easel where it can be seen by all participants. Check by viewing it from all parts of the room prior to the 
meeting. 

0 Stand at an angle to the easel as you write and to its side while listening to the next speaker. Make sure you stand 
where you do not block anyone’s view. 

0 Use two or more flip charts if you want participants to compare or contrast ideas or information. 

0 Write clearly in large, block letters about two-inches high. 

@ Leave at least two inches between lines. 

0 Write no more than ten lines per page and only on the top two-thirds,of the sheet. 

0 Use as few words as possible. 

0 Ask for help or clarification if you do not know how to spell a word or record an idea. 

@ Verify with the speakers to be sure you are accurately reflecting their comments. 

0 Use abbreviations and symbols, but only if everyone understands them. 

@ Use several colored marking pens. 

@ Highlight key words with circles, boxes, underlining, arrows, asterisks, or contrasting colors. 

0 As you complete a sheet, tear it off, and post it on a wall. Make arrangements for assistance with this task beforehand 
so you do not miss information that should be recorded. 
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References for ‘Open Window’ Communication

Supplemental References and Resources

! Communication During Changing Times, U.S. EPA, RBCA TALK, July 1997.  Available to
download from the Internet:  http://www.epa.gov/swerust1/rbdm/talk3_1.htm

! Federal Actions to Address Environmental Justice in Minority Populations and Low Income
Populations.  Docket No. S0035, Executive Order 12898, February 1994.  Available from the
RCRA Docket Information Center

! Public Participation in U.S. Department of Energy Environmental Restoration Activities, Office of
Environmental Guidance.  EH Document Number: DCE-EH-0221

! Hazardous Waste Data:  http://www.epa.gov/epaoswer/hazwaste/data

! RCRA Hotline Phone Number - (800) 424-9346

! RCRA Public Participation Manual, Chapter 4, EPA 530-R-96-007, September 1996.



ENVIRONMENTAL INDICATORS



DOCUMENTATION OF ENVIRONMENTAL INDICATOR  DETERMINATION
Interim Final 2/5/99

RCRA Corrective Action
Environmental Indicator (EI) RCRIS code (CA725)

Current Human Exposures Under Control

Facility Name: ______________________________________________________
Facility Address:                ______________________________________________________
Facility EPA ID #: ______________________________________________________

1. Has all available relevant/significant information on known and reasonably suspected releases to soil,
groundwater, surface water/sediments, and air, subject to RCRA Corrective Action (e.g., from Solid
Waste Management Units (SWMU), Regulated Units (RU), and Areas of Concern (AOC)), been
considered in this EI determination?

_____ If yes - check here and continue with #2 below.

_____ If no -  re-evaluate existing data, or 

_____ if data are not available skip to #6 and enter“IN” (more information needed) status code.

BACKGROUND

Definition of Environmental Indicators (for the RCRA Corrective Action)

Environmental Indicators (EI) are measures being used by the RCRA Corrective Action program to go beyond
programmatic activity measures (e.g., reports received and approved, etc.) to track changes in the quality of the
environment.  The two EI developed to-date indicate the quality of the environment in relation to current human
exposures to contamination and the migration of contaminated groundwater.  An EI for non-human (ecological)
receptors is intended to be developed in the future.   

Definition of “Current Human Exposures Under Control” EI

A positive “Current Human Exposures Under Control” EI determination  (“YE” status code) indicates that there are
no “unacceptable” human exposures to “contamination” (i.e., contaminants in concentrations in excess of
appropriate risk-based levels) that can be reasonably expected under current land- and groundwater-use conditions
(for all “contamination” subject to RCRA corrective action at or from the identified facility (i.e., site-wide)).      

Relationship of EI to Final Remedies

While Final remedies remain the long-term objective of the RCRA Corrective Action program the EI are near-
term objectives which are currently being used as Program measures for the Government Performance and Results
Act of 1993, GPRA).  The “Current Human Exposures Under Control” EI are for reasonably expected human
exposures under current land- and groundwater-use conditions ONLY, and do not consider potential future land- or
groundwater-use conditions or ecological receptors.   The RCRA Corrective Action program’s overall mission to
protect human health and the environment requires that Final remedies address these issues (i.e., potential future
human exposure scenarios, future land and groundwater uses, and ecological receptors).     

Duration / Applicability of EI Determinations 

EI Determinations status codes should remain in RCRIS national database ONLY as long as they remain true (i.e.,
RCRIS status codes must be changed when the regulatory authorities become aware of contrary information). 



Current Human Exposures Under Control
Environmental Indicator (EI) RCRIS code (CA725)

Page 2

2. Are groundwater, soil, surface water, sediments, or air media known or reasonably suspected to be
“contaminated”1 above appropriately protective risk-based “levels” (applicable promulgated standards, as
well as other appropriate standards, guidelines, guidance, or criteria) from releases subject to RCRA
Corrective Action (from SWMUs, RUs or AOCs)?

Yes No  ?  Rationale / Key Contaminants
Groundwater  ___ ___         ___       ___________________________________________
Air (indoors) 2 ___ ___ ___       ___________________________________________
Surface Soil  (e.g., <2 ft) ___ ___ ___       ___________________________________________
Surface Water ___ ___ ___       ___________________________________________
Sediment ___ ___ ___       ___________________________________________
Subsurf. Soil  (e.g., >2 ft)  ___ ___ ___       ___________________________________________
Air (outdoors) ___ ___ ___       ___________________________________________

_____ If no (for all media) - skip to #6, and enter “YE,” status code after providing or citing
appropriate “levels,” and referencing sufficient supporting documentation demonstrating
that these “levels” are not exceeded.

_____ If yes (for any media) - continue after identifying key contaminants in each
“contaminated” medium, citing appropriate “levels” (or provide an explanation for the
determination that the medium could pose an unacceptable risk), and referencing
supporting documentation.

_____ If unknown (for any media) - skip to #6 and enter “IN” status code.

Rationale and Reference(s):
________________________________________________________________________________
________________________________________________________________________________
________________________________________________________________________________
________________________________________________________________________________
________________________________________________________________________________
________________________________________________________________________________
________________________________________________________________________________
________________________________________________________________________________
________________________________________________________________________________
________________________________________________________________________________
________________________________________________________________________________
________________________________________________________________________________
________________________________________________________________________________
________________________________________________________________________________
________________________________________________________________________________

Footnotes:

1 “Contamination” and “contaminated” describes media containing contaminants (in any form, NAPL
and/or dissolved, vapors, or solids, that are subject to RCRA) in concentrations in excess of appropriately
protective risk-based “levels” (for the media, that identify risks within the acceptable risk range).  

2 Recent evidence (from the Colorado Dept. of Public Health and Environment, and others) suggest that
unacceptable indoor air concentrations are more common in structures above groundwater with volatile
contaminants than previously believed.  This is a rapidly developing field and reviewers are encouraged to
look to the latest guidance for the appropriate methods and scale of demonstration necessary to be
reasonably certain that indoor air (in structures located above (and adjacent to) groundwater with volatile
contaminants) does not present unacceptable risks.  



Current Human Exposures Under Control
Environmental Indicator (EI) RCRIS code (CA725)

Page 3

3. Are there complete pathways between “contamination” and human receptors such that exposures can be
reasonably expected under the current (land- and groundwater-use) conditions?  

Summary Exposure Pathway Evaluation Table

Potential Human Receptors (Under Current Conditions)

Contaminated Media Residents Workers Day-Care Construction Trespassers Recreation Food3

Groundwater                                                                    

Air (indoors)                                            

Soil (surface, e.g., <2 ft)                                                                                                  

Surface Water                                                                    

Sediment                                                                    

Soil (subsurface e.g., >2 ft)                         

Air (outdoors)                                                                           

Instructions for Summary Exposure Pathway Evaluation Table: 

1.  Strike-out specific Media including Human Receptors’ spaces for Media which are not
“contaminated”) as identified in #2 above.  

 2.  enter “yes” or “no” for potential “completeness” under each “Contaminated” Media -- Human
Receptor combination (Pathway).  

Note: In order to focus the evaluation to the most probable combinations some potential “Contaminated”
Media - Human Receptor combinations (Pathways) do not have check spaces (“___”).  While these
combinations may not be probable in most situations they may be possible in some settings and should be
added as necessary. 

_____ If no (pathways are not complete for any contaminated media-receptor combination) -
skip to #6, and enter ”YE” status code, after explaining and/or referencing condition(s)
in-place, whether natural or man-made, preventing a complete exposure pathway from
each contaminated medium (e.g., use optional Pathway Evaluation Work Sheet to
analyze major pathways). 

_____ If yes (pathways are complete for any “Contaminated” Media - Human Receptor
combination) - continue after providing supporting explanation.

_____ If unknown (for any “Contaminated” Media - Human Receptor combination) - skip to #6
and enter “IN” status code

Rationale and Reference(s):
________________________________________________________________________________
________________________________________________________________________________
________________________________________________________________________________
________________________________________________________________________________
________________________________________________________________________________

3 Indirect Pathway/Receptor (e.g., vegetables, fruits, crops, meat and dairy products, fish, shellfish, etc.)



Current Human Exposures Under Control
Environmental Indicator (EI) RCRIS code (CA725)

Page 4

4 Can the exposures from any of the complete pathways identified in #3 be reasonably expected to be
“significant”4 (i.e., potentially “unacceptable” because exposures can be reasonably expected to be: 1)
greater in magnitude (intensity, frequency and/or duration) than assumed in the derivation of the
acceptable “levels” (used to identify the “contamination”); or 2) the combination of exposure magnitude
(perhaps even though low) and contaminant concentrations (which may be substantially above the
acceptable “levels”) could result in greater than acceptable risks)?  

_____ If no (exposures can not be reasonably expected to be significant (i.e., potentially
“unacceptable”) for any complete exposure pathway) - skip to #6 and enter “YE” status
code after explaining and/or referencing documentation justifying why the exposures
(from each of the complete pathways) to “contamination” (identified in #3) are not
expected to be “significant.”  

_____ If yes (exposures could be reasonably expected to be “significant” (i.e., potentially
“unacceptable”) for any complete exposure pathway) - continue after providing a
description (of each potentially “unacceptable” exposure pathway) and explaining and/or
referencing documentation justifying why the exposures (from each of the remaining
complete pathways) to “contamination” (identified in #3) are not expected to be
“significant.” 

_____ If unknown (for any complete pathway) - skip to #6 and enter “IN” status code

Rationale and Reference(s):
________________________________________________________________________________
________________________________________________________________________________
________________________________________________________________________________
________________________________________________________________________________
________________________________________________________________________________
________________________________________________________________________________
________________________________________________________________________________
________________________________________________________________________________
________________________________________________________________________________
________________________________________________________________________________
________________________________________________________________________________
________________________________________________________________________________
________________________________________________________________________________
________________________________________________________________________________
________________________________________________________________________________
________________________________________________________________________________
________________________________________________________________________________
________________________________________________________________________________
________________________________________________________________________________
________________________________________________________________________________

4  If there is any question on whether the identified exposures are “significant” (i.e., potentially
“unacceptable”) consult a human health Risk Assessment specialist with appropriate education, training
and experience. 
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5 Can the “significant” exposures (identified in #4) be shown to be within acceptable limits?  

_____ If yes (all “significant” exposures have been shown to be within acceptable limits) -
continue and enter “YE” after summarizing and referencing documentation justifying
why all “significant” exposures to “contamination” are within acceptable limits (e.g., a
site-specific Human Health Risk Assessment). 

_____ If no (there are current exposures that can be reasonably expected to be
“unacceptable”)- continue and enter “NO” status code after providing a description of
each potentially  “unacceptable” exposure.  

_____ If unknown (for any potentially “unacceptable” exposure) - continue and enter “IN”
status code

Rationale and Reference(s):
__________________________________________________________________________________________
__________________________________________________________________________________________
__________________________________________________________________________________________
__________________________________________________________________________________________
__________________________________________________________________________________________
__________________________________________________________________________________________
__________________________________________________________________________________________
__________________________________________________________________________________________
__________________________________________________________________________________________
__________________________________________________________________________________________
__________________________________________________________________________________________
__________________________________________________________________________________________
__________________________________________________________________________________________
__________________________________________________________________________________________
__________________________________________________________________________________________
__________________________________________________________________________________________
__________________________________________________________________________________________
__________________________________________________________________________________________
__________________________________________________________________________________________
__________________________________________________________________________________________
__________________________________________________________________________________________
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6. Check the appropriate RCRIS status codes for the Current Human Exposures Under Control EI event code
(CA725), and obtain Supervisor (or appropriate Manager) signature and date on the EI determination
below (and attach appropriate supporting documentation as well as a map of the facility): 

____ YE  -  Yes, “Current Human Exposures Under Control” has been verified.  Based on a
review of the information contained in this EI Determination, “Current Human
Exposures” are expected to be “Under Control” at the ________________________
________________________ facility, EPA ID #_____________________, located at
__________________________ under current and reasonably expected conditions.
This determination will be  re-evaluated when the Agency/State becomes aware of
significant changes at the facility.

____ NO  -  “Current Human Exposures” are NOT “Under Control.”  

____ IN  -   More information is  needed to make a determination.
  

Completed by (signature)                                                          Date _____________
(print)                                                                
(title)                                                                  

Supervisor (signature)                                                          Date _____________
(print)                                                                 
(title)                                                                  
(EPA Region or State)                                       

Locations where References may be found:

________________________________________________________________
________________________________________________________________
________________________________________________________________
________________________________________________________________
________________________________________________________________

Contact telephone and e-mail numbers

(name) _________________________________________
(phone #) _______________________________________
(e-mail) _________________________________________

FINAL NOTE:   THE HUMAN EXPOSURES EI IS A QUALITATIVE SCREENING OF EXPOSURES AND THE
DETERMINATIONS WITHIN THIS DOCUMENT SHOULD NOT BE USED AS THE SOLE BASIS FOR RESTRICTING THE
SCOPE OF MORE DETAILED (E.G., SITE-SPECIFIC) ASSESSMENTS OF RISK.  
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DOCUMENTATION OF ENVIRONMENTAL INDICATOR  DETERMINATION
Interim Final 2/5/99

RCRA Corrective Action
Environmental Indicator (EI) RCRIS code (CA750)

Migration of Contaminated Groundwater Under Control

Facility Name: ______________________________________________________
Facility Address: ______________________________________________________
Facility EPA ID #: ______________________________________________________

1. Has all available relevant/significant information on known and reasonably suspected releases to the
groundwater media, subject to RCRA Corrective Action (e.g., from Solid Waste Management Units
(SWMU), Regulated Units (RU), and Areas of Concern (AOC)), been considered in this EI determination?

_____ If yes - check here and continue with #2 below.

_____ If no -  re-evaluate existing data, or

_____ if data are not available, skip to #8 and enter“IN” (more information needed) status
code.

BACKGROUND

Definition of Environmental Indicators (for the RCRA Corrective Action)

Environmental Indicators (EI) are measures being used by the RCRA Corrective Action program to go beyond
programmatic activity measures (e.g., reports received and approved, etc.) to track changes in the quality of the
environment.  The two EI developed to-date indicate the quality of the environment in relation to current human
exposures to contamination and the migration of contaminated groundwater.  An EI for non-human (ecological)
receptors is intended to be developed in the future.   

Definition of “Migration of Contaminated Groundwater Under Control” EI

A positive “Migration of Contaminated Groundwater Under Control” EI determination (“YE” status code) indicates
that the migration of “contaminated” groundwater has stabilized, and that monitoring will be conducted to confirm
that contaminated groundwater remains within the original “area of contaminated groundwater” (for all
groundwater “contamination” subject to RCRA corrective action at or from the identified facility (i.e., site-wide)).  

Relationship of EI to Final Remedies

While Final remedies remain the long-term objective of the RCRA Corrective Action program the EI are near-
term objectives which are currently being used as Program measures for the Government Performance and Results
Act of 1993, GPRA).  The “Migration of Contaminated Groundwater Under Control” EI pertains ONLY to the
physical migration (i.e., further spread) of contaminated ground water and contaminants within groundwater (e.g.,
non-aqueous phase liquids or NAPLs).  Achieving this EI does not substitute for achieving other stabilization or
final remedy requirements and expectations associated with sources of contamination and the need to restore,
wherever practicable, contaminated groundwater to be suitable for its designated current and future uses.

Duration / Applicability of EI Determinations 

EI Determinations status codes should remain in RCRIS national database ONLY as long as they remain true (i.e.,
RCRIS status codes must be changed when the regulatory authorities become aware of contrary information). 
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2. Is groundwater known or reasonably suspected to be “contaminated”1 above appropriately protective
“levels” (i.e., applicable promulgated standards, as well as other appropriate standards, guidelines,
guidance, or criteria) from releases subject to RCRA Corrective Action, anywhere at, or from, the
facility?  

_____ If yes - continue after identifying key contaminants, citing appropriate “levels,” and
referencing supporting documentation.

_____ If no - skip to #8 and enter “YE” status code, after citing appropriate “levels,” and
referencing supporting documentation to demonstrate that groundwater is not
“contaminated.”

_____ If unknown - skip to #8 and enter “IN” status code.

Rationale and
Reference(s):_________________________________________________________________
_____________________________________________________________________________________
_____________________________________________________________________________________
_____________________________________________________________________________________
_____________________________________________________________________________________
_____________________________________________________________________________________
_____________________________________________________________________________________
___________________________________________________________________________________
_____________________________________________________________________________________
_____________________________________________________________________________________
_____________________________________________________________________________________
_____________________________________________________________________________________
_____________________________________________________________________________________
_____________________________________________________________________________________
_____________________________________________________________________________________
___________________________________________________________________________________
_____________________________________________________________________________________
_____________________________________________________________________________________
_____________________________________________________________________________________
_____________________________________________________________________________________
_____________________________________________________________________________________
_____________________________________________________________________________________
_____________________________________________________________________________________

Footnotes:

1“Contamination” and “contaminated” describes media containing contaminants (in any form, NAPL
and/or dissolved, vapors, or solids, that are subject to RCRA) in concentrations in excess of appropriate
“levels” (appropriate for the protection of the groundwater resource and its beneficial uses).  
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3. Has the migration of contaminated groundwater stabilized (such that contaminated groundwater is expected
to remain within “existing area of contaminated groundwater”2 as defined by the monitoring locations
designated at the time of this determination)?

_____ If yes - continue, after presenting or referencing the physical evidence (e.g.,
groundwater sampling/measurement/migration barrier data) and rationale why
contaminated groundwater is expected to remain within the (horizontal or vertical)
dimensions of the “existing area of groundwater contamination”2).  

_____ If no (contaminated groundwater is observed or expected to migrate beyond the
designated locations defining the “existing area of groundwater contamination”2) - skip
to #8 and enter “NO” status code, after providing an explanation.

_____ If unknown - skip to #8 and enter “IN” status code.

Rationale and
Reference(s):_________________________________________________________________
_____________________________________________________________________________________
_____________________________________________________________________________________
_____________________________________________________________________________________
_____________________________________________________________________________________
_____________________________________________________________________________________
_____________________________________________________________________________________
___________________________________________________________________________________
_____________________________________________________________________________________
_____________________________________________________________________________________
_____________________________________________________________________________________
_____________________________________________________________________________________
_____________________________________________________________________________________
_____________________________________________________________________________________
_____________________________________________________________________________________
____________________________________________________________________________________
_____________________________________________________________________________________
_____________________________________________________________________________________
_____________________________________________________________________________________
_____________________________________________________________________________________
_____________________________________________________________________________________
_____________________________________________________________________________________
_____________________________________________________________________________________

2  “existing area of contaminated groundwater” is an area (with horizontal and vertical dimensions) that has
been verifiably demonstrated to contain all relevant groundwater contamination for this determination,
and is defined by designated (monitoring) locations proximate to the outer perimeter of “contamination”
that can and will be sampled/tested in the future to physically verify that all “contaminated” groundwater
remains within this area, and that the further migration of “contaminated” groundwater is not occurring. 
Reasonable allowances in the proximity of the monitoring locations are permissible to incorporate
formal remedy decisions (i.e., including public participation) allowing a limited area for natural
attenuation. 
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4. Does “contaminated” groundwater discharge into surface water bodies?  

_____ If yes - continue after identifying potentially affected surface water bodies. 

_____ If no - skip to #7 (and enter a “YE” status code in #8, if #7 = yes) after providing an
explanation and/or referencing documentation supporting that groundwater
“contamination” does not enter surface water bodies.

  
_____ If unknown - skip to #8 and enter “IN” status code.

Rationale and
Reference(s):_________________________________________________________________
_____________________________________________________________________________________
_____________________________________________________________________________________
_____________________________________________________________________________________
_____________________________________________________________________________________
_____________________________________________________________________________________
_____________________________________________________________________________________
___________________________________________________________________________________
_____________________________________________________________________________________
_____________________________________________________________________________________
_____________________________________________________________________________________
_____________________________________________________________________________________
_____________________________________________________________________________________
_____________________________________________________________________________________
_____________________________________________________________________________________
___________________________________________________________________________________
_____________________________________________________________________________________
_____________________________________________________________________________________
_____________________________________________________________________________________
_____________________________________________________________________________________
_____________________________________________________________________________________
_____________________________________________________________________________________
_____________________________________________________________________________________



Migration of Contaminated Groundwater Under Control
Environmental Indicator (EI) RCRIS code (CA750)

Page 5

5. Is the discharge of “contaminated” groundwater into surface water likely to be “insignificant” (i.e., the
maximum concentration3 of each contaminant discharging into surface water is less than 10 times their
appropriate groundwater “level,” and there are no other conditions (e.g., the nature, and number, of
discharging contaminants, or environmental setting), which significantly increase the potential for
unacceptable impacts to surface water, sediments, or eco-systems at these concentrations)?

. 
_____ If yes - skip to #7 (and enter “YE” status code in #8 if #7 = yes), after documenting: 1)

the maximum known or reasonably suspected concentration3 of key contaminants
discharged above their groundwater “level,” the value of the appropriate “level(s),” and if
there is evidence that the concentrations are increasing; and 2) provide a statement of
professional judgement/explanation (or reference documentation) supporting that the
discharge of groundwater contaminants into the surface water is not anticipated to have
unacceptable impacts to the receiving surface water, sediments, or eco-system.

_____ If no - (the discharge of “contaminated” groundwater into surface water is potentially
significant) - continue after documenting: 1) the maximum known or reasonably
suspected concentration3 of each contaminant discharged above its groundwater “level,”
the value of the appropriate “level(s),” and if there is evidence that the concentrations
are increasing; and 2) for any contaminants discharging into surface water in
concentrations3 greater than 100 times their appropriate groundwater “levels,” the
estimated total amount (mass in kg/yr) of each of these contaminants that are being
discharged (loaded) into the surface water body (at the time of the determination), and
identify if there is evidence that the amount of discharging contaminants is increasing.   

_____ If unknown - enter “IN” status code in #8.

Rationale and
Reference(s):_________________________________________________________________
_____________________________________________________________________________________
_____________________________________________________________________________________
_____________________________________________________________________________________
_____________________________________________________________________________________
_____________________________________________________________________________________
_____________________________________________________________________________________
___________________________________________________________________________________
_____________________________________________________________________________________
_____________________________________________________________________________________
_____________________________________________________________________________________
_____________________________________________________________________________________
_____________________________________________________________________________________
_____________________________________________________________________________________
_____________________________________________________________________________________
____________________________________________________________________________________
_____________________________________________________________________________________
_____________________________________________________________________________________
_____________________________________________________________________________________
_____________________________________________________________________________________

3  As measured in groundwater prior to entry to the groundwater-surface water/sediment interaction (e.g.,
hyporheic) zone.  
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6. Can the discharge of “contaminated” groundwater into surface water be shown to be “currently acceptable”
(i.e., not cause impacts to surface water, sediments or eco-systems that should not be allowed to continue
until a final remedy decision can be made and implemented4)?

_____ If yes - continue after either: 1) identifying the Final Remedy decision incorporating
these conditions, or other site-specific criteria (developed for the protection of the
site’s surface water, sediments, and eco-systems), and referencing supporting
documentation demonstrating that these criteria are not exceeded by the discharging
groundwater; OR  
 2) providing or referencing an interim-assessment,5 appropriate to the potential for
impact, that shows the discharge of groundwater contaminants into the surface water is
(in the opinion of a trained specialists, including ecologist) adequately protective of
receiving surface water, sediments, and eco-systems, until such time when a full
assessment and final remedy decision can be made.  Factors which should be considered
in the interim-assessment (where appropriate to help identify the impact associated with
discharging groundwater) include: surface water body size, flow,
use/classification/habitats and contaminant loading limits, other sources of surface
water/sediment contamination, surface water and sediment sample results and
comparisons to available and appropriate surface water and sediment “levels,” as well as
any other factors, such as effects on ecological receptors (e.g., via bio-assays/benthic
surveys or site-specific ecological Risk Assessments), that the overseeing regulatory
agency would deem appropriate for making the EI determination.

_____ If no - (the discharge of “contaminated” groundwater can not be shown to be “currently
acceptable”) - skip to #8 and enter “NO” status code, after documenting the currently 
unacceptable impacts to the surface water body, sediments, and/or eco-systems.

_____ If unknown - skip to 8 and enter “IN” status code.

Rationale and Reference(s):_______________________________________________________
_____________________________________________________________________________________
_____________________________________________________________________________________
_____________________________________________________________________________________
_____________________________________________________________________________________
_____________________________________________________________________________________
_____________________________________________________________________________________
___________________________________________________________________________________
_____________________________________________________________________________________
_____________________________________________________________________________________
_____________________________________________________________________________________

4  Note, because areas of inflowing groundwater can be critical habitats (e.g., nurseries or thermal refugia)
for many species, appropriate specialist (e.g., ecologist) should be included in management decisions that
could eliminate these areas by significantly altering or reversing groundwater flow pathways near surface
water bodies.

5   The understanding of the impacts of contaminated groundwater discharges into surface water bodies is a
rapidly developing field and reviewers are encouraged to look to the latest guidance for the appropriate
methods and scale of demonstration to be reasonably certain that discharges are not causing currently
unacceptable impacts to the surface waters, sediments or eco-systems.   
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7. Will groundwater monitoring / measurement data (and surface water/sediment/ecological data, as
necessary) be collected in the future to verify that contaminated groundwater has remained within the
horizontal (or vertical, as necessary) dimensions of the “existing area of contaminated groundwater?”

 
_____ If yes - continue after providing or citing documentation for planned activities or future

sampling/measurement events.  Specifically identify the well/measurement locations
which will be tested in the future to verify the expectation (identified in #3) that
groundwater contamination will not be migrating horizontally (or vertically, as
necessary) beyond the “existing area of groundwater contamination.”  

_____ If no -  enter “NO” status code in #8.

_____ If unknown - enter “IN” status code in #8.

Rationale and
Reference(s):_________________________________________________________________
_____________________________________________________________________________________
_____________________________________________________________________________________
_____________________________________________________________________________________
_____________________________________________________________________________________
_____________________________________________________________________________________
_____________________________________________________________________________________
___________________________________________________________________________________
_____________________________________________________________________________________
_____________________________________________________________________________________
_____________________________________________________________________________________
_____________________________________________________________________________________
_____________________________________________________________________________________
_____________________________________________________________________________________
_____________________________________________________________________________________
___________________________________________________________________________________
_____________________________________________________________________________________
_____________________________________________________________________________________
_____________________________________________________________________________________
_____________________________________________________________________________________
_____________________________________________________________________________________
_____________________________________________________________________________________
_____________________________________________________________________________________
_____________________________________________________________________________________
_____________________________________________________________________________________
_____________________________________________________________________________________
___________________________________________________________________________________
_____________________________________________________________________________________
_____________________________________________________________________________________
_____________________________________________________________________________________
_____________________________________________________________________________________
_____________________________________________________________________________________
_____________________________________________________________________________________
_____________________________________________________________________________________
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8. Check the appropriate RCRIS status codes for the Migration of Contaminated Groundwater Under
Control EI (event code CA750), and obtain Supervisor (or appropriate Manager) signature and date on the
EI determination below (attach appropriate supporting documentation as well as a map of the facility).

_____ YE  -  Yes, “Migration of Contaminated Groundwater Under Control” has been
verified.  Based on a review of the information contained in this EI determination,
it has been determined that the “Migration of Contaminated Groundwater” is
“Under Control” at the                                                                                                
                 facility, EPA ID # _______________, located
at____________________________________.  Specifically, this determination
indicates that the migration of “contaminated” groundwater is under control, and
that monitoring will be conducted to confirm that contaminated groundwater
remains within the “existing area of contaminated groundwater” This
determination will be  re-evaluated when the Agency becomes aware of significant
changes at the facility.

_____ NO  -  Unacceptable migration of contaminated groundwater is observed or expected.

_____ IN  -  More information is needed to make a determination.

Completed by (signature)                                                         Date _____________
(print)                                                                
(title)                                                                 

Supervisor (signature)                                                         Date _____________
(print)                                                                
(title)                                                                 
(EPA Region or State)                                     

Locations where References may be found:

________________________________________________________________
________________________________________________________________
________________________________________________________________
________________________________________________________________
________________________________________________________________

Contact telephone and e-mail numbers

(name)________________________________
(phone #)______________________________
(e-mail)_______________________________
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EPA ID#: _________________________________
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//  Signed 2/5/99  //

MEMORANDUM

SUBJECT: Interim-Final Guidance for RCRA Corrective Action Environmental Indicators

FROM: Elizabeth Cotsworth, Acting Director
Office of Solid Waste

TO: RCRA Senior Policy Managers
Regions I-X

The RCRA corrective action program and achievement of its Government Performance
Results Act (GPRA) goals are of highest priority for the national RCRA program.  The RCRA
program is using two Environmental Indicators (EI) to measure program performance for GPRA
purposes:  (1) Current Human Exposures Under Control (CA725), and (2) Migration of
Contaminated Groundwater Under Control (CA750).  

With this memorandum I am transmitting revised guidance on how to determine if a facility
has met the RCRA corrective action Environmental Indicators (EI).  This Interim-Final guidance
will replace the existing EI guidance (from 1994 and 1995) and will remain the working guidance
for at least one year.  The Interim-Final guidance is similar to the earlier guidance but has been
modified to facilitate more consistent determinations (across regions and states) and to be more
explicit with regard to the minimum level of documentation required to ensure that the
determinations will be verifiable.  

This guidance has been developed with the cooperation and input of representatives from
all ten EPA regions and at least one state from each region.  The guidance is in the form of
questions to be answered in making an EI determination.  The questions and answer options
express the minimum criteria for EI determinations and are not to be modified for regional, state or
site-specific conditions.  The “Rationale” portion of the forms can be filled in to explain unique
situations to any length necessary.  While the signed hard-copies of these forms should reside in
the facility’s administrative files, these forms should also be kept in electronic format that can be
posted on an “EI database” web site to be developed by the Office of Solid Waste in the near
future.  The “EI database” will help communicate successes and provide examples for overcoming
barriers to progress.  

Thank you for your assistance with this important effort.  If you have any questions, please
call Bob Hall or Henry Schuver of my staff at (703) 308-8432 or 308-8656 respectively.

Attachment 



References for Environmental Indicators (EIs)

Module References

! Interim-Final Guidance for RCRA Corrective Action Environmental Indicators (Cover
memorandum signed 2/5/99, and guidance forms).

! Flowcharts - for the Environmental Indicators Guidance on Current Human Exposures Under
Control and Migration of Contaminated Groundwater Under Control.

! Corrective Action for Solid Waste Management Units at Hazardous Waste Management Facilities;
Advanced Notice for Proposed Rulemaking (ANPR) May 1, 1996 (61 FR 19432).  Available to
download from the Internet: http://www.epa.gov/epaoswer/hazwaste/ca/subparts.htm

! Government Performance and Results Act (GPRA).  Available to download from the Internet:
http://www.epa.gov/ooaujeag/notebook/gpranew.htm

! RCRA Corrective Action Internet Homepage:  http://www.epa.gov/correctiveaction

! Environmental Indicators Website:  http://www.epa.gov/Indicator

! RCRA Hotline Phone Number - (800) 424-9346

! USEPA, Region 3 Risk Based Concentration (RBC) tables
http://www.epa.gov/reg3hwmd/risk/rbc1098.pdf

! Envirofacts “Maps on Demand” web site for identifying surrounding facilities etc. (only point
locations of facilities on maps now, but plans for polygons in future) -
http//www.epa.gov/region10/www/gisapps/natsite.html

! Electronic format for EI forms is available on the web at
www.epa.gov/epaoswer/osw/ei_guida.pdf



DYNAMIC WORKPLANS AND FIELD ANALYTICS 



SUBJECT: 

FROM: 

Technologies 

and Restoration, Region 1 

OSWj&J%deral Fadlities Restoration and Reuse Offtce 

Walter W. Kovalick, Jr., Ph.D., 

TO: 

OSWER/Tech.nology Innovation Office - 

Addressees 

Enclosed you will find a videotape and general guideline produced as part cf the 
implementation of a performance based monitoring strategy at the Hanscom Air Force Base in 
Bedford, Massachusetts. This project resulted in considerable time and cost savings, and we 
wanted to sh&e this information and the lessons learned with all of the Regions. It embodies the 
concept of conducting site investigations to more fully take advantage of advances in sampling 
and analytical tectiologies and strategies. It provides an excellent example of how these 
opportunities can be maximized. .!‘r . 

Environmental ‘monitoring technologies are evolving rapidly and inventors are devising 
more effective tools to identify and map pollution and its movement. Last fall, building off 
President Clinton’s Environmental Technology Initiative @II), EPA New England and Tufts 
University coordinated an ETI-funded project at Hanscorn Air Force Base in Bedford, 
Massachusetts. This “dynamic workplan/adaptive sampling and analysis” project demonstrated 
cost savings of up to X20,000 and cut project time in half when compared to off-site laboratory 
analysis and traditional site characterization processes. The project maximized cost 
iffectiveness by evaluating and optimizing data quality objectives, analytical throughput rates, 
data turnaround times, sample collection rates, and sample analysis costs to meet the site-specific 
scientific and engineering questions under investigation prior to the beginning of the field work 

Over a two-week period, more than one thousand soil samples were analyzed for volatile 
organic compounds, PCBs, PAHs and metals by direct measuring thermal desorption gas - . 
chromatography/mass spectrometry (TDGC/MS), purge and trzp CC/MS and an inductively 



coupled plasm&pticai emission spectrometry (ICP/OES) method. At the end of each day, the 
data were entered into a software program that helped to visualize site contamination. The maps 
were used to facilitatethe location of subsequent sampies collected. The project w& a 
collaborative effort of the USEPA, US Air Force, Massachusetts Deparunent of Environmental 
Protection, industry, and T&s. The work was performed and conducted under an EPA 
approved workplan. Staff from EPA conducted laboratory audits, reviewed standard operating 
procedures, method detection limit studies, and verified site data. 

The project team developed a final report to provide users of environmtntal data with 
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Base should reduce regulatory uncertainty as to the quality of data that can be produced with 
these innovative technologies and methods as well as their cost competitiveness. The final 
report is available upon request. In addition, TIO is preparing an abbreviated case study of the 
project which will be forwarded to you upon completion. 

For more information on this project or a copy of the final repoR please contact the 
EPA-New England Project Officers John Smaidone at (617) 223-55 19 and Dora Conlon at (6 17) 
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1.0 Introduction

The ability to rapidly assess the disposition of environmental contaminants at purported
or existing hazardous waste sites is an essential component of the nation’s environmental
restoration program.  Each site, whether owned by the public or private sector, must be evaluated
to determine whether risk to human health or the environment exists.  If the data obtained
supports the notion that no risk or an acceptable level of risk exists for the intended land usage
then no further action may be required.  If, on the other hand, sufficient risk has been determined
to warrant a full site characterization, the site investigation effort must delineate the nature,
extent, direction, concentration and rate of movement of the contamination along with the
physical and chemical site attributes.

Despite the best efforts of the U.S. Environmental Protection Agency  (EPA) and other1

federal agencies including the Departments of Defense and Energy to validate field analytical
technologies, field analytics has not played a significant role in either hazardous waste site
assessments or cleanup.  In 1995, the EPA issued a Request for Proposals in support of  President
Clinton’s efforts to promote application of  innovative environmental technologies and to address
the many factors that might pose barriers toward their commercialization.  The President’s
Environmental Technology Initiative (ETI) is focused on accelerating environmental protection,
strengthening America’s industrial base, and increasing exports of U.S. technologies and
expertise.  The Tufts project was directed at two key objectives identified in the FY95 strategic
plan: namely, strengthening the capacity of technology developers and users to succeed in
environmental innovation and strategically investing EPA funds in the development and
commercialization of promising new environmental monitoring, control, and remediation
technologies.  

The dynamic workplan guidance document represents one aspect of these objectives.  The
document is aimed at helping federal and state regulators, siteowners and their consulting
engineers, and remediation companies understand what is involved in constructing and carrying
out a dynamic workplan.  The purpose of the document is to illustrate the many factors that
should be considered in incorporating field analytical instrumentation and methods into an
adaptive sampling and analysis program for expediting the site investigation process.  This
dynamic process should result in a faster, better, and hopefully cheaper site characterization and
cleanup.  With this goal in mind, field analytical technologies developed by the Tufts’ Center for
Field Analytical Studies and Technologies and with in-kind support from several commercial
companies were demonstrated in the context of a dynamic workplan/adaptive sampling and
analysis strategy.  The ETI project, in part, supported  an ongoing soil investigation study at
Hanscom Air Force Base (Bedford, MA), see Hanscom report.    With the assistance of EPA2

Region 1, the Air Force and its contractor (CH2MHill), a video tape was produced illustrating
the dynamic site investigation process.   
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Figure 1. Traditional Site Investigation

1.1 Dynamic Workplans

Successful hazardous waste site investigations should be focused with goals and objectives
clearly defined.  This does not mean, as has been past practice, that the site investigation process
should result in workplans that are “etched in stone.”  Figure 1 depicts a  traditional sampling and
analysis program.  The workplan relies on pre-specified sampling locations, numbers of samples
collected and the types of analysis to be performed.  The traditional site investigation is static in
its application.  It does not provide a framework for changes in direction based on what is learned
in the field.  Samples are collected, packaged and typically sent off-site for analysis.  Because data
turnaround times range from several weeks to several months, analytical results are unavailable
during the field investigation phase to address data “surprises” or concerns while the sampling
team is still on site.  Experience has shown that multiple field investigations within the same or
subsequent seasons are required to fill data gaps.  The traditional process results in several trips
to the field by the sample collection and survey teams before the site investigation can be
completed.  This static process typically occurs during hazardous waste site cleanups as well.  

Dynamic workplans, as shown in Figure 2, provide an alternative to the traditional
approach.  Dynamic workplans rely, in part, on an adaptive sampling and analysis strategy.
Rather than dictate the details of the sample analysis to be performed and the location and number
of samples to be collected, dynamic workplans specify the decision-making logic that will be used
in the field to determine which chemical compounds require analysis, where to collect the samples
and when to stop sampling.  Adaptive sampling and analysis programs change as the conceptual
model for the site is refined based on the analytical results produced in the field.  A successful
adaptive sampling and analysis program requires analytical methods and instrumentation that are
field-practical and can produce data fast enough to support the dynamic workplan process.  
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Figure 2.  Dynamic Workplan Approach

1.2 Factors to be Considered

When deciding to carry out a Dynamic Workplan/Adaptive Sampling and Analysis
program for projects consisting of complex chemical and physical site conditions, environmental
contamination, and long duration, several factors should be considered before embarking on this
approach.  For example:

& Is it possible to assemble a well-rounded core technical team including
analytical chemists, engineers, geologists, geochemists, geophysicists,
hydrogeologists, risk assessors, and regulators?

& Will the core technical team be in the field for the duration of the field
investigation?  Is the decision making process well-defined and is the
authority vested in an appropriate technical team member?

& Has the action level for field decisions, which rely on developing an
understanding of the scientific and engineering questions under
investigation,  been established as part of the data quality objectives?

& Will the project objectives permit screening and semi-quantitative data or
will quantitative data only be required to meet data quality objectives?

& Will more than ten percent of the samples analyzed in the field be sent off-
site for laboratory confirmation analysis?  Has the methodology for
determining field and laboratory data comparisons been addressed?
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& When selecting the field instrument or method, have measurement
selectivity, sensitivity, precision, accuracy, representativeness, and action
levels been addressed?

& When selecting the field instrument or method, have the measurement
attributes listed above been addressed in sample throughput rates and
cost?  (Note that the number of sample cleanup steps and the  time needed
to prepare samples for analysis to meet the site-specific data quality
objectives may limit throughput rates and increase sample costs.)

& Can standard operating procedures and method detection limit studies be
completed before mobilization to evaluate matrix interferences that might
be associated with a particular field technology?

& Will data management tools and geostatistical sampling tools be integrated
into the field investigation?  

& Is the site accessible for field analytic deployment including mobile
laboratories, electrical power (line voltage versus a generator), and water
if necessary? 

 
& Has sufficient space been provided to house analytical instruments and

staff, sample preparation, and data management in the field laboratory?
Has proper ventilation been incorporated into the field laboratory?  

& Does the length of the project and the potential overall cost savings
warrant this approach?

2.0 Dynamic Workplan Guideline: Purpose and Objective

Dynamic workplan investigations are site dependent.  They include field-based
technologies and methods that produce chemical, physical, geological, and hydrogeological
information about the site.  The data generated must be of sufficient quality, with respect to
measurement precision, accuracy, sensitivity, and completeness, to support the objectives of the
site investigation or cleanup.  The dynamic workplan plan guide described herein is not intended
to be all inclusive.  It does not address subsurface sampling tools; methods for collecting soil,
water, or air samples; remote sensing and geophysical surveys; mathematical or computer
modeling; nor will it discuss computer-based statistical sampling or the various site visualization
tools.  Depending on project objectives, a successful dynamic hazardous waste site investigation
or cleanup will require one or more of these tools.

The guidance document is aimed at integrating field analytics into the Dynamic
Workplan/Adaptive Sampling and Analysis process.  It is intended to lay the foundation for
incorporating an iterative process into the static but widely-used Data Quality Objectives (DQOs)
framework for decision making planning.  The guideline outlines field analytical instrument
implementation, an adaptive sampling and analysis strategy, and site requirements.
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3.0 The Dynamic Workplan Process

In the traditional approach, major decisions concerning the direction of the site
investigation or cleanup are generally made by the project manager after the field work has been
completed.  A report is prepared presenting the findings to the appropriate regulatory body.
Discussions begin about whether sufficient information has been obtained to address the scientific
and engineering questions of concern.  Typically, several field mobilizations occur, reports are
written, with many meetings held between the siteowner and its environmental consulting
company and the siteowner and federal and/or state regulatory agencies.  In contrast, these same
decisions are made in the field in an adaptive sampling and analysis program.  In constructing the
dynamic workplan, it is important to determine prior to mobilization what decisions will be made,
how these decisions will be made, and who will make them in the field.  

Step 1: Select the core technical team whose responsibility it will be to prepare the dynamic
workplan.  The technical team should possess expertise in analytical chemistry, geology,
geochemistry, geophysics, hydrogeology, and risk analysis.  The team helps with data
management, QA/QC, risk assessment, fate and transport modeling, remedial action, community
relations, and health and safety. The technical team will be responsible for: 

1) gathering all available information for the site, 

2) developing an initial “conceptual” model for the site, 

3) identifying the technical objectives and goals to be accomplished, 

4) supervising the field effort, making adjustments to the conceptual model based
on the data produced in the field, and 

5) evaluating the conceptual model and decisions made with respect to federal,
state, and local regulations.  

The core technical team will be responsible for making decisions in the field.  One member
of the team must have final decision making authority and responsibility to keep the site
investigation process moving forward at a reasonable scientific and cost-effective pace.  Some
have proposed that the technical team be on site during the entire site investigation study .  This3

may not be practical or economically feasible for every project and is probably unnecessary given
the currently available computer and telecommunication technologies.  At least one member of
the technical team should be on site at all times.  This person must have a working knowledge of
all aspects of the investigation or cleanup DQOs and be in daily communications with technical
team members via electronic data transfer.  Field personnel (and off-site technical team members)
should be in regular communication with staff from federal and/or state regulatory agencies to
ensure that decisions made in the field, typically under the pressures of time and field-resources
utilization, are in conformance with the dynamic workplan framework.



 EPA QA/G-4, “Guidance for the Data Quality Objectives Process” September 1994.4
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Step 2: Develop the Initial Conceptual Model and Decision Making Framework.
Initial Conceptual Model. The initial conceptual model contains the best-available information
at the start of the project.  It depicts the three-dimensional site profile based on vadose zone and
ground water flow systems that can exert influence on contaminant movement.  Key site features
such as roads, buildings, hydrography, depth to bedrock, direction of ground water flow, and
potential preferential pathways for contaminant transport are mapped.  Map cross sections should
include water levels, high and low permeability zones, and aquifers.  The conceptual site model
is updated as additional data becomes available during the site investigation or cleanup process.
The conceptual model is dynamic in nature and changes to reflect the increased site knowledge
gained from field activities.

To assure efficient, effective decision-making the regulatory oversight organization should
be included in developing the dynamic workplan.  Stakeholders should 1) agree at the beginning
on the most likely kinds of action(s) to be taken as a result of the field data, 2) implement the
appropriate action on a daily basis as the data is generated, and 3) take new directions when the
data suggests deviations from the conceptual model.  It should be pointed out that site delineation
is an iterative process and should be viewed as an ongoing experimental project.  

The Decision Making Framework. The initial conceptual model is based on the Data Quality
Objectives (DQO) for the site.   The DQO process involves a series of planning steps designed
to ensure that the type, quantity, and quality of environmental data used in decision making are
appropriate for the intended application.  It relates data needs to specific decisions to be made .4

Briefly, the data quality objective process involves:

& Statement of the Problem.  Concisely describe the overall study objectives
outlining the scientific and engineering issues to be addressed.  Review
prior field studies and existing information to gain an understanding of the
problem(s).  Fuse soft information with hard data.

& Identify the Decisions to be Made that Will Address Each Problem.
Independently, and then collectively, identify the types of decisions that
will solve the problem(s) and the quality of sample collection and field
analytical data required.

& Identify the Inputs to the Decision.  Identify the information that needs to
be learned in the field and the type of data quality needed to make field
decisions.

& Define the Study Boundaries.  Specify the range of conditions (time
periods and situations) to which field decisions will apply, and within
which field data will be collected.



  May 1, 1996, Federal Register 61FR 19431-19463.5
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& Develop Decision Rules.  Integrate the decision outputs from previous
steps into an “if...then...” statement that defines the conditions that would
cause the decision maker in the field to choose alternative actions and/or
take different directions to solve the problem(s).

& Specify Acceptable Limits on Decisions.  Define the decision maker’s
continuation on a given pathway or alternative action based on field data
produced on site: Has the direction followed gone far enough such that
any further continuance provides no or marginal added value on a
cost/benefit basis?

& Optimize the Conceptual Model.  Evaluate information from each
previous step and generate alternative sampling and analysis pathways and
data quality requirements based on the initial conceptual model.  Refine
the model and/or pathways toward collecting additional on-site data as
new information is provided. 

The DQO process is used to define the quantitative and qualitative criteria for determining
when, where, and how many sample measurements to collect and at what desired confidence
level.  Because several different data qualities may be appropriate to answer the site-specific
scientific and engineering questions that must be addressed, the term sufficient or acceptable data
quality is meaningful only when the intended uses for the data are known.  The intended use of
the data today may be different from tomorrow.  Therefore, it cannot be overemphasized that
cost-effective site investigations are highly dependent on anticipating data usage during the life
of the characterization-to-cleanup program.

Step 3: Develop Standard Operating Procedures.  The next step in developing a dynamic
workplan is to establish standard operating procedures (SOPs).  SOPs for sample collection and
analysis should be produced along with other SOPs required to answer site-specific questions,
e.g., geophysical and hydrogeological surveys, etc.  The SOPs should be developed by the core
technical team and approved by the appropriate regulatory body prior to initiating field activities.
The field methods should be “performance based” and provide data of sufficient quality to meet
the DQOs, see Section 4.  The USEPA is encouraging  the use of field analytical technologies and
methods to expedite hazardous waste site investigations and cleanups in Superfund, RCRA, and
Brownfields .  Because these technologies and methods may not be amenable to typical CLP or5

SW846 methods, QC procedures or data reporting formats, supporting data produced from the
proposed field techniques should be provided to document data quality.  Note that CLP and
SW846 methods are not always required by the EPA to generate data.  

Step 4: Develop Data Management Plan.Critical to the success of the dynamic process is the
ability to manage and easily use all of the data produced in the field.  Data integration (chemical,
physical, geological, hydrological), sampling, and analysis protocols should be incorporated into
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an overall data management plan.  Protocols for sample logging, analysis, data reduction, and site
mapping should be established.  Several different organizations may be involved in this process.
The data management plan should be established with rules and responsibilities defined prior to
mobilization for the collection, assimilation, and presentation of the field generated data.  As an
example, computers housed in the sample receiving, organics, and metals analysis laboratories can
be electronically linked through Ethernet connections to the data management trailer on site.
Sampling logging information and the results of the analysis can be managed through a
Laboratory Information Management System or through the use of spread sheets.  The data can
then be downloaded to a computer containing site visualization software for conceptual model
update and review.  In this manner, contaminant profiles are more easily understood facilitating
the on-site decision making process.  

Step 5: Develop Quality Assurance Project Plan.  This document contains the sampling method,
analytical procedures, and appropriate quality assurance (QA) and quality control (QC)
procedures.  Quality assurance/quality control (QA/QC) defines the responsibility of the technical
team and regulators.  It describes the procedures to be used to monitor conformance with, or
documentation and justification of departure from the SOPs.  The overall goal is to ensure that
data of known and adequate quality have been produced to support the decision making process.
Again, data of varying quality can be produced to support a range of activities from sample
collection to risk assessment. 

Step 6: Prepare Health and Safety Plan.  Finally, a health and safety plan is produced as part of
the Dynamic Workplan/Adaptive Sampling and Analysis project.  DQOs should be established
for the field analytical tools used to monitor worker and community safety and should be
presented in the health and safety plan.

After all field organizations have mobilized and all analytical instruments have been
calibrated, it is recommended that a dry run be made to ensure that all participants understand
their respective roles and that the quality control (QC) systems from sample collection-to-
analysis-to-site contaminant visualization are well-understood and can be easily implemented.
On-site data verification may also be desirable for projects of large scope and duration.  

3.1 Adaptive Sampling and Analysis Strategy

Figures 3 and 4 illustrate the adaptive sampling and analysis strategy for a hypothetical
soil screening site investigation aimed at determining contaminant risk to ground water and
human health.  Figure 3 depicts the decision making flow chart for the investigation.  Figure 4
describes the change in analysis based on what is found at the site.  Once the initial sampling data
(Round 1) is obtained the conceptual model is evaluated for accuracy.  Typically, several sampling
rounds are required before confidence in the conceptual model is obtained.  The number of
sampling rounds, made during the same mobilization, is dependent on the DQO specifications for
confirming the absence of contaminants in areas thought to be clean (candidates for no further
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Figure 3.  Adaptive Sampling and Analysis Flow Chart
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action) and  for determining the extent, direction, concentration, rate of contaminant migration,
volume of contaminated soil and its risk to ground water and human health.  Once the soil
contamination profile objectives have been met and a verified conceptual model is produced, the
data should be capable of delineating whether a particular area of investigation falls within three
categories, namely:

& the site is clean or poses acceptable risk - no further action required

& the site is highly contaminated and well above action levels for acceptable
risk - remedial action begins

& the site poses marginal risk - cost/benefit of an immediate cleanup not
warranted, monitor for future action.

In the example provided, Round 1 samples are analyzed for the full Contract Laboratory
Program (CLP) Target Compound List for volatile organic compounds (VOCs), semivolatile
organic compounds (semi-VOCs), and metals if no prior field studies have been made.  Target
compound analysis is then performed for those contaminants found in each subsequent sampling
round.  As the analyte list decreases, more samples may be analyzed during the workday.
Following the decision making logic through to completion, if site samples contain no detectable
contaminants above the Soil Screening Levels (SSL) established for the site, site verification is
made based on quantitative field analytical measurements.  Several outcomes are possible.  First,
if  the quantitative data verifies the field screening data and the data supports the conceptual
model, no further action should be required at the site.  Second, the comparison between field
screening and quantitative measurements are within the site-specific DQOs for the data but the
results do not support the conceptual model.  In this case, additional sampling rounds are required
to refine the model.  Third, the comparison between quantitative and screening data fall outside
of the acceptable DQOs, reassessment of the field screening tool is then required. 

Following the alternative pathway, i.e., site screening measurements result in contaminant
concentrations greater than the SSL’s, sampling continues and the conceptual model is refined
until the site-specific DQOs are met.  The findings from the site screening effort are again verified
by quantitative field analysis.  Once the site data and conceptual model are verified, risk-based
decision making occurs with respect to human health and the environment: that is, remediate or
monitor for a future threat.  At this point, new workplans must be produced to address site
remediation or long-term monitoring needs.  It should be pointed out that not all present or future
threats will necessarily lead to a cleanup remedy.  For example, the contamination may be
technically impracticable to cleanup (dense non-aqueous phase liquids in bedrock) or natural
attenuation may be proposed for the site.

Rather than relying on fixed grids, sampling is directed by geostatistical sampling tools
that can predict where the next round of samples is collected.  Because quantitative measurements
are made on-site, greater confidence should be obtained in the sampling program.  Phase 2 in
Figure 4 illustrates one approach for verifying the site screening results.  Recall that screening,
semi-quantitative, or quantitative data can be generated in Phase 1 to develop the site model.  If
screening quality data, e.g., enzyme kits,  is generated then more quantitative field, analytical data
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Figure 4. Example of Sampling and Analysis Flow Chart 

should be produced to verify the results from the site screening phase.  The number of locations
within and surrounding each contaminated and non contaminated area as well as the number of
depth samples at each location should be determined by the core technical team.  An example is
provided in the figure.  The purpose of Phase 2 is to test the model and to verify the analytical
results.  

In an adaptive sampling and analysis program, contaminated areas are more heavily
sampled than in traditional site characterization studies.  Therefore, if semi-quantitative or
quantitative field analytics is performed, no additional “quantitative” data may be necessary other
than what is typical to verify data from one fixed-based laboratory versus another.  Rapid, 5 to
15-minutes per sample, measurements should provide the majority of analyses during Phase 1,
with 10% to 25% of these samples analyzed quantitatively in Phase 2.  Off-site laboratory analysis
should be performed only when on site quantitative analysis is not possible or cost-effective
(Phase 3).  
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Field results will differ from off-site laboratory results for VOC contaminated soil samples,
with field measurements generally producing higher measurement concentrations because of
analyte loss during off-site sample transport and storage.  Care must be taken when these types
of comparisons are made.  Because site investigation and cleanup decisions are made based on
field data, off-site laboratory analysis should be performed on no more than 10% of the samples
analyzed quantitatively in the field.  Field techniques that produce different data quality with the
same instrumentation offer cost advantages over analytical techniques that produce either
screening level or quantitative data .  Time and total project cost savings result when the sample6

load best matches the sample throughput rate of the instrumentation maximizing the effectiveness
of field personnel and equipment, see Section 4. 

Finally, field work begins based on the initial conceptual model.  As new data are
generated scientists and engineers may disagree over the direction(s) taken.  Experience has
shown that this will most likely occur based firstly on field discipline and secondly on stakeholder
bias.  One or more changes in direction should be proposed, with start/stop decisions delineated
in the dynamic workplan.  New results should refine the conceptual model and dictate future
directions.  Clearly articulated parameters with respect to sample number and DQO specifications
obtained as a function of time should be identified in the workplan to set constraints on how long
a particular pathway is followed before altering the  investigation direction.   One member of the
siteowner technical team and one member of the regulatory oversight agency must have final site
decision making authority. Site work stops when answers to the questions posed in the workplan
meet site-specific confidence levels established as part of the DQO process.  To ensure that site-
specific goals have been met, the project team should statistically evaluate the results of its
findings .  An adaptive sampling and analysis program focuses staff, equipment, and financial7

resources in areas where contamination exists while providing a cursory inspection in areas that
pose no or little risk to human health and the environment.

4.0 Introduction to Field Analytics

The selection of field analytical methods is critically dependent on the need to make
decisions in the field rapidly.  Field analytical techniques should be capable of providing data from
minutes to tens of minutes.  They should have documented measurement sensitivity, precision,
and accuracy to meet site investigation and cleanup DQOs.  The simpler the technique the more
likely it will be used in the field.  Field instruments must be transportable, operate under adverse
conditions, and provide improved cost/benefit over laboratory analysis.  For projects of short
duration and low sample volume, staff and equipment mobilization expenses may make field
analytics a cost-prohibitive option.  In addition, if quantitative measurements are required for all
samples, field analytics may not provide a cost-effective means for obtaining site data.  Rarely is
this the case.  Almost all projects will require screening or semi-quantitative data during the field
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screening phase of the site investigation.  Even short projects of one to three days, where six to
twelve samples per day may be collected, will benefit from field measurements.  For example,
head space gas chromatography (GC) can be simple and fast for the analysis of VOCs in soil and
water samples during underground storage tank removal or well installation and monitoring.
Enzyme kits can provide rapid detection of polychlorinated biphenyls (PCBs) or explosives during
site characterization or remediation.  Field instrumentation, such as in situ fiber optics and
electrochemical sensors or portable GCs can be used to provide a security system to monitor
underground subsurface contamination migration, process control, or fugitive emissions during
site cleanups or long-term monitoring operations.  

Field analytics can be routinely used to monitor worker and community health and safety
during site investigations and cleanups.  For example, the protection of workers from exposure
to hazardous substances during sampling is of primary concern.  In this case, sampling speed and
limited sample handling is an important aspect of the measurement process.  The sampling and
measurement methods must be suitable to meet guidelines set forth by the National Institute for
Occupational Safety and Health. 

4.1 Field Measurement and Contaminants of Concern

The action level (or level of concern) defines the contaminant concentration needed to
produce useful data to answer site-specific scientific and engineering questions.  The selected field
method must demonstrate method detection limits below the action level established for the site.
The action level defines the concentration at which decisions can be made, including:

& nature and extent of contamination, i.e., field data supports the overall site
investigation

& risk to human health and the environment, i.e., field data provides input
into baseline risk assessment process

& achievement of cleanup objectives, i.e., field data supports site compliance
with regulatory-imposed concentration levels

As an example, the EPA has compiled a list of contaminant soil screening levels for land usages
based on different risk factors.  These generic soil screening levels take into account the natural
attenuation processes for the migration to ground water pathway(s) that can reduce contaminant
concentrations in the subsurface.  To insure that the field analytical instrumentation and methods
selected in the workplan are amenable to a given site, site-specific method detection limit studies
should be performed for each class of contaminants (e.g., VOCs, semi-VOCs, and metals) from
soil obtained from the site prior to the field investigation.  This will help to determine whether
matrix interferents or target compounds mask (e.g., portable GC) or cross-react (e.g.,
enzyme/wet chemical kits) with targeted organics or metals (e.g., by electrochemical detection).
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4.2 Field Analytical Techniques

Field analytics can be divided into two categories: real-time and “near” real-time
measurements.  Real-time measurements include those techniques that provide instantaneous
analysis without the need for sample pretreatment.  Examples include ion selective electrodes,
fiber optic sensors, hand-held gas monitors, direct measuring GC’s, and portable x-ray
fluorescence (XRF) instruments.  With the exception of XRF, these tools are typically used as
continuous or in situ monitors for either gaseous or liquid streams.

Near real-time measurements typically include the more quantitative analytical techniques.
They generally require some sample pretreatment prior to analysis of complex samples.  These
techniques include wet chemical and enzyme immunoassay kits; GC with a variety of non-specific
detectors such as photoionization (PID) and flame ionization (FID), class-selective detectors such
as electron capture (ECD for PCBs and chlorinated pesticides) or chemiluminescence (CD for
nitrated explosives), and compound-specific detection by mass spectrometry (MS for
identification of individual organic compounds); total petroleum hydrocarbon (TPH) analyzers;
and inductively coupled plasma/optical emission spectroscopy (ICP/OES); XRF; and anodic
stripping voltammetry for metals analysis.  The size and experimental operating features dictate
whether they are classified as field portable or transportable (laboratory-grade) instruments.  For
example, portable GCs are typically small in size, can operate off batteries but have ovens that
cannot be temperature programmed (isothermal operation ) or have slow temperature program
ramps from ambient to 200 C.   In either case, these GCs are best suited to qualitative analysis0 8

of VOCs.  In contrast, GC/MS instruments require a generator or a line voltage power source,
but can produce quantitative analysis of VOCs and semi-VOCs in the field. 

In many instances, it is not necessary to have quantitative data for every sample during
PCB, PAH, or explosives soil remediation.  For example, when excavating soil, measurement
accuracy can be as high as 40-70% as long as measurement precision is known.  Enzyme kits and
rapid screening GC with ECD, FID, or MS can provide this level of data quality.  Quantitative
analysis, on the other hand,  is needed only for the pit closure samples to verify that the cleanup
DQOs have been met.  Field GC/MS can provide the necessary measurement sensitivity,
precision, and accuracy to meet most site-specific cleanup DQOs.  Similarly, VOC soil and water
analysis by rapid screening GC with ECD/FID or MS is sufficient to determine vadose zone and
ground water contamination profiles. More quantitative GC/MS data are required to determine
the threat to ground water and the associated risks to human health and the environment.
Performance-based methods can provide maximum flexibility to meet site-specific data needs. 

A considerable amount of field analytical methods are available.  Not every field method
is amenable to the full range of environmental contaminants.  Some are selective by design
(enzyme and wet-chemical kits), while others are limited in scope (portable GC and XRF) or by
media type (fiber optic, acoustic wave, and electrochemical sensors).  Sample throughput rates
in the field can also limit the effectiveness of field analytical measurements.  Careful consideration
should be given to these issues before selection of field analytical techniques or methods.  The
amount of sample preparation prior to analysis will determine the sample throughput rates that
can be achieved.  Experience has shown that field GC/MS can provide both screening and
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quantitative data for the full range of organics depending on the sample introduction system and
data analysis software used.  Data quality and throughput rates must be determined before the
decision is made as to which field analytical technologies or methods are appropriate.  An initial
documented statement for the end use of the data incorporated into the data decision process will
ensure that inappropriate data uses do not occur.

4.3 Sample Throughput Rates and Analytical Properties

No one laboratory technique or method is universally accepted for all EPA listed organic
or inorganic contaminants.  The selection of field methods for site characterization and cleanup
depends on the material to be examined, contaminants and action levels of concern, QC
requirements, sample throughput rates, and cost.  Selection of field methods also depends on the
type of data quality required to answer site-specific questions.  It is important to have a clear
understanding of the particular analytical properties required to meet site-specific DQOs and how
the economic considerations of a given analytical problem affect some properties over others. 

Accuracy and Representativeness are two key attributes of data quality.  Accuracy refers
to the closeness of the result between the measured and actual (“true”) analyte concentration in
the sample.  Accuracy can be calculated based on the degree of agreement between the observed
value and the accepted reference value.  Commercially prepared standard reference materials
(SRM) or site-specific SRM’s are often used to determine accuracy.  Representativeness is
defined as the consistency between the result and the measured sample as well as between the
result and the definition of the analytical problem.  Representativeness is the degree to which data
accurately and precisely represents the frequency distribution of a specific variable.  Measurement
accuracy can be influenced by the required measurement sensitivity, selectivity, and precision
whereas representativeness is affected by sampling location exactness and sample homogeneity
consistency.  The influence of sampling on analytical quality is, overall, crucial.  For example,
blood-sugar from a diabetic more than 1-hr after a hypoglycemic attack is not representative of
the blood-sugar concentration at the time of the attack.  Likewise, collecting soil samples two feet
apart and expecting one of the samples measured by the field laboratory to be representative of
the other sample analyzed by either the on-site or off-site laboratory is unreasonable.  No other
analytical property can be justified without representativeness.  Because of subsurface soil
inhomogeneities, collecting the many statistical samples necessary to gain the confidence needed
to delineate the extent, direction, concentration and rate of contaminant movement is generally
too costly in the traditional site investigation approach.  The adaptive sampling and analysis
strategy helps to focus the sampling effort in areas where contamination has been identified
which, in turn, results in more data produced in the areas where it is needed. Nonetheless, the
analytical measurement process is most often the bottleneck that controls the rate of the site
investigation when compared to sample collection.

Assuming representative samples have been collected, measurement accuracy is directly
dependent on the relationship among three key analytical parameters: precision, selectivity, and
sensitivity.  Accurate results cannot be obtained unless the measurement technique produces
selective detection and adequate sensitivity.  Selectivity refers to the instrument’s or method’s
ability to respond to target compounds in the presence of nontarget sample constituents. For
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Figure 5. Data Attributes

example, if the analytical technique responds to the
presence of matrix interferents or cross-reactive target
compounds, measurement identity is affected and thus,
accuracy.  Moreover, if the analyte concentrations in the
sample are at or just below the method detection limit,
the measured concentrations may be inconsistent
(precision).  Measurement precision is the degree to
which a set of analyses of the same parameter conforms
to itself.  To achieve unambiguous analyte identification
and the desired method detection limit, extensive sample
preparation procedures may be required to remove
matrix constituents, dilute, or pre-concentrate the sample
extract.  These additional steps lengthen the overall time
of the analysis (sample throughput rate). 

Generally, as one property of the equilateral triangle is improved, one or both of the
remaining analytical properties can become distorted.  For example, increasing the number of
sample preparation steps prior to the analytical measurement can result in loss of analyte, which,
in turn, can influence measurement sensitivity and thus, accuracy (false negative).  Another
example is the detection of nitrated explosives by selective reagents such as enzymes.  Field-
practical enzyme immunoassay kits can significantly reduce the time of analysis over laboratory
high performance liquid chromatography (HPLC) methods by eliminating the need for sample
cleanup procedures.  False positive detection is possible, however, due to cross-reactivity with
other nitrated organic compounds that might be present in the sample.  Although advancements
in analytical instrumentation, sophisticated spectral deconvolution software routines, and
compound-specific reagent chemistry have increased laboratory productivity, sample throughput
rates and data quality are greatly influenced by the triangular interactions among selectivity,
sensitivity, and precision.  As increasingly more stringent measurement accuracy is specified,
sample throughput rates decrease.  For example, several published reports document the wide
range of measurement precision and accuracy that is obtained when employing EPA method 8080
(20-min/sample) as compared to the more comprehensive congener-specific (90-min/sample)
analysis for PCBs.9,10,11

The relationship between sample throughput rate, data quality, and field investigation
costs can be viewed as follows.  Assume a 10-hr workday with two hours set aside for lunch,
daily meetings, instrument maintenance and lab cleanup.  Also assume that each analysis requires
a 5-min cycle time before the next sample can be analyzed and that any sample preparation
procedures that might be necessary to remove nontarget matrix interferences occur separately
from the analysis.  Table 1 summarizes the relationship between number of samples that can
provide information about the site and the number of QC or re-analysis samples required to
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determine data quality as a function of sample throughput rate.  Assume that in this  hypothetical
site investigation 300 soil samples are analyzed for PCBs at a soil screening level of 0.5-ppm to
determine risk to ground water.  

Table 1. Number of Samples Analyzed per Day

TDGC/MS  or 

 Enzyme Kit EPA method 8080

10-min/sample 20-min/sample

Total Site Samples 300 300 300 300

Site Samples Analyzed Per Day 22 18 14 10

Site Samples Re-analyzed 3 5 0 2

Blanks 2 2 1 2

Replicate Analysis 2 3 1 2

Accuracy (SRM) 1 2 1 1

Initial/Final Calibration 2 2 2 2

Total Analysis/Day 32 32 19 19

Total Field Days 14 17 22 30

The number of field days needed to complete the site investigation presumes no loss of
time for instrument breakdown, repair and/or re-calibration.  If, for example, five samples are re-
analyzed rather than three due to matrix interferents, detector overload, or frequency of field
duplicates and three samples are analyzed to determine measurement precision and accuracy, a
total of 17 site samples can be analyzed per day as compared to 22 for the 10-min analysis.
Increasing the number of quality control or re-analysis samples decreases the number of site
samples that can provide information about the site.  A total of 18-days will be needed to
complete the project as compared with 14-days when the sample throughput rate is 10-
min/sample.  

When analyzing soil samples by EPA method 8080 in the field, adding additional non site
samples will result in the project being completed in 30-days versus 22-days.  Apparent is the fact
that the sample collection and field analysis rates must be matched and that the site-specific DQOs
be well-understood in the context of selecting appropriate field analytical techniques, methods,
and QC procedures.   If, for example, PAHs must also be analyzed, then no additional analysis
time is required by TDGC/MS, i.e., PCBs and PAHs are analyzed simultaneously.  When standard
laboratory technologies or enzyme kits are employed two separate analyses must be performed,
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increasing total project costs.  Note that these field laboratory costs do not represent total project
costs.  For TDGC/MS analyses minimal sample preparation is required.  Although the extraction
and cleanup of 20 samples can be accomplished in two hours for method 8080, the field
laboratory must accommodate the sample preparation station and staff to achieve reasonable
throughput.  Expenses for the sampling crew and core technical team plus any other field services
work must be added to the overall project costs.  

When the principal organic contaminants and action levels are known, the selection of the
field method should be straightforward.  In complex mixtures, indicator compounds such as
trichloroethene, carbon tetrachloride, or benzene may be used as surrogates for fast GC analysis.
Although dual detector GC with ECD and either FID or PID costs less than most field or
laboratory GC/MS instruments and, until recently have been easier to operate, only MS can
provide unambiguous identification of VOCs.  Contaminant concentrations, persistence in the
environment, mobility and/or fate can be estimated from the detection of indicator compounds.
If the principal contaminants at a site are unknown, field GC/MS provides the only reliable means
of determining compound identity and concentration.  For VOC analysis, purge and trap GC/MS
can be performed as easily in the field as in the laboratory.  

For semi-VOCs sample preparation is the rate-determining step when analyzing the EPA
listed target compounds.  Semi-VOCs must be extracted from soil or water into an organic
solvent prior to analysis.  Depending on the complexity of the matrix, the extract is further
separated into fractions that contain compounds of similar chemical characteristics (e.g.,
PCB/pesticides, PAHs, explosives, acids, base/neutrals).  These fractions may require additional
separation before analysis by GC with ECD or MS; HPLC with UV and/or fluorescence
detection; or by class-specific reagent chemistry such as the enzyme immunoassay kits.  Sample
cleanup, pre-concentration and/or sample dilution add extra steps to the measurement process and
must be factored into field-practical sample throughput rates.  Until recently, on-site analysis has
only been possible for PCBs (portable GC with electron capture detection) and explosives
(enzyme kits) because of time and cost constraints (sample preparation) in the field.  In contrast
to class-selective analysis provided by these technologies, TDGC/MS can provide rapid
compound-specific analysis of most semi-VOCs.

Similarly, the same rationale applies to the analysis of soil contaminated by metals.
Portable XRF provides screening level to semi-quantitative data without the need for sample
preparation.  Sample throughput rates exceed the data turnaround times that can be produced by
field-based ICP/OES instruments.  ICP/OES, however, provides more quantitative data at
concentrations several orders of magnitude less than XRF can achieve.  In contrast, metals
analysis by electrochemical detection (anodic stripping) requires sample preparation for soil
samples but not water samples and is more selective and sensitive than portable XRF instruments.
As discussed above, every analytical measurement requires a trade-off among the properties
precision, selectivity, and sensitivity.  



19

4.4 Site or Facility Requirements

The physical layout of the site must have access to deploy and setup a field laboratory if
the field activities extend beyond a one-week period.  The site or facility should have line voltage
power or a dependable source of electricity from a generator if a wide variety of field instruments
and computing power are required.  Power from a generator must be put through a filter to
smooth out voltage fluctuations to protect analytical instruments and computers.  The mobile
laboratory or facility must have the proper footprint to house instruments, hoods, computers,
refrigerators, and staff comfortably.  The mobile laboratory should be heated in the winter and
cooled in the summer.  For instruments like the ICP/OES, field laboratory temperatures must be
climate controlled to within ± 10 C to achieve high quality data.  Proper ventilation must be0

provided to protect worker safety and to separate volatile vapors produced during sample
preparation procedures from cross-contaminating the organics analysis laboratory.

Access to on-site field laboratories should be limited to authorized personnel.
Instrumentation, laboratory equipment, and utilities should be maintained to perform the required
operations.  Safety equipment should be available and readily accessible, e.g., eye wash, fire
blanket, safety supplies.  All instruments and equipment should be kept secured when not in use.
These are customary practices of fixed-based laboratory operations.

Design and implementation of sampling programs should address situations or conditions
necessary for the controlled use, storage, and disposal of sample material (e.g., soil discard,
purged waters), equipment decontamination residues and remnants of samples.  It should also
ensure that all activities that may impact environmental data are documented and recorded in field
notebooks.  Field analysis will result in the production of waste materials commonly handled in
off-site laboratory operations.  Regulatory acceptance of these waste handling procedures should
be obtained and incorporated into the workplan.

4.5 Quality Control

Sampling designs should minimize integrations between high and low concentration areas,
as well as minimize common utilization of equipment, instrumentation, and facilities.  A formal
active contamination control program should exist that minimizes the potential spread of
contamination.  The collection of grab samples, e.g., individual samples collected at a specific
time and location, is acceptable for TPH, semi-VOCs, VOCs, and metals.  Composite samples,
collected by homogenizing a sample interval or sample collection from different locations and
times, are acceptable for TPH, semi-VOCs, and metals.  A composite sample is not acceptable
for VOCs since analyte will be lost during the homogenization process.   

Prior to selecting the field analytical methods, it should be well-understood by all
stakeholders as to the quality of acceptable data that will be sufficient to address site investigation
or cleanup DQOs.  The DQOs will dictate the limits of measurement error, selectivity, sensitivity,
and resolution for the field measurement and how these attributes affect sample throughput rates,
the on-site decision making process, and cost.  DQOs should, therefore, dictate acceptable limits
for measurement precision, accuracy, representativeness, and completeness.  Once these attributes
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have been defined, specific QC criteria (e.g., initial and continuing calibrations, laboratory control
check sample (SRM) accuracy), frequency (e.g., every 10th or 20th predetermined, random, or
positively detected sample) and, number (e.g., n = 2 or more) of repetitive sample analysis can
be determined.  This information must be included in the site specific-SOPs.

Goals for precision and accuracy should be established in the dynamic workplan.  For
example, site characterization, treatability study, or remedial action measurement precision or
accuracy may differ greatly and should be based on the criteria needed to answer project-specific
questions concerning the stated problem(s).  A well-defined description of precision and accuracy
benchmarks, instruments, field methods, chemical standards and reagents employed should be
documented. 

Goals for data representativeness should be addressed qualitatively since sampling
locations, depths, intervals, frequency of split sampling and of QC check samples may change in
the field based on new directions and requirements.  

Goals for completeness and comparability of investigation are achieved when the study
goals have been met.  An analytical measurement value is considered complete if QC results are
within acceptable ranges.  There can be no assurances that the data produced by standard
laboratory methods and instruments are any better than the field data.  Comparability should be
based on how well the field and laboratory produced data within their respective internal and
external QC checks and through some minimum level of field versus laboratory data comparison
(e.g., � 100% may be an acceptable error range for some types of data usages).  Federal and state
regulators, siteowners, and their consulting engineers have a tendency to be risk-averse.
Typically, the highest level of data quality is requested whether needed or not.  As shown in
Section 4.3, improper matching of sample collection, sample analysis throughput rates, and site-
specific DQOs can easily lead to inefficient sampling and analysis programs and thus, cost.

5.0 Dynamic versus Traditional Investigation and Cleanup Costs

Dynamic workplans provide the framework for collecting chemical, physical, geological,
and hydrological data in one or two field efforts as compared to the phased engineering approach
of collecting data then evaluate, collect more data then evaluate ... until sufficient information is
obtained to meet the study objectives.  Fixed-based (commercial) laboratories should be able to
generate data of comparable (either screening or quantitative data) quality at lower per sample
costs than field/mobile laboratories.  Economies of scale should be more easily achieved by fixed-
based laboratories since they are designed for mass production.  However, steep sample
surcharges (100-200%) are generally added to the base price if samples are moved up in the
queue to obtain one to three day data turnaround times.  Moreover, fixed-base laboratory sample
analysis costs vary greatly between regional (typically local non Contract Laboratory Program)
and national laboratories.

Comparing the selection of field instruments as a function of cost is difficult.  Field
instruments and methods should be chosen first to meet the data quality requirements and second
based on their ability to match the rate at which samples are collected.  To illustrate the first
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point, assume that the 16 target compound PAHs and PCBs require soil analysis to determine risk
to ground water and that the action levels for PAHs are between 2-ppm (benz(a)anthracene,
dibenz(a,h)anthracene) and as high as 40,000-ppm (fluoranthene and pyrene) and 1-ppm for total
PCBs.  These values are based on the 20DAF soil screening levels (SSLs, USEPA 1996), which
refer to a dilution-attenuation factor (DAF) of 20.  The SSLs take into account the natural
attenuation process for the migration to ground water pathway that can reduce contaminant
concentrations in the subsurface.  Assume that the action level for the site has been established
at one-half the 20DAF.  For PAHs and PCBs these values are 1-ppm and 0.5-ppm, respectively.
The method detection limit (sensitivity) has been determined at 0.5-ppm for GC/FID and 0.3-ppm
for TDGC/MS.  

Table 2 lists site-specific action levels for the hypothetical site investigation along with the
data quality attributes, sample analysis, and the total number of samples analyzed per day
throughput rates for field GC/ECD, TDGC/MS, and enzyme kit analyses.  Tables 1 and 3
illustrate the impact of sample analysis rate and the number of site samples that can be analyzed
per day.  It may be necessary to make trade-offs among the data quality attributes of selectivity,
sensitivity, and precision in conjunction with sample throughput rates to meet the site-specific
DQO’s and action levels and to provide a cost-effective field analytics program.  This type of
review should be made to insure that the selected field technology meets the site-specific DQOs
established for the investigation or cleanup verification program.  

The second point is not a trivial or obvious statement.  If sample analysis lags behind
sample collection, sample collectors and decision support staff sit idle waiting for data to be
produced.  On the other hand, if sample collection is operating below capacity, analytical
instruments and field-laboratory personnel sit idle.  In both cases, site investigation efficiency and
cost is lost.  Therefore, it is essential that the analytical team member play an integral role in
designing the sample collection program.  Moreover, combining field screening and on-site
quantitative analysis into the program should increase the total number of samples analyzed while
decreasing the number of samples sent off-site for traditional laboratory analysis.  

Table 3 summarizes the field and laboratory sample charges and data turnaround times
for the analysis of VOCs, PCBs, PAHs, explosives, and semi-VOCs.  Shown in the Appendix are
assumptions and costs used to determine the TDGC/MS, portable GC, and enzyme/colorimetric
kit per sample charges.  Commercial laboratory charges vary widely depending on the size and
revenue amount of the laboratory and the number of national programs the laboratory participates
in (e.g., Contract Laboratory Program, U.S. Army Corps of Engineers, HAZWRAP, and state
certified programs).  Field analytical technologies can provide analyses comparable in cost to
regional or local laboratories employing EPA standardized methods with same or next day data
turnaround times as compared with 14 to 35-days by commercial laboratories.  Field analytics
compete best when total project cost is considered and when it is incorporated into the Dynamic
Workplan/Adaptive Sampling and Analysis Program.  Cost savings can be realized when:

& sample selection and locations are optimized.  Increased sampling
efficiencies result in more targeted sample collection efforts minimizing
the handling of samples that provide little value toward answering site-
specific DQOs - faster site characterizations and verification of cleanup.
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& the identity of the contaminants becomes known.  Increased field
analytical productivity is obtained when the type of analysis performed is
more targeted resulting in more samples analyzed per day - faster site
characterizations and verification of cleanup.

& more data are produced in less time.  More informative decisions are made
that improve the site delineation process, i.e., the separation of highly
contaminated areas from non-contaminated areas - better site
characterizations and verification of cleanup.

& a more detailed picture of the site is obtained, viz., the nature, extent,
direction, concentration and rate of contaminant movement.  Increased
confidence in evaluating the risk to human health and the environment
results - better site characterizations and verification of cleanup.

& more efficient utilization of human and financial resources is obtained.
Increased project efficiencies lead to more data obtained at lower total
project costs - cheaper site characterizations and verification of cleanup.

The rationale for selecting an adaptive sampling and analysis program should be based on the
inherent efficiencies obtained when decisions are made in the field and the overall total project
cost savings that can accrue. 
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 Table 2.  Comparison of Field Technologies for PCBs and PAHs 

                              Polycyclic Aromatic Hydrocarbons  Polychlorinated Biphenyls

Site-specific DQO’s
and Action Level Attributes GC/FID TDGC/MS Enzyme Kits GC/ECD TDGC/MS Enzyme Kits

Yes No Speciate class-specific Yes Speciate class-specificSelectivity

1-ppm/PAH MFG. and Aroclor
0.5-ppm total PCB 0.5-ppm 0.3-ppm Compound 0.03-ppm 0.2-ppm DependentSensitivity

Dependent 0.5 to 1-ppm

� 40% � 40% � 40% Dependent � 30% � 40% DependentPrecision
MFG. MFG.

� 40% � 40 %

No Yes No Yes Yes No Yes
No No No No No No No

Accuracy 
biased toward: 

false positive
false negative

Analysis
Rate/Sample 20-min 10-min 10-min 20-min 10-min 10-min

Total Number
of Samples

Analyzed per
10-hr work day

19 32 32 19 32 32
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Table 3. Field and Laboratory Cost and Data Turnaround Time Comparison

Analyte Regional Laboratory National Laboratory  Field TDGC/MS Field GC/PID or Strategic Diagnostic

Data Turnaround: Data Turnaround: Data Turnaround: Data Turnaround: Data Turnaround:
14 Calendar Days 35 Calendar Days Next Day Next Day Same Day

Contract Laboratory Program GC/ECD Enzyme Kits

VOCs $125/sample $165/sample $100/sample $88/sample Not Applicable
SW 846 method SW 846 method 8240/8260 modified 8260 modified 8021/8015

8240/8260 25-min/sample analysis 20-min/sample or headspace analysis
25-min/sample analysis 25-min/sample

PCBs $100/sample $150/sample $88/sample $102/kit
SW 846 method 8080 SW 846 method 8080 field method field method

20-min/sample analysis; 20-min/sample analysis; $100/sample 20-min analysis; 10-min analysis time;
sample preparation sample preparation modified 8270 sample preparation sample preparation

2-hr/batch of 20 samples 2-hr/batch of 20 samples 10-min per analysis; 1-hr/batch of 20 1-hr/batch of 20 samples
sample preparation samples 
1-hr/batch of 20

samples PAHs $145/sample $255/sample Not Applicable $102/kit
SW 846 method SW 846 method 8100/8310 field method

8100/8310; 10-min analysis time;
20-min/sample analysis, 20-min/sample analysis; sample preparation

sample preparation sample preparation 2-hr/batch of 20 samples 
2-hr/batch of 20 samples 2-hr/batch of 20 samples

Explosives $180/sample $220/sample $100/sample Not Applicable $102/kit
SW 846 8330/USAED 30 SW 846 8330/USAED 30 modified 8270 field method
20-min/sample analysis; 20-min/sample analysis; 10-min per analysis; TNT & RDX kits required

sample preparation sample preparation sample preparation 20-min per analysis;
18-hr/batch of 20 samples 18-hr/batch of 20 samples 1-hr/batch of 20 sample preparation

samples 1-hr/batch of 20 samples

Semi-VOCs SW 846 method 8270 SW 846 method 8270 modified 8270
$400/sample $450/sample $150/sample Not Applicable Not Applicable

40-min/sample analysis; 40-min/sample analysis; 20-min per analysis;
sample preparation sample preparation sample preparation

4-hr/batch of 20 samples 4-hr/batch of 20 samples 1-hr/batch of 20
samples 
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Appendix

 Field Analysis Costs

Table 4 illustrates the per sample costs for field-based TDGC/MS, GC with PID or ECD,
and wet chemical or enzyme kit analysis.  In the cost example, a Hewlett Packard GC/MS (model
GCD) was modified to introduce samples via thermal desorption (TD), with the data analysis
accomplished by the Ion Fingerprint Detection™ (IFD) software.  Field GC/MS instruments such
as the Viking Instrument, ~ $120,000 when fully equipped, will add $5.50 to the GC/MS sample
cost shown in the table.  The TDGC/MS with the IFD software can provide simultaneous
detection of PCBs and PAHs in complex petroleum contaminated soil samples in 10-min. The
Photovac GC/PID can provide full VOC analysis in the field.  As discussed in Section 4,
photoionization (PID) and electron capture (ECD) detectors provide qualitative compound-
specific information as compared to the MS.  These GC detectors can not provide unambiguous
compound identification but can provide rapid field screening analysis of VOCs.  The cost of a
field-based GC/ECD has also been estimated for PCB analysis.  The enzyme or colorimetric kit
costs shown in the table have been calculated based on an average per kit price that assumes 40
analysis per calibration for either the Ensys or Ohmicron kits.  Sample analysis of less than 40
samples per calibration will result in increased sample costs.

The cost analysis is based on a one time purchase of capital equipment and includes any
modifications that are required to produce high throughput field analysis; a vehicle for field
transport of staff, instrument and supplies; and generator for power.  Annual operating costs
assume a total of 4,500 soil samples will be analyzed over a 180-day field season by two chemists.
This represents an average of 25 samples analyzed per day.  Since nearly 70% of the cost to
provide service is in salary any additional field days will reduce the per sample cost, while booking
work for less than the assumed 180-days will increase the respective sample analysis cost.  Finally,
the per sample cost was calculated over a five year period.  The calculation takes into account
the time value of money based on present value of future costs to provide the service.  It ignores
inflation and assumes a 4% discount rate.  Details of the capital purchases and annual operating
costs can be found in Tables 5 and 6.  Although commercial laboratories provide volume pricing,
no one project or account will dramatically affect the laboratory life-cycle per sample cost.
Included in the commercial laboratory  per sample charges are costs for  staff, equipment,
supplies, space, management, accounting, marketing and sales.  An industry conservative 2.5
multiplier was used to estimate the field comparable per sample charges for each technology. 



26

Table 4.  Field Analytical Measurement Costs

TDGC/MS GC/PID Enzyme Kits
or ECD

Initial Capital Costs $76,000 $47,500 $27,500

Total Annual Operating Costs $178,828 $161,978 $283,595

Present Value of Life-Cycle $903,890 $797,383$595,699 (direct costs) 
Costs (assume 4% discount) $770,818 (kits)

Total Number of Samples 22,500 22,500 22,500
Analyzed Over 5-years

Cost per sample analysis $40 $35 $27 direct cost plus
$34/kit

Total Sample Cost 
with 2.5 multiplier* $100 $88 $102

* Overhead cost provided by Steve Maxwell, Technology Strategic Group, Boulder, Colorado
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Table 5. Capital Equipment Costs

Capital Capital Capital
Equipment Equipment Equipment

Instrument HP GC/MS $45,000 Photovac $26,500 SDI Enzyme Kits $6,500
Costs GC/PID

full VOC and PAH, PCB, and
SVOC analysis full VOC Explosives
486 computer, capability
operating/data oven/column & Spectrometer,
analysis software re-charge battery, balance, and
and libraries, start up kit, computer and
LaserJet printer, printer & cable printer
split/splitless inlet,
diffusion/rouging
pumps

Modifications Thermal $10,000
Desorption Unit

Vehicle Van $20,000 Van $20,000 Van $20,000

Power Supply 2.5 kW generator $1,000 2.5 kW generator $1,000 2.5 kW generator $1,000

Total Cost Total Cost Total Cost$76,000 $47,500 $27,500
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Table 6. Annual Operating Expenses
GC/MS Portable GC Enzyme Kits

Operating Costs Operating Costs Operating Costs

Labor two full time chemists $120,000 two full time chemists $120,000 two full time chemists $100,000

Software Ion Fingerprint Detection™ $10,000

Materials GC columns (13), fittings, $6,500 GC columns (13), fittings, $6,500 $37/sample average kit price, $166,500
 and and septa and septa PAH, PCB, explosive

Supplies
electron multiplier &source $3,000 detector lamp $650 detector lamp $550

pump oil $1,000

helium carrier gas ($4/day $720 He carrier gas ($4/day $720
at 180-day) at 180-day)

calibration standards $3,500 calibration standards $3,500

reagent water ($4/day at $720 reagent water ($4/day $720 reagent water ($4/day $720
180-day) at 180-day) at 180-day)

vials ($175/case) $10,938 vials ($175/case) $10,938 vials ($175/case) $10,938

spatula $50 spatula $50 spatula $50

syringes (15) $1,000 syringes (15) $1,000

coolers (3) $120 coolers (3) $120 coolers (3) $120

solvents (40-L) $750 solvents (40-L) $750 solvents (10-L) $187

Vehicle Costs insurance $1,500 insurance $1,500 insurance $1,500

maintenance ($100/month) $1,200 maintenance ($100/month) $1,200 maintenance ($100/month) $1,200

gas (20K miles/year at $1,330 gas (20K miles/year at $1,330 gas (20K miles/year at $1.33/gal) $1,330
$1.33/gal) $1.33/gal)

Overhead QA/QC 2-months $12,000 QA/QC 2-months $12,000 QA/QC 2-months $12,000

maintenance contract HP $4,500 maintenance $1,000

Total Total Total  labor and supplies$178,828 $161,978 $128,595

Cost of 4,500 kits, $37 each $166,500
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UNITED STATES ENVIRONMENTAL PROTECTION AGENCY 

WASHINGTON, D.C. 20460 

May 12, 1998 

ff XE OF 
scio w3rsTE ANO EMERGENCY 

RESF%*SE 

Dear Colleague: 

Recent scientific and.field analytical technology advances are leading to more effective 
and faster cleanup strategies. No longer is it necessary to approach contaminated site 
remediation in a piecemeal fashion. with gaps in the remediation process while samples are 
gathered and shipped for off site analysis, reports written and results debated before the next 
phase of the remediation work.begins. With the accumulated experiences with some site types 
and newer more powerful field analytical tools, site work can,proceed seamlessly from 
investigation to remediation to closeout. The opportunities for cost and time savings in site 
cleanup are far greater now than even five years ago. Our ability to realize those savings hinges 
on our ability to close the gap between what is technologically possible and what is broadly 
accepted as standard practice. 

Enclosed is a preprint of an article titled. “EPA Efirts to Promote Improved Processes 
for Site Characterization and Monitoring. ” This paper describes ths roles of the various waste 
program offices within EPA Headquarters and presents a number of specific projects, supporting 
resources, and activities to promotesmarter appro$ches to site cleanup. Through these activities 
we are artempting to synthesize successful innovations and pilot experiences to promote 
expanded consideration and use of smart investigation, cleanup and monitoring practices. 

I hope you find the article informative. If you have any questions regarding the article or 
EPA activities to promote new site investigation and monitoring technologies and practices, 
please contact Dan Powell (703) 603-7196 or Deana Crumbling (703) 603-0643. 

Sincerely, 

J&&&&JJg 

Walter W. Kovalick, Jr., Ph.D. 
Director 
Technology Innovation Offtce 
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EPA EFFORTS TO PROMOTE IMPROVED PROCESSES AND TOOLS 
FOR SITE (ZKAIUCTERLZATION AND LMONITORING 

D.&f. CRUMBLING, U.S. EPA Technology Innovation Office, Washington, DC.* 
D.M. POWELL, U.S. EPA Technology Innovation Office, Washington, D.C. 

S.C. FREDERICKS, U.S. EPA__Office of Emergency and Remedial Response, Washington, DC. 
1M.L. HURD, U.S. EPA Office of Emergency and Remediai Response, Washington, D.C. 

ABSTRACT 

The United States j%ironmental Protection Agency (EPA) advocates the use of 
innovative tools and methods to improve the cost-effectiveness and quality of 
hazardous waste site characterization and monitoring. This paper describes the 
efforts of various EPA offices within the Ofi3ce of Solid Waste and Emergency 
Response to work toward this goal. 

. 

. 

INTRODUCTION 

EPA promotes the use of innovative methods and technologies relevant to hazardous site 
remediation. As the environmental marketplace responds with the creation of tools to enable site 
characterization and cleanup to be performed “better, faster, and cheaper,” it is essential that the 
various sectors’ of the engineering and regulatory communities keep pace. As described by the 
recent National Research Council report, Innovation in Groundwater and Soil Cleanup: From 
Concept to Ctimmercialization, two ways that regulators can promote innovation within the 

. remediation arena are by 
‘. 

.  coordinating training, education, and disseminationof information about the appropriate use . 
of innovative technologies to increase general regulatory acceptance; and . . coordinating verification and testing programs to define the boundaries of appropriate use. 
while eljminating duplicative demonstration projects. 

The tooIs available for hazardous site remediationare undergoing rapid transformation. The 
regulatory, industrial, and public attitudes toward hazardous site remediation have become much 
more sophisticated since the 198Os, and the body of knowledge generated by research efforts and 
by practical experience is expanding so quickly that it is diflicult to stay current. 

* Corresponding auf/w c&&x Deana M. Crumbling, Technology Innovation Office, U.S. EPA (5 10X ). J(I I 
M Street, SW, Washington, DC 20460; e-mail: crum~ing.de;m~epamail.epagov. 

. . 
. . 



2 - 

One result of these experiential and technological advances is that practitioners no longer 
find it necessary to always perform site work in a piecemeal fashion. It is no longer necessary to 
temporarily halt remedial activities while data are gathered and summarized into reports, with the 
interpretation of the data roundly debated before’the ne.xt phase of work is begun. We often have 
enough experience now with certa& site types that we can anticipate or “presume” the problems to 
be addressed and nanow the menu of technology options to consider. The resuh is that work at 
some sites can proceed seamlessly fkom investigation to remediationand closeout. With both careful 
planning and the use of rapid turn-around, on-site analytical technoiogies, investigation and 
cleanup objectives can be achieved in a fractionof the time and cost of traditional approaches which 
rely on a’prescriptive, linear progression of phases and tasks. Considerable savings are realized both 
by reducing the numder of distinct tasks and by performing multiple tasks simultaneously. 

The challenge for advocates of innovative improvement is to begin to close the gap between 
what is possible through these “new” processes and techniques and what is accepted as “skxiard 
practice.” We must synthesize successfu1 innovations and pilot experiences into a more widely 
accepted (and practiced) paradigm that stresses thorough up-front planning of site work. 
staiceholderinvolvement, flexibility, and defensible data and decisions. This paradi-em needs to be 
accepted and recognized institutionally within regulatory and legislative tieworks so that 
impediments to its use can be removed and incentives to its implementation created. We must also 
educate field practitioners and individual regulators to alleviate misgivings they may have about 
new methods replacing older, proven ones to which they have grown accustomed and comfortable. 
It is essential that individual project teams have the tools at their disposal to fully understand and 
objectively review the application of these techniques at the site level. 

EPA is attempting to meet this challenge. The Agency recognizes the progress that is 
occurring in EPA Regional Offices, other federal agencies, and state environmental agencies that 

. dqmonstrates. the success of this approach. The burden falls to EPA Headquarters to tackie 
impediments to widespread adoption’of this paradigm by addressing issues such as budgetary and 

. regulatory constraints, lack of informkionor education, and reluctance to break with past practices. 
This paper desckibesthe roles of the various waste program offices within EPA Headquarters in this 
regard and it presents an overview of a number of specific EPA projects, supporting resources, and 
aciivities that signal progress toward meeting this chakn~e. 

. 

EPA WASTE PROGRAM OFFICES’ ROLES 

The EPA Headquarters Office of Solid Waste and Emergency Response (OSWER) is the 
national program manager for the clean-up programs developed pursuant to the major legislative 
mandates in the area of hazardous waste and site clean-up. A number of these program offkes play 



unique but interreIated roles in developing, promoting, and implementing activities that affect the 
manner by which site studies and cleanups are conducted. These of%ces and their respective roles 
are summarized as follows: 

. Technology Innovation Office (TIO): Created in 1990 as an advocate for the use of 
innovative remediationt&noiogies within OS WER, one of TIO’s principal roles is to form 
partnerships between research programs and waste prowarns within EPA, as wei1 as with 
other federai and state governmental organizations, universities and non-profit organizations, 
and private indusoy to encourage the exploration and acceptance of promising techniques 
useful for environmental remediation. 

. Office of Emergenciani Remedial Response(OERR): .4s the national program manager 
for the Super-fund program, OERR is committed to finding ways to improve site assessment 
and investigation. 0ER.R is currently working with TIO, the EPA Regional Offices, and the 
states to develop a number of toois to foster, and perhaps institutionalize. effective 
innovative site characterization practices. Since OERR is largely responsible for developing 
policies that govern the investigation and clean-up of Superfund sites, these initiatives are 
crucial to any efforts to cultivate widespread acceptance and institutional entrenchment of 
new practices. 

Office of Solid Waste (OSW): Equally critical in advancing the acceptance of new 
practices and techniques in EPA waste programs is the work of the OS W, which is the waste 
program office responsible for managing the Resource Conservation and Recovery Act 
(RCEL4) regulatory and corrective action programs. Not only does the RCRA Corrective 
Action program provide national oversight for a large number of sites to be investigated and 
cleaned up, &e guidance and regulations developed under RCRA have a profound effect on 
the p&ices employed in many waste clean-up program, both at the federal and srqe levels. 
OSW is ,actively involved on several fronts to support more efficient approaches to site 
characterization and measurement. 

l Office of Undergrouhd Storage Tanks (OL’ST): This *is the OSWER program office 
responsibie for the regulatory program governing corrective actions for underground storage 

. tanks, particularly petroleuni tanks. OUST is developing a number of tools to assist states 
in their role of leading the investigation. monitoring, and cleanup of this potentially large 
universe of sites. . 

0 Federal Facilities Restoration and Reuse Office (FFRRO): As the oflice responsible for 
EPA policy for the investigationand clean-up of facilities owned and operated by the federal 
goveminent, FFRRO has significant influence over many sites undergoing environmental 



restoration. Thus, FFRRO has substantial impact on the ultimate acceptance and 
implementation of innovative processes at federal facility sites. 

In addition to the OSWER pro_- offices, the Agency’s Office of Research and 
Development (ORD) is fully engaged in the area of improved technologies and techniques for site 
characterization and monitoring.The ORD National Exposure Research Laboratory (NERL), in 
particular, maintains the Agency’s technology expertise for characterization technology. Through 
their research and technical management of Agency programs, NERL tests and evaluates new 
processes and technologies. 

Each of the offices described above is undertaking a significant set of activities which 
promote the goal of improved site characterization and monitoring. These activities fail under two 
broad categories: policy and process improvements, and creating and disseminating better 
technology information. Together these activities work to create a climate and an institutional 
f?arneworkmore receptive to improved technologies and processes in the Nation’s waste clean-up 
programs. 

. 
PROCESS AND POLICY INITIATIVES 

Performance-Based .Measurement System 

One of the most significant EPA initiatives to create a more flexible environment for 
conducting investigation and monitoring activities across ail environmental media is the 
Performance-BasedMeasurementSystem (PBMS). PBMS embodies EPA’s efforts to break down 
barriers to using new monitoring techniques and to implement the President’s program for. 
reinventing government and reforming regulatory policy, The Agency anticipates’that PBMS w-31 
expedite development and acceptance of new techno!ogies which may provide less costly.options 
for eriviro~entalanalyses. ThePBMS initiative places regulatory emphasis on obtaining analytical 
results that provide adequate input into the regulatory decision, but leave the choice of analytical 
procedure up to the user. Adequate documentation is required to demonstrate that the testing 
protocol is truly adequate to meet the goal of regulatory. compliance. 

The Office of Solid Waste (OS W) has always subscribed to a flexible approach for analytical 
methods. This flexibility is emphasized within the EPA publication Tear LMerhodsfir Evaluating 

. Solid Waste-Physical/Chemical @efhods (commonly known as “SW-846”). The August 3 1, 1993 
. Federal Regisrer states: “& reliable analytical method may be used to meet [most] requirements 

in 40 CFR parts 260 through 27O...[SW-8461 functions as a guidance document setting forth 
acceptabIe, althoueh not reauired, methods to be implemented by the user, as appropriate. to 
RCRA-related sampling and analysis requirements.” (Emphasis added.) 



Unfortunately, the flexibility inherent in the vast majority of SW-846 applications is 
frequently misunderstood by the environmental community. For this reason, OS W has increased its 
efforts to educate and inform ihe public and regulators about method flexibility and regulatory intent 
by means of national meetings and symposia, ‘information request lines. training courses and 
workshops, and the development of guidance documents. LMore information is availabie from the 
OS W LMethods Team Home Page, entitled MonitoringScience in the RCRA Program, on the World 
Wide Web at http://www.epa.gov/epaoswerAxuwaste/test/index.htm. 

State of the Practice in Site Assessment 

. In 1997, EPA prepared a review of the various independent approaches to rapid site 
assessment that depart from past practice. The goal of this study was to understand the range,of work 
that various parties have done to improve and streamline the study of contaminatedsites. The review 
paper contained the results of interviews and literature searches to identify and summarize uuiquely 
described site characterizationapproaches within the U.S. There are at least 15 described strategies 
f?om a variery of sources. such as government agencies, academia, and professional organizations. 
Some commonahties underlie these approaches to expediting site characterization work: 

. Formulate (at the start of the project, and with the involvement of stakeholders) adetailed 
description of what the site work is expected to accomplish. 
- What is the goal of this project? What is the site decision? 
- What level of uncertainty is permitted in the site decision? What level of documentation 

is required? 
- What level of funding is available?. 

. A team approach that includes representatives from various disciplines (risk assessment, 
engineering,chemistry, compliance, etc.) is vital to adequate piarming and implementation 
of an’kfficient site characterization project. 

i - Determine data quality needs; i.e., what types and how much data are needed to answer the 
site question(s) to the Ievei of uncertainty as formulated above? 

. Deveie a Conceptual Site Model (CSM). 
- What useful data are already available? I 
- What data gaps remain? -. 
- How will the data gaps be ftiled? * 

. Consider data and documentation needs, funding, and re_eulatory aspects. 
- W ill a tmditional sampling and analytic scenario be required? 
- Can the use of field analytics and dynamic samphng plans save time and or money and 

meet ail or some data needs? 
- Important: The choice of a&tical methodologies must followfiom the data needs. 

. Prepare thorough Sampling and Analysis Plans. 

http://www.epa.gov/epaoswerAxuwaste/test/index.htm
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Address sampling design needs (e .g., statistical and uncertainty considerations, hotspots) 
Address data quality needs (e.,., 0 uncertainty considerations, interferences, detection 
limits, confirmation requirements). 

On-site generation of data provides “immediate” decision-making capability which can 
rapidly and efficiently guide characterization efforts and focus remediation selection through an 
adaptive sampling strategy. Flexible or “dynamic” work plans maximize the power of field 
analytical methods to effect a cost-effective, successful conclusion. A welhtirten work plan will 
communicatethe rationale for, and use of, each data point to be collected. Technical experts should 
be available on-site to implement the adaptive sampling strategy by evaluating analytical resu!ts and 
designing subsequent sampling protocols, and to address any problems that arise. such as 
unexpected analytical interferences. 

This type of formalized or systematic planning process is especially vital to sire 
characterization efforts that involve the use of field analytical methods. With standard “fixed lab” 
procedures and the EPA Contract Laboratory Program QP), there is an expectation of a certain 
minimum level of data quality and analyte detection limits. This “default” level of data quality can 
be expensive and time-consuming, and (possibly) wasteful if it is not needed for the specific: 
decisionobjective. However, it does provide a data quality safety net that cannot be automaticall? 
assumed with the use of field analytics. Field analysis cam realize substantial time and cost savings. 
while providing high quality data to support defensible site decisions, but this can be guarantc;‘Li 
onZy if sufficient advance planning is performed. 

Emerging Site Assessment Guidance: Presumptive Site Assessments 

In conjunction with the above, EPA is undertaking seve& initiatives to strengthen .M 
modify the Site Assessment process within the Superfund program. Among these activities is .1:1 
effort to develop st&egic site investigations for specific site types (e.g., manufactured gas plar:: x. 
grain storage bins, steel rnamrfacturers) that are designed to save time and money. ‘I’!:<-; 

- “presumptive%rategies would function as suggested protocols and could be combined i!l!i 1 ! 
compendium of assessments for the purpose of supporting several of EPA’s recent initidt!: 2 . 
including brownfields, site screening, and rapid site characterization. 

. 
Presumptive site assessments are derived from the most current practices. They foe :: - . 

inspection activities on specific strategic objectives, use field analytical methods to satisf! : :’ : 
needs when possible, and emphasize a reduction in time and COA (as compared to a convent ‘. : 
site characterimtionapproach) by combining activities. Some prior knowledge of site histop \t 
be necessary in order to select an appropriate assessment approach. Based on the type of site xl : 

. . 
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history, the presumptive site assessment wo&d specify likely contaminants and their probable 
locations, as we11 as promising’characterization strategies. 

EPA hopes to deveiop example strategies in cooperation with EPA Regional Offices using 
the Superfund Technical Assessment and Response Team (START) contractors. Region 7 efforts 
have focused on grain storage sites. Region 6 is exploring creosote sites, aerial applicarors, and dry 
cleaners. Ail Regions have been encouraged to assist in the development of presumptive site 
assessment guidance, which need to be practical and usefu1, reflecting the experience gained from 
past site assessment efforts. The Regional Offices are working with EPA Headquarters to help frame 
discussions on the development of these guidance and to deiiberate on key policy issues. State 
requirements and experience will be considered as well. Preliminary discussions with the 
Association of State and Territorial SoIid Waste Management Offkials (ASTSWMO) indicate a 
strong interest. Kansas representatives have written a letter asking to participate. Some EPA 
Headquarters contract work related to this effort has been compieted: four draft templates were 
prepared which considered dry cleaner operations, manufactured gas plants, steel manufacruring 
sites, and paint shops. 

Brownfields Site Assessment Guidance 

A large portion of future site evaluation workload lies in brotiehis programs, which link 
economic development with the environmental restoration of underutilized, abandoned, or idled 
properties, with the goal of beneficial reuse. A premium is placed on investigations that are less 
costly and performed more quickly than has been the case in more traditional settings. To provide 
assistance to state, tribal, and municipal officials, EPA is developing a guidance document entitled 
Qua@ Assurance Guidance for Conducting Brownfields Site Assessments. It will include a 
framework for determining the types and quantity of environmental data needed to make decisions 
regarding site characterization and redeveiopment’ potential, as well as a template Quality ’ 
Assurance Project PI&i (QAPP), which describes the a&ties needed to ensure that coliected data 
are of known quaIity to support reasonable, tiorm6cI decisions. ’ 

. . - 

OERR Site Akwnuent Team . 

This team coordinates many of the aboye activities within the Superfund.pro-m, and is 
comprised of Site Assessment Regional Coordinators f?om the five OERR Regional Centers. as 

. . well as from the various Superfund program “Centers” (State and Tribal Site Identification. 
Information Management, Contracts Oversight, Community Involvement and Outreach, Program 
AnaIysii, and Resource Management). The Team’s mission is to ensure consistency and 
communication across the Regions and to develop policies that facilitate the site assessment process. 

. 



RCU Corrective Action St-rat= 
. 

In a May 1996 FederaZ RegWer Notice EPA introduced its strategy for promulgating 
regulations governing corrective action for contaminant releases at hazardous waste management 
facilities which are regulated undgr the Resource Conservation and Recovery Act (RCRA). This 
Advanced Notice of Proposed Rulemaking (ANPR) emphasized areaS of flexibility within the 
current program and described program improvements under consideration. Section III.C.2 (pp. 
19444- 19446) emphasizes the critical importance of carefully designed and implemented RCI&4 
Facility Investigations (RF&) to accurately characterize the nature and extent of site contamination. 

Experience in corrective action implementation has demonstrated that poorly focused 
investigations can become a drain on time and resources and, in some cases, unnecessarily delay 
remedial actions. EPA emphasizes that remedial investigations should be tailored to the specific 
conditions and circumstances at the facility and focused on the units, releases, and exposure 
pathways of concern. A number of approaches were discussed in this AXPR as being particularly 

I helpful in developing focused site investigations: 

. The use of dynamic conceptual site modeIs considerably aids planning and risk-based 
decision-making at a site. 

. EPA encourages program implementors and facility operators to take advantage of the cost- 
and time-savings possible with innovative characterization technoiogies. Exploitation of 
innovative site characterization technologies (inciuding on-site analytical techniques and 
adaptive sampling plans) offers many benefits which include 
- on-sitedecision-making and optimization of the investigation effort; 
- enhanced 3dimensional understanding of the site; 
- better identicationof actual or potential risks posed to human or ecological receptors: and 
- morerapid assessment of the need for interim actions. . . Tailor&g ‘data quality objectives (DQOs) to site-specific needs ensures that environmental . 
data are scientifically valid and defensible for the intended use. EPA has found that site 
investigations can be expedited considerably when DQOs are carefully established. 

l The use of existing information to stream!inethe remedial investigationcan reduce costs and 
i&ease the speed of cleanups. Where DQOs have been established, the adequacy and 
usefilness of existing data is assessed by comparison with the project DQOs. 

. Action Ievels (health- or environmentally-based concentrations derived from chemical- 
specific toxicity and protectively conservative exposnre assumptions) can serve as a trigger 
mechanism for deciding whether additional investigation is warranted. Actions levels can 
be most beneficial if they are available during the planning stages of site investigations. 

. If thorough advance planning is used, likely remedial strategies will become clear earl> I II 
the site assessment process. To expedite the corrective action process, EP.4 encour+c\ 

. 
,. 



. Sediments sampiing technologies. 

TIO has worked with the CSCT pilot managers to promote the acceptance of verified 
technologies. TIO has created or employeds number of mechanisms to publicize and distribute the 
verification reports to potential t2chnology users: 

+ A network of characterization technology advocates located in EPA’s regional waste and 
laboratory pro-m; . 

l A relationshipwith the InterstateTechnology Regulatory Cooperaation (ITRC) Workgroup; 
. The use of the Technology Innovation Offlice’s e.xhibit booth to gain visibilitJi at relevant 

environmental, regulatory, and professional conferences; 
. . Internet access to all documents through the Technology Innovation Office web site (CLU- 

IN) at http:Nclu-iu.coudc~arl.htm#verification; 
. Mass mailings of fliers announcing the availability of new CSCT documents; 
. Announcements through e-mail and postai mail distribution of the TechDirecr listserver and 

TechTrends newslerter; and 
. Topical seminars and briefings for key user groups at the various Ievels of government and 

the private sector.. , 

Documenting Performance 

Working with its federal partners, TIO is addressing the need for case studies to document 
successful applications of field analytical and geophysical technologies and techniques. Mindful 
of the benefits at&butabIe to collecting this information in a uniform manner, TIO d work with 

*the member agencies of the Roundtable to develop a guide for collecting and presenting case studs 
information relevant‘to site characterization. This guide will consist of two parts: the fist section 
will facilitate the Col.lection aizd documentation of information during the actual performance of . 

_ the project which will be viti to later preparationof a case study report; the second part of the guide 
will serve as a template for wri&tg the case study report in a consistent format.. 

TIO is gathering information on intriguing projects already underway in a number of places 
around theunited States. One such effort, recently completed through joint effort of EPA Region 1. 
Tufts U&r&y, and the Air Force at Hanscom AFB (iti Massachusetts), is the subject 0f.a case 
study, which will concisely describe the investigational tools used, the use of the field generated 
analytical da@ that addressed& site decision, and the costs.‘Some informationabout the work donor 
at &nscom AFB is currently available through the Clean-Up Information (CLU-IN) Internet sir; 
at http://ciu-in.com/charl.htm#regional. Similar projects have been done by other federal and ~txc 
programs, with inforination accessible through Internet sources. TIO will continue- to work 10 
identify these projects and disseminate their results through the preparation of additional c;lx 

, -_ 

http://ciu-in.com/charl.htm#regional
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studies. TIO realizes it may be unaware of some projects and is actively seeking information OR their 
existence and results. 

Promoting Technoiogy Availability and Use 
-- 

Tracking technology availability and deployment represents another critical activity in the 
promotion of improved technologies and processes. To address the need of site managers, 
consuiting engineers, and others for better understanding of the tools and services avaiIable to 
conduct site characterization and on-site chemical analysis, TIO developed the Vendor Field 
Analytical and Characterization Technologies System (Vendor FACTS). Vendor FACTS is a 
searchable database of innovative site characterization technologies and vendors, which is updated 
yearIy. It is currently in its third version (Vendor FACTS 3.0), and contains 154 anal!-tical. 
geophysical. chemical extraction, and sampling technologies provided by 116 technology vendors. 

The product information within Vendor FACTS is provided by the vendors (without EPA 
endorsement), and covers applicabiiity, performance, and current use. It is available from EPA at 
no charge in CD-ROtM format. Alternatively, it can be downloaded from the Internet through the 
CLU-IN web site at http://clu-in.com/c~rl.htm#selection. Vendor FACTS allows a potential user 
to quickly screen technologies for a particular application, and to examine particulars-such as 
potential media, an-’ - ~]LZS, detection liuits:. ‘interferences, etc. Developers of field analytical 
technologies are encouraged to participate by completing a Vendor Information Form. Vendor 
participation is free-of-charge. 

EPA is also working with the US Naval Facilities Engineering Command and the US Army 
Corps of Engineers to develop a Field Analytical and Sampling Technology Matrix and Reference ’ 
Guide for field aklytical and sampling/extraction technologies; l.n poster form& the Matrix will 

. p.mvide a tooi for project managers to quickly identify technology options and compare them against 
their specific site problems. Composed of two parts, one for field analytical technologies and one 

. for sampling and extzactiontechnologies,the matrix provides simple ratings on the capabilities and 
limitations of a wide range of technoiogy options. Parameters include target analytes, throughput, 
media types, co% verification/evaluation experience, interferences, depth limitations, etc. The 
a&ompanying Refereence Guide provides more detailed dekiptions of how the ratings were derived 

. and lists supporting information resources, The printed matrix will be available summer 1998. The 
Corps xvi11 also arrange for on-line availability at the Federal RemediationTechnoiogies Roundtable 
home page at http://www.frtr.gov. The FRTR homepage already includes the FRTR Treatment 
Technologies Screening Matrix. 

. A new EPA repofi Field Analytical and Site Characterization Technologies: Summa? qf ’ 
Applications, was released by TIO in November 1997. it s ummarkes (in tabular format) over 200 “-- 

http://clu-in.com/c~rl.htm#selection
http://www.frtr.gov
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defensible, yet cost effective, manner to achieve the ultimate goal of human health and 
environmental protection. The range of experience and knowledge gained over the past decade is 
permitting EPA to capitalize& new technologiesand new ideas. To maintain the momentum of this 
progress, EPA must continue to recognize, coordinate, and promote the often isolated individual 
initiatives underway, while developing a cohesive program to advance their use. Both in terms of 
technology and process, significant improvements have been achieved which stand to not only 
increase the effectivenessof our clean-up programs, but also to save considerable resources. More 
and more voices within governmental, academic, and private sectors are calling for the use of 
thorough systematic planning, team participation, field analytical technologies and other 
innovations to save t@e and money without sacrificing data quality or the level of protectiveness 
required of the Agency. The challenge for EPA’s clean-up programs lies in cormnunicating and 
cultivating these advancements within all levels of the decision making structure. 
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Case Study Abstract 

Hanscorn Air Force Base 
Middlesex Co&y, Massachusetts 

Site Name and Location: 
Hanscom Air Force Base 
Middlcscx County, Massachusettz 

Sampling & Analytical 
Technologies: 
1. Geopmbc; 

2. Bruka li~mnal Dewrption Robe 
Head 0~1 Gas Cbmmmo~hy/Mass 
Specuomaer (Bruka TDGQMS); 
3. Tckmar Purge and Trap 

CERCLIS # 
MA8570024424 

Conccnbatatar with Hewlett-Packard 
CC/MS; 

Period of Operation: 4. Ion Signature Technology’s 
194 I - I973 supported tighter Tbcmal Dewbeer with Hewlett- 
airctafc operations and maintenance; Packard GC’MS (Tufts TDGCMS); 
Air Force Research & Development 5. Ion Signature Tecbnolagy’s Ion 

Fingerprint Detect& (IFD) Software 

Current Site Activitia: 
RVFS complete, ground water pump and 
treat opcradonal May 1991. total flow 30 
GPM. Focused Feasibility SNdy. 

Operable Unit: 
#Ol (Site I - FireTraining Area II; 

6. Field.mgged Inductively Coupled 

Site 2 & 3 - Paint Waste Areas) 
Plasma/Optical Emission Spectrometer 
(ICP/OES) 

Point of Contaa: 
Roba Lim 
US EPA - Region 1 
I. F. Kennedy Federal Building 
Boston, MA 02203-2211 
(617)223J521 
hnp~iclu-in.comlhacomhen. 

Media and Contaminanb: 
Groundwater and soils at Hanscorn Air 
Force Base are con~abuted with 
chloiinated and aromatic solvmt$ 
metals, and pew&aim compamds. 

Technology Demonstrator: 
Tufts University, Chemishy Dept. 
Center for Field Analy&al SNdics & 
Technology 
M&ford, Ma.wchuctts 02155 
(617) 627.3474 

Number of Sample Analyzed during Investigntioa: 
A IO-day Adaptive Sampling and Analysis Program produced the following: 601 soil samples scaxencd for volatile organic 
compounds (VGC) (<I min/analysis); 158 soil samples far quantitative analysis for VOCs (I5 min/analysis): 69 soil sampler 
for simultaneous quantitative analysis of pOlychkxinated biphenyls (PCBs) and polycyclic wxtatic hydrocarbons (PAHs): 
12 I quantitative soil samples for metals (8 min/analysis after microwave sample digestion). 
Cost Savings: 
The cast savings using tbii appmacb are estimated at 500/ ow traditional methods. 

Field analytical metbodf can provide quantitative data N support remedial decisions for contaminated soil. The assessment 
of contaminated roil was ~mplctcd in two weeks using an Adaptive Sampling and Analysis Strategy. 

Description: 
As part of EPA’s Envimnmcntal Technology Inkiativc (ETI), Tufts University conducted a demonsration of the ability of 
field analytical methods to produce data of sufticimt quality to support a risk assessment The specific risk scenario was soi 
contambmtion migration to gmund water. Action limits were set at tbe 20 Dilution-Attmuation Factor (DAF) fmm EPA’s 
Soil Screening Levels. Over a two week period. subsurface soil cores and samples were collected using a Gaprobe. Soil 
samples we -al with tbc Broker Thermal Resorption GC&iS at an average rate of 75 sampla/day. Quantitative VO( 
analyses were performed using conventional (Tekmar) purBe k Trap GC&fS in conjunction wirh Tuftsdeveloped IFD 
software to speed processing of the MS signal and data analysis. After extraction. simultanmus quantitative PAHiFCB 
analyses were performed by Tuftsdeveloped Thermal Des&a GCJMS and IPD data analysis producing data with only a I( 
minute run time. Finally. fixed-lab quality data for metals wd(i pmduccd in the field by the use of b+xd microwave 
digestion and a field-adapted ICP/OES. 
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UNITED STATES ENVIRONMENTAL PROTECTION AGENCY 
WASHINGTON, D.C. 20460 

August 7, 19ae 

MEMORANDUM 

SUBJECT: 
FROM: 

TO: 

_- 
Clarification Regarding Use of SW-846 Methods 
Elizabeth Cotsworth, Acting Director 1 s 1 Matt Hale for 
Office of Solid Waste 
RCRA ‘senior Policy Analysts 
Regions I - X 

It recently came to the attention of EPA’s Office of Solid Waste that addikod guidance is needed 
regarding certain methods in Update III to Test,Methods for Evaluating Solid Waste, Physical/Chemical 
Metho& (SW-846) and the use of SW-846 methods in general, in order to assure appropdate use by the 
laboratories and the regulated community. The purpose of this memorandum is to set forth the guidance 
as a clarifkation to SW-846 for reference and,distibution to the States and to other interested parties, 
including laboratories and the regulated coriummity. 

SW-846 contains the analytical and test methods that EPA has evaluated and found to be among those 
acceptable for testing under subtitle C of the Resource Conservation and Recovery Act (RCRA). In most 

‘situations, SW-846 fbnctions as a guidance document setting forth acceptable, although not required, 
methods to be implemented by the user, as appropriate, in responding to RCRA-related sampling and 
analysis requirements. The methods are intended to be used and modified, as needed, to promote 
unbiased, sensitive, precise, comparable, and specific analyses and test results. In addition, with the 
exception of method-defined parameters (e.g., Method 13 11, the Toxicity Characteristic Leaching 
Procedure), SW-846 methods need’not be applied in a prescriptive manner. The Agency strongly 
recommends that the regulated entity develop a project-specific sampling and analysis plan in 
conjunction with other professionals (e.g., laboratories) and the regulating authority, to address both 
sample collection and method application tid to assure the generation of data of the appropriate quality. 
The Disclaimer and Cbpter Two of SW-846 provide additional guidance regarding the appropriate use 
of SW-846 methods, and Chapter One provides guidance regarding the development of a 
project-specific sampling and analysis plan. 

SW&846 also is a “living document” that changes over time as new information, analytical technologies, 
and data are developed and made available. Advances in analytical instrumentation and techniques are 
~~dtmally reviewed by the Agency and periodically incmpor+d into SW-846 to support changes in 
the reguIatory program and to improve meth~perfoim.an&. Update III represents such an in~rporation 
inta SW-846. The @ate was‘linalii on June 13.1997 (62 FR 32452): and included 37 rewed 
m&hods and 6 1 hew methods. Besidk providing new technologies and unproved methods, the Agency 
shove as part of Update III to address some long-standing concems or niisconceptions regarding the use 
of SW-846 and its methods. 

Subsequent to fdig Update III, the Office.of Solid Waste received additional public comments 
regarding the content of a few of the methods. The Agency reviewed the comments and determined that 
additional guidance regarding the subject methods would be beneficial to the’regulated community and 
regulating authorities. The Agency notes that this guidance Simply clarifies the original intent of the 
methods and the makmal, and does not represent’,significant’chang~s ta the Update III methods as 
proniulgated on June 13, 1997. In the future, the Agency plans to revise the affected SW-846 methods to 
include this guidancz. 



” :.. . 

Attachment-l to this memorandum contains a sycopsis of the clarifications 10 :enain portions o-tb&<:.‘. : 
following SW-846, Final Update III methods: 5 ‘., ‘... 

Method 35508, Ultrasonic Extraction 
Method 5021. Volatile Organic Comoounds in Soils and Other Solid Matrices Using Eouilibrium ‘....:: 
H&pace Analysis - ’ 

- 1 

Method 5035, Closed-System Purge-and-Trap and Extraction for Volatile Orgznics in Soil and 
Waste Samples 
Method 6010B, Inductively Coupled Plasma-Atomic Emission Spectrometry 
Method 8000B, DeterminativQuomatographic Separations 
Method 8082, Polychlorinated Biphenyls (PCBs) by Gas Chromatography 

The methods are d&used in numerical order, as listed above. Attachment 2 to this memorandum 
provides a more detailed discussion of the issues surrounding the clarifications. The detailed dis.cussions 
in Attachment 2 should be reviewed to fully appreciate the context on which the clarifications are based. 
All copies of this memorandum should be distributed with both attachments 

cc: Michael Shapiro 
Barnes Johnson 
Key Regional RCRA Contacts 
RCRA Branch Chiefs 

’ Enforcement Division Directors 
Larry Reed, Superfund 
Anna Virbick, UST 
Walt Kovalick, TX0 
David Friedman, EMh4C 
Tony Pagiiaro, AClL. ’ 

Attachments to this Memorandum can be viewed and downloaded from the following Internet 
address: http://clu-in.com/sw846mem.htm 

_ ,.’ 

http://clu-in.com/sw846mem.htm
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Field Sampling and Analysis 
Technology Matrix and 
Reference Guide 

The Field Sampling and Analysis Matrix and Reference Guide is a quick reference 
source to provide users with a basic understanding of the sampling and field analyti- 
cal technology options available for site screening, characterization, and monitoring. 
This screening tool gives users a general understanding of the applicability of held 

analytical and innovative sampling technologies by 
- comparing them along a number of application and 

performance parameters. The matrix and reference 
guide will enhance technology information transfer 
and allow site managers to quickly understand and 
assess a range of technologies that may be appropri- 
ate for their specific site problems. 

This resource is comprised of three parts. The matrix is actually two matrices (one 
covering sample analysis technologies. the other for sample access and collection 
technologies) organized in a poster format. These posters allow project managers to 
see the range of technology options and their relevance to a number of parameters, 

including analytes, media, throughput, cost, data quality, investigation derived wastes, stage of development, 
precision, accuracy, etc. The second part is the accompanying reference guide which provides more detailed 
descriptions of the technplogies and bibliographic references. 

The “Matrix” was developed by the U.S. Navy, U.S. &-my Corps of Engineers, and EPA with input from the 
other member-agencies of the.Federal RemecliationTechnologiesRoundtable to benefit hazardous waste site 
cleanup program managers. Interagency participation was essential to ensure that the “Matrix” meets me needs of 
project managers in all of the Roundtable agencies as well as decision-makers at non-Federally managed sites. 

The matrix and reference guide is patterned after theRemediation Technologies Screening Matrix and Reference 
Guide, Version 1 (EPA 542-B-93-005). It draws upon a number of existing resources, including (but not limited 
to): 
. The Vendor Field Analytical and Characterization Technologies System 

(VendorFACTS) & 
The CalifomiaMilitaryEr&ronmental Coordination Committee (CMECC) BP- d . 
Field Analytical Measurement Technologies, Applications, and Selection 
maGix 

. EPA compendium of field methods 
Sensor database under development by the Air Force’s Armstrong Labom- Y. 
tory . DOE Field Analytical Technologies Matrices (from the PreferredAltema- ! 
tivesMatrix) 



&EPA Field Sampling and Analysis 
Technology Matrix and 

6 Reference Guide 

To Obtain a Copy 
Download-ri copy J-ee of charge from the following 
on-linesource: 
Federal RemediationTecbnologies Roundtable 
(FRTR) web site 
http://www.frtr.gov 

Order afiee hard copy from: 
National Center for EnvironmentalPublications and 
Information (NCEPl) 
U.S. Environmental Protection Agency 
P.O. Box 42419 
Cincinnati, OH 45242 
Telephone: (513) 489-8190 or I-800-490-9 198 
Fax: (513) 489-8695 

Title: Field Sampling and Analysis Technology Matrix and Reference Guide 

EPA Document Numbers: EPA-542-B-98-002 (reference guide) 
EPA-542-B-98-002A (posters) 

Name 

Organization 

Address 

Date 

City/State/Zip 

Telephone N ber I ‘t” 
Email Address 

http://www.frtr.gov


Oftics of Slid Wasle and 
Emergency Response 
(SlOZG) 

EPA 542-F-97624 
November 1997 

/EPA Field Analytical and Site 
Characterkation Technologies 
Sum m ary of Applications 

Newer field analytical and site characterization technologies offer 
potential savings in time and cost compared with traditional tech- 
nologies. The United States Environmental Protection Agency 
(EPA) Technology Innovation Office (TIO) is interested in increas- 
ing awareness of these technologies by encouraging information 
exchange among federal, state, and private-sector site managers, 
remediation professionals, and other interested parties. 

A  report is now available which provides information about experi- 
ences in the use of field analytical and site characterization tech- 
nologies for 204 contaminated site applications. For each technol- 
ogy, information is provided on the reported uses, including the 
types of pollutants and media, reported advantages and lim itations, 
and cost data, when available. Information for this report was 
obtained from  federal and state site managers 
and from  the Vendor Field Analytical and 
Characterization Technologies System (Vendor 

FACTS) database. This report is intended to provide information 
that will facilitate the broader use of various field analytical and 
site characterization technologies at hazardous waste sites by 
encouraging information exchange among federal, state, and pri- 
vate-sector site managers. 

This report documents uses of the following field analytical and site characterization 
technologies at contaminated sites: 

Chemical Technologies 
l Biosensor 
- calorimetric tert ship 
l Cone penetmmeter mounted sensor 
* Fiber-optic chemical s%nsor 
l Fourier-transformed infrared (FTIR) spectmmetry 
* Gas chromatography 
l Immunoass=ay 

Radionuclide Technologies 
. Gamma radiitim detector 
* Passive alpha detector 

Sampling and Sampler 
Emplacement Technologies 

* Mercury vapor analyzer 
l x-ray fluarexence 

Geophysical Technologies .soilga5sa;npliig - 
l Vertical ground-water pmfiliq 

l Bore-hole geophysical 
* Direct-push electrical conductivity 
* Electromagnenc induction 
l Ground penetrating radar 
* Magnetomehy 
l Seismic protiling 

* Vibrating well iratallalion 

See the reverse side for information on ordm’ng this report. 



&EPA Field Analytical and Site 
CharacterizationTechnologies 
Summary of Applicafions 

To Obtain a Cogy 

and Information (NCEPlI 
U.S. Environmental Protection Agency 
P.O. Box 42419 
Cincinatti, OH 4.9242 
Telephone: (5X+) 489-8190 or 1-800-490-9198 
F.&x 6E.) 189-8695 

Title: Field Analytical and Site cChamcterization Technologies, Sums y of Applications 

EPA Document Number: EPA-542-R-97-011 

C@mizatian 
AddreSS 
City/State/Zip 
Telephone Number 

$temet Address 

.- 



United States 
Environmental Protection 
Agency 

Solid Waste and 
Emergency Response 
15 102G) 

EPA 542-F-98-008 
April 1998 
clu-imcam 

Environmental Technology 
Verification (ETV) Program  
Site Characterization and 
Moriitoring Technologies P ilot 

i 
Verification Reports 

The Site Characterization ondMonftoring Technologies Pilot is one of twelve pilotverificotian progroms 
operating under the negis of the EPA EnvironmentolTechnology Verification (EIV) Progrom. One of 
the roles of this BfV pilot is toplon and execute field evuluotions.The gool of this effort is to generote 
crediblecost and performonceinformation. 

The Pilot will fulfill the need for independent evoluotion of monitoring ond site charocterizotion 
technology performance. tt brings together the interests of Federal ond state regulators; Federal 
technology evolution ondvertficotton entities; ond potential end users of these technologies to 
faciBtoteindependentandexpertverificationof technology performance.Customers,investors,and 
regulotorsoltke till judge a technology on its merits, backed by qucdtt dmo. 

This Pilot employs a third-party verification orgonizcrtion (DOE’s Sundin ond Oak Ridge Nationcd 
laboratortes) to developdenronstrotion plans, conduct the evoluotions, and write the ftnnl reports. 
Based on the assessment of tbeneeds of users, the pilot annually solicii uvailoblevendors, selects 
~pproprtrrtntechnolog~~,andconductsperformanceevoluattonsin the fteld.Technologiesareselocted 
bowl on their appBcobititotbeidenttfiedcategory of need, their maturity (commerctoBy rendy, full- 
stole field units), and the wttngness of the vendors to parttdpcrte. After the field evcduatton, this EfV 
Pilot produces nveriication report on each technology.Theverifiifim tion reports document evaluation 
octtvffesond present datn to verify technology performance relnttve to vendor claims. Each report 
indudes o 3~pageverificotionstqtement signed by the Director of the Nutional Exposure Resenrch 
tn!Jorutory. 



ET1/ 
ENVIRONMENTAL TECHNOLOGY VERIFICATION (ETV) PROGRAM 
SITE CHARACTERIZATION AND MONITORING TECHNOLOGIES PILOT 

CoNr PmIRom/lAsrR Itl!mn FwoRoatr 
The Site Chetactedzation and An&& Penetmmeter System (SCAPS) UF Sensor and Support 
Svstem F9A6co-R-97-019 
The Rapid Q&al ScreeringTcol (ROST) LfFSystem for Screening of Petroleum Hydrccarfxns in 

EPAE03R-97a 

EPAmR-97.148 
EPA-R-97.149 

ku~Pomu X-RAY F~UORWN(~ANAUZLRI 
Reid PortaMe XRF Analyze S&c MAP Spectrum Analyzer EPA@3R-97-147 
Field PortebfeXRF Anafyzen HNU Systems SEFA-P Ana@er EPA933R-97-144 
Field PortableXRFAnafyaecTN 9ooo andTN Lead Analyzer EPAB%R-97-145 
Field PortaHeXRF Analyzer; Metomx X-MET 920MP EPA6W)R-97-151 
FieldPortableXRF~Me~~X~~92QPandX-MET940 EPAmR-97-146 
Field Porta& XRF Anafyzer, Niton XL Spec++m Analyzer EPA933.R.97-150 
FIM AHAtmolMrmo~sro~Mw~~~~ PO~YCKORIHAXD BIPHUIY~~ (PCBr) 
Emiffiard PCBTest IQ Skategic Diigwstics Inc. EPA~~~R-s~I 13 
41WVaporDetector;FlecbicSensorTechnology ElW3R-98114 
RaPID Assay System for PCB Analysis: Sbategfc Diagnostics lx EPAWR-98111 
LXCO PCM3orideAnatyzer. Dexsil Corporation EpAEc0R-98109 
D Ted PCBTest K% Strata@ Diagnostics, Inc. EPAWR-99-112 
PCB Immuncassay hit Hach Company EPA6001798110 
~~~~G~/SOUGIJ~~PUHG~~CHNO~OGI~ 
AMSDualTkeherSap~ler EPAE03.R-9609, 
JMCEnvirormentalMsSubsalProkzMements Associates.Inc. EPA600R-99091 
Errdux Soil kweskgabdn System; Quadrel Services. Inc. EPAGZQ.R-m 
Gor&xberScreening Survey Passff Soil Gas Sampling System; W.LGore & Asscciates 

Core Barrel Sempfer;SimrfprobeTechnokgies, Inc. 
EPAE@-R-98095 
EPA6coR-9B-094 

Large Boresd sampler Geoprobe systems, II-C. 

uKoslNe Rmux 

I Well-head MonitoringNeasurementof VolatileOrganic Compounds (VOCs) in Water 
Decision Support Software 

Fo~MonInraammoti: 
Eric Koglin 
(702) 7982432 
koglin.edc@epa.gov 

Steve Billets 
(702) 79E2232 
billete.steve@eoa.oov 

,_ _ --.. - - .-. 
Visit the Pilot home page at 

http:/huww.epa.gov/etvi or http:llclu-in.comlcsct.htm 
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United Stares 
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Agency 

Office of Research and 
Development 
Washington. DC 20460 
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@EPA Site Characterization Library 
Volume 1, Release 2 

A LIMITW NUMBER OF &PIES OF 
THE FIRST VERSION ARE AVAILABLE 
FROM NTIS. 
Phone: l-800-5556847 
Document: PB9&503792 

($135.00) 

- 

FOR MORE INFORMATION: 
Jeff VanEe 
(702) 7982367 
vanee.jeff @epa.gov 

Volume I, Release 2 of EPA’s National Exposure Research Laboratory 
(NERL . Las Vegas) Site Characterization Library (EPA 600-C-98-00 I ) 
contains electronic documents and computer programs related to the 
characterization of hazardous waste sites. EPA has produced this library 
to facilitate access to these important information resources and 
computer-based tools. 

The CD-ROM contains documents in the following subject areas: 
3 Project Planning and Data Quality 
3 RCRA/Superfund Site Assessment Guidance 
3 Field Operations and Standard Operating Procedures 
3 General Site Assessment Guidance 

‘3 Other Site Assessment Topics: Geophysics. NAPLs, Karst, and 
Ecological Assessment 

‘3 Soil, Vadose Zone, Sediment, and Hazardous Waste Sampling/ 
Monitoring 

3 Ground-Water Sampling and Monitoring 
3 Risk Assessment 

In addition, the CD-ROM contains numerous computer-based programs 
to assist in site characterization. 

To OBTA!N A COPY. GJNTACI: 
WEPI 
‘0. Box 42419 
ncinnati, OH 45242 

Phone: l-8oo490-9198 
Fax: I-51 3-489-8695 
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BEPA CLU-IN 
Hazardous Waste Clean-Up Information 
WorldWide Web Site 

The Hazardous Waste Clean-Up Information (CLU-IN) System 
provides information about innovative site characterization and 

treatment technologies. The web site offers avariety of 
information for federal and state personnel, consulting 

engineers, technology developers, vendors, remediation 

contractors, researchers, community groups, and citizens. 

CLU-IN World W ide Web Site 
http://alu4n.org 
l Read about the application, development, and commercialization of innovative site charac- 

terization and remediation technologies and programs such as interagency consortia and 
public-private partnerships designed to facilitate their use. 

l Download recent documents and access databases designed to aid those responsible for 
hazardous waste site remediation. 

l Locate appropriate funding sources and technical support for all stages of new technology 
development. 

l Subscribe to TechDirect, a free email service that highlights new publications and events of 
interest to site remediation and site assessment professionals. 

l Link to other Internet sources of information on environmental restoration and technology 
development. 

.- 

http://alu4n.org
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&EPA b TechDirect 
Technology Information Service 

._, TechDirect is a free information service that highlights new 
‘_ publications and events of interest to site remediation and site assessment 

professionals. Each month, TechDirect will send you an e-mail message 
describing the availability of publications and information on upcoming 
events. For publications, the message will explain how to obtain a hard 
copy or how to download an electronic version. 

To SUBSCRIBE on fhe CLU-IN websife: 

if you do not have World W ide Web Access: 

STEP 1: Compo% an e-mail message to: 
listserver@unixmail.rtpnc.epa.gov 

STEP 2: Do not include a subject line in your me&age; however, 
you may add a period K.” if your mailserver requires an entry. 

STEP 3: The body of your message should say: 
subscribe tecbdirectjirstnnme Iastname 
(eg. subscribe tecbdirect Jef Heimerman) 

TIP: Please have your Postmaster exclude 
utechduect@unixmail.rtpnc.epa.govn 
from  your AutoResponder if you are using one. 

For more information on policies, programs, organizations, 
publications and databases useful to waste remediation profession- 
als, visit the Hazardous Waste Clean-Up Information (CLU-IN) 
Web Site at http://clu-in.org. 

If you have any questions or comments concerning this service, 
please contact the U.S. EPA Technology Innovation Office at 
(703)603-991Oore-mailheimerman.jeff@epa.gov. 

http://clu-in.org


Field-Based 
Site Characterization 

Technolbgies Short Course 

T he CERCLA Education Center (CEC) is a unique training forum implemented by tie U.S. Environmental 
Protection Agency’s (EPA) Offlice of Solid Waste and Emergency Response (OSUTR) Technolo-q Innovation 
Office (TIO). CEC com-ses have been developed cooperatively by TIO: the Office si Emergency and Remedial 

Response (OERR), the Office of Acquisition Management (OAT?), the Oftice of Enforcemerit and Compliance 
Assurance (OECA), and the Office of Research and Development (ORD). The CEC’s smxtured cuniculum, designed 
for EPA hazardous waste site managers and other environmental professionals, enables pz<icipants to schedule training 
that is of particular interest to them and most appropriate for their projects and workload. 

ie CEC is pleased to offer the Field-BuwdSite 
haracrerization Technologies Short Course, an 

advanced workshop designed to offer participants a 
detailed introduction to a wide anay of technologies 
that can bk used on site to characterize the chemical 
and physical nature of a hazardous waste site. 
During the short course, participants will be asked to 
match applicable site characterization technologies 
to site-specific hazardous waste problems. 
Participants also will be made a-&are of the 
advantages and limitations of each technology, the 
logistics necessary to -ose the teclmology, and the 
sampling desip and implementation considerations 
that will improve data quality. 

There are no tuition costs for this course. The come was designed for an audience of environmental professionals and 
regulators who are involved directly or indiitly in the use or implementation of site characterization technologies or 
data interpretation related to those technologies. Individuals registering for the course should have: (1) direct or indirect 
xperience with common sampling methodologies for soil, air, surface water, and groundwater, (2) a general 
lderstsnding of data quality levels; (3) a general science background; and (4) an understanding of common approaches 

.J performing site characterizations. 



The registered carticioants are surveyed in advance to determine which technologies are of the greatest interest The 
technoiogies they choose are presented during the course; however, participants receive manuals containing information 
on all of the technologies. 

I. Introduction 
II. Overview of Site Characterization 
III. Geophysical Characterization Techniques and Data 

Interpretation -- 
A. In Situ 
B. Borehole 
C. Surface 
D. Emerging and Innovative Approaches and 

InsQuments 
E. Hands-On Exercises 

IV. Organic Chemical Characterization Techniques and 
Data Interpretation 
A. Hand-Held Survey Instruments 
B. Colorimeuic Indicators 

it 
Fluorescence .balyzers 

E: 
Immunoassay 
Gas Chromatogaphy 

F. Infrared Spectroscopy 
G. Chemical Sensors 
H. Emer,oing and Innovative Appmaches and 

Instruments 

I. Hands-On Exercises for Organic Analysis 
IV. Inorfgnic Chemical Characterization Techniques 

and Data Interpretation 
A. X-Ray Fluorescence 
B. Mercury Vapor Analyzers 
C. Immunoassav 
D. Anode Snip&g Volemrnetty 
E. Graphite Furnace Atomic Absorption 

specnoscopy 
F. Cyanide Sensors 
G. Water Quali? !Jeasurement Techniques 
H. Emerging and Innovative .4pproaches and 

Instrument 
I. Hands-On Exercises for Inorganic Analysis 

VI. Sources for Site Characterization Teclmolokg 
Information 

VII. Exercises 

1 

FIELLPBASED SITE CHARACTERIZATION TECHNOLOGIES SHORT COURSE 

The schedule for course offerings for 1999 is currently under development. Please complete the following 
information if you are interested in registering for the wurae in 1999. 

Name: 
Organization/Agency: ‘. Mail Code: 
Address: 
E-Mail Address: @ 
Telephone: Fax: 
JobTtle: OOSC 0 RPM OSAM UCIC Other(specify): 
Number of Years of Superfund Experience (if applicable): 
Supervisor’s Name: Telephone: 

Mail To: CERCLA Education Center Fax To: (301) 5894487 
Technology innovation Oftice 
U.S. EPA (5102G) OR 
401 M Street, SW 
Washington, DC 20460 E-Mail To: register@emsus.com 

For more information about the CEC or this course, please call (703) 603-9910 



Field-Based 
Site Characterization 
Teckologies Course 

T he CERCLA Education Center (CEC) is a unique training forum implemented by the U.S. Environmental 
Protection Agency’s (EPA) Ofice of Solid Waste and Emergency Response (OSWER) Technology Innovation 
Offrce (TIO). CEC courses have been developed cooperatively by TIO, the Office of Emergency and Remedial 

Response (OERR), the Office of Acquisition Management (OAM). the Office of Enforcement and Compliance Assurance 
(OECA), and the Office of Research and Development (ORD). The CEC’s srructured curriculum; designed for EPA 
hazardous waste site managers and other environmental professionals, enables participants to schedule training that is of 
particular interest to them and most appropriate for their projects and workload. 

The CEC is pleased to offer the Field-Based Sife 
,Characterization Technologies Course, an advanced 
course designed to offer participants a detailed I 
introduction to a wide array of technologies that can 
be used on site to characterize the chemical and 
physical natnre of a hazardous waste site. During the 
three-day course, participants will be asked to match 
applicable site characterization technologies to site- 
specific hazardous waste problems. Participants also 
will be made aware of the advantages and limitations 
of each technology, the logistics, necessary to use the 
technology, and the sampling design and 
implementation considerations that will improve data . 
quality. Finally, participants will be provided hands- 
on experience in the use ofthe most common site characterization technologies 
and the interpretation of the data they produce. 

There are no,tuition costs for this course. The course was designed for an audience of environmental professionals and 
regulators who are involved directly or indirectly in the use or implementation of site characterization technologies or data 
interpretation related to those technologies. Individuals registering for the course should have: (1) direct or indirect 
rxperience with common sampling methodologies for soil, air, surface water, and groundwater. (3) a general 
understanding of dam quality levels; (3) a general science background; and (4) an understanding of common approaches to 
performing site characterixations. 



I. Introduction 
II. Overview of Site Characterization 
III. Geophysical Characterization Techniques 

and Data Interpretation 
A. In Sihr 
B. Borehole 
C. Surface 
D. Emerging and Innovativ2 Approaches 

and Instmments 
E. Hands-On Exercises 

IV. Organic Chemical Characterization 
Techniques and Data Interpretation 
A. Hand-Held Survey Instruments 
B. Calorimetric Indicators 
C. Fluorescence Analyzers 
D. Immunoassay 
E. Gas Chromatography 
F. Infrared Specnoscopy 
G. Chemical Sensors 
H. Emerging and Innovative Approaches 

and Instruments 

I. Hands-On Exercises for Organic 
Analysis 

IV. Inorganic Chemical Characterization 
Techniques and Data Interpretation 
A. X-Ray Fluorescence 
B. 1Mercury Vapor Analyzers 
C. Immunoassay 
D. Anode Stripping Volammetry 
E. Graphite Furnace Atomic Absorption 

Spectroscopy 
F. Cyanide Sensors 
G. Water Quality Measurement 

Techniques 
H. Emerging and Innovative Approaches 

and Instmments 
I. Hands-On Exercises for Inorganic 

Analysis 
VI. Sources for Site Characterization 

Technolo-gy Information 
VII. Exercises 

Address: 
E-Mail Address: @ 
Telephone: Fax: 
JobTitle: OOSC ORPM ClSAM DCIC Other(specify): 
Number of Years of Superfund Experience (ii applicable): 
Supervisor’s Name: Telephone: 

FIELD-BASED SITE CHARACTERIZATION TECHNOLOGIES COURSE 

The schedule for course offerings for 1999 is currently under development. Please complete the following 
information if you are interested in registering for the course in 1999. 

Name: 
Organization/Agency: Mail Code: 

Mail To: CERCLA Education Center Fax To: (301) 589-8487 
Technology Innovation Office 
U.S. EPA (5102G) OR 
401 M Street, SW 
Washington, DC 20460 E-Mail To: register@emsus.com 

For more information about the CEC or this course, please call (703) 603-9910 



Strategies for Field-Based Analytical and 
Sampling Technologies 

The CEC is pleased to announce a new course 
oi7ering-Snategiesfor Field-Based Analytical and 
Sampling Technologies. This advanced course 
focuses on the planning aspects of the use of field 
analytical and innovative sampling and monitoring 
:echnologies and complements the existing Field- 
Based Site Characterization Technologies Short 
Course. In fact it is 770’s intent that this new 
course always will begin with the Field-Based Site 
Characterization Technologies Course (either the 
short course.or the three-day course). The existing 
course on site characterization offers parricipants an 
overview of the operation and performance of 
individual technologies, while the new course 
provides information on how the use of field-based 
technologies and accelerated approaches affects 
planning and preparing.for site’characterization . .actmmes; such as developing conceptual site models, establishing data quality objectives, preparing sampling and analysis 
plans, planning field work activities, and evaluating and documenting performance. 

T he CERCLA Education Center (CEC) is a unique training forum implemented by the U.S. Environmental 
Protection Agency’s (EPA) Office of Solid Waste and Emergency Response (OSWER) Technology Innovation 
Office (TIO). CEC courses have been developed cooperatively by TIO. the Office of Emergency and Remedial 

Response (OERR), the Office of Acquisition Management (OAM), the Office of Enforcement and Compliance Assurance 
(OECA), and the Office of Research and Development (ORD). The CEC’s structured curriculum. designed for EPA 
hazardous waste site managers and other environmental professionals. enables parricipanrs fo schedule training that is of 
particular interest to them and most appropriate for their projects and workload. 

The new training has been developed jointly with the interagency government represenrarives of the Site Characterization 
Subgroup of the Federal Remediation Technologies Roundtable (FRTR). The course provides opportunities for hands-on 
activities, with participants operating various instruments. In addition, three supplemental “plug-in” modules, addressing 
the field-based technologies and planning considerations unique to health and safev monitoring, unexploded ordnance 
YXO) and detection of explosive compounds, and sites contaminated with radiological materials, will address the needs of 
jpecific audiences. There are no tuition costs for this course. The course was designed for an audience of environmental 
professionals who are involved directly or indirectly in the use or implementation of field-based technologies, data 
interpretation related to those technologies, or report preparation requiring the consideration or incorpontion of the 
technologies. Individuals registering for the course should have: (1) direct or indirect experience with common sampling 
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data quality objectives (D&),-and sampling and analysis plans (SAP); (3) a  general science background; and (4) an 
understanding of common approaches to performing site characterizations, sampling, or monitoring. 

The Field-BasedSire Churocrerisarion Technologies Colrrse will be delivered prior to this training. The outline below 
shows how the subject matter of the existing course is integrated into the comprehensive training course. In addition, one 
optional “plug in” module can be offered to specific audiences on the last day. 

I. Introduction 
II. Overview of Site Characterization - 
III. Geophysical  Characterization Techniques and Data 

Interpretation 
IV. Organic Chemical Characterization Techniques and 

Data Interpretation 
V. Inorganic Chemical Characterization Techniques 

and Data Interpretation 
VI. Sources for Site Characterization Technology 

VII. Overview of Planning and Process Selection 
VIII. Building the Conceptual Site Model  
IX. Establishing Data Quality Objectives 
X. Developing Sampling and Analysis Plans 
XI. Planning for Field W o rk 
XII. Evaluating and Document ing Performance 
XIII. Optional “Plug In” Module on UXO/Explosives 

Issues, Radiological Issues, or Health and Safety 
Issues 

Information 

PLANNING AND PROCESS SELECnON FOR FIELD-BASED TECHNOLOGIES COURSE 

The schedule for course offerings for 1999 is currently under development. Please complete the following I 

information if you are interested in registering for the course in 1999. 

Name: 
Organization/Agency: Ma il Code: 
Address: 
E-Mail Address: @  
Telephone: Fax: 
JobTitle: QOSC ORPM DSAM QCIC Other(specify): 
Number of Years of Superfund Experience (if applicable): 
Supervisor’s Name: Telephone: 

Ma il To: CERClA Education Center Fax To: (301) 589-8487 
Technology Innovation Office 
US. EPA (5102G) OR 
401 M  Street, SW 
Washington, DC 20460 E-Mail To: register@emsus.com 

For more information about the CEC or this course, please call (703) 603-9910 
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October 14, 1998

MEMORANDUM

SUBJECT: Management of Remediation Waste Under RCRA

TO: RCRA/CERCLA Senior Policy Managers
Regional Counsels

FROM: Timothy Fields, Jr., Acting Assistant Administrator for
Solid Waste and Emergency Response  /signed/

Steven A. Herman, Assistant Administrator for
Enforcement and Compliance Assurance  /signed/

Rapid clean up of RCRA corrective action facilities and Superfund sites is one of the
Agency’s highest priorities.  In this context, we often receive questions about management of
remediation waste under the Resource Conservation and Recovery Act (RCRA).  To assist you in
successfully implementing RCRA requirements for remediation waste, this memorandum
consolidates existing guidance on the RCRA regulations and policies that most often affect
remediation waste management.  We encourage you to work with the regulations, policies and
approaches outlined in this memorandum to achieve our cleanup goals as quickly and efficiently as
possible.

Note that not all remediation wastes are subject to RCRA Subtitle C hazardous waste
requirements.  As with any other solid waste, remediation wastes are subject to RCRA Subtitle C
only if they are listed or identified hazardous waste.  Environmental media are subject to RCRA
Subtitle C only if they contain listed hazardous waste, or exhibit a characteristic of hazardous
waste.  These distinctions are discussed more completely below.

The information in this memo is divided into three categories: information on regulations
and policies that apply to all remediation waste; information on regulations and policies that apply
only to contaminated media; and, information on regulations and policies that apply only to
contaminated debris.  Most of the references cited in this memo are available over the Internet. 
The Federal Register notices published after 1994 are available at www.access.gpo.gov/nara; the
guidance memos and other EPA documents are available at www.epa.gov/correctiveaction. 
Federal Register notices and other documents are also available through the RCRA/CERCLA
hotline: in Washington D.C., call (703) 412-9810; outside Washington D.C., call (800) 424-9346;
and hearing impaired call (800) 553-7672.  The hotline’s hours are Monday - Friday, excluding



3

Federal holidays, 8:00 - 5:00, eastern standard time. Many EPA guidance memos and other
documents may also be obtained through the RCRA/CERCLA hotline fax-back system.  To
obtain a list of documents available over the fax-back system, and fax-back system code numbers,
call the RCRA/CERCLA hotline at the numbers listed above.

  I hope this information will assist you as you continue to make protective, inclusive, and
efficient cleanup decisions.  If you have additional questions or require more information, please
contact Robert Hall or Greg Madden, of our staffs, on (703) 308-8484 or (202) 564-4229
respectively.

Regulations and Policies that Apply to All Remediation Wastes 

Area of Contamination Policy.  In what is typically referred to as the area of
contamination (AOC) policy, EPA interprets RCRA to allow certain discrete areas of generally
dispersed contamination to be considered RCRA units (usually landfills).  Because an AOC is
equated to a RCRA land-based unit, consolidation and in situ treatment of hazardous waste
within the AOC do not create a new point of hazardous waste generation for purposes of RCRA.
This interpretation allows wastes to be consolidated or treated in situ within an AOC without
triggering land disposal restrictions or minimum technology requirements.  The AOC
interpretation may be applied to any hazardous remediation waste (including non-media wastes)
that is in or on the land.  Note that the AOC policy only covers consolidation and other in situ
waste management techniques carried out within an AOC.  For ex situ waste management or
transfer of wastes from one area of contamination to another, see discussion of corrective action
management units, below. 

The AOC policy was first articulated in the National Oil and Hazardous Substances
Pollution Contingency Plan (NCP).  See 53 FR 51444 for detailed discussion in proposed NCP
preamble; 55 FR 8758-8760, March 8, 1990 for final NCP preamble discussion.  See also, most
recent EPA guidance, March 13, 1996 EPA memo, “Use of the Area of Contamination Concept
During RCRA Cleanups.”

Corrective Action Management Units (CAMUs).  The corrective action management
unit rule created a new type of RCRA unit – a Corrective Action Management Unit or CAMU --
specifically intended for treatment, storage and disposal of hazardous remediation waste.  Under
the CAMU rule, EPA and authorized states may develop and impose site-specific design,
operating, closure and post-closure requirements for CAMUs in lieu of MTRs for land-based
units.  Although there is a strong preference for use of CAMUs to facilitate treatment,
remediation waste placed in approved CAMUs does not have to meet LDR treatment standards. 

The main differences between CAMUs and the AOC policy (discussed above) are that,
when a CAMU is used, waste may be treated ex situ and then placed in a CAMU, CAMUs may
be located in uncontaminated areas at a facility, and wastes may be consolidated into CAMUs
from areas that are not contiguously contaminated.  None of these activities are allowed under the
AOC policy, which, as discussed above, covers only consolidation and in situ management
techniques carried out within an AOC.
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CAMUs must be approved by EPA or an authorized state and designated in a permit or
corrective action order.  In certain circumstances, EPA and states (including states that are not
authorized for the CAMU regulations) may use other mechanisms to approve CAMUs.  See, 58
FR 8677, February 16, 1993; appropriate use of RCRA Section 7003 orders and comparable state
orders is discussed below and in an EPA guidance memo from J. Winston Porter to EPA Regional
Administrators, “RCRA Permit Requirements for State Superfund Actions,” November 16, 1987,
OSWER Directive 9522.00-2.  In addition, as appropriate, CAMUs may be approved by EPA as
an applicable or relevant and appropriate requirement during a CERCLA cleanup using a record
of decision or by an authorized state during a state cleanup using a CERCLA-like authority and a
similar state document.  See, e.g., 58 FR 8679, February 16, 1993.  An opportunity for the public
to review and comment on tentative CAMU approvals is required by the regulations when
CAMUs are approved using permitting procedures and as a matter of EPA policy when CAMUs
are approved using orders.  EPA recommends that, whenever possible, remediation project
managers combine this public participation with other public involvement activities that are
typically part of remediation.  For example, public notice of tentative approval of a CAMU could
be combined with public notice of a proposed plan under CERCLA. 

The CAMU rule is currently subject to litigation; however, the suit has been stayed
pending promulgation of the final HWIR-Media regulations.  Although EPA proposed to
withdraw CAMUs as part of the HWIR-Media proposal, the Agency now intends to retain the
CAMU rule.  The Agency encourages approval of CAMUs when they are appropriate given the
site-specific conditions. 

The CAMU regulations are at 40 CFR 264.552, promulgated February 16, 1993 (58 FR
8658).  The differences between CAMUs and AOCs are discussed in more detail in the March 13,
1996 EPA guidance memo, “Use of the Area of Contamination Concept During RCRA
Cleanups.” 

Corrective Action Temporary Units (TUs).  Temporary units, like corrective action
management units, are RCRA units established specifically for management of hazardous
remediation waste.  The regulations for temporary units (TUs) were promulgated at the same time
as the regulations for corrective action management units.  The CAMU regulations established
land-based units for treatment, storage and disposal of remediation waste; the TU regulations
established non-land based units for treatment and storage of hazardous remediation waste. Under
the TU regulations, EPA and authorized states may modify existing MTR design, operating and
closure standards for temporary tank and container units used to treat and store hazardous
remediation waste.  Temporary units may operate for one year, with an opportunity for a one year
extension. 

 Like CAMUs, temporary units must be approved by EPA or an authorized state and
designated in a permit or corrective action order.  In certain circumstances, EPA and states
(including states that are not authorized for the TU regulations) may use other mechanisms to
approve TUs.  See, 58 FR 8677, February 16, 1993; appropriate use of RCRA Section 7003
orders and comparable state orders is discussed below and in an EPA guidance memo from J.
Winston Porter to EPA Regional Administrators, “RCRA Permit Requirements for State
Superfund Actions,” November 16, 1987, OSWER Directive 9522.00-2.  In addition, as
appropriate, TUs may be approved by EPA as an applicable or relevant and appropriate



1  Listing determinations are often particularly difficult in the remedial context because the listings are generally
identified by the sources of the hazardous wastes rather than the concentrations of various hazardous constituents;
therefore, analytical testing alone, without information on a waste’s source, will not generally produce information that will
conclusively indicate whether a given waste is a listed hazardous waste.
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requirement during a CERCLA cleanup using a record of decision or by an authorized state
during a state cleanup using a CERCLA-like authority and a similar state document.  Placement of
waste in tanks or containers, including temporary units, is not considered land disposal. 
Therefore, waste does not have to be treated to meet LDR treatment standards prior to being
placed in a TU.  Of course, LDRs must be met if hazardous remediation wastes are eventually
land disposed, for example, after they are removed from the TU; however, if treatment in a TU
results in constituent concentrations that comply with applicable land disposal restriction
treatment standards, no further treatment prior to land disposal is required as a condition of the
LDRs. 

An opportunity for the public to review and comment on tentative TU approvals is
required by the regulations when TUs are approved using permitting procedures and as a matter
of EPA policy when TUs are approved using orders.  As with CAMUs, EPA recommends that 
whenever possible, remediation project managers combine this public participation with other
public involvement activities that are typically part of remediation.  For example, public notice of
tentative approval of a temporary unit could be combined with public notice of a proposed plan
under CERCLA. 

The TU regulations are at 40 CFR 264.553, promulgated February 16, 1993 (58 FR
8658).

Determination Of When Contamination is Caused by Listed Hazardous Waste.  
Where a facility owner/operator makes a good faith effort to determine if a material is a listed
hazardous waste but cannot make such a determination because documentation regarding a
source of contamination, contaminant, or waste is unavailable or inconclusive, EPA has stated
that one may assume the source, contaminant or waste is not listed hazardous waste and,
therefore, provided the material in question does not exhibit a characteristic of hazardous waste,
RCRA requirements do not apply.  This approach was first articulated in the Proposed NCP
preamble which notes that it is often necessary to know the source of a waste (or contaminant) to
determine whether a waste is a listed hazardous waste under RCRA1 and also notes that, “at many
CERCLA sites no information exists on the source of the wastes.”  The proposed NCP preamble
goes on to recommend that the lead agency use available site information such as manifests,
storage records and vouchers in an effort to ascertain the sources of wastes or contaminants, but
that when this documentation is not available or inconclusive the lead agency may assume that the
wastes (or contaminants) are not listed RCRA hazardous wastes.  This approach was confirmed in
the final NCP preamble.  See, 53 FR 51444, December 21, 1988 for proposed NCP preamble
discussion; 55 FR 8758, March 13, 1990 for final NCP preamble discussion. 

This approach was also discussed in the HWIR-Media proposal preamble, 61 FR 18805,
April 29, 1996, where it was expanded to also cover dates of waste disposal – i.e., if, after a good
faith effort to determine dates of disposal a facility owner/operator is unable to make such a
determination because documentation of dates of disposal is unavailable or inconclusive, one may



6

assume disposal occurred prior to the effective date of applicable land disposal restrictions.  This
is important because, if hazardous waste was originally disposed of before the effective dates of
applicable land disposal restrictions and media contaminated by the waste are determined not to
contain hazardous waste when first generated (i.e., removed from the land, or area of
contamination), the media are not subject to RCRA requirements, including LDRs.  See the
discussion of the contained-in policy, below.

Site Specific LDR Treatment Variances.  The regulations for site-specific LDR
treatment variances allow EPA and authorized states to establish a site-specific LDR treatment
standard on a case-by-case basis when a nationally applicable treatment standard is unachieveable
or inappropriate.  Public notice and a reasonable opportunity for public comment must be
provided before granting or denying a site-specific LDR treatment variance.  EPA recommends
that remediation project managers combine this public involvement with other public involvement
activities that are typically part of remediation.  Regulations governing site-specific LDR
treatment variances are at 40 CFR 268.44(h), promulgated August 17, 1988 (53 FR 31199) and
clarified December 5, 1997 (62 FR 64504).  The most recent EPA guidance on site-specific LDR
treatment variances, which includes information on establishing alternative LDR treatment
standards, is in the January 8, 1997 guidance memo, “Use of Site-Specific Land Disposal
Restriction Treatability Variances Under 40 CFR 268.44(h) During Cleanups.” 

In 1996, EPA revised its policy on state authorization for site-specific LDR treatment
variances and began encouraging states to become authorized to approve variances.  See, HWIR-
Media proposal, 61 FR 18828 (April 29, 1996).  

On May 26, 1998, EPA promulgated additional site-specific land disposal restriction
treatment variance opportunities specific to hazardous contaminated soil.  These opportunities are
discussed below.

Treatability Studies Exemption.  The term “treatability study”as defined at 40 CFR
260.10 refers to a study in which a hazardous waste is subjected to a treatment process to
determine: (1) whether the waste is amenable to the treatment process; (2) what pretreatment (if
any) is required; (3) the optimal process conditions needed to achieve the desired treatment; (4)
the efficiency of a treatment process for a specific waste or wastes; or, (5) the characteristics and
volumes of residuals from a particular treatment process.  Under regulations at 40 CFR 261.4(e)
and (f), hazardous wastes managed during a treatability study are exempt from many RCRA
Subtitle C requirements.  The regulations limit the amount of waste that may be managed under
an exempt treatability study to, generally, 1000 kg of hazardous waste or 1 kg of acutely
hazardous waste per study.  For contaminated environmental media, the volume limit is, generally,
10,000 kilograms of media that contain non-acutely hazardous waste and 2,500 kilograms of
media that contain acutely hazardous waste per study.  There are also limits on the types and
lengths of studies that may be conducted under the exemption and record keeping and reporting
requirements.  Regulations governing treatability studies are at 40 CFR 261.4(e) and (f),
associated preamble discussions at 52 FR 27290 (July 19, 1988) and 59 FR 8362 (February 18,
1994). 

Exemption for Ninety Day Accumulation.  Management of hazardous waste in tanks,
containers, drip pads and containment buildings does not constitute land disposal.  In addition,



2 Note that, under certain circumstances, substantive requirements may be waived using CERCLA.  See the
ARAR waiver provisions at 40 CFR 300.430(f)(1)(ii)(C).
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EPA has provided an exemption for generators of hazardous waste which allows them to
accumulate (i.e., treat or store) hazardous waste at the site of generation in tanks, containers, drip
pads or containment buildings for up to ninety days without RCRA interim status or a RCRA
permit.  Accumulation units must meet applicable design, operating, closure and post-closure
standards.  Because putting hazardous waste in a tank, container, drip pad or containment
building is not considered land disposal, LDR treatment standards do not have to be met before
putting waste in such units.  LDRs must be met if hazardous wastes are eventually land disposed,
for example, after they are removed from the accumulation unit; however, if treatment in an 
accumulation unit results in constituent concentrations that comply with applicable land disposal
restriction treatment standards, no further treatment prior to land disposal is required as a
condition of the LDRs.  The exemption for ninety-day accumulation is found in regulations at 40
CFR 262.34; associated preamble discussion is at 51 FR at 10168 (March 24, 1986).

Permit Waivers.  Under CERCLA Section 121(e), no Federal, state or local permit is
required for on-site CERCLA response actions.  EPA has interpreted CERCLA Section 121(e) to
waive the requirement to obtain a permit and associated administrative and procedural
requirements of permits, but not the substantive requirements that would be applied through 
permits.2  

In addition, on a case-by-case basis, where there may be an imminent and substantial
endangerment to human health or the environment, EPA has broad authority to require corrective
action and other appropriate activities under RCRA Section 7003.  Under RCRA Section 7003,
EPA has the ability to waive both the requirement to obtain a permit and the substantive
requirements that would be imposed through permits.  When EPA uses RCRA Section 7003,
however, the Agency seldom uses RCRA Section 7003 to waive substantive requirements.  In
rare situations where substantive requirements are waived, the Agency would impose alternative
requirements (e.g, waste treatment or storage requirements) as necessary to ensure protection of
human health and the environment.  EPA may issue RCRA Section 7003 orders at, among other
sites, facilities that have been issued RCRA permits and facilities that are authorized to operate
under RCRA interim status.  In discussing the use of 7003 orders, where other permit authorities
are available to abate potential endangerments, EPA generally encourages use of those other
permit authorities (e.g., 3005(c)(3) omnibus permitting authority) rather than RCRA Section
7003.  Similarly, if RCRA Section 3008(h) or RCRA Section 3013 authority is available, EPA
generally encourages use of these authorities rather than RCRA Section 7003.  If permit
authorities or non-RCRA Section 7003 enforcement authorities are inadequate, cannot be used to
address the potential endangerment in a timely manner, or are otherwise inappropriate for the
potential endangerment at issue, use of RCRA Section 7003 should be considered.  See,
“Guidance on the Use of Section 7003 of RCRA,” U.S. EPA, Office of Enforcement and
Compliance Assurance, October 1997.  

In 1987, EPA issued guidance indicating that RCRA-authorized states with state waiver
authorities comparable to CERCLA 121(e) or RCRA Section 7003 could use those state waiver
authorities to waive RCRA requirements as long as the state did so in a manner no less stringent
than that allowed under the corresponding Federal authorities.  These waivers are most often



8

used, as are the Federal waivers, to obviate the need to obtain a RCRA permit, rather than to
eliminate substantive requirements.  See, EPA guidance memo from J. Winston Porter to EPA
Regional Administrators, “RCRA Permit Requirements for State Superfund Actions,” November
16, 1987, OSWER Directive 9522.00-2.  

Exemption from 40 CFR Part 264 Requirements for People Engaged in the
Immediate Phase of a Spill Response.  Regulations at 40 CFR 264.1(g)(8) provide that people
engaged in treatment or containment activities are not subject to the requirements of 40 CFR part
264 if the activities are carried out during immediate response to: (1) a discharge of hazardous
waste; (2) an imminent and substantial threat of a discharge of hazardous waste; (3) a discharge of
a materials which, when discharged, becomes a hazardous waste; or, (4) an immediate threat to
human health, public safety, property or the environment from the known or suspected presence
of military munitions, other explosive material, or an explosive device.  This means that, during
the immediate phase of a spill response, hazardous waste management activities do not require
hazardous waste permits (or interim status) and hazardous waste management units used during
immediate response actions are not subject to RCRA design, operating, closure or post-closure
requirements.  

Of course, if hazardous waste treatment activities or other hazardous waste management
activities continue after the immediate phase of a spill response is over, all applicable hazardous
waste management and permitting requirements would apply.  In addition, if spills occur at a
facility that is already regulated under 40 CFR part 264, the facility owner/operator must continue
to comply with all applicable requirements of 40 CFR Part 264 Subparts C (preparedness and
prevention) and D (contingency plan and emergency procedures).  See regulations at 40 CFR
260.1(g) and associated preamble discussion at 45 FR 76626 (November 19, 1980).  See also,
Sept. 29, 1986 memo from J. Winston Porter (EPA Assistant Administrator) to Fred Hansen
interpreting the 40 CFR 264.1(g) regulations.

Changes During Interim Status to Comply with Corrective Action Requirements. 
Under regulations at 40 CFR 270.72(a)(5), an owner or operator of an interim status facility may
make changes to provide for treatment, storage and disposal of remediation wastes in accordance
with an interim status corrective action order issued by EPA under RCRA Section 3008(h) or
other Federal authority, by an authorized state under comparable state authority, or by a court in a
judicial action brought by EPA or an authorized state.  These changes are limited to treatment,
storage and disposal of remediation waste managed as a result of corrective action for releases at
the facility in question; however, they are exempt from the reconstruction ban under 40 CFR
270.72(b).  Under this provision, for example, EPA could approve a corrective action
management unit for treatment of remediation waste using a 3008(h) order (or an authorized state
could approve a CAMU using a similar state authority), even if that unit would otherwise amount
to “reconstruction.”  Of course, units added at interim status facilities in accordance with this
provision must meet all applicable unit requirements; for example, in the case of a CAMU, the
CAMU requirements apply.  See, regulations at 40 CFR 270.72(a)(5) promulgated March 7, 1989
and associated preamble discussion at 54 FR 9599.

Emergency Permits.  In the event of an imminent and substantial endangerment to human
health or the environment, EPA, or an authorized state, may issue a temporary emergency permit
for treatment, storage or disposal of hazardous waste.  Emergency permits may allow treatment,
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storage or disposal of hazardous waste at a non-permitted facility or at a permitted facility for
waste not covered by the permit.  Emergency permits may be oral or written.  (If oral, they must
be followed within five days by a written emergency permit.)  Emergency permits must specify the
hazardous wastes to be received and managed and the manner and location of their treatment,
storage and disposal.  Emergency permits may apply for up to ninety days, but may be terminated
at any point if EPA, or an authorized state, determines that termination is appropriate to protect
human health or the environment.  Emergency permits must be accompanied by a public notice
that meets the requirements of 40 CFR 124.10(b), including the name and address of the office
approving the emergency permit, the name and location of the hazardous waste treatment, storage
or disposal facility, a brief description of the wastes involved, the actions authorized and the
reason for the authorization, and the duration of the emergency permit.  

Emergency permits are exempt from all other requirements of 40 CFR part 270 and part
124; however, to the extent possible and not inconsistent with the emergency situation, they must
incorporate all otherwise applicable requirements of 40 CFR part 270 and parts 264 and 266.

See, regulations at 40 CFR 270.61, originally promulgated as 40 CFR 122.27 on May 19,
1987 (45 FR 33326).  EPA has also written a number of letters interpreting the emergency permit
regulations, see, for example, November 3, 1992 letter to Mark Hansen, Environmental Products
and Services Inc., from Sylvia Lowrance, Director Office of Solid Waste (available in the RCRA
Permit Policy Compendium).

Temporary Authorizations at Permitted Facilities.  Under regulations at 40 CFR
270.42(e), EPA, or an authorized state, may temporarily authorize a permittee for an activity that
would be the subject of a class two or three permit modification in order to, among other things,
facilitate timely implementation of closure or corrective action activities.  Activities approved
using a temporary authorization must comply with applicable requirements of 40 CFR part 264. 
Temporary authorizations are limited to 180 days, with an opportunity for an extension of 180
additional days.  To obtain an extension of a temporary authorization, a permittee must have
requested a class two or three permit modification for the activity covered in the temporary
authorization.  Public notification of temporary authorizations is accomplished by the permittee
sending a notice about the temporary authorization to all persons on the facility mailing list and to
appropriate state and local governments.  See regulations at 40 CFR 270.42, promulgated on
September 28, 1988, and associated preamble at 53 FR 37919.

Regulations and Policies that Apply to Contaminated Environmental Media Only

Contained-in policy.  Contaminated environmental media, of itself, is not hazardous
waste and, generally, is not subject to regulation under RCRA.  Contaminated environmental
media can become subject to regulation under RCRA if they “contain” hazardous waste.  As
discussed more fully below, EPA generally considers contaminated environmental media to
contain hazardous waste: (1) when they exhibit a characteristic of hazardous waste; or, (2) when
they are contaminated with concentrations of hazardous constituents from listed hazardous waste
that are above health-based levels.

If contaminated environmental media contain hazardous waste, they are subject to all
applicable RCRA requirements until they no longer contain hazardous waste.  EPA considers
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contaminated environmental media to no longer contain hazardous waste: (1) when they no
longer exhibit a characteristic of hazardous waste; and (2) when concentrations of hazardous
constituents from listed hazardous wastes are below health-based levels.  Generally, contaminated
environmental media that do not (or no longer) contain hazardous waste are not subject to any
RCRA requirements; however, as discussed below, in some circumstances, contaminated
environmental media that contained hazardous waste when first generated (i.e., first removed
from the land, or area of contamination) remain subject to LDR treatment requirements even after
they “no longer contain” hazardous waste.  

The determination that any given volume of contaminated media does not contain
hazardous waste is called a “contained-in determination.”  In the case of media that exhibit a
characteristic of hazardous waste, the media are considered to “contain” hazardous waste for as
long as they exhibit a characteristic.  Once the characteristic is eliminated (e.g., through
treatment), the media are no longer considered to “contain” hazardous waste.  Since this
determination can be made through relatively straightforward analytical testing, no formal
“contained-in” determination by EPA or an authorized state is required.  Just like determinations
about whether waste has been adequately decharacterized, generators of contaminated media may
make independent determinations as to whether the media exhibit a characteristic of hazardous
waste.  In the case of media that are contaminated by listed hazardous waste, current EPA
guidance recommends that contained-in determinations be made based on direct exposure using a
reasonable maximum exposure scenario and that conservative, health-based, standards be used to
develop the site-specific health-based levels of hazardous constituents below which contaminated
environmental media would be considered to no longer contain hazardous waste.  Since this
determination involves development of site-specific health-based levels, the approval of EPA or
an authorized state is required.

In certain circumstances the, RCRA land disposal restrictions will continue to apply to
contaminated media that has been determined not to contain hazardous waste.  This is the case
when contaminated media contain hazardous waste when they are first generated (i.e., removed
from the land, or area of contamination) and are subsequently determined to no longer contain
hazardous waste (e.g., after treatment), but still contain hazardous constituents at concentrations
above land disposal restriction treatment standards.  It is also the case when media are
contaminated as a result of disposal of untreated (or insufficiently treated) listed hazardous waste
after the effective date of an applicable LDR treatment requirement.  Of course, if no land
disposal will occur (e.g., the media will be legitimately recycled) the LDR treatment standards do
not apply.  In addition, contaminated environmental media determined not to contain any waste
(i.e., it is just media, it does not contain solid or hazardous waste) would not be subject to any
RCRA Subtitle C requirements, including the LDRs, regardless of the time of the “contained-in”
determination.

The contained-in policy was first articulated in a November 13, 1986 EPA memorandum,
“RCRA Regulatory Status of Contaminated Groundwater.”  It has been updated many times in
Federal Register preambles, EPA memos and correspondence, see, e.g., 53 FR 31138, 31142,
31148 (Aug. 17, 1988), 57 FR 21450, 21453 (May 20, 1992), and detailed discussion in HWIR-
Media proposal preamble, 61 FR 18795 (April 29, 1996).  A detailed discussion of the continuing
requirement that some soils which have been determined to no longer contain hazardous waste
(but still contain solid waste) comply with land disposal treatment standards can be found in the



3 This rule, which also addresses a number of non-soil issues, has been challenged by a number of parties.  To
date, the parties have filed non-binding statements of issues only; however, based on those statements, it appears that, with
the exception of the requirement that PCBs be included as an underlying hazardous constituent which has been challenged
for both soil and non-soil wastes, the soil treatment standards are not included in the challenges.

4 Except fluoride, selenium, sulfides, vanadium and zinc.
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HWIR-Media proposal preamble, 61 FR 18804; the September 15, 1996 letter from Michael
Shapiro (EPA OSW Director) to Peter C. Wright (Monsanto Company); and the preamble to the
LDR Phase IV rule, 63 FR 28617 (May 26, 1998). 

Note that the contained-in policy applies only to environmental media (soil, ground water,
surface water and sediments) and debris.  The contained-in policy for environmental media has
not been codified.  As discussed below, the contained-in policy for hazardous debris was codified
in 1992.

RCRA Section 3020(b) Exemption for Reinjection of Contaminated Ground Water.  
Under RCRA Section 3020(a), disposal of hazardous waste into or above a formation that
contains an underground source of drinking water is generally prohibited.  RCRA Section 3020(b)
provides an exception for underground injection carried out in connection with certain
remediation activities.  Under RCRA Section 3020(b), injection of contaminated ground water
back into the aquifer from which it was withdrawn is allowed if: (1) such injection is conducted as
part of a response action under Section 104 or 106 of CERCLA or a RCRA corrective action
intended to clean up such contamination; (2) the contaminated ground water is treated to
substantially reduce hazardous constituents prior to reinjection; and, (3) the response action or
corrective action will, on completion, be sufficient to protect human health and the environment. 
Approval of reinjection under RCRA Section 3020(b) can be included in approval of other
cleanup activities, for example, as part of approval of a RCRA Statement of Basis or CERCLA
Record of Decision.  See, RCRA Section 3020(b), established as part of the 1984 HSWA
amendments.  See also, OSWER Directive 9234.1-06, “Applicable of Land Disposal Restrictions
to RCRA and CERCLA Ground Water Treatment Reinjection Superfund Management Review:
Recommendation No. 26,” November 27, 1989.

LDR Treatment Standards for Contaminated Soils.  On May 26, 1998, EPA
promulgated land disposal restriction treatment standards specific to contaminated soils.3  These
treatment standards require that contaminated soils which will be land disposed be treated to
reduce concentrations of hazardous constituents by 90 percent or meet hazardous constituent
concentrations that are ten times the universal treatment standards (UTS), whichever is greater. 
(This is typically referred to as 90% capped by 10xUTS.)  For contaminated soil that exhibits a
characteristic of ignitable, reactive or corrosive hazardous waste, treatment must also eliminate
the hazardous characteristic. 

The soil treatment standards apply to all underlying hazardous constituents4 reasonably
expected to be present in any given volume of contaminated soil when such constituents are found
at initial concentrations greater than ten times the UTS.  For soil that exhibits a characteristic of
toxic, ignitable, reactive or corrosive hazardous waste, treatment is also required for: (1) in the
case of the toxicity characteristic, the characteristic constituent; and, (2) in the case of ignitability,
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reactivity or corrosivity, the characteristic property.  Although treatment is required for each
underlying hazardous constituent, it is not necessary to monitor soil for the entire list of
underlying hazardous constituents.  Generators of contaminated soil can reasonably apply
knowledge of the likely contaminants present and use that knowledge to select appropriate
underlying hazardous constituents, or classes of constituents, for monitoring.  As with the LDR
treatment standards for hazardous debris (discussed below), generators of contaminated soil may
use either the applicable universal treatment standards for the contaminating hazardous waste or
the soil treatment standards.

See, soil treatment standard regulations at 40 CFR 268.49, promulgated May 26, 1998
and associated preamble discussion at 63 FR 28602-28622. 

Note that the soil treatment standards supersede the historic presumption that an LDR
treatment variance is appropriate for contaminated soil.  LDR treatment variances are still
available for contaminated soil, provided the generator can show that an otherwise applicable
treatment standard (i.e., the soil treatment standard) is unachieveable or inappropriate, as
discussed above, or can show that a site-specific, risk-based treatment variance is proper, as
discussed below.

Site-Specific, Risk-Based LDR Treatment Variance for Contaminated Soils.  On
May 26, 1998, EPA promulgated a new land disposal restriction treatment variance specific to
contaminated soil.  Under 40 CFR 268.44(h)(3), variances from otherwise applicable LDR
treatment standards may be approved if it is determined that compliance with the treatment
standards would result in treatment beyond the point at which short- and long-term threats to
human health and the environment are minimized.  This allows a site-specific, risk-based
determination to supersede the technology-based LDR treatment standards under certain
circumstances.

Alternative land disposal restriction treatment standards established through site specific,
risk-based minimize threat variances should be within the range of values the Agency generally
finds acceptable for risk-based cleanup levels.  That is, for carcinogens, alternative treatment
standards should ensure constituent concentrations that result in the total excess risk to an
individual exposed over a lifetime generally falling within a range from 10-4 to 10-6, using 10-6 as a
point of departure and with a preference for achieving the more protective end of the risk range.
For non-carcinogenic effects, alternative treatment standards should ensure constituent
concentrations that an individual could be exposed to on a daily basis without appreciable risk of
deleterious effect during a lifetime; in general, the hazard index should not exceed one (1). 
Constituent concentrations that achieve these levels should be calculated based on a reasonable
maximum exposure scenario -- that is, based on an analysis of both the current and reasonable
expected future land uses, with exposure parameters chosen based on a reasonable assessment of
the maximum exposure that might occur; however, alternative LDR treatment standards may not
be based on consideration of post-land disposal controls such as caps or other barriers.

See, regulations at 40 CFR 268.44(h)(4), promulgated May 26, 1998 and associated
preamble discussion at 63 FR 28606-28608.

Regulations and Policies that Apply Only to Debris
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LDR Treatment Standards for Contaminated Debris.  In 1992, EPA established land
disposal restriction treatment standards specific to hazardous contaminated debris.  The debris-
specific treatment standards established by these regulations are based on application of common
extraction, destruction, and containment debris treatment technologies and are expressed as
specific technologies rather than numeric criteria.  As with the contaminated soil treatment
standards discussed earlier, generators of hazardous contaminated debris may choose between
meeting either the debris treatment standards or the numerical treatment standard promulgated for
the contaminating hazardous waste.  See, regulations at 40 CFR 268.45, promulgated August 18,
1992, and associated preamble discussion at 57 FR 37194 and 27221.

Interpretation that Debris Treated to the LDR Debris Treatment Standards Using
Extraction or Destruction Technologies no Longer Contain Hazardous Waste.  With the
land disposal restriction treatment standards for hazardous contaminated debris, in 1992, EPA
determined that hazardous debris treated to comply with the debris treatment standards using  one
of the identified extraction or destruction technologies would be considered no longer to contain
hazardous waste and would, therefore, no longer be subject to regulation under RCRA, provided
the debris do not exhibit any of the hazardous waste characteristics.  This “contained-in
determination” is automatic; no agency action is needed.  Note that this automatic contained-in
determination does not apply to debris treated to the debris treatment standards using one of the
identified immobilization technologies.  See, regulations at 40 CFR 261.3(f) and treatment
standards at Table 1 of 40 CFR 268.45, promulgated August 18, 1992, and associated preamble
discussion at 51 FR 37225.

cc: Barbara Simcoe, Association of State and Territorial Solid Waste Management Officials 



T UNITED STAES ENVIRONMENTAL PROTECTlON AGENCY 
WASHINGTON, D.C. 20460 

OFFKIE OF 
souo WASTE AN0 EMERGENCI 

RESPONSE 

-_ 

MEtiOR.AiiUM 

SUBJEXX Summary Chert of October 14.1998 Memorandum, “Management of _ 

mo&: .~~~&~~D~~ ,’ ‘, 

Permits and State Programs Division 

TO: I$CRA Senior Policy Advisors, Regions I - X 
Regional Counsels 

-- - - - 

On October 14,1998 we issued a guidance memorandum, !‘Management of Remediation 
Waste under RCRA” which provides information on the RCRA regulations and policies that 
most ofteli affect remediation waste. The attached chart summarizes the memo aad can be used 
to quickly identify possible remediation waste management stxategies and to compare one 
remediation waste mauagement approach to another. , 

I emphasize that the information in the chart signihntly simpliks many of ihe R&A 
remediation waste reguiations ad pdicies for pmposes of summary. For complete information 
you shoidd continue to refer to the guidance’memorandum and the materials refkenced therein. 

I hope this. information in thiq’chart kill he helpfUl as you continue ,@ inake pr?xtive, 
inclusive and efficieni cleanup decisions. 

CC: Barbara Shoe, Association of State and%nitorial Solid Waz+ Man&ment Officials 

AttichmenL 

‘. . . 



Summary of Regulntions and Policies That Often Affect h ;ement of Remedialion Waste Under RCRA - October 1998 

Regulatiou I Policy On-site I WZlSIef More Information 
onsite COWd 

Area ofContomination - Allows wmt” to be consolidaled and treated in sirrr On-site, in All RW 53 FR 51444 for detailed discussion io proposed NCP preamble; 55 
within an AOC without triggering land disposal restrictions or minimum situ only FR 8758-8760. March 8. 1990 for final NCP preamble discussion. Set 
technology requirements. For AOC, contamination must be contiguous but doer also, most recent EPA guidance, March 13, 1996 EPA memo, “Use of 
not have to be homogeneous. the Area of Contamination Cancepl During RCRA Cleanups.” 

CAMU - Corrective Action Management Units ore P type oiRCRA unil On-site All RW 40 CFR 264.552. promulgated February 16. 1993 (58 FR 8658). The 
specifically for RW. RW may be placed intoCAMUs and lroot~d In CAMUs “lly difforencos bctwoon CAMUs and AOCs ore diacustcd in “ore detail in 
without lriggering LDRs or MTRs. Prior state or EPA approval and speciticotion the March 13, 1996 EPA guidance memo. “USC of Iho Area of 
of unit standards required. Contamination Concept During RCRA Cleouaps.” 

TU -Corrective Action Temporary Units ore a type of RCRA unit specitically for On-site All RW 40 CFR 264.553, promulgated Februury 16. 1993 (Xl I’R 8658). 
RW. TUs may meet moditicd design, operating and closure standards instead of only 
llle RCRA standards thal usually apply to tanks and containers. Prior stale or EPA 
approval and specification of unit swuulards rquired. Operation limited-to one I’ 
rear with opportunity for one one-year extension. 

Determlnntlon of whether contemlnetlon eoused by listed hrzordour woote - Both All RW 53 FR 51444. De;e”ber 21. 1988 for proposed NCP preamble 
If. after o good faith effort to find ihformotion. information about the source of a discussion; 55 FR 8758. March 13. 1990 for tlnal NCP preamble 
wmlc or conlomination is unavailable or inconclusive, one may resume wrote is discussion. 
101. or the contamination was no1 caused by, lisled RCRA hazardous wmte. 

Site-specific LDR trcotment vorisnces -EPA and authorized states may Both All RW 40 CFR 268.44(b), promulgated August 17, 1988 (53 FR 31199) and 
rtoblish o rite-speeitic LDR treatment standard on a case-by-case bmis when o cloritied December 5.1997 (62 FR 64504). Marl recent EPA 
lotionally applicable treatmnI standard is unachioveoblc or inappropriate. Public guidance, Jaomuy 8. 1997 “emu “Use of Silo-Spoclllc Lend Disposal 
mtice and o reasonable opportunity fur public comment must be provided before Restriction Treatability Variances Under 40 CFR 268.44(h) During 
:raming or denying a site-specilic LDR treot”ent variance. Cleanups.” 

freatsbility study exemption -Certain quantities of hairdous wrote ore On-site All IIW 40 CFR 261.4(e) and (f). associated preamble discussions al 52 FR 
xempted from “any RCRA requirements during treatability studies. only 27290 (July 19.1988) and 59 FR 8362 (February I& 1994). 

The descriptions of regulations and policies in this chart have been signilicontly simplified for purpose of sunmrary. All of the-regulations and pulicics summarized bavc additional 
complexities and may he subject to additional limitations. For complete information. please refer to the referenced materials aocl to the U.S. EPA guidance memorandum, ‘Management of 
Remedialion Waste Under RCRA.” October 14. 1998. 

Attachment to October 15, 1998 memorandum “Summary Chart ofoctober 14, 1998 Memorandum ‘Management ofRemediation Waste Under RCRA.“’ from Stephen F. Heare, Acting 
Director Permits and Slate Programs Division. U.S. EPA ORice of Solid Wosle and Emergency Ilesponsr. 

Page I of4 



Summary of Rcgulattons and PoliciesThaI Often AtkI Managemenl of Remediaflon Waste Under RCRA - October 1998 

Regulation I Policy On-site I WU*leS More Information 
Off-site Covered 

Exemption for 90 day accumulation -Generators may accumulate (i.e.. treat or On-site ‘All RW 40 CFR 262.34; associated preamble discussion is al 51 FR et 10168 
store) hazardous waste in tanks. coolainers, drip Pads or containment buildings for Wily (March 24, 1986). 
up lo ninely days without RCRA interim status ora RCRA permit. Placement of 
waste in accumulation units does not constitute land disposal. Accumulnlion ueilr 
must meet applicable design, operating. closure and post-closure s!aandards. 

Permit wnivers - No Federal. state or local pemdt is req&cd foi on-sile BOlb ‘All RW CERCLA Section 121(c): “Guidance on th$ Use of Section 7003 of 
CERCLA response aclions. Under RCRA Section 7003. EPA has the ability lo RCRA.” U.S. EPA, Otlice of Enforcemenl and Compliance 
waive both the requirenicnt to obtain o permit and the substantive requirements Assurance. October 1997 and EPA guidance memo from J. WinsIon 
lhat would be impo!cd through permits. States with stole waiver authorities Porter to EPA Regional Administrators. “RCRA Permit Requirements 
comparable to CERCLA 121(c) or RCRA Section 7003 may waive RCRA for State SuperFund Actions,” November 16. 1987, OSWER Directive 
requirements in a manner no less stringe?t than that allowed under the 9522.00-Z. 
corresponding Federal waivers. II 

Exemption from part 264 requirements for people engaged lo the Immediate Both All RW 40 CFR 260.1(g) and associated preamble discussion at 45 FR 76626 
phase of P spill response- People engaged in trealmenl or containment activities (November 19. 1980) and Sept. 29.1986 memo from J. Winston 
em not subject to 40 CFR pert 264 during immodiatc response to discharges or Potlcr(EPA Assistant Administrator) to Fred tlonsen inlerprctin~ the 
imminent and substantial threats of discharges of hstardous west.? and known or 40 CFR 264.1(g) regulations. 
suspected military munitions, other explosive ma~crlals, or explosive devices. 

Changes during lnlcrim siatus to comply with corrective action requiremenle On-site All RW 40 CFR 270.72(a)(5) promulgated March 7. I989 and associated 
- An owner or operator of on interim status facility msy make changes to provide preamble discussion at 54 FR 9599. 
for treatment, storage and disposal of RW in accordance with on interim status 
corrective action order issued by EPA under RCRA Section 3008(h) or other 
Federal authority. by an authorized state under comparable state authority. or by e 
court in B judicial action brought by EPA or oo authorized state. 

The descriptions of regulations and policies in this chart h&c been significantly simplitied for purpose ofsummary. All of the regulations cod policies summarized have additional 
complexities and may be subject to additional limitations. For complete information. please~refcr to tbc referenced materials and to lbr U.S. EPA guidance memorandum, “Management of 
Remedialion Waste Under RCRA.” October 14. 1998. 

Attachment to October 1.5. 1998 memorandum “Summary Cliart ofoctober 14. 1998 Memorandum ‘Management of Rcmediation Waste Under RCRA.“’ from Stephen F. Hearc, Acting 
Director Permits end State Programs Division. U.S. EPA Oftice of Solid Waste and CZmcrgewy Response. 

Page 2 of 4 



Summary of Regulations and Policies That Often Affect ML _-ment of Remediotion Wasfe Under RCR;\ - October 1998 

Regulrlion I Policy On-site I Wastes More Informalion 
OR-site Covered 

Einergency permits-If there is on imminent and substantial endangerment lo Both All RW 40 CFR 270.61, originally promulgated as 40 CFR 122.27 on May 19, 
human health or the environment. EPA. or on authorized-state. may issue a 1987 (45 FR 33326) aud November 3. 1992 letter to Mark Ilansen. 
temporary emergency permit for treatment, storage or disposal of hazardous waste. Environmental Products and Services Inc., from Sylvia Lowrance, 
Emergency permits may allow treaIment, storage or disposal of hazardous waslc at Director Ollicc of Solid Waste (available in lbe RCRA Permit Policy 
o non-permitted facility or at a permiIted facility for waste not eovemd by the 

-- 
Compendium). 

permit. 

Temporary suthorizalions ol permitted facilities - EPA, or anauthorized state, I3otl1 All RW 40 CFR 270.42, promulgated on September 28, 1988, end associated 
may Iemporarily auIhorize a pemdtlee for an activity that would be the snbject of o preamble at S3 FR 37919. 
class two or three permit~moditication in order lb, among other things, failitate 
limely implement&m of closure or corrective action. 

Contained-in policy-Contaminated environmental media thot does no1 exhibit a DOIll Media Nov. 13, 1986 memo, “RCRA Regulatory Stalus of Contamh~a1ed 
characteristic of hazardous waste and. ifcontaminated by listed waste, has only Groundwater”and 53’FR 3ll38,3~‘i42.31 I48 (Aug. 17,1988); 57 
concentrations of hazardous constituents that arc below health-based levels does 
not n&d to be managed us hozardous waste. 

FR 21450.21453 (May 20.1992); 61 FR 18795 (April 29.1996); 
September 15. 1996 letter to Monsanto Comp+?ny; and 63 FR 28617 
(May 26, 1998). 

RCRA Section 3020(b) exemptton for relnjcctton of conbminoted~ground 
water-Injection ofcontaminated ground water bock into the aquifer horn which 
it was withdrawn is allowed ifcertain requirements ore met. 

Both Ground RCRA Sectlon 3020(b). SW also, OSWER Directive 9234.1-06. 
water only “Applicable of Land Disposal Restrictions to RCRA and CERCLA 

Ground Water Treatment Reinjection Superfund Management Review: 
Recommendation No. 26:’ November 27, 1989. 

LDR treatment standards for contominoted sotl- Soil specific treatment 
standards of 90% reduction in concenlrotions of hazardous constiluents or ten 
times lhe universal treatment aandard, whichever is less stringent. Treatment 
required for all underlying hazardous constituents reasonably expected to tie 
presen1 when such wnstituents ore found at initial concentrations greotei than IO 
XUTS. 

Uoth Soil only 40 CFR 268.49. promulgated May 26. 1998 and associaled preamble 
discussion at 63 FR 28602-28622. 

The descriptions of regulalions and policies in this chart have been signiticantly simplitied for purpose of summary. All of the regulalions and policies summarized have additional 
complexities and may be subject to additional limitations. For complete inf?rmaliol;. plciisc refer to the refereuced materials and to lhe U.S. EPA guidance memorandum, “Mauagcmcnl of 
Remediation Waste Under RCRA.“OcIober 14, 1998. 

Attachment to October IS. 1998 memorandum “Summary Chart of October 14. 1998 Memorandum ‘Matiagcn~eut of Remediation Waste Under RCRA,“’ from Stephen F. Hear;. Actirig 
Director Permits and Stale Programs Division, U.S. EPA Office ofSolid Waste and Emergency Response. 

Page 3 of4 



Summary of Regulstions and policies Thsl Often Affect Monagenrent olRemedtation Waste Under RCRA-October 1998 

Regulation I Policy On-site I Wastes More Information 
Off-site Covered 

Site-speciric risk-based LDR trestment variance for contaminated soil - EPA. Both Soil only 40 CFR 268,44(h)(4), promulgated May 26, 1998 and arsocialed 
or Ln authorized state, may approve a vcriaoce liom an odlcrwise applicable preamble discussion at 63 FR 28606-28608. 
treatment standard if compliance with that standard would result in treatment 
beyond the point at which threats are minimized. . . 

LDR trerarrmt stsnd~rds for contsmtasted debris-Debris specitic treatment Roth Debris 40 CFR 268.45, promulgated August IS, 1992, and associated 
rhndards expressed as spcciticd treatment methods I tqchnologi6s. OldY preamble discussion at 57 FR 37194 and 27221. 

Ioterpretstion that debris treated urlng cxfmctlon or destructton icchnulOgieS 130th IIcbrir 40 CFR 26 I .3(f) and rrcctmcnt standards ct Tabls I of40 CFR 268.45: 
no longer contoln baurdous waste - Debris trcclcd to comply with the debris only promulgated Augusl IS. 1992. and associated preamble dircussioo al 
treatment standards using one of the identified extraction or destruction 5 I FR 37225. 
technologies would be considered no longer to contain hazardous waste and 
would. therefore, no longer be subject to regulation under RCRA, provided the 1 

Most of the refcrenccs cited in this chart re wallable over the tntcmet. The Federal Register notices published afler 1994 are available at www.auxss.gpo.gov/nara; the guidance memos 
and other EPA documents are available at www.cpa.gov/corrcckivcaction. Federal Register notices and other documents cre also svailcblc through the RCRAICERCLA hotline: in 
Washingron DC.. call (703) 412-9810; outside Washington D.C.. call (800) 424-9346; and hearing impaired call (800) 553-7672. The hotline’s hours arc Monday - Friday, excluding 
Fedcrcl holidays, g:OO _ 5:00, eastern standard time. Many EPA guidance memos and other documents may also be obtained through the RCRAKERCLA hotline fax-back system. TO 
obtain a list ofdocwncnts available over the fax-back system. and fax-back system code numbers. toll ~hc RCRAKERCLA hotline at the numbers listed above. 

The descriptions ofregulations and policies in (his chari have been significantly simpliticd ror purpose ofsommary. All of the regulations and policies summarized have additional 
complexities and may be subject to addhional limitalions. For complete in@rwation, plcase refer I,, the rel:rcnccd materials and lo the U.S. EPA guidance memorandum. “Management of 
RcmcdiaGon Waste Under RCRA.” Oclobcr 14. 1998. 

Alrachmenl lo October IS, 1998 memorandum “Summary Chart ofoctober 14, 1998 Memorandum ‘Management ofRcmediation Waste Under RCRA, “’ from Stephen F. Hearc. Actilig 
Direclor Permits and Stale Programs Division, U.S. EPA OfTice of Solid ~aslc and Emcrgcncy Response. 
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www.epa.gov/csw 

Office of Solid Waste 

Environmental 
Fact Sheet 
Final HWIR-MEDIA Rule 

What is the HWIR-media rule? 
The HWIR-media rule is a final regulation 

that is part of President Clinton’s March 1994 
environmental regulatory reform initiative. 
The rule sets new requirements under the 
Resource Conservation and Recovery Act 
(RCRA) for hazardous remediation wastes 
that are treated, stored, or disposed of during 
cleanup actions. Specifically, the rule 

Makes permits for treating, storing, and 
disposing of hazardous remediaticn 
wastes faster and easier to obtain 

Provides that obtaining these permits will 
not subject the owner and/or operator to 
facility-wide corrective action 

Creates a new kind of unit called a 
“staging pile” that allows more flexibility 
in temporarily storing remediation waste 
during cleanup 

Excludes dredged materials from RCRA 
Subtitle C if they are managed under an 
appropriate permit under the Marine 
Protection, Research and Protectlon Act 
or the Clean Water Act. 

Makes it faster and easier for States to 
receive authorization when they update 
their RCRA programs to incorporate revi- 
sions to the Federal RCRA regulations. 

What is the background for this 
rule? 

On April 29, 1996, EPA proposed new regu- 
latory provisions entitled “Requirements for 
Management of Hazardous Contaminated 
Media” (61 FR 18780). That proposal. also 
known as the “Hazardous Waste Identifica- 
tion Rule for Contaminated Media” (or 
HWIR-media), included a broad range of pc- 
tential reforms. Among those reforms, EPA 
proposed options for excluding contaminated 
media and other remediation wastes from 
Subtitle C. For the reasons described in the 
following paragraph, EPA is not finalizing 
those broad reforms in the HWIR-media final 
rule, but instead is finalizing only the reforms 
listed at left. EPA has already finalized the 
1996 proposed provisions for standards for 
hazardous soils. These provisions were in the 
May 26, 1998, Phase IV final rule (63 FR 
28556). 

Although EPA conducted a lengthy 
outreach process before developing the 
HWIR-media proposal and tried to balance 
the ccncerns and interests of various stake- 
holder groups, it is clear after reviewing pub- 
lic comment on the proposal that stakeholders 
have fundamental disagreements on many 
remediation waste management issues. EPA 
has concluded that pursuing comprehensive 
regulatory reform would be time- and 
resource-intensive and would most likely re- 
sult in a rule that would provoke additional 



years of litigation and associated uncertainty. 
This uncertainty would be detrimental to the 
program and would have a negative effect on 
ongoing and future cleanups. Therefore, EPA 
is withdrawing the proposed options for broad 
reforms-such as those that exempted 
remediation wastes from Subtitle C-and is, 
instead, finalizing only those reforms listed. 

One of the 1996 HWIR-media options pro- 
posed was the withdrawal of the Corrective 
Action Management Unit (CAMU) rule be- 
cause its flexibility would be replaced with 
the proposed broad reforms. However, 
because EPA is not finalizing those broad 
reforms. the CAMU rule will be retained as it 
currently exists in 40 CFR Section 264.552 

Does the HWIR-media rule apply 
new mandatory requirements? 

No. Adoption of the requirements of this 
rule is optional for authorized state RCRA 
programs because these requirements are less 
stringent then the existing requirements. 
Even after these new regulations are adopted 
and authorized for state programs, facilities 
may choose not to take advantage of them 
and may choose. instead, to comply with the 
traditional requirements for hazardous waste 
management. 

Is EPA changing policies that 
currently provide flexibility for 
remediation waste management? 

No. Existing areas of flexibility for the 
management of hazardous remediation waste 
such as the “contained-in” and “area of con- 
tamination” policies and site-specific land 
disposal restrictions treatability variances 
continue to be available. 

What impacts does EPA expect the 
HWIR-media rule to have? 

EPA anticipates that the HWIR-media 
rule will 

Eliminate existing regulatory disin- 
centives to remediation 

Make site cleanup faster and easier 

and thus 

. Provide increased protection to human 
health and the environment. 

For More Information 
The Federal Register notice and this fact 

sheet are available in electronic format on the 
Internet through the EPA Public Access 
Server. The notice is available 
http://www.epa.gov/rules, regulations. and 
legislation. This fact sheet and other docu- 
ments related to this rule are available under 
“EPA Offices and Regions.” For additional 
information or to order paper copies of any 
documents, call the RCRA Hotline. Callers 
within the Washington Metropolitan Area 
must dial 703-412-9810 or TDD 703-412-3323 
(hearing impaired). Long-distance callers 
may call l-800-424-9346 or TDD l-800-553- 
7672. The RCRA Hotline operates weekdays, 
9:00 a.m. to 6:OO p,m. Write to the RCRA In- 
formation Center (5305W), US EPA, 401 M 
Street, SW, Washington, DC 20460. 

http://www.epa.gov/rules


References for Managing Remediation Waste

Module References

! Corrective Action for Solid Waste Management Units at Hazardous Waste Management Facilities;
Advanced Notice for Proposed Rulemaking (ANPR) May 1, 1996 (61 FR 19432).  Available to
download from the Internet: http://www.epa.gov/epaoswer/hazwaste/ca/subparts.htm

! Hazardous Remediation Waste Management Requirements (HWIR-Media); Final Rule, US EPA,
Federal Register: Volume 63, Number 229, November 30, 1998.  Available over the Internet:
http://www.epa.gov/epaoswer/hazwaste/id/hwirmdia.htm

! Corrective Action Management Units and Temporary Units Final Rule 58 FR 8658, February 16,
1993.  Available over the Internet: http://www.epa.gov/epaoswer/hazwaste/ca/subparts.htm

! Requirements for Management of Hazardous Contaminated Media (HWIR-Media), 40 CFR Parts
260, 261, 262, 264, 268, 269 and 271, Federal Register: Volume 63, Number 230, December 1,
1998.  Available over the Internet: 
http://frwebgate1.access.gpo.gov/cgi-bin/waisgate.cgi?WAISdocID=3206116830+4+0+0&WAISa
ction=retrieve

! Requirements for Management of Hazardous Contaminated Media; Proposed Rule, US EPA,
Federal Register: April 29, 1996.  Available over the Internet: 
http://www.epa.gov/docs/fedrgstr/EPA-WASTE/1996/April/Day-29/pr-539.txt.html

! Preamble for Final HWIR-Media Rule, US EPA, October 16, 1998.  Available to download from
the Internet via:  http://www.epa.gov/epaoswer/hazwaste/id/hwirmdia/omb-1016.pdf

! Draft Preamble for Final HWIR-Media Rule, September 8, 1998.  Available to download from the
Internet via:  http://www.epa.gov/epaoswer/hazwaste/id/hwirmdia/omb-0908.pdf

! Draft Regulatory Language for Final HWIR-Media Rule.  Available to download from the Internet
via:  http://www.epa.gov/epaoswer/hazwaste/id/hwirmdia/omb-rule.pdf

! AOC Policy: National Contingency Plan (NCP) Preamble,  53 FR 1444.

! Final National Contingency Plan, 55 FR 8758-8760, March 8, 1990.

! Use of Area of Contamination Concept During RCRA Cleanups, EPA guidance, EPA memo
March, 1996.

! Contained-in Policy:  RCRA Regulatory Status of Contaminated Groundwater,  EPA
memorandum, November 13, 1986.  

! Contained-in Policy:  Federal Register preambles, EPA memos and correspondence, see, e.g., 53
FR 31138, 31142, 31148 (Aug. 17, 1988), 57 FR 21450, 21453 (May 20, 1992), and HWIR-
Media preamble, 61 FR 18795 (April 29, 1996). 

! EPA guidance memo from J. Winston Porter to EPA Regional Administrators, 58 FR 8679,
February, 1993. 



References for Managing Remediation Waste

! RCRA Permit Requirements for State Superfund Actions, OSWER Directive 9522.00-2,
November, 1987.

Supplemental References and Resources

! Environmental Fact Sheet: Hazardous Waste Identification Rule for Contaminated Media (HWIR-
Media), Proposed Rule, US EPA.  Available to order via NCEPI.  Order Number: 
EPA530F96010.  Fax order to:  703/321-8547.

! Hazardous Waste Management System; Identification and Listing of Hazardous Waste; Proposed
Exclusion, Federal Register: Volume 63, Number 134, July 14, 1998.  Available over he Internet: 
http://frwebgate1.access.gpo.gov/cgi-bin/waisgate.cgi?WAISdocID=32546113+32+0+0&WAISact
ion=retrieve

! Management of Corrective Action Wastes Pursuant to Proposed Subpart S,  Department of
Energy, February 1995. (DOE Environmental Policy and Guidance Documents: available to
download from the Internet:  http://www.homer.hsr.ornl.gov/oepa/loadpolicy.html)

! Contained-in Policy, Areas of Contamination (AOC) and Remediation Waste: 12/16/95 Memo
from Shapiro to Wright, 9441.1995(32).  Available to download from the Internet at
http://www.epa.gov/epaoswer/hazwaste/ca/10.txt

! Management of Remediation Waste Under RCRA, October 1998 Memorandum from Fields, EPA,
to RCRA/CERCLA Policy Managers.

! Summary Chart of October 14, 1998 Memorandum, ‘Management of Remediation Waste Under
RCRA’, October 15, 1998.

! 53 FR 51444 for detailed discussion in proposed National Contingency Plan (NCP) preamble; 
55 FR 8758-8760, March 8, 1990 for final preamble discussion all regarding the Area of
Contamination (AOC) Policy.  Available over the Internet: 
http://www.epa.gov/epaoswer/hazwaste/ca/17.txt  

! EPA Issues Final Rules for Corrective Action Management Units and Temporary Units, U.S.
EPA, 1993, p.4.  Available to order via NCEPI.  Order Number:  EPA/530-F93-001 Fax order to: 
703/321-8547. 

! Use of the Area of Contamination Concept During RCRA Cleanups, March 13, 1996, EPA
Memorandum.

! RCRA Regulatory Status of Contaminated Groundwater, November 13, 1986, EPA Memorandum.

! 53 FR 31138, 31142, 31148 (August 17, 1988), 57 FR 21450, 21453 (May 20, 1992), and detailed
discussion in HWIR-Media preamble, 61 FR 18795 (April 29, 1996).

! Letter from Shapiro, EPA OSW Director, to Wright, Monsanto Company, September 15, 1996.

! Preamble to the LDR Phase IV rule, 63 FR 28617 (May 26, 1998).
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! RCRA Permit Requirements for the State Superfund Actions, November 16, 1987 EPA Guidance
Memorandum from Porter, EPA, to EPA Regional Administrators (OSWER Directive 9522.00-2).

! CAMU and TU Regulations are a t 40 CFR 264.552, promulgated February 16, 193 (58 FR 8658).

! OSW Guidance on managing media.

! OSW Waste Cleanup Website:  http://www.epa.gov/epaoswer/osw/cleanup.htm

! RCRA Corrective Action Internet Homepage: http://www.epa.gov/correctiveaction

! Management of Hazardous Contaminated Media (HWIR Media):
http://www.epa.gov/epaoswer/hazwaste/id/hwirmdia.htm

! Environmental Fact Sheet: Hazardous Waste Identification Rule for Contaminated Media (HWIR)
- Proposed Rule.  Available for download from the Internet at
http://www.epa.gov/epaoswer/hazwaste/id/hwirmdia/hwirmefs.txt

! RCRA Hotline Phone Number - (800) 424-9346



ADMINISTRATIVE APPROACHES 



May 3, 1996 

Mr. Mark Levine 
Whyco Chromium Company,-Inc. 
670 Waterbury Road 
Thomaston, Connecticut 06787 

Re: RCRA Corrective Action at Whyco Chromium Company, Inc. 
(CTD001450154) 

Dear Levine: 

The pu-rpose of this letter is to follow up on our May 1, 1996 
telephone conver,sation. During this conversation we discussed 
the EPA-New England's (EPA-NE) interest in initiating Corrective 
Action at in Whyco Chromium Company, Inc. in Thomaston, 
C0nnectic.X. 

EPA-NE: has set a goal of achieving stabilization or final remedy 
at each of the approximately 155 high priority RCRA Treatment, 
Storage, and Disposal (TSD) Facilities in New England by the year 
2000. Whyco Chromium Company, Inc. is ranked as one of these high 
priority facilities. 

EPA-New England considers a facility to be stabilized if it can 
demonstrate that it has met two environmental indicators: Human 
Exposures Controlied and Groundwater Releases Controlled. These 
two indicators are described in a July 29, 1994 memorandum from 
Michael Shapiro, EPA Director of Solid Waste. (This memo also 
serves as our current guidance for determining when the two 
environmental'indicators have been met. A copy of this 
memorandum-is enclosed for your use.) A stabilized facility in 
general terms is one where migration of releases has been 
controlled and human exposure pathways controlled or cut off so 
that the facility poses no unacceptable risk to human health 
under existing conditions at the facility. 

A facility could move from stabilization on to final remediation 
when steps are taken to characterize and, if necessary, address 
ecological risks and potential future human health risks posed by 
releases at or from the facility. Final remedy selection also 
must include a formal decision making process which incorporates 
public involvement. (SPA encourages public involvement in all 
stages and aspects of Corrective Action.) 

A facility can work toward the goals of stabilization or final 
remedy under the terms of a permit or administrative order, under 
state suuervision, through deferral to the Superfund Program, or 
voluntar:ly. The voluntary approach may offer a facility 
considerable flexibility in establishing characterization and 
remediation goals. 



EPA-NE has utilized the National Corrective Action Driority 
System (NCAPS) model to evaluate the relative priority of the New 
England TSD universe. The WCAPS model is based on four different 
exposure pathways: groundwater, surface water, air and on-site 
(direct contact with hazardous materials or contact with 

contaminated surface soils). Based upon the NCAPS model, Whyco 
Chromium Company, Inc. was ranked as a high priority facility. 
The NCAPS modeling results do not mean that a facility ranked as 
"high" will, in fact, require large-scale remediation. EPA-NE 
expects that in some cases, a high-ranked NCAPS facility may need 
no active remediation at all. 

I look forward to setting up a meeting with you at the Whyco 
Chromium Company, Inc. facility to answer any questions you may 
have about the Corrective Action process. Additional goals for 
this meeting are to discuss: 

0 

l 

l 

the EPA-NE Corrective Action goals outlined above (i.e. 
stabilization and final remedy), 

the mechanisms that Whyco Chromium Company, Inc. can work in 
accordance with to achieve these goals (e.g. order, permit, 
voluntary)and the pro's and con's of each, 

up-to-date info-x&ion about Corrective Action goals 
previously accomplished at Whyco Chromium Company, Inc., 

your views as to how Corrective Action can proceed at Whyco 
Chromium Company, Inc., 

any possibilities for EPA-NE to assist in any beneficial 
reuse at Whyco Chromium Company, Inc., 

any possibilities for EPA-NE to provide assistance with 
using innovative technologies in any field activities at 
Whyco Chromium Company, Inc., and 

any other issues that you would like to discuss. 

Additionally, I‘and possibly another person from our program 
would be interested in touring the facility so that our office 
can get a first-hand understanding of the conditions and 
challenges at your site. 

In the meantime my office strongly encourages that you take a 
close look at the Human Exposures Controlled and Groundwater 
Releases Controlled environmental indicators and begin to 
assemble any information or take remedial actions wherever 
possible to demonstrate your having attained these indicators. 

Useful information for determining attainment of the 
environmental indicators may include: 

0 an outline of the operational history of the facility 
including all wastes generated at the facility and their 
management over tine, 

0 a brief description of all areas where hazardous 
constituents may have been released to soils, groundwater, 



surface waters, etc (e.g. Solid Waste Management Units 
[Skis] and Areas of Concern [AOCs]) at the facility, 

.- 0 a description of known releases and potential releases at 
each SWMU and AOC, 

0 a description of exposure pathways for all releases and 
potential releases, 

0 a summary of existing investigative information (if 
extensive please feel free to reference any documents 
already in EPA's possession), 

0 a description of all exposure pathway controls and/or 
release controls instituted at the facility and how these 
achieve or contribute toward achieving the two environmental 
indicators. 

The analysis of status relative to the two environmental 
indicators may require a remediation level with which to compare 
hazardous constituent levels. Please contact EPA-NE for guidance 
if comparison to a remediation level is needed. 

On behalf of EPA-NE, I,would like to thank you in advance for 
your cconeration and your efforts to achieve one of the 
CorrectiGe Action goals. I plan to contact you within the next 
few weeks to schedule our meeting. Please contact me at (617) 
223-5511 if you have any questions. 

Sincerely, 

Ernest Waterman, RCRA Facility Manager 
Corrective Action Section 

ENCLOSURE: 



NOTES TO THE PROSPECTIVE AUTHORS: 

I. Y&is fiie is in WP “Oufline” format. 
2. “Company” or the company name refers to people and “facility” refers to the &ace. 
3. “[Company name]” can be quickly rep&d b;y the actual company name by using the sear& 
function-F2. 
4. Everything in bold brackets i.e, [..I needs to be fixed before sending out. Fii versions should 
have no bold brackets left. 

PATE1 

[Facility Contact 
Company 
Address 
Town, State Zip Code] 

Dear [Facility Contact]: 

On behalf of the Environmental Protection Agency 
would like to thank you for meeting 
the [facility] in [Town], [State] in 
Recovery Act (RCRA) Corre 
outline EPA-NE’s expectati 
Action on a selt-directed 
The EPA-X recomizes 
been undertaken 

this lerter is to formalIy 
oose to pursue Corrective 

n pursuing Corrective Action include the following: 

any name] to respond to this letter with a letter of commitment 
acknowledging [company nameI’s understanding and acceptance of the broad goals and 
expectations laid out in this letter. Most importantly, EPA-NE is expecting that [company 
name] will commit to the achievement of spectic environmental objectives at the facility 
(i.e. stabilization or fmal remedy as explained below) within specific time ties. EPA-NE 
will Beat receipt of the letter of commitment as the initiation of Corrective Action. we 
would appreciate receiving [company name]‘s letter of commitment within 30 NOTE: this 
can be flexible based on the circumstances with this facility] days of your receipt of this 

‘letter. 

2. Achievement of Performance Standards 
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EPA-NE expects the self-directed Corrective Action at your faciliry to be guided by 
[company name]? ability to understand and achieve performance standards without the need 
for m-depth and continuous EPA-NE review and comment of work in progress. The broad 
performance standards for setf-directed Corrective Action at your facility are: 

a. [company name] will perform an investigation to identify all releases of hazardous waste 
and/or hazardous constituents at the facility; determine fully the nature and extent of any 
releases; and determine the significance of these releases. It is imperative that sufficient 
and representative information be obtained so that [company name 
determinations regarding releases of concern and propose interim 
Negative findings of releases and information that is not sufficien 
(e.g., questionably located soil borings and monitoring well 
complete sampling and analysis protocol being followe 
analyzed for an adequate list of constituents), may be VI 

receptors of those releases 

d/or hazardous constituents 
for focusing sampling efforts on 

onatitnents and specific areas. 

Assurance Project Plan, of wastes, 
nt and air samples sufficient to identify all 

of all releases, characterize all releases, and 

iv. Performance activities necessary to evaluate threats to&nan health and/or the 
g from any releases of hazardous waste or hazardous constituents 

at or from the facility. This may’inciude modeling of contaminant fate and transport, 
graphical analyses of collected data, statistical analyses of collected data, and human 
health and ecological risk asessment. 

v. Technical provisions of Appendices 1,2,3, and 4 of Region I’s §3008(h) Model Order 
and the guidance documents referred to therein will be used as guidance in the 
conduct of investigations, field work, sampling, analyses. data validation, and data 
interpretation. A copy of the Model Order is enclosed 

b. EPA-NE requests that [company name] provide a summary of all previous interim 
measures including the objectives of each interim measure, the dates each interim 
measure was started and completed, any confirmatory sampling associated with each 
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interim measure, and whether the interim measure(s) were undertaken vohmtarily or in 
accordance with an enforceable.mechanism. / 

c. Investigation results will be used to identify remediation needs, develop remedial 
alternatives, and select remedies. As work progresses the need for interim measures, as 
discussed in point Id. below, should be continually reviewed by [company name]. 
When investigation results are available, the goals for the facility (stabilization or tinal 
remedy) may need to be revised after discussions between [company name] and EPA- 
NE. 

d. The objectives of proposing and implementing interim me 
at facilities presenting an immediate threat to human he 
warranted, [company name] is expected to implement 
abate actual threats, prevent imminent threats ti 
problems from increasing in scope. The facto 
appropriateness of a given interim measure 
include: 

i. The time to implement the fin 

ii. Actual or possible expo vironmental receptors; . I 

iii. The threat of co 

e is not carried out; 

tes that pose a threat of release; 

tions that may cause releases of hazardous wastes; 

viii.Risks of fire/explosion or exposure to the hazardous wastes; and 

ix. Other situations that may pose threats to human health and the environment. 

e. The following performance standards shall be met before the facility can be considered as 
stabiiied: 

i. Human Exposures Controlled Performance Standard 

Based upon guidance specified in the July 29,1994 U.S. EPA-X? “RCRIS Corrective 
Action Environmental Indicator Event Codes” memorandum, one of the two 
following criteria must be met. These are: 



4 

(1) Remedial measures’ have been implemented with the result that all maximum 
contaminant concentrations detected or reasonably suspected are less than or equal 
to their respective action levels (e.g. MCLs for groundwater: a 1 x 10” risk level 
for other contamimm ts, or any other number designated as the action level) or do 
not exceed an EPA-NE specified cleanup standard for the faciIity. 

I 

(2) There is no unacceptable human exposure to any contaminant co 
action levels that has been detected or is reasonably suspec 
contaminant concentrations and current site conditions. Al 
remains at the facility that may require further r 
or site conditions are otherwise such that unacce 
from acmal exposure to the contamination are n 
of the site. Such actions may include 
controls (e.g. deed restrictions or site 

ii. 

Based upon guidance s PA-&T “RCRIS Corrective 
Action Environme toneofthetwo . 

d that is designed and operating (icludiig 
y control the further mi-mtion beyond a 

gmeered system, the faciliry boundary, a line 
e leading edge of the plume as detied by levels 

action levels or clean-up standards. 

has determined that the groundwater cleanup objectives can be met 
without the use of an engineered system through the remedial measures selected, 
including Facilities where the contamination will naturally attenuate. 

f. Media Cleanup Standards are concentration levels of hazardous constituents in the soil, 
groundwater, air, surface water, and sediments at a facility that will be protective of 
human health and the environment. Generally, they are based on the risk posed by each 
contaminant with consideration of the naturally occurring background concentration of 
the substance, any established regulatory limits, and any technolo$cal limitations (e.g. 
analytical detection limits). For releases which require fmal remedes, or corrective 
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measures, [company name] is expected to contribute to the development of Media 
Cleanup Standards by proposing standards which reflect the requirements of 1990 
Proposed 40 CFR $264525(d)(l). 

g. A necessary complement to Media Cleanup Standards is establishment of the point of 
compliance where Media Cleanup Standards must be met. As applicable, [company 
name] will make proposals regarding point of compliance which reflect considerations 
specified in 1990 Proposed 40 CFR 9264.525(e). 

h. [company name] is expected to propose corrective measures as so0 
exists to do so. Proposed !inal remedies must reflect the req 
Proposed 40 CFR 4 264325(a) and (b) so that they: 

i. Are protective of human health and the environment 

ii. Attain media cleanup standards as establis 

iii. Control the source(s) of 
further releases of hazar 
a threat to human health 

ix. Cost effectiveness. 

i. [company name] will be expected to commit to conducting public involvement activities 
that inform the local community of the Corrective Action activities at the facility. 

j. [company name] will be expected to‘develop measurable and attainable objectives by 
which the effectiveness of selected interim measures and final remedies can be evaluated. 
These objectives must be developed prior to the implementation of an interim measure or 
final remedy and they must be developed to evaluate each individual interim measure and 
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final remedy implemented (i.e., the standards are area and remedy specific). Examples 
are provided as follows: 

i. Soil sampling used to confirm that remediation of contaminated soils has been 
completed to the extent necessary to reduce soil contaminant levels to less than or 
equal to the site specific media protection standards. 

ii. Sampling downgradient of a groundwater plume to measure the effectiveness of a 

plume rn@ation. 

k. As a benefit of entering into Corrective Action on a self-di 
number of deliverables largely at the discretion of the p 
in view of the economy of effort it should provide both 
[company name] to suucture their efforts to 
three months prior to the scheduled start date 
comment period. 

1. EPA-NE expects that [compa hedule and inform 
EPA-NF of that schedule, tb major milestone related 
reports to EPA-NE and that -annual [NOTE: there is 
some flexibility he progress reports. In addition to 
the written form of one related reports and the semi- 

A-NE in the form OI an oral presentation 
in order to get imme 

resources on 

ement in which a RCRA company responsibly 
ted basis is the ability to focus EPA-NE 

should not be taken as approval of the document or any of the 
plans, conclusions, or recommendations it might contain. Likewise, formal response on 
any portion of a document should not be taken to mean that the document has been fully 
reviewed and all other portions found acceptable. Conversely, [company name] should 
maintain communication with EPA-NE and raise any problems to EPA-X as they occur. 
EPA-NE will lend its support and guidance to your facility as resources allow. 

n. With regard to Stabilization Determinations, Preliminary Media Cleanup Standards 
Determmations, Preliminary Media Cleanup Point of Compliance Determinations, and 
Final Remedy Selection, EP.4-NE expects that [company name] will evaluate its facility 
to determine ifrhe relevant performance criteria have been achieved. If in [company 
name]3 opinion stabilization has been achieved, [company name] should inform EPA- 
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NE in writing of the rationale and assumptions behind its positive determination. If the 
Stabilization Measures of Success have not been achieved [coirlpany name] should 
notify EPA-NE of the specific actions that it will undertake to achieve the Stabilization 
Measures of Success. EPA-NE expects [company name] to submit its first evaluation as 
to whether the Stabilization Measures of Success have been achieved within 90 days of 
receipt of this letter. EPA-NE will determine whether Stabilization Measures of Success 
have been attained when [company name] submits documentation in support thereof. 

EPA-YE will make preliminary media cleanup standards determinati 
media cleanup point of compliance determinations and fm 
[company nameI’s request. These determinations need to 
Basis with public notice and comment provisions as set out 
270. The issuance of a permit or administrative order could 
same time frame. 

o. EPA-NE will monitor [company namel’s 
and the general performance standards s 
[company name] is not achieving the go 
consider issuing a legally-bind 
and pro-active’attimde that [co 
feels confident that no such e 

p. In return for the flexi agreement it is anticipated that 
rmance standards. 

3. 

ry and regulatory powers, authorities, rights, and 
e, which may pertain to [company name]2 activities at 

s letter. This Corrective Action aareement shall not be 
not to sue, release, waiver, or limitazon of any rights, remedies, 
es, civil or criminal, which EPA-NE has under RCRA, CERCLA, 

or any other statutory, regulatory, or common law authority of the United States. 

b. EPA-NE reserves the right to disapprove of work performed by [company name] 
pursuant to this Corrective Action agreement and to request that Respondent perform 
additional tasks. 

c. EP.4-NE reserves the right to perform any portion of the work consented to herein or any 
additional site characterization, feasibility study, and remedial work as it deems necessary 
to protect human health and/or the environment. EPA-NE may exercise its authority 
under CERCLA to undertake response actions at any time. EPA-NE reserves its right to 
seek reimbursement from [company name] for costs incurred by the United States. 
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Notwithstanding compliance with the terms of this Corrective Action agreement, 
[company name] is not released from liability, if any, for the costs of any response 
actions taken or authorized by EPA. 

d. If EPA-NE determines that activities undertaken in compliance with this Corrective 
Action agreement have caused or may cause a release of hazardous waste or hazardous 
constituent(s), or a threat to human health and/or the environment, or that [company 
name] is not capable of undertaking the work agreed upon, EPA-FiE may order 
[company name] to stop further implementation of activities undertake~rsuant to this 
Corrective Action agreement for such period of time as EPA-NE det 
needed to abate any such release or threat and/or to und 
determines is necessary to abate such release or threat. 

e. EPA-NE and [company name] acknowledge and agree 
Statements of Work (SOWS) or any final wo 
representation that the SOWS or workplans 
performance standards. Compliance by [ 
Corrective Action agreement shall not re 
or any other applicable local, 

f EPA, shall constitute final agency action 
to EPA’s initiation of a judicial action to 

including an action for penalties or an action to 
ce with its terms and conditions. 

e] agrees to indemnify and save and hold harmless the 
its agencies, departments, agents, and employees, from any 

trustees, and assigns in carrying out activities required by this Corrective Action 
agreement. This indemnification shall not be construed in any way as affecting or 
limiting the rights or obligations of [company name] or the United States under their 
various contracts. [company name] shall not be responsible for indernni@iig the EPA- 
NE for claims or causes of action solely from or on account of acts or omissions of EPA- 
NE.1 

___ -. 
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EPA-NE looks forward to the results of your efforts. If you have any questions regarding this 
letter, please contact PM name] ofmy staffat [phone no.]. 

Sincerely, . 
5 

Matthew R Hoagland, Chief 
RCR4 Corxctive Action Section 

cc: [State Agency] 



November 4, 1996 
-- 

Mr. Mark Lavine, 
Environmental Protection Superintendent 
Whyco Chromium Company, Inc. 
670 Waterbury Road 
Thomastcn, CT 06787 

Dear Mr. Lavine: 

I would like to thank you and Mr. Hyner for meeting with me on 
August 5, 1996 to discuss voluntary Corrective Action at Whyco 
Chromium. The purpose of this letter is to formally outline 
EPA's expectations of Whyco Chromium in pursuing voluntary 
Corrective Action. 

Our major expectations for the Whyco Chromium voluntary 
Corrective Action are as follows: 

I. Letter of Commitment: EPA expects Whyco Chromium to respond 
to this letter with a letter of commitment acknowledging 
Whyco Chromium's understanding and acceptance of the broad 
goals and expectations laid out in this letter. EPA will 
treat receipt of the letter of commitment as Whyco 
Chromium's initiation of voluntary Corrective Action. We 
would appreciate this letter of commitment from Whyco 
Chromium within 30 days of your receipt of this letter. 

II. Achievement of Performance Standards: EPA expects the 
voluntary Corrective Action at Whyco Chromium to be guided 
by Whyco Chromium's ability to understand and achieve 
performance standards rather than by EPA review and comment 
of work in progress. The broad performance standards for 
voluntary Corrective Action at Whyco Chromium are: 

A. Whyco Chromium will perform an investigation to identify 
all releases of hazardous waste and/or hazardous 
constituents at the Facility; determine fully the nature 
and extent of any releases; and determine the 
significance of these releases. It is imperative that 
sufficient and representative information/data be 
obtained so that Whyco Chromium can make determinations 
regarding releases of concern and propose interim 
corrective measures if necessary. Negative findings of 
releases and data/information that is not sufficient and 
representative (e.g., questionably located soil borings 



and monitoring wells, samples collected without complete 
sampling and anaiysis protocol being followed, and 
samples tbat were not analyzed for an adequate list of 
constituents), may be viewed as inconclusive and further 
sampling may be required. The investigation shall 
include: 

1. Characterization of physical setting (geology, 
hydrology, meteorology, ecology, land uses, etc) 
supported by site specific investigation sufficient to 
understand the transport and fate of known and 
potential releases and to identify all potential 
receptors of those releases. 

2. Documentation of site activity and hazardous waste 
and/or hazardous constituents used or generated at the 
facility to provide the basis for focusing sampling 
efforts on specific hazardous wastes and hazardous 
constituents and specific areas. 

3. Collection, in accordance with a Quality Assurance 
Project Plan, of wastes, groundwater, surface water, 
soil, sediment and air samples sufficient to identify 
all releases, encompass the extent of all releases, 
characterize all releases, and characterize release 
source areas. 

4. Performance of any activities necessary to evaluate 
threats to human health and/or the environment 
resulting from any releases of hazardous waste or 
hazardous constituents at or from the Facility. This 
may include modeling of contaminant fate and transport, 
graphical analyses of collected data, statistical 
analyses of collected data, and human health and 
ecological risk assessment. 

. 
5. - Technical provisions of Appendices 1, 2, 3, and 4 of 

Region I's 53008(h) Model Order and the guidance 
documents referred to therein will be used as guidance 
in the conduct of investigations, field work, sampling, 
analyses, data validation, and data interpretation. 

B. The EPA requests that Whyco Chromium provide a summary of 
all previous interim measures including the objectives of 
each interim measure, the dates each interim measure was 
started and completed, whether the interim measure(s) 
were undertaken voluntarily or in accordance with an 
enforceable mechanism, and any confirmatory sampling 
associated with each interim measure. 

C. Investigation results will be used to identify 
remediation needs and support a determination of site 
stabilization. As work progresses the need for interim 
measures, as discussed in point III below, will be 



continually reviewed. It is EPA's understanding that 
Whyco Chromium is working toward stabilization of the 
facility. When investigation results are available, the 
target of activity (stabilization or final remedy) may be 
reviewed and revised by the mutual agreement of Whyco 
Chromium and EPA. 

* D. The objectives of proposing and implementing Interim 
Measures is to-address conditions at facilities 
presenting an immediate threat to human health and/or the 
environment. As warranted, Whyco Chromium will implement 
interim measures to control or abate actual threats, 
prevent imminent threats from occurring, keep 
contamination problems from increasing in scope and 
achieve stabilization. 

The factors to determine the need and appropriateness of 
a given interim measure (as described in Proposed 40 CFR 
5264.540) include: 

1. 

2. 

3. 

4. 

5. 

6. 

7. 

0. 

9. 

Time to implement the final remedy; 

Actual or possible exposures to nearby pcpulations or 
environmental receptors; 

The threat of contamination to drinking water; 

Further degradation if the interim measure is not 
carried out; 

The presence of hazardous wastes that pose a threat of 
release; 

Hazardous wastes in soils that could migrate; 

Weather conditions that may cause releases of hazardous 
.wastes ; 

Risks of fire/explosion or exposure to the hazardous 
wastes; and 

Other situations that may pose threats to human health 
and the environment. 

E. The following Environmental Indicator performance 
standards shall be met as the Stabilization Measure of 
Success : 

1. Human Exposures Controlled Performance Standard 

Based upon guidance specified in the July 29, 1994 U.S. 
EPA "RCRIS Corrective Action Environmental Indicator 
Event Codes" memorandum, one of the two following 
criteria must be met. These are: 

. 
.-. 



a. Remedial measures have been implemented with the 
result that all maximum contaminant concentrations 
detected or reasonably suspected are less than or 
equal to their respective action levels (e.g. MCLs 
for groundwater, a 1 x 10-O risk level for,other 
contaminants, or any other number designated as the 
action level) or do not exceed an EPA specified 
cleanup standard for the Facility. 

b. There is no unacceptable human exposure to any 
contaminant concentration above action levels that 
has been detected or is reasonably suspected based 
on current contaminant concentrations and current 
site conditions. Although contamination remains at 
the Facility that may require further remediation, 
action has been taken or site conditions are 
otherwise such that unacceptable threats to human 
health from actual exposure to the contamination are 
not plausible based on current uses of the site. 
Such actions may include the use of physical 
barriers or institutional controls (e.g. deed 
restrictions or alternative water supply). 

2. Groundwater Releases Controlled Performance Standard 

Based upon guidance specified in the July 29, 1994 U.S. 
EPA "RCRIS Corrective Action Environmental Indicator 
Event Codes" memorandum, one of the two following 
criteria shall be met. These are: 

a. An engineered system has been installed that is 
designed and operating (including performance 
monitoring) to effectively control the further 
migration beyond a designated boundary such as the 

_ engineered system, the Facility boundary, a line 
upgradient of receptors, or the leading edge of the 
plume as defined by levels above EPA established 
action levels or clean-up standards. 

b. The EPA has determined that the groundwater cleanup 
objectives can be met without the use of an 
engineered system through the remedial measures 
selected, including Facilities where the 
contamination will naturally attenuate. 

F. Environmental Indicator action levels shall be relevant 
remediation standards under the State of Connecticut 
Department of Environmental Protection Remediation 
Standard regulations (The Regulations of Connecticut 
State Agencies Section 22a-133k-1). Note that where no 



exposure pathway exists a consideration of action levels 
may not be needed. Also note that because the facility 
is located over an aquifer classified as GB by the State 
of Connecticut that groundwater action levels must be 
protective of any existing uses and the surface water 
receiving groundwater discharge from the facility and are 
not protective of drinking water use unless an existing 
drinking water usage exists. _- 

G. Whyco Chromium will conduct public involvement activities 
that inform the local community of the voluntary 
corrective action activities at the facility. 

H. Whyco Chromium will develop measurable and attainable 
standards by which the effectiveness of selected interim 
measures can be evaluated. These standards will be 
defined as the Measures of Success. Measures of Success 
must be developed prior to the implementation of an 
interim measure and they must be developed to evaluate 
each individual interim measure implemented (i.e., 
Measures of Success are area and remedy specific). 
Examples are provided as follows: 

1. Soil sampling used to confirm that remediation of 
contaminated soils has been completed to the 
extent necessary to reduce soil contaminant levels 
to less than or equal to the site specific media 
protection standards. 

2. Sampling downgradient of a groundwater plume to 
measure the effectiveness of a pump and treat 
system or the effectiveness of a retaining wall in 
stopping contaminant plume migration. 

I. As a benefit of entering into voluntary Corrective 
Action, the Corrective Action Schedule and number of 

-deliverables will mainly be at the discretion of Whyco 
Chromium. EPA expects that Whyco Chromium will set a 
Corrective Action schedule and inform EPA of that 
schedule, that Whyco Chromium will submit all major 
milestone related reports to EPA and that Whyco 
Chromium will submit progress reports. The progress 
reports may be presented to EPA in the form of an oral 
presentation. The schedule proposed by Whyco Chromium 
must achieve stabilization before the year 2000. 

J. The benefit to EPA of entering an agreement in which 
Whyco Chromium pursues voluntary Corrective Action is 
the ability to focus EPA resources on a greater number 
of facilities that require Corrective Action. As a 
result, EPA input on investigation plans and results 
will be limited. Lack of a formal response to any 
given document should not be taken as approval of the 
document or any of the plans, conclusions, or 

. 



K. 

recommendations it might contain. Lilcewise, formal 
response on any portion of a document should not be 
taken to mean that the document has been fully reviewed 
and all other portions found acceptable. Conversely, 
Whyco Chromium should maintain communication with EPA 
and raise any problems to EPA as they occur. EPA will 
lend its support and guidance to Whyco Chromium as 
resources allow. 

Stabilization Determinations: EPA will determine 
whether stabilization measures of success have been 
attained when Whyco Chromium submits documentation in 
support thereof. 

L. The EPA will monitor Whyco Chromium's progress relative 
to their work plan schedule and the general performance 
standards set out in this letter. If E?A Perceives 
that the voluntary Corrective Action is not achieving 
the goals set out in this letter, the EPA will.consider 
issuing a legally-binding Corrective Action mechanism. 
Given the capability and pro-active attit'ude that Whyco 
Chromium has recently demonstrated, the SPA feels 
confident that no such event should be necessary. 

M. In return for the flexibility of wor!king within a 
voluntary agreement it is anticipated thar Whyco 
Chromium will meet or exceed all performance standards. 

III. Reservation of rights: 

A. EPA reserves all of its statutory and regulatory 
powers, authorities, rights, and remedies, both legal 
and equitable, which may pertain to Whyco Chromium's 
activities at the facility identified in this letter. 
This voluntary Corrective Action agreement shall not be 
construed as a covenant not to sue, release, waiver, or 
limi‘tation of any rights, remedies, powers, and/or 

-authorities, civil or criminal, which EPA has under 
RCRA, CERCLA, or any other statutory, regulatory, or 
common law authority of the United States. 

B. EPA reserves the right to disapprove of work performed 
by Whyco Chromium pursuant to this voluntary Corrective 
Action agreement and to request that Respondent perform 
additional tasks. 

C. EPA reserves the right to perform any portion of the 
work consented to herein or any additional site 
characterization, feasibility study, and remedial work 
as it deems necessary to protect human health and/or 
the environment. EPA may exercise its authority under 
CERCLA to undertake response actions at any time. EPA 
reserves its right to seek reimbursement from Whyco 
Chromium for costs incurred by the United States. 



Notwithstanding compliance with the terms of this 
voluntary Corrective Action Agreement, Whyco Chromium 
is not released from liability, if any, for the costs 
of any response actions taken or authorized by EPA. 

D. If EPA determines that activities undertaken in 
compliance with this voluntary Corrective Action 
agreement have caused or may cause a release of 
hazardous wa3te or hazardous constituent(s), or a 
threat to human health and/or the environment, or that 
Whyco Chromium is not capable of undertaking the work 
agreed upon, EPA may order Whyco Chromium to stop 
further implementation of activities undertaken 
pursuant to this voluntary Corrective Action agreement 
for such period of time as EPA determines may be needed 
to abate any such release or threat and/or to undertake 
any action which EPA determines is necessary to abate 
such release or threat. 

E. EPA and Whyco Chromium acknowledge and agree that EPA's 
approval of the SOW(s) or any final work plan does not 
constitute a warranty or representation that the SOW(s) 
or workplans will achieve the required cleanup or 
performance standards. Compliance by Whyco Chromium 
with the terms of this voluntary Corrective Action 
agreement shall not relieve it of its obligations to 
comply with RCRA or any other applicable local, state, 
or federal laws and regulations. 

F. Notwithstanding any other provision of this letter, no 
action or decision by EPA pursuant to this voluntary 
Corrective Action agreement, including without 
limitation, decisions of the Regional Administrator, 
the Director of the Waste Management Division, or any 
authorized representative of EPA, shall constitute 
final agency action giving rise to any right of 

-judicial review prior to EPA's initiation of a judicial 
action to enforce this voluntary Corrective Action 
agreement, including an action for penalties or'an 
action to compel Whyco Chromiumts compliance with its 
terms and conditions. 

G. Indemnification: Whyco Chromium agrees to indemnify 
and save and hold harmless the United States 
government, its agencies, departments, agents, and 
employees, from any and all claims or causes of action 
arising [solely] from or on account of acts or 
omissions of Whyco Chromium or its officers, employees, 
agents, independent contractors, receivers, trustees, 
and assigns in carrying out activities required by this 
voluntary Corrective Action agreement. This 
indemnification shall not be construed in any way as 
affecting or limiting the rights or obligations of 
Whyco Chromium or the United States under their various 



contracts. [Whyco Chromium shall not be responsible 
for indemnifying the EPA for claims or causes of action 
solely from or on account of acts or omissions of EPA.] 

EPA looks forward to the results of your efforts. If you have 
any questions regarding this letter, please contact me at 
(617) 223-5511. 

Sincerely, 
-- 

Ernest Waterman, C.P.G. 
RCRA Corrective Action Section 

cc: M. Fracasso, CTDEP 
T. Stark, GSA 

- 



January 24, 1997 

Mr. Ernie Waterman 
USEPA - Region 1 
RCRA Corrective Action Sectiop 
John F. Kenney Buildi 
Boston, MA 02203-0001 

Dear Mr. Waterman: 

We are in receipt of your letter of November 4, 1996 in which you describe how the RCRA 
Voluntary Corrective Action/Stabilization criteria would apply to Whyco Chromium. In general, 
this letter reflects our discussion with you during our visit to our site on August 5, 1996. 

This letter will inform you that Whyco Chromium will proceed with Corrective Action under the 
voluntary “mechanism” with a short-term “end point” of stabilization as defined in your letter. We 
understand that EPA’s long-term goal as well as your own is to achieve final remedy. 

As previously discussed with you, the southern end of our property contains the majority of the 
site’s AOC’s and that previous investigations of the regulated units in this area have defined 
subsurface conditions in great detail. We remain committed to a philosophy that definitive actions 
to reduce identified impacts to the environment should be implemented as a first priority. 
Therefore, our proposed approach, which will be detailed in the work plan, will be to put our initial 
resource into final evaluation and, if necessary implementation of interim measures in the southern 
portion of the site. 

We believe the best first step following this letter is preparation of an Environmental Indicators 
Evaluation discussing previous interim measures as requested in your letter and which describes 
the current status of each AOC and how we believe at this time it will be addressed in the program. 
As part of this evaluation we will also prepare a detailed analysis of available subsurface data from 
the southern portion of the site. The EI evaluation will be completed in approximately 3 months 
and submitted to EPA for their information and comment as time allows, The EI evaluation wiII 
form the basis for development of a Work Plan and QAPP. - . . . . _ 

Please contact Mark LaVine at (860) 2834826 or Thomas F. Stark at (860) 875-7655 if you have 
any questions. 

670 Waterbury Road l Thomaston, CT 06787 l (860) 283-5826 l FAX (860) 283-6153 



UNITED STATES ENVIRONMENTAL PROTECTION AGENCY
REGION III

1650 Arch Street
Philadelphia, Pennsylvania  19103-2029

(DATE)

(FACILITY NAME & ADDRESS)

Re: RCRA Corrective Action at (FACILITY NAME)
EPA ID# (FACILITY ID #)

Dear Sir/Madam:

The purpose of this letter is to inform you that the United States
Environmental Protection Agency (EPA), Region III, will be conducting a site
visit in the next couple of months to determine if RCRA Corrective Action is
necessary at your facility.

First, let me inform you why EPA is initiating this inspection at your
facility.  EPA has set a goal of meeting Environmental Indicators or achieving
final remediation at each of the approximately 300 high priority RCRA
Treatment, Storage, and Disposal (TSD) Facilities in Region III by the year
2005.  Your facility is ranked as one of these high priority facilities.  EPA
Region III utilized the National Corrective Action Priority System (NCAPS)
model to evaluate the relative priority of the Region III TSD universe.  The
NCAPS model is based on four different exposure pathways: groundwater, surface
water, air and on-site (direct contact with hazardous materials or contact
with contaminated surface soils).  Based upon the NCAPS model, your facility
was ranked as a high priority facility. The NCAPS modeling results do not mean
that a facility ranked as "high" will, in fact, require large-scale
remediation. In some cases, remediation may have already taken place under the
State’s jurisdiction or as a facility-lead.

EPA Region III is focusing on two interim Environmental Indicators as a
result of the Government Performance and Results Act: Human Exposures
Controlled and Groundwater Releases Controlled. In general terms, EPA
considers the environmental indicators to be met where migration of
groundwater releases has been controlled and human exposure pathways
controlled or cut off so that the facility poses no unacceptable risk to human
health and the environment under existing conditions at the facility.  Even if
these two Environmental Indicators are met, additional remediation may still
be necessary for the final corrective measures.

 EPA encourages public involvement in all stages and aspects of the
Corrective Action process.  Final remedy selection will include a formal
decision making process which incorporates public involvement.
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EPA Region III recently tasked the U.S. Department of Army, Corps of
Engineers, to review file information and conduct a site visit at your
facility to gather relevant information for EPA to determine whether the
environmental indicators have been achieved. Information which will be
discussed at the site visit to determine the status of the environmental
indicators may include the following:

- An outline of the operational history of the facility including
all wastes generated at the facility and their management;

- A brief description of all areas where hazardous constituents may
have been released to the air, soils, groundwater and surface
waters (e.g., Solid Waste Management Units [SWMUs] and Areas of
Concern [AOCs]);

- A description of known releases and potential releases at each
SWMU and AOC;

- A description of exposure pathways for all releases and potential
releases;

- A summary of existing investigative information;

- A description of all exposure pathway controls and/or release
controls instituted at the facility and how these achieve or
contribute toward achieving the two environmental indicators;

- Up-to-date information about Corrective Action goals previously
accomplished at your facility;

- Your views as to how Corrective Action can proceed at your
facility; and

- Any other issues that you would like to discuss.

EPA or the Corps of Engineers will be contacting you within the next
several weeks to set up this site visit.

On behalf of EPA Region III, I thank you in advance for your cooperation
during this anticipated site visit.  If you have any questions or concerns I
encourage you to contact Denis M. Zielinski, RCRA Senior Project Manager, at
(215)814-3431.

Sincerely,

(BRANCH CHIEF)

cc: (STATE CONTACTS)
(COE CONTACT)
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FACILITY LEAD CORRECTIVE ACTION AGREEMENT

I.  CORRECTIVE ACTION GOALS

By agreeing to participate in the Facility Lead Corrective Action Program with EPA, the Facility commits
to:

A. Determine the extent and sources of all releases of hazardous wastes or hazardous waste
constituents at or from the Facility using quality data;

B. Evaluate and meet EPA’s Environmental Indicators (see “Environmental Indicator
Forms” on EPA Region III’s website at
www.epa.gov/reg3wcmd/corrective_action.htm); 

C. Perform interim measures at the Facility to prevent or mitigate unacceptable threats to
human health and the environment by: 1) controlling human exposures, and 2) controlling
migration of any groundwater contamination at or from the Facility from releases of
hazardous wastes or hazardous constituents; 

D. Conduct effective public involvement;

E. Communicate regularly to EPA, the State, and the community on corrective action
progress at the Facility.

EPA agrees to provide an appropriate level of oversight to assist the Facility to meet these goals.

II.  WORK TO BE PERFORMED 

The Facility agrees to demonstrate achievement of the goals listed in Section I by performing the work (as
appropriate) described below.  These goals may be achieved through a combination of sampling activities,
previous work,  and documentation of valid historical data.

A. Develop a Workplan 

1. Within ninety (90) calendar days of the date of its Commitment Letter, the 
Facility agrees to submit a Workplan to EPA.  The Workplan is subject to 
approval by EPA and shall include a strategy and schedule to implement pertinent
tasks identified in this Agreement, which include, but are not limited to, the
following:   

a. Site characterization (Section II.B).
b. Quality Assurance and Sampling Plan (Section II.B and D).
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c. Evaluation of Environmental Indicator goals (Section II.C).
d. Ongoing or planned Interim Measures (Section II.D). 
e. Community Relations Plan (Section II.E).
f. Reports to EPA (Section II.F and IV).
g. Selection of a land use scenario  (Section II.B).

2. The Facility may also add other tasks to the Workplan.

B. Determine the extent and sources of releases of hazardous wastes or hazardous
constituents at or from the Facility using quality data.

 
1. Site Characterization  - The Facility will determine the nature and extent of all

releases of hazardous wastes and hazardous constituents at or from the Facility. 
The characterization will include  investigative tasks such as sampling, analyses,
data validation and data interpretation and will be conducted in a manner
consistent with the provisions of  Region III’s guidance for a “RCRA Facility
Investigation” and “Risk-Based Screening”as well as additional EPA guidance
(see “RCRA Facility Investigation” document, “Risk-Based Screening”
document and additional “Guidance Documents” on EPA Region III’s website at
www.epa.gov/reg3wcmd/corrective_action. htm);   At a minimum, the Facility
shall perform the following:

a. Soil - Identify maximum concentrations and determine the extent of any
releases of hazardous wastes and hazardous constituents to soil. 
Sampling shall continue until concentrations in soil approach Region III’s
Risk-Based Concentration (“RBC) Table using an appropriate land use
scenario approved by EPA  (see “Risk-Based Concentration Tables” on
EPA Region III’s website at www.epa.gov/reg3hwmd/risk/riskmenu.
htm). In addition, evaluate the potential of hazardous wastes and
hazardous constituents in soil to affect other media through cross media
transfer (e.g. screening against Soil Screening Levels “SSLs” for
groundwater).

b. Groundwater - Determine maximum concentrations of hazardous wastes
and hazardous constituents in groundwater and, to the extent practicable,
the source of the groundwater contamination. The horizontal and vertical
extent of any releases to groundwater shall be delineated until
concentrations of hazardous wastes and hazardous constituents in
groundwater approach maximum contaminant levels (“MCLs”), or,
where no MCLs have been promulgated,  Region III’s Risk-Based
Concentration (RBC) Table using the tap water column, independent of
whether the aquifer is currently utilized as a source of potable water. 

  c. Surface Water and Sediment - Where contaminated groundwater
potentially discharges to a surface water body, determine the maximum
concentrations of hazardous wastes and hazardous constituents in
surface water and sediment, and assess the extent of impact of
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hazardous wastes and hazardous constituents to the surface water body
and sediments to levels considering the state-designated use of the
surface water body and the potential exposure to human and/or
ecological receptors.  

d. Air - Where there is the potential for indoor or outdoor air to be
contaminated by particulates or vapors through cross-media transfer,
determine the maximum concentrations through appropriate methods
(e.g. sampling, modeling).

2. Data Quality - The Facility agrees to perform site screening and site
characterization through the use of high quality field data collection protocols and
appropriate EPA laboratory methods specified in 2.a and 2.b below  such

 that the analytical results accurately represent site characteristics.  The data
collected must support decisions regarding the applicability and effectiveness of
interim measures and/or final remedial decisions.  (see “Quality
Assurance/Quality Control” document on EPA Region III’s website at
www.epa.gov/reg3wcmd/corrective_action.htm);   In addition the Facility shall:

a. Ensure that all laboratories used by the Facility for analyses perform
such analyses according to the EPA methods included in "Test Methods
for Evaluating Solid Waste" (SW-846, November 1986) or other methods
deemed satisfactory to EPA; and

b. Ensure that all laboratories used by the Facility for analyses participate in
a quality assurance/quality control program equivalent to that which is
followed by EPA. 

c. Ensure that data is reliable by having it data undergo 3rd party data
validation. 

3. Exposure Assessment - The Facility agrees to identify all potential exposure
pathways. 

4. Site Screening - The Facility agrees to use the Screening process specified in the
Risk-Based Screening document located on EPA Region III’s website.

5. Future Land Use - If conditions suggest that a future non-residential land use
scenario is applicable to any portion of the Facility, the Facility shall include a
schedule in the Workplan for submitting land use information as specified in the
OSWER Directive No. 9355.7-04  “Land Use in the CERCLA Remedy
Selection Process” and will solicit public input (as specified in the Facility
Workplan in Section II.A) on this issue.
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C. Evaluate and meet EPA’s Environmental Indicators. 

1. The Facility agrees to assess current exposures and evaluate potential 
contaminated groundwater migration pathways as priority activities of the site
investigation.

2. The Facility agrees to implement Interim Measures as soon as possible to
achieve the Environmental Indicator goals.

D. Perform Interim Measures at the Facility to prevent or mitigate threats to human health
and/or the environment.

1. The Facility agrees to implement Interim Measures:

a. When it is necessary to protect human health and/or the environment. 

b. To meet the Environmental Indicator goals of eliminating current human
exposure to and controlling groundwater contamination from releases of
hazardous wastes or hazardous constituents to the extent practicable. 

Interim Measures implemented shall be consistent with the long term cleanup
objectives at the Facility.

2. The Facility will conduct appropriate monitoring and/or confirmatory sampling of
Interim Measures to assess their effectiveness.  The quantity, quality, and
frequency of the monitoring will be dependent upon the Interim Measures
selected.

E. Conduct effective public involvement.

1. The Facility agrees to:

a. Develop a Community Relations Plan which will describe how it will
conduct public involvement activities to inform the local community, the
State and any other interested parties of activities throughout the
corrective action process.  EPA guidance for conducting effective public
involvement in the RCRA program can be found in the  RCRA Public
Involvement Manual, EPA530-R-93-006, September 1993.

b. Provide EPA with a fact sheet summarizing the status of the work to
date for inclusion on EPA Region III’s web page within sixty (60)
calendar days of the Letter of Commitment.  At a minimum, this fact
sheet shall be updated semi-annually.

   F. Communicate regularly to EPA, the State,  and the community on corrective action
progress at the Facility.   
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1. The Facility agrees to submit:

a. A Letter of Commitment which shall include a proposed time-frame for a
meeting with EPA to discuss the known current conditions and to outline
the work necessary to meet EPA’s Environmental Indicator objectives. 
The letter will also identify a Facility Project Coordinator, who will be
responsible for the implementation of the corrective action activities and
serve as the Facility’s point of contact.

b. An Environmental Indicators report to EPA and the State when the
Facility has collected sufficient data, and taken action as necessary, to
control current human exposures to contamination and the migration of
any groundwater contamination.

c. A Site Investigation report to EPA and the State when the Facility has
identified the nature and extent of all releases of hazardous wastes
and/or hazardous constituents at or from the Facility.  

d. Annual Progress Reports to EPA and the State summarizing the work
performed (including new interim measures), public involvement
activities, proposed schedule changes,  and a summary of anticipated 
activities to be conducted over the next year.  The first Annual Progress
Report shall be submitted to EPA and the State one year from the date
of the Letter of Commitment. 

e. In addition to the written reports identified above, the Facility may choose
to present information to EPA in the form of oral presentations and
request EPA comment on technical issues or proposed actions.

III.  FINAL REMEDIES - COMPLETING CORRECTIVE ACTION

Eliminating human exposure to hazardous wastes and hazardous constituents and controlling migration of
contaminated groundwater are short-term corrective action objectives.  Interim Measure activities
implemented to achieve these short-term objectives are based on reasonably expected human exposures
under current land and groundwater use conditions.  The RCRA Corrective Action Program’s overall
mission is to protect human health and the environment.   To achieve this goal, final remedies must be
based on potential future land and groundwater uses and ecological receptors.

A. At the completion of site characterization activities, EPA will evaluate the need to issue a
Corrective Action Permit or Order to the Facility. 

B. Under certain circumstances implementation of  Interim Measures may achieve the final
remedial goals.  In that case, EPA will public notice a tentative determination and solicit
comment prior to making a final Agency determination regarding final corrective action
remedies at the Facility. 



1 A "responsible corporate officer" means:  (a) a president, secretary, treasurer, or vice-president of the corporation in

charge of a principal business function, or any other person who performs similar policy or decision-making functions for the
corporation, or (b) the manager of one or more manufacturing, production, or operating facilities employing more than 250 persons
or having gross annual sales or expenditures exceeding $25 million (in second quarter 1980 dollars), if authority to sign documents has
been assigned or delegated to the manager in accordance with corporate procedures.  A person is a "duly authorized representative"
only if:  (1) the authorization is made in writing by a person described above; and  (2) the authorization specifies either an individual
or position having responsibility for overall operation of the regulated facility or activity (a duly authorized representative may thus

be either a named individual or any individual occupying a named position).
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IV.  CERTIFICATION 

Reports specified in Section II. F.1.b, Section II.F.1.c and Section II.F.1.d, when submitted to EPA and
the State, shall be certified by a “responsible corporate officer1.”   The Facility agrees to provide the
certification in the following form:

I certify that the information contained in this Report is true, accurate, and complete.

As to [the/those identified portion(s)] of this [type of submission] for which I cannot
personally verify [its/their] accuracy, I certify that this Report and all attachments were
prepared in accordance with procedures designed to assure that qualified personnel
properly gather and evaluate the information submitted.  Based on my inquiry of the
person or persons who manage the system, or those persons directly 
responsible for gathering the information, or the immediate supervisor of such person(s),
the information submitted is, to the best of my knowledge and belief, true, accurate, and
complete.

  
Name: Title: Signature : 

V.  SAMPLING AND DATA/DOCUMENT AVAILABILITY AND PRESERVATION

A. The Facility shall submit to EPA the results of all sampling and/or tests or other data
generated by, or on behalf of, Facility.  

B. At the request of EPA, the Facility shall provide or allow EPA or its authorized
representatives to take split or duplicate samples of all samples collected by Facility
pursuant to this Agreement.  The Facility agrees not to limit access to the property or
otherwise affect EPA's authority to collect samples pursuant to applicable law, including,
but not limited to, RCRA and CERCLA.

C. The Facility may assert a business confidentiality claim covering all or part of any
information submitted to EPA pursuant to this Agreement in the manner described in 40
C.F.R. § 2.203(b).  The Facility shall not assert any confidentiality claim with regard to
any physical, sampling, monitoring, or analytical data.
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D. Commencing on the date the Letter of Commitment is submitted to EPA, the Facility
agrees that it shall preserve and make available to EPA for inspection and copying, all
data, records and documents in its possession or in the possession of its divisions, officers,
directors, employees, agents, contractors, successors, and assigns which relate in any
way to this Agreement or to hazardous waste management and/or disposal at the Facility. 

VI.  RESERVATION OF RIGHTS

A. EPA reserves all of its statutory and regulatory powers, authorities, rights, and remedies,
both legal and equitable, which may pertain to the Facility's activities.  This Agreement
shall not be construed as a covenant not to sue, release, waiver, or limitation of any rights,
remedies, powers, and/or authorities, civil or criminal, which EPA has under RCRA,
CERCLA, or any other statutory, regulatory, or common law authority of the United
States.

B. EPA reserves the right to disapprove work performed by the Facility pursuant to this
Agreement and to request or direct that Facility perform additional tasks.

C. EPA reserves the right to require or to perform any portion of the work consented to
herein or any additional site characterization, feasibility study, and remedial work as it
deems necessary to protect human health and/or the environment.  EPA may exercise its
authority under CERCLA to undertake response actions at any time.  EPA reserves its
right to seek reimbursement from the Facility for costs incurred by the United States. 
Notwithstanding compliance with the terms of this Agreement, the Facility is not 
released from liability, if any, for the costs of any response actions taken or authorized by
EPA.

D. If  EPA determines that activities undertaken pursuant to this Agreement have caused or
may cause a release of hazardous waste or hazardous constituent(s), or a threat to
human health and/or the environment, or that the Facility is not capable of undertaking the
work agreed upon, EPA may order the Facility to stop further implementation of activities
undertaken pursuant to this Agreement for such period of time as EPA determines may
be needed to abate any such release or threat and/or to undertake any action which EPA
determines is necessary to abate such release or threat.

E. EPA and the Facility acknowledge and agree that EPA's approval of any Statements of
Work (SOWs) or any workplan submitted pursuant to this Agreement does not constitute
a warranty or representation that the SOWs or workplans will achieve the required
cleanup or performance standards. Compliance by the Facility with the terms of this
Agreement shall not relieve it of its obligations to comply with RCRA or any other
applicable local, state, or federal laws and regulations.

F. Notwithstanding any other provision herein, no action or decision by EPA pursuant to this
Agreement, including without limitation, decisions of the Regional Administrator, the
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Director of the Waste and Chemicals Management Division, or any authorized
representative of EPA, shall constitute final agency action giving rise to any right of
judicial review prior to EPA's initiation of a judicial  action to enforce this Agreement,
including an action for penalties or an action to compel the Facility’s compliance with its
terms and conditions.

G. Notwithstanding any other terms or conditions in this Agreement, EPA may decide to
issue a Corrective Action Permit or Order to the Facility at any time.

H. Indemnification: The Facility agrees to indemnify and save and hold harmless the United
States government, its agencies, departments, agents, and employees, from any and all
claims or causes of action arising from or on account of acts or omissions of the Facility
or its officers, employees, agents, independent contractors, receivers, trustees, and
assigns in carrying out activities required by this Agreement.  This indemnification shall
not be construed in any way as affecting or limiting the rights or obligations of the Facility
or the United States under their various contracts. The Facility shall not be responsible for
indemnifying the EPA for claims or causes of action solely from or on account of acts or
omissions of EPA.

VII.  OTHER APPLICABLE LAWS

All actions shall be undertaken in accordance with the requirements of all applicable local, state, and
federal laws and regulations. The Facility shall obtain or require its authorized representatives to obtain all
permits and approvals necessary under such laws and regulations.

VIII.  NOTICE OF NON-LIABILITY OF EPA

EPA shall not be deemed a party to any contract involving the Facility and relating to activities at the
Facility and shall not be liable for any claim or cause of action arising from or on account of any act, or
the omission of the Facility, its officers, employees, contractors, receivers, trustees, agents or assigns, in
carrying out the activities required by this Agreement.

IX.  EFFECTIVE DATE

The effective date of this Agreement is the date of the Letter of Commitment submitted by the Facility to
EPA.



References for Administrative Approaches

Module References

! Sections 3004(u), 3004(v), Subpart F, 3007, 3008(a), 3008(h), 3013, 7003 of the RCRA Statute.

! Guidance on the Use of Section 7003 of RCRA, U.S. EPA, October 1997.  Available to download
from the Internet:  http://es.epa.gov/oeca/osre/rcra.html

! Final RCRA §3008(h) Model Consent Order, U.S. EPA, OSWER Directive #9902.5A, December
15, 1993. 

! Interim Final Model 3008(h) Unilateral Order, U.S. EPA, OSWER Directive #9902.5, January 23,
1989.

! Issuance of Administrative Orders Under Section 3013 of the Resource Conservation and
Recovery Act, U.S. EPA, September 26, 1984.  EPA Memorandum from Courtney M. Price,
Assistant Administrator for Enforcement and Compliance Monitoring, and Lee M. Thomas,
Assistant Administrator, Office of Solid Waste and Emergency Response.  

Supplemental References and Resources

!! Letter from Whyco Chromium Company, to Ernie Waterman, EPA Region 1, regarding the
implementation of Voluntary Corrective Action at the facility.  Letter dated January 24, 1997.

! Model facility agreement and letter outlining EPA’s expectations for facilities pursuing self-
directed Corrective Action, May 1996.

! Letter from Waterman, EPA, to Lavine, Whyco, outlining EPA’s expectations of Whyco
Chromium in pursuing voluntary corrective action.  Letter dated November 1996.

! RCRA Corrective Action Authorities Hotline Monthly Report Question, February 1995. 
Available for download from Internet at http://www.epa.gov/epaoswer/hazwaste/ca/6.txt

! OSW Waste Cleanup Website:  http://www.epa.gov/epaoswer/osw/cleanup.htm

! RCRA Corrective Action Internet Homepage:  http://www.epa.gov/correctiveaction

! Comparison of RCRA §7003 to Other Enforcement and Response Authorities Table

! RCRA Hotline Phone Number - (800) 424-9346

! Corrective Action for Solid Waste Management Units at Hazardous Waste Management Facilities;
Advanced Notice for Proposed Rulemaking (ANPR) May 1, 1996 (61 FR 19432).  Available to
download from the Internet: http://www.epa.gov/epaoswer/hazwaste/ca/subparts.htm

! A Summary of Owner/Operator Initiated Agreements

! Example guidance and letters from Regions showing how various concepts related to
independent and voluntary corrective actions can be implemented.



References for Administrative Approaches

! Permits Improvement Team. U.S. EPA, March 1998.  Available to download from the Internet:
http://www.epa.gov/ooaujeag/notebook/pit.htm

! EPA Press Release: EPA Corrective Action Program in New England, U.S. EPA, Region 1, July
2, 1998.

! OSW Waste Cleanup Website:  http://www.epa.gov/epaoswer/osw/cleanup.htm

! RCRA Corrective Action Internet Homepage:  http://www.epa.gov/correctiveaction

! EPA Reinvention Activity Fact Sheets:  Permits Improvement Team:
http://www.epa.gov/ooaujeag/notebook/pit.htm

  



FINAL REMEDY SELECTION 



EPA 542-F-98023 
November 1996 

FEDERAL REMEDIATION TECHNOLOGIES ROUNDTABLE 

REMEDIATION CASE STUDIES: 
FACT SHEET AND ORDER FORM 

Volume 7: 
Volume 2: 
Volume 3: .- 
Volume 4: 

Volume 5: 
Volume 6: 

Volume 7: 
Volume 8: 
Volume 9: . ._ 

Bioremediatfon 
Groundwater ireatment 
Soil Vapor Extractfon 
Thermal Desorption, Sol/ Washing, 
and In Situ Wbification 
Bioremediation and vitrification 
Soil Vapor Extraction and Other In Situ 
Technologies 
W Situ Soil Treatment Technologies 
In Situ Soil Treatment Technologies 
Groundwater Pump and Treat - .~- 

lNTRODUcT,ON 
Increasing the cost-effectiveness-of site remediation is a 
national priority. The selection and use of more cost- 
affective remedies requires better access to data on tie 
performance and cost of technologies used in the field. To 
make data more widely available, member agencies of the 
Federal Remediation Technologies Roundtable (see 
footnote) are working jointly to publish case studies of full- 
scale remediation and demonstration projects. Previously, 
the Roundtable had published 64 case study reports and a 
collection of corresponding abstracts. Now, the Roundtable 
has published 66 additional case study reports and 
corresponding abstracts. These case shldies are based on 
an important Roundtable Guide for documenting site 
cleanups. 

cONlENT OF CA5E STUDY REPORTS 
The 140 case study reports prepared by the federal 
agencies describe both above-ground and in situ 
technologies. Remediation case studies are available in 13 
separate volumes (Volumes 14 were published in March 
1995, Volumes 5-6 in July 1997, and Volumes 7-13 in 
September 1996): 

VOlUme 10: WOUndwater Pump and Treat 
Volume 11: Innovative Groundwater Treatment 

Technologies 
Volume 12: On-Site Incineration 
Volume 13: Debris and Surface Cleaning 

Technologies, and Other 
Mlscekneous Technologies 

Exhlblt 1 lists the case studies contained in each report wfth 
the technology and type of contaminants treated. Case 
studies average 20 pages’ long and document project 
design, operation, performance, cost, and lessons learned. 
Graphics include concentration distribution, sfte stratigraphy. 
and treatment schematics. 

ABarns of REMEIIMICIN CmE STIIMES 
Three volumes of case study abstracts have been prepared; 
Volume 1 covers the 37 reports published in Mar& 1995. 

Volume 2 the 17 published in July 1997, and Volume 3 
the 66 published in September 1996. Each 2-page 
abstract summarizes information about the site and waste 
treated, waste source, technology, period of operation, 
technology vendor, technology description, contaminants 
and media treated, regulatory requirements, summary of 
performance and cost, points of contact, and the 
significance of the application. 

GUIDE TO DOCUMENTING AND MANAGING COST AND 
PERFORMANCE INFORMATION FOR REMEDIATION PROJECTS 
The Roundtable has revised this Guide to better capture 
federal agency cleanup expedence. The Guide provides 
recommended procedures for documenting the matrix 
characteristics and technology operation, performance, 
and cost for the following conventional and innovative 
cleanup technologies: 

In Situ Soil Groundwafer 
Remediation Remediation 
* Bioventing 
a Capping 
m In situ heating 
n Phytoremediation 
* Soil flushing 
= Soil vapor extraction 
n Vitrification 

m Air sparging 
a Sioremediation 
m Sioslutping 
m Circulating wells (UVS) 
= Cosolvents and surfactants 
n Dual-phase extraction 
m Dynamic underground 

stripping 
9 In situ oxidation (Fenton’s 

reagent) 
Ex Situ Soil 
Remediation 
m Cornposting 
m Incineration 
1 Land treatment 
a Slurry-phase 

bioremediation 
* Soil washing 
= Stabilization 
a Thenal desorptfon 

- Natixalattenuation 
(chlorinated compounds) 

m Natural attenuation 
(nonchlorinated 
hydrocarbons) 

m Permeable reactive bat-tiers 
n Phytoremediation 
n Pump and treat systems 
fl Steam flushing 
m Vertical barrier walls 

ORDERING INFORMATION 
Ordering instructions are provided at the end of this Fact 
Sheet and Order Form. 

ON-LINE ACCESS 
The case studies and casestudy abstracts are available 
on the Internet through the Roundtable home page at 
httpz%wwfrir.gov. The home page provides links to 
individual Roundtable members’ home pages, and 
includes a search function. 

The Federal &mediation Technologies Rome mnsists of senior sxsctives from sight agencies with an interest in site remsdiation 
technology. me RoundtaMe mssts tica ssch year to coordlnats the exchange of information on rsmediihcn technologies and to consider 
coopsrstivs sfforls. Primary membsn Include the U.S. Departmen@ of Defense, Energy, and Intsrtcr. and the U.S. Environmental 
PrOteCtiOn Agsncy. Other partkipants include the Nuclear Regulalofy Commission. National Aeronautics and Space Administration, 
Tennessee Valley AuthoriW, and the U.S. Coast Guard. 



EXHIBIT 1. SUMMARY OF REMEDIATION CASE STUDIES 

Anderro” Dwelopment omlpany S”perf”nd sim. MI Thermal De*orpllon 
~np ol Prussia Tech”Csl Corpo,a,lw Supwlund SW. NJ Soil Ww.hl”Q 
MCKI” Supsrlund sm. ME Thermal Derorpuan 
Oulboard Madne Corporallon Superlund Site, OH Thermal Desorplion 
Parsons ChemlcaVETM Enlerprls~s Superlund Slle, MI I” Sl,” vsrlncauon 
P,bU”0. Inc. Superlund s11*. OH Thermal Desolplion 

MBOCA. PAHJ 
HBavy M&al* 
STEXIIPH. PAHs 
PC85 
PesUcldos. tleavy M~la,s, DIox,“s 
‘SEX. PAW Pes,Icide~. Dioxins. Chlori”a,ed So,ve”,s 



““al!na Amy Depot Acany. OR 
vs. Departme”, Of Energy Savannah Rivve‘ sna. SC 
VS. Departmen, 0, Energy Paducab Gaseous Di,,usk” Plan,. KY 
Pammls ‘%“kaErM Enlwprises supmhmd sne. MI 
US. Dsparl”““, 04 Enmy Ha”fmd SW. WA. Oak R!dgs (TN, and O,beh 

II 

-- .- . ---..-. 
1 Comporllng 
1 SbmyPhase SlOmmedlalkn 

)OEn”g 
1 I” snu slore”e*!allcm 

,“a= son Remedlano” 
._.” 

SNIO,I 
PAHs. Toluene, TCE 
Napblhalsne. Se”zo(a,pyre”e 
TNT. RDX. “,4X 
TOE. PCE 
TCE 

SBSkd CDOk S”rhx Imp, 
Sacamsnlo Army Depot Sup 
sand Creek Ir 

” 
’ 1 hsl(uvnlnka,tm 

1 Peslkldes. Melals. Dloxlns 
Pesllddes. MBIBIS. Dioxl”tF”ra”. PCBS 

Remedldon can Swfles (Volums 6): son Vapor Exb~ctlon and 0th~ In situ Technobgle~ 
wndment Slle. GA WE TrJl”ene. Ml<K 

orfund We. Sum Pils Operable Unll. CA SVE TCE. PCE. DCE 
tidusbial Supsrbmd Sile. Operable ll”,, 1. CO SVE PCE. TCE 

I” Silu Enhanced SoU Mixing TCE. TCA, dCE 
“ml Oxbmk” TOE. PCE. TCA 

R TCE. PCE 

V.S. Depadmsd 0, Energy. Podsmo”,h Gasews D,ff”sk” Plan,. OH 
U.S. Departma”, 01 Energy. Savannah River Slte. SC , FlamsleSS me 
0.~3. Depa”mentof Energy. Savannah Rker Site. SC. and Hanford She. W<’ ’ -’ -. - ” 
U.S. Departme”, of Energy, Portsmouth Gaseous Dllfusk” Plan,. OH and Dlher 
SW 

1 Hydrmdk and P”e”ma”c Fmcludng 

Bmmavlle Power Admtrdslmtlon Ross Complex. Operable Unll A. WA 
Fm, Gmely. UST SolI We. AK 

“OCs. DNAPLs 

Pesliddes/HBrbkideS 
PAHS 
STEWTPH. PAHs 
STEWTPH 
PCBS 

1 cnklrin; 
1 Bl-EWTPH 

~lenae Supply Canter Rkhmond. OU 5. VA 
Fort Greely, Texas Tower Slle. AK 
r_.. I __..- 4 ̂ ...,‘“I A ,.I. 



EXHIBIT 1. SUMMARY OF REMEDIATION CASE STUDIES (continued) 

Oh” AFS. sue LF-*2, NE Pump and Treat with Air Slrlppfng 
Otd MUI S”padund Site. 0” 

Chlodnated S~lvenls 
Pump and Tresl vdlh Ah Sldpplng and Carbon Adaorptlon 

SCRDI Dlxia~ Supedund Slle. SC 
Chlohnled Solvonle 

Pump and Treal wllh Al, Sldpplng Chlodnaled .%,ven,s 
Shav AFS. SW OT-16s. SC Hydmulle Conlalnmenl Thmt@, Active Pumplng Chlodnaled Sohlents 
Shaw AFS. Silos SD.28 and ST-30. SC Free Producl Recovery wllh Ah Sldpplng 
So,!4 Slale WcuUs Superlund Site. MO 

Chlodnaled SOlve”,5. STEWTPH 
Pump and T,eal vinh Al, SYpplng Chlo,l”a,ed So,wn,s 

Sol L,wMndusldal Tmns,orm%ro Supedund Slle. TX Pump and Treat with Air Sldpplplng. Carbon AdsorptIon. and nlballpn Chlodnaled Solvenls 
Solvent Rec%‘ery Servbs 0, New England. Inc. Superfund Silo, CT P”“IP and Treat wllh CSrbo” Ad~~rpll~“. Ch~“Mcal Treafms”,. F,,,,a,,on, and 

“WOxldallon; “edlcal Sa,de, Wa,, 
Chlodnaled So,venls. Melalr 

Renwdl~kn Crm Sludb (Volume 10): (Iroundwal*r Pump md Treat ~Nonchkdnatod ~ontamh,~~~j 
S&d and McGulm Superlund Sle. ,.,A Pump and Treat wlul Aerallon. At Sldpplng. Chemical T,eabwl. Cladllcallon. and 

Fmrauon 
BTEYJWH. PA&. POS,lddBBMB,blddBS. ,v,o,ak 

Bolors Nobel Supedund Site. OU 1. MI Pump and Treat wllh Al, Sldpplng. Carbon Adsorplion. Chemical Treslmsnt, 
FUlrallon. and UWOtidallon 

Chlodnaled Solvenlo. SVOCs 

C,b lnduslder Superlund Slle. FL Pump and Trea, rvlth Ah Stlpplng Chlodnaled Salvenls. BTEWTP,, 
King 01 Prusrla T~chnlca, C~,p~mllo” Superlund Site. NJ Pump and Treat wilh Air Slrlpplng. Carbon Adrorpllon. and Elecl,ochemlcal 

TfW.,C,tB”l 
Chkl,l”al*d Solvenls. STEWIPH. Me,& 

LaSaUe Ele~lrlcal Supsdund Site. IL Pump and Treat wllh Air Stripping. Carbon Adsorpllon. and Oiwale, Separation Chlorinaled Solvenb. PC& 
Mid-SoUIh Wwd Pmducts Superlund Sltq AR Pump and Treat wilh Cabon Adsorpdo”. Flllralio”. and OibWato, Sopamllon PAlis. Molals 
Odessa Chmmlum I Superlund She. 0” 2. TX Pump and Treat wllh Chsmlcal Tmalmsnl. FIocculallon. Mulllmedia Fillral~on. pH 

Ad,“r!men,. and Preclpllalion 
MeIdS 

Odessa Chrombrm IUS Supedund Sib. 0” 2. TX Pump and Treat wbh Che”,lcal Trealmsnl. Flocculallon. M”lllmsdia and Cartridge 
Flllmllcm. pH Ad,“s,“w”l. end PredpKatlon 

MslalS 

Pop9 AFS. Sna R-01, NC Free Pmducl Recovery BTEYJTPH 
Pope AFS. Slle SS-07, Blue Ramp Spill Slle. NC Free P,cd”c! Recovery STEWTPH 
Sylves,sr,Slkon Road Supeduund Sk. NH Pump and Treat tiul Al, Sldppl” 

B 
Blologl~el Treabnenl. Chemkal Tmatme”,. 

ClkWl~llo”. Flocd~lb”. and M Xedmedla P,oss”,e FIllmllo”: Cap; SVE: “ertlca, 
Chlorinslsd Solvsnls, ,,,elals 

sanler wau 
United Chmme Superlund Site. OR Pump and Treat wbh Reducuon and Pmclpilallon Metal* 
US. Avlsx Supedund She. MI Pump and Treat with Al, Slnpprng Chlodnaled Solvenls, D,e,hy, Ed,e, 
W~slem Pmcesr)ng Superlund Slle. WA Pump and Trea, wlh Al, Slrfpplng and Flll,a,lon: Vertical Sarde, Wa,, ChlOrln0led SOl”e”l~. PAHE, ,.%,a,$ 



Key: 
DNAPLs = Dense Non-Aqueous Phase Liquids PAHS = Polycycllc AromaUc Hydrocarbons TNT = 2.4.6.Trinl,ro,o,“ene 
SYOCS = Semi-Yo,a,Ue Organic Compounds PCBS = Polychlodnaled Biphenyk RDX = Hexahydro-1.3.5.,rinllro-1.3.5 ttlazine 
GAC = GrmularAct,valed Carbon TCA = 1 .,.,-Trlchloroe,ha”e HMX = 
WE = som WlpcN Exmcuon TCE = Trlchloroe,hene 

OcIahydr~1.3.5.7-lslranitro ,.3.5,,-,slmzacine 
MSOCA = 4.4-methylens bls(z-chloraanmna) 

BTEX = Senrene. Tolusne. Elhylbenmne. and Xylem PCE = Telcaachloraelhene MISK = Methyl isobulyl k&me 
TPH = Total Pelroleum Hydrocarbons DCE = Dlchloroelhene 
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Remediation Case Studies and Abstract Volumes 
Ordering Instructions and Form 

The following documents are available free-of-charge from the U.S. EP~atfonal Center for Environmental Publications 
and information (NCEPI). To order, mail thii completed form to: U.S. EPA/National Center for Environmental 
Publications and Information. P.O. &x42419. Cincinnati. OH 45242, or FAX to (513) 4995695. Also, telephone orders 
may be placed at (800) 490:9199 or (513) 489-9190. 

p& 

Previous Publloations 

Abstracts of Remedfation Case Studies, Volume 1 

Remediation Case Studies, Volume 1: Bioremediation 

Remediation Case Studies, Volume 2: Groundwater Treatment 

Remediation Case Studies, Volume 3: Soil Vapor Extraction 

Remediation Case Studies, Volume 4: Thermal DesoQtion, Soil 
Washing, and In Sii Virification 

Abstracts of Remediation Case Studies, Volume 2 

Remediation Case Studies, Volume 5: Bioremediation and 
Wtrfficatlon 

Remediation Case Studies, Volume 6: Soil Vapor Extraction 
and Other In Situ Technologies 

New Publications 

Abstracts of Remediatfon Case Studies, Volume 3 

Remediation Case Studies, Volume 7: Ex Situ Soil Treatment 
Technologies (Bioremediation, Solvent Extraction, Thermal 
DesoQtion) 

Remediation Case Studies, Volume 8: In Situ Soil Treatment 
Technologies (Soil Vapor Extraction, Thermal Processes) 

Remediation Case Studies, Volume 9: Groundwater Pump and 
Treat (Chion’nated Solvents) 

Remediation Case Studies, Volume t 0: Groundwater Pump 
and Treat (Nonchlorinated Contaminants) 

Remediation Case Studies, Volume 11: Innovative Groundwate, 
Treatment Technologies 

Remediation Case Sfudies, Volume 12: On-Site Incineration 

Remediatfon Case Studies, Volume 13: Debris and Surface 
Cleaning Technologies, and Other Miscellaneous Technologies 

Guide to Documenting and Managing Cost and Performance 
lnfonation for Remediation Projects, Revised Version 

EPA-542-R-95-001; March 1995 

EPA-542-R-95002: March 1995 

EPA-542-R-95003; March 1995 

EPA-542-R-95-004: March 1995 

EPA-542-R-95-005; March 1995 

EPA-542-R-97-010; July 1997 

EPA-542-R-97-008: July 1997 

EPA-542-R-97-009; July 1997 

EPA-542-R-99-010; September 1999 

EPA-542-R-99-01 1; September 1999 

EPA-542-R-99.012; September 1995 

EPA-542-R-98-013; September 1999 

EPA-542-R-95-014; September 1999 

EPA-542-R-98-015; September 1999 

EPA-542-R-95016; September 1995 

EPA-542-R-99-01 7; September 1998 

EPA-542-B-99-007: October 1999 

Please 
Send 

0 

q 

q 

q 

q 

0 

q 

q 

q 

q 

cl 

0 

q 

q 

q 

q 

q 

Name: Date: 

Organization: 

Address: 

CitylStatelzp: Telephone: 

E-mail Address: 

Individual remediatfon case studies and abstracts also are available on the Internet at httpd4mwftigov. 
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Federal Remediation Technologies Roundtable 
General Publications 

Ordering Instructions and Form 
The following documents are available free-of-oharge from the U.S. EPA/National Center for Environmental 
Publications and Information (NCEPI). To order, mail this completed form to: U.S. EPA/National Center for 
Environmental Publications and Information, P.O. Box 42419, Cincinnati, OH 45242. or FAX to (513) 489- 
8695. Also, telephone orders ma$be placed at (800) 490-9198 or (513) 489-8190. 

Guide to Documenting and Managing Cost and 
Performance Information for Remediation Projects, 
Revised Version 

Number 

EPA-542-B-98-007; October 1998 

Site Remediation Technology InfoBase: A Guide to 
Federal Programs, information Resources, and 
Publications on Contaminated Site Cleanup 
Technologies, First Edition 

EPA-542-B-98-006; August 1998 

Field Sampling and Analysis Technologies Matrix 
And Reference Guide, First Edition 

EPA-542-B-98-002; March 1998 

Field Sampling and Analysis Technologies Matrix - 
Poster 

EPA-542-B-98-002& March 1998 

Remediation Technologies Screening Matrix And Viewable at htipd4wwfrtrgov, 
Reference Guide, Third Edition November 1997 

Remediation Technologies Screening Matrix - 
Poster’ 

Name: 

Organization: . 

Address: 

City/State/Zip: 

E-mail Address: 

November 1998 

Date: 

Telephone: 

Please 
&I$ 

0 

0 

•I 

a 

q 

0 

Documents also are available on the Internet at http.&ww.frtr.gov. 

. 
*To order a copy of the Remediation Technologies Screening Matrix Poster: send your name, organization, and 
address to the technology transfer hotline at t2hotfine@aec.apgea.army.mil. 
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&EPA 
United States 
~Mrm~ental Protection Agency 

Washington, DC 20460 

Official Business 
Penalty for Private Use 
$300 

EPA 542-F-98-023 

Remediation 
Case Studies: 

Fact Sheet and Order Form 



,&lid Waste and EPA542-F-96-“,4 
EnvIronmenIal Pmleclion Emergency Response Febrtwy 1997 

Citizens’ Guides to Understanding 
Innovative Treatment Technologies 

A Citizen’s Guide to Innovative ‘lkatment Technologies for Contaminated Soils, 
Sludges, Sediments and Debris 
(EPA 542-F-96-001) 

ACitizen’s Guide to Solvenl Extraction 
(EPA 542-F-96-002) 

A Citizen’s Guide to Soil Washing 
(EPA 542-F-96-003) 

A Citizen’s Guide to Chemical Dehalogenation 
(EPA 542-F-96-004) 

A Citizen’s Guide to Thermal Desorption Gufa de1 ciudadano: La dcsorci6n t&mica 
(EPA 542-F-96-OD5) (EPA 542-F-96-02 I ) 

A Citizen’s Guide IO In Situ Soil Flushing 
(EPA 542-F-96-006) 

Gufa de1 ciudadano: El enjuague de’suelos in situ 
(EPA 542-F-96-022) 

A Citizen’s Guide to Bioremediation 
(EPA 542-F-96-007) 

GuIa del ciodada”o: Medidas biocorrectivar 
(EPA 542-F-96-023) 

A Citizen’s Guide.to Soil Vapor Extraction and Air Spar&g 
(EPA 542-F-96-008) 

A Citizen’s Guide to Phytoremediation 
(EPA 542-F-96-014) 

A Citizen’s Guide to Natural Attenuation 
(EPA 542-F-96-015) 

A Citizen’s Guide to Treatment Walls 
I (EPA 542-F-96-016) 

The Citizenk Guides have been developed by the EPA Superfund program. 
Supedund is on the for&on1 01 developing new technologies to meet the 
nation’s clean-up needs better and faster. EPA Is committed lo helping 
citizens better understand the clean-Up process and the new technologies 
available lo address sites. 

Organism0 para la Desecho Sdlidos y EPA _ .,&F-96-013 
Protecci4” dsl Media Aespuesta de Febrem 1997 
Amblenle (Estados Untdos) EmergenCtQ 

Guias del ciudadano para entender las 
tkcnicas innovadoras de tratam iento 

Gufa de1 ciudadano: Tdcnicas de tratamicttto innovadoraa pare suelos 
contaminados. faqgo residual, sedimentos y detritos 
(EPA 542-F-96-017) 

Gttfa de1 ciudadano: El lavado del sue10 
(EPA542-F-96-018) 

Gula del ciudadaao: La extraccib” co” solventes 
(EPA 542-F-96-019) , 
Gufa del ciudadatto: La deshalogenaci6n qufmica 
(EPA 542-P-96-020) 

Gufa del ciudadano: La extracci6n de vapores del suelo y la aspersi6n de aire 
(EPA 542~e-96-024) 

Gofa del ciudadano: Medidas titocorrectivas 
(EPA 542-F-96-025) 

Gttla del ciudadano: Atenuaci6n natural 
(EPA 542-F-96-026) 

Cola de1 ciudadano: Muros do tratamiento 
(EPA 542-F-96-027) 

EPA (0:ga”ismO para la Proteccibn dei Medlo Ambiente e” sspahol). El Superfund es 
lider en el desarmllo de “uwas lecnotoglas para responder alas “ecesidades de 

Es compromlso de la 
EPAllevar a la poblaci6n un mejor entendimlenlo de tos nmdios de timpieza 
amblental y de las nuwas lknicas disponlbles para este tin. 



‘OplloJ else ep OSJWWJ 
le uels$~~ es sepep!los BJad somuy~ 

sol A seuopeq(qnd s-t31 ep solniJi so-l 

9698-68P (E 1 !Z) 
:xEl 

D166-609~EOL W e3!M3 Uo!lSAoUU/ ~6OjOUWal 
s,Vd3 l3b’WO3 ‘S9p!n~,SlJSZ!~!~ al/j 10 hi? 00 UO~~~UJJOJU! SJOUr JOj 

.e6ed s!q) 40 esJaAeJ aq) uo 
peral eJe SJequJnu JapJO PUG? sell!1 uo!~I?3!lqnd 

Z’pzsp HO ‘!~I?UU!3U!~ i-i.-- 
6 1PZP X09 ‘O’d 

(ld33N) uo!WUjolul Pue 
suo!w!lqnd le~ueuruoJ!Au3 ~01 Jelue3 leuo!ieN 

:8 eq1ms,93 

ouepepnj3 lap SI?~I~ 881 ep ~1~16 saldo:, lauaiqo wad 

i soptNlpue~uo~ SO!#S 
ap O~U+ffI?~SJ~ /a e.a?d SSJOptmOUll! 

seqmg se/ ap osn le 04uen3 ua sepna? 

I 
9698-68P (EIG) 

:x&j 

ZPZS;P HO ‘!Wu!=J!3 
6 LPZP XOEJ ‘O’d 

(ld33N) 
uo!p?Lulo&ll pue suo!y?3~~qnd 

lt?~UC%UUOJ!AU~ JOi J8lUa3 I’iXlO!~~N 
:a)!Jf#, 

isags pa~mgue~uo~ it? dn-ma/g JOJ 
sa!6olouqgad aAgenouul Jnoqe suo!gsang 



4 
AO3’kllllJ’MMM 

NOIU~ aug 
‘3lMlg ~SN3ll343~ 

IlNU XllllW~ NNIN33ll3S 
S3lBlJ10NH33~ NOllWlllMl~~ 

aw 40 
asealaJ aq4 sa3unouue 

T-lWlaNnOt( S3l!DOlONH331 
NOllvla3w3~ ivma3 j 3Hl 

4 

Qxqyoyad palnpdn s! aping aq) SC ascam! 
@M sylq[ JO Jaqulnll9q~ isaldoa a!uo.xpa[a 

q qw[ qlpi hm - q.lodaJ ooi$[ uuql ~IOUJ 
sapnlaul saamos uo!pur~o~u! Wolouqaal 30 Is!? 

aauaiajax sll xa)!sqaM almodroa pue wauaur 
-lLWAO8 OEZ UEql 3.lOW “1 ,,S~lI![. SJSJJO Sp!U!) 

OIJ] ‘q3M 3pM p&NM 3qj ‘IO ~~IlO 9lqS[!SA\l 

i3U3H SI 
S313010NH33~ dfiNV313 

NO NOllVbUUOjN~ lS3lWl 3Hl 



CONTAMINANT AND TECHNOLOGY 
PERSPECTIVES 

. . . . . . . . . . . . . . . . . . . . . . . . + . 

LEARN MORE ABOUT CONTAMINWI CLASSES! 

w bat are the most common chemicals found on 
contaminated sites? The Guide’s Contaminant 
Perspectives section describes eight classes of 
chemical contaminants: 

Halogenated Volatile Organic Compounds 
Nonhalogcnated Volatile Organic Compounds 
il&genatcd Semivolatile Organic Compounds 
Nonhalogenatcd Semivolatlle Organic 
Compounds 
Fuels (Petmleum, Oils, nud Lubricants) 
Inorganics 
Radionnclides 
Explosives 

Descriptions include properlies and behaviors of 
each contaminant group, typical coutamlnants in 
each group, common available treatment technolo- 
gies, typical treatment trains, and an ahhreviated 
cm~tcminant screening matrix. Enc11 matrix bigh- 
lights the development status, use rating, cleanup 
time, applicability rating and treatment humlion. 

Three primary strategies that may be used separately 
or as components of a remediation treatment train 

include: destrnctios or alteration of contaminants; 
extraction or separation from environmental media; 
and in~n~obilixation of contaminants. 

TREATMENT TECHNOLOGIES 
SCREEMING MATRIX .._......... + 

SCRBBN FOR AVAIUBLR 
TREAINENT TECHNOI.OGIBS! 

The Treatment %chnologies Screening Matrix Is the 
Guide’s “focal point,” providing information summaries 
and relative ratingeodes to help mmediation spceial- 
ists compare technologies. The Matrix’s ti4 treutmcut 
technologies are separated into 15 technology 
groups. Rating codes - dcvclopcd by tccbuolo~ 
experts from FRTR member agencies - cover these 
key data points: 

l Development Status 
6 Residuals Produced 
+ Treatment Train Indicator 
+ O&M or Cnpital lntcusive 
l Avvnilahility 
l System Reliability/Maintainabilily 
+ Cleanup Time 
l Ovcmll Cost 
+ Chemical Class 

The Treatment Technologies Screening Mutrix is also 
available as a wall poster. 

TECHNOLOGY PROFILES 
,....._._..,..,,.,...... l ,............,.......... 

THHLAIwTON hOVENAND 
INNOVATIVR TECHNOLOGIES! 

T he Technology Profiles include basic information 
linked to multiple Wcbsites that contain detailed 
product descriptions. Grouped into 64 technology 
categories -and more than 200 technology 
vorintious - the profiled technologies range from 
conventional (such as incineration) to innovative 
(like phytoremcdiation). Sac11 profile contains: 

+ Tccbnology Description 

+ Syynyms and DSERTS Code 
l Typical Process Diagram 
+ Applicability Discussion 
l Limitations Listing 
+ Data Needs/Requirements 
+ Performance Data 

l Cost InformatIon 
l References 
l Site Infnrmatiou 

l Points of Contact 

+ Vendor Listing from RPA’s VlSll”l’ 
l Links to IIealth and Safety Reports 



Innovative Treatment 
Technologks Short Course 

T he CERCLA Education Center (CEC) is a unique training forum implemented by the U.S. Environmental 
Protection Agency’s (EPA) Office of Solid Waste and Emergency Response (OSWER) Technology Innovation 
Offrce (TIO). CEC courses have been developed cooperatively by TIO, the Office of Emergency and Remedial 

Response (OERR), the Offlice of Acquisition Management (OAM), the Office of Enforcement and Compliance Assurance 
(OECA), and the Oftice ofResearch and Development (ORD). The CEC’s structured curriculum, designed for EPA 
hazardous waste site managers and other environmenral professionals, enables participants to schedule training that is of 
particular interest to them and most appropriate for their projects and workload. 

The CEC is pleased to offer the Innovarive Treunnent 
Technologies Short Course, one of several advanced 
courses designed to meet the needs of experienced 
remedial project managers (RPM), on-scene 
coordinators (OSC), sire assessment managers 
(SAM), and other environmental professionals. This 
one-day course provides a comprehensive overview 
of a number of innovative technologies, including: 
bioremediation (various types), soil vapor extraction 
enhancements, thermal desorption, soil washing, air 
sparging, passive treatment walls, base-catalyzed 
dechlorination, surfactant flushing, and thermally 
enhanced extraction. Instruct?? experienced in using 
innovative treatment technologies provide 
participants with a description and review of the 
operating principles and discuss the advantages and limitations of each technology. Instructors also discuss practical 
considerations related to the selection of innovative technologies and provide cost and performance data. 

Participants receive a comprehensive manual and numerous publications and handouts on innovative treatment 
technologies, as well as diskette copies of computer databases that aid in decision making and a comprehensive list of 
reference materials used in developing the shot-t court. 

There are no tuition costs for this course, which is intended only for personnel of federal. state, and local agencies and 
tribes. This advanced course is designed to provide an interactive learning experience for EPA site managers who have a 
minimum of one year of experience% the Superfimd program. Other participants from EPA, other federal agencies, and 
state agencies should have a minimum of three years experience in a hazardous wasre program. 



The registered participants are surveyed in advance to detemrine which technologies are of the g.reatest 
interest. The technologies they choose are presented during the course; however, participants receive 
manuals containing information on all ofthe technologies. 

I. Introduction 
II. Treatability and Procurement Overview 
III. Thermal, Physical, and Chemical 

Technologies 
A. Introduction : 
B. Thermal Desorption 
C. Soil Vapor Extraction (SVE) with 

Enhancements 
D. Vitrification 
E. Soil Flushing and Surfactant 

Enhancements 
F. Soil Washing 
G. Solvent Extraction 
H. Dechlorination: Base-Catalyzed 

Decomposition 

I. Elecuokineric Remediation 
J. Passive Treatment Walls 

IV. Bioremediation 
A. Introduction 
B. Solid-Phase 
C. White Rot Fungus 
D. Slurry-Phase 
E. Bioventing and Bioslurping 
F. Enhanced In Situ Groundwater 
G. Phytoremediation 

V. Monitored Natural Attenuation 
VI. Sources for Innovative Treatment 

Technology Information 

INNOVATIVETREATMENT TECHNOLOGIES SHORT COURSE 

The next scheduled delivery date is [INSERT DATE]. Please complete the following information if you would 
like to register. 

Name: 
Organization/Agency: Mail Code: 
Address: 
E-Mail Address: fa 
Telephone: Fax: 

JobTitle: 0 OSC QRPM OSAM RCIC Other(specify): 

Number of Years of Superfund Experience (if applicable): 
Supervisor’s Name: Telephone: 

Mail To: CERCLA Education Center 
Technology Innovation office 

Fax TO: (301) 589-8487 

U.S. EPA (5102G) OR 
401 M Street, SW 
Washington, DC 20460 E-Mail To: register@emsus.com 

For more information about the CEC or this course, please call (703) 603-9910 



Innovative Treatment 
Technologies Course 

T he CERCLA Education Center (CEC) is a unique training forum implemented b> the U.S. Environmental 
Protection Agency’s (EPA) Offlice of Solid Waste and Emergency Response (OS\:FR) Technology Innovation 
Office (TIO). CEC courses have been developed cooperatively by TIO, the Office of Emergency and Remedial 

Response (OERR), the Office of Acquisition Management (OA‘M), the Office of Enforcement and Compliance Assurance 
(OECA), and the Oftice ofResearch and Development (ORD). The CEC‘s srructured curriculum, designed for EPA 
hazardous waste site managers and other enviromn+l professionals, enables pardcipanrs to schedule training that is of 
particular interest to them and most appropriate for their projects and workload. 

The CEC is pleased ro offer the Innovorive Treuhnenr 
Technologies Course, a three-day course that 
provides in-depth information about technical, 
financial, and practical considerarions for several 
technologies. The information, taught by 
experienced scientists and EPA site managers, will 
assist participants in determining when an innovative 
treatment technology might be appropriate for a 
cleanup action. Participants also receive up-to-date 
information about resources thar will help them 
consider, select, and implement innovative treatment 
technologies-including specific information about 
access to and use of seveml.computerized 
information management &ems. 

Participants receive a ma&al;numerous publications, and handouts on innovative treatment technologies. The course 
addresses such topics as treatability rmdies and procuring innovative treatment technologies. Throughout the course, 
participants work through examples and case studies that are based on Superfund sites at which innovative treatment 
technologies have been implemented. The course is designed to be interactive, encouraging the sharing of instructors’ and 
participants’ experiences with and knowledge of the topics covered. 

There are no tuition costs for thii course, which is intended only for personnel of federal. state: and local agencies and 
tribes. This advanced course is designed for remedial project managers (RPM), on-scene coordinators (OSC), site 
assessment managers (SAM), and other environmental professionals who have a minimum of one year of experience in the 
Superfund program. 



I. Introduction I. Electrokinetic Remediation 
II. Treatability and Procurement Overview J. Passive Treatment Walls 
III. Thermal, Physical, and Chemical IV. Bioremediation 

Technologies A. Introduction 
A. Introduction B. Solid-Phase 
B. Thermal Desorption C. White Rot Fungus 
C. Soil Vapor Extmction (SVE) with D. Slurry-Phase 

Enhancements E. Bioventing and Bioslurping 
D. Vitrification I_ F. Enhanced In Situ Groundwater 
E. Soil Flushing and Surfactant G. Phytoremediation 

Enhancements V. Monitored Natural Attenuation 
F. Soil Washing VI. Sources for Innovative Treatment 
G. Solvent E,xbaction Technology Information 

H. Dechlorination: Base-Catalyzed 
Decomposition 

INNOVATIVE TREATMENT TECHNOLOGIES COURSE 

The next scheduled delivery date is October 27-29, 1998 in Denver, CO. Please complete the following 
information if you would like to register. 

Date and location of course you would like to attend: 
Name: 
Organization/Agency: Mail Code: 
Address: 
E-Mail Address: ca 
Telephone: Fax: 

JobTitle: 0 OSC m RPM 0 SAM Q CIC Other (specify): 

Number of Years of Superfund Experience (if applicable): 
Supervisor’s Name: Telephone: 

Mail To: CERCLA Education Center Fax To: (301) 589-8487 
Technology Innovation Ofice 
U.S. EPA (5102G) OR 
401 M Street, SW 
Washington, DC 20460 E-Mail To: register@emsus.com 

For more information about the CEC or this course, please call (703) 603-9910 



Expediting Cleanup Through .fi 
Contingent Removal Actions WEPA. 

i Office of Environmental Managemenr 
i Office of Environment. Saierv & He& March 1997 i 

‘i%is guidanc: is primarily intended for personnel with line management responsibility for Depamncnt of Energy (DOE) environmental restoration 
projecu conducted pursuant to the Comp~chmsive Environmental Response, Compensation. and Liability Act (CERCLQ. It provides a concise 
description of the components and application oicomingem ranoval actions to meanline mnediatian of recurrent site problew “Contingent 
Removal” is a DOE-specitic term consistent witb tbe removal action process as defined in tbc National Contingency Plan RICP). 40 CFR 300. 
Additional written guidance is available in DOE‘s Phased Rc.~om&arly Action Guhncc. Module ?~30I2EH-025& November 1995). 

Although a number of DOE’s waste sites are sufficiently 
complex and unique to wan-ant extensive pro-response 
characterization, many do not In fact, the time and costs to 
evaluate waste sites and document individual response actions 
can be reduced significantly by focusing on the similarities 
between sites. and constructing a predetermined set of 
responses based on those simiIarities. This concept of 
utilizing similarities between sites to suesmline remedial 
planning and implementation is embodied in EPA’s 
presumptive remedy policy (OSWER Fact Sheet 9355. :.. 

‘FS, September, 1993. EPA 540-F-93-047) and serves as the 
&is for implementing genetic approaches’. 

Analogous to this concept of predetermined responses. the 
contingent removal action approach is designed to address 
anticipated recurrent site problems more efftciently and 
consistently. Contingent removal actions are intended to 
suwmline the remediation process by wablishing a 
standardized, pre-approved response strategy (e.g., excavate 
and dispose off-site in a permined $l) for a site-specifically 
defined condition (e.g., thofium hot spots above x pCi/g in the 
top y inches of soil) thus redwing approval and 
docutne.atation delays and expediting response. 

Developing Contingent Removal Actions 

Close coordination and muwork between DOE, EPA, and 
State RPMs is essenrial to the development of a contingent 
removal approach. This “core” team, wirh assistance from the 
extended project team (e.g., support conuacton and technical 
experts assisting in the scoping and implementation of the 
project) must reach consensus on: 

. Appropriate site problems for contingent removals 

. Appropriate titeria to trigger removals 

. Removal implementation procedures 
Strategy for integrating contingent removals into the 
overall site remediation strategy 

Without this common understanding and consensus. response 
times will be lengthened. negating potential gains from the 
up-front planning which characterizes this approach. 

This approach is potentially applicable to a range of problem 
types (e.g.. soil hot spots. buried drums/tanks) varying in 
potential scope and scale of cleanup (i.e., volumes of 
maceriais addressed). However, as with any innovative 
approach, the core team may want to limit initial application 
to problem types where response action logistics currently fir 
wirhin existing constraints (e.g.. necessary equipment and 
personnel are available~on-site). As experience is gained, 
broader application involving additional resources (’ e.. 
placement of new contracts) can be pursued. 

Step One: Identify Appropriate Site Problems for 
Contingent Removals 

The core team should use their site conceptual model 
developed during the scoping phase to identify specific types 
of problems amenable to a contingent removal titian 
approach. Factors to consider when evaluating candidates for 
contingent remov-ils are discussed below: 

. Freouencv of oroblcm wvz The greatest potential 
savings from this approach will be directly correlated 
with the frequency in which conditions tiggering the 
agreed to response are encountend (i.e., economies 
of scale increase each time a problem is mora 
efficiently addressed through a contingent removal). 

. Cosr of takine actipn: Any Fiscal constraints on &e 
scope of a contingent removal should be identified 
(e.g., conducting a removal(s) will not exceed 
UOO.@Xl witbin the fscal year or impede progress 
on other projects cwranrly scheduled or ongoing and 
funded under the existing baseline). 

. Health and safetv issoeg Any health and safety 
concerns with implementing a pre-approved response 
s~ategy to ensure protection for workers must be 
identified and resolved (e.g.. necessary H&S 
personnel are available and an adequate H&S plan is 
currently in place to address the problem). 



. Availabilirv of rechnolop and waste manaoement 
caoabiliw Necessary equipmenr. waste management 
facilities. and regularoty approvals (e.g.. permits) most 
be available LO provide a reasonable assurance of 
S”ECeSS (e.g., workers n-&cd in emergency response 
are on-site and compliant srorage capacity is available 
for approximately X.000 y& of material). 

Step Two: Establish Criteria For Triggering Action 

Once the core team agrees on which types of site problems will 
be addressed rhrough contingent removals. facility specific 
criteria to aigger action (and also delineate the boundaries of 
the response) must be established. To ensure resources are 
being expended on substantive cleanup. specrjied concentration 
or&se 1eveLs to niggcrre~ponses~uldbeser where [here is (I 
clearporenrialforrisk. Scttin,ouiggerlevels at concentrations 
for which an action is clearly needed also allows for a more 
rapid response. i.e., sites with coaccnuations below the trigger 
levels can then be assessed cn a separate (slower) track to 
determine whether a no-further-action finding is appropriate. or 
whether additional data are needed to determine if a response is 
required. 

INOTE: Establishing facility-specific trigger levels as pan of a 
contingent removal approach does not limit in any way the 
agencies’ authority to initiate a removal action whenever they 
determine it is appropriate to do so (e.g.. threat of hazardous 
substance release, threat of tiie and I or explosion, ctc).] 

Potential sources for trigger levels include: 1) regulatory 
standards. 2) risk-based mcrhodologies, equatiowor 
guidelines, or 3) exposure levels exceeding health and safety 
requirements in DOE Orders’. Use of trigger levels is 
ConCepNally consistent with the use of action levels’ in the 
RCRA corrective action program. 

Step Three: Establish Remov.Mmplementation Procedures 

Once the core team designates a t$e of site problem as a 
candidate for a conringent removal action (i.e., trigger criteria 
have been met), specific implementation procedures most be 
developed. Decision rules (see Highlight I) are useful for 
liting the site problem. rhe criteria used to trigger response, 
and the implementing pmccdures to effectively communicate 
Ihe basis for action to tie public and the remedial contractor 
Performing the work Factors to consider when establishing 
implementation procedures include: 

. ufhorif& The core feam needs 
to agree on which organizations will conduct the 
action to expedite field mobiition and avoid delays. 

. Q@-actine mechaniyllZ: Proposed contracting 
mechanisms to conduct the removals should be 

I 

reviewed to avoid unforese:” delays and accclentc ‘Le 
Stan of tield activities (e.g., no procurement is requced 
due to available on-site cquipmenr and labor force). 

. Monitorins strxe~ for rerminatiw a rcmovd: A 
monitoring plan indicating when action may stop (e.g. 
all soils above z pCig have been removed) or scope 
limits have been reached should be established before 
actual excwadon begins. 

. Generic desian and technical orocedures: Use of 
existing procedures. plans, and design documentation 
(e.g.. protocols for using radiological detection 
instmmenrs) should be emphasized to streamline 
design and conserve rcsoarces. 

HlGHLIGHT 1: Example &cision Rules to Communicate I 
Facility-Specific Basis for Acfian I 

i If thorium is iound above x pCig in rhe rap .v inches of soil in any 
/ I00 tiara mearured using tie Soil Screening Facility 

1 
Muhodology. and the rot4 csrimared volume is less than IO0 yd’. 

/ then that volume will be cxcsvaled using onsire personnel and 
i equipment, and stored in disposal boxer unril offsite WYO 

acceptance criteria CM be verified. 

; If concentrations ofTCE in any off-rite monitoring well exceed : 
I rwice tic maximum conuminvlr level in wo consecutive quaneriy 
I samples. rhea alternative driting water will be supplied to lout 

~ 

1 
I 

/ 
rasidenu using potable groundwater supplies within an .z mile 
radius of the moniroring well. I 

Step Four: Integrate Contingent Removal Actions Into 
Overall Site Remediation Strategy 

The objective of an effective site remediation strategy is to 
determine which site problems are best addressed through either 
removal or remedial action and optimize the sequence and 
thing of those actions. Therefore, once a contingent removal 
action approach has been pmposcd and the public has had Z&I 
oppommity to cornmen& it needs to he intcgrated into the 
overall site remedition strategy (e.g.. incorporated into the 
existing Federal Facility Agreement). Thus, each time a 
situation is encountered which mccu the trigger criteria, a 
response can be implemented immcdiitely. Each time a 
response is inhiated. the agencies should prepare an information 
brief to communicate to the public what remediation has been 
(or is b&g) conducted to keep them informed of the pmgnss 
being made. 

I (*ml 586.7117 

. U.S. Entimnmcnel Pramion A@ncy ., 
Supdnnd Hotline “’ 
(8CiJ4249346 ~“. 



References for Final Remedy Selection

Module References

! RCRA Corrective Action Decision Documents: the Statement of Basis and Response to Comments
(Part of:  Public Participation in RCRA Corrective Action Under Permits and Section 3008(h)
Orders), Directive No. 9902.6, April 29, 1991.  Available over the Internet:
http://www.epa.gov/epaoswer/hazwaste/permit/pubpart/chp_4.pdf

! Land Use in the CERCLA Remedy Selection Process, OSWER Directive No. 9355-7.04, May 25,
1995.

! RCRA Corrective Action Plan, May 1994 (EPA 520-R-94-004, OSWER Directive No. 9902.3-
2A).  Available to order via NCEIP.  Fax order to 703/321-8547.

Supplemental References and Resources

! Institutional Controls:  A Reference Manual, US EPA Workgroup on Institutional Controls, Draft,
March 1998.

! Remediation Technologies Screening Matrix and Reference Guide, Third Edition, Federal
Remediation Technologies Roundtable, http://www.frtr.gov/matrix2

! Remediation Case Studies: Fact Sheet and Order Form, EPA542-F-98-023, Federal Remediation
Technologies Roundtable, Searchable database of case studies at http://www.frtr.gov

! EPA Remediation Characterization Innovative Technologies (EPA REACHIT) Fact Sheet,
USEPA, 1998, On-line database at http://www.epareachit.com

! Innovative Treatment Technologies (Short) Course.  Offered through the CERCLA Education
Center Technology Innovation Office.  For more information call 703/603-9910.

! Corrective Action for Solid Waste Management Units at Hazardous Waste Management Facilities;
Advanced Notice for Proposed Rulemaking (ANPR) May 1, 1996 (61 FR 19432).  Available to
download from the Internet: http://www.epa.gov/epaoswer/hazwaste/ca/subparts.htm

! Uncertainty Management: Expediting Cleanup Through Contingency Planning,  Department of
Energy,  February 1997.  (Available to download from the Internet via:
http://clu-in.com/pubalph1.htm#U)

! Rules of Thumb for Superfund Remedy Selection, U.S. EPA, EPA 540/R-97/013,August 1997. 
Available to download from the Internet:
http://www.epa.gov/oerrpage/superfnd/web/oerr/techres/rulesthm/abstract.htm

! Use of Monitored Natural Attenuation at Superfund, RCRA Corrective Action, and Underground
Storage Tank Sites, U.S. EPA, OSWER Directive 9200.4-17, November 1997.  Available to
download from the Internet:  http://www.epa.gov/swerust1/directiv/frnotice.htm

! Bibliography for Innovative Site Clean-up Technologies EPA 542-B-98-001, March 1998.
Available to download from the Internet via:  http://www.clu-in.com/pubalph.htm
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! Presumptive Remedies: Policy and Procedures, Docket No. S0046, EPA/540-F-93-047, OSWER
Directive, 1993.  Available from the RCRA Docket Information Center.

! RCRA Hazardous Waste: Information Management Executive Summary, EPA530/S/92-001,
1992.  Available to download from the Internet: 
http://www.epa.gov/cgi-bin/claritgw?op-Display&document=clserv:epa-cin9:0155;&rank=4&temp
late=epa

! A Citizen’s Guide to Innovative Treatment Technologies, U.S. EPA, EPA/542/F-96/001, April
1996. Available to download from the Internet:  http://www.clu-in.com/toolkit/guides/inntech.htm

! Definition of Environmental Restoration Program Requirements, Department of Energy,
November 1998.  Available to download from the Internet: http://www.em.doe.gov/define/

! Assessment of Short-term and Long-term Risks for Remedy Selection. Department of Energy,
August 1997.  DOE Environmental Policy and Guidance Documents:
http://homer.hsr.ornl.gov/oepa/loadpolicy.html

! Issues with Natural Attenuation, U.S. EPA/OUST, May, 1998.  Available to download from the
Internet: http://www.epa.gov/swerust1/rbdm/issues.htm

! Superfund Accelerated Cleanup Model, U.S. EPA, EPA/540/R-98/025, February 1998.  Available
to download from the Internet via:  http://www.epa.gov/epaoswer/hotline/modules.htm

! Best Management Practices for Soil Treatment Technologies, May 1997 Available for download
from the Internet at: http://www.epa.gov/epaoswer/hazwaste/ca/index.htm#p&g

! OSW Waste Cleanup Website:  http://www.epa.gov/epaoswer/osw/cleanup.htm

! RCRA Corrective Action Internet Homepage:  http://www.epa.gov/correctiveaction

! List of Web Sites Related to Remediation Technologies: http://www.clu-in.com/resourc1.htm

! Environmental Technology Verification Program Web Site: http://www.epa.gov/etv

! Remedy Selection, Implementation, and Performance Monitoring
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! RCRA Hotline Phone Number - (800) 424-9346
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UNIED STATES ENVIRONMENTAL PROTECTiON AGENCY 
WASHINGTON, D.C.’ 20460 

SEP 24 19% 
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SUBJECT: 

FROM: 

. TO: R@AJCERCLA National Rolicy Managers .-, 
Regions I-X .s ,F’ .w ~>.. 

&od RCR&CERCLt%eoordihation~ has l&ome increakngly important ti our offices 
have reorgani& and programs have &umed new orgahizational relarlonships. We%elieve 
that, ‘in general, 5oordlnation of site cleanup activities among &A RCRA, EPA &RCU and 
state/tribal cleanup~programs has improved greatly: however, we are aware of examples of 
some remaining ctirdination difficulties. In this memo, we discuss threeareas: :.~eqtance of 
decisions made by other reme&l programs; defenal of activities and coordinatioti among EPA 
RCRA, EPA CERF and s8ntekrllaI cleannp progmms: and c&@ation of the specific . . ‘<. 
standards and admmmative requhxknts for closure 6FRCRA regulated units. with other ’ ‘* 
cleanup activitks.’ We also announce a revision ,to ,the ‘Agency’s policy on the use: of fate and ’ 
mmspcnt’calcuIations to meet the “clean closure” perf&mance stat&d under RCRk We 
hope thq guidance’offered here will assist in your continuing efforts to eliminate duplication.of j .I- 
effort, streamhe cleanup processes, and build effective relationships with &. states ao+$es. + 

.- . 
Th+ memorandum focuses oncoordination between C&L% and RCRA cleanup 

” programs; however, we believe the approaches outlined here are also a&able to ‘.. ‘- 
coordii;qn berween either of these pmgrams and certain stke or nilal cleanup programs that ” 

. meet appropriate criteria. Forexample, over half of the states have %perfm&like” -a 

Coordination between RCRA Corrective Action and Closure and CERCLA Site 
Activities 

Steven A. Her&& 
Assistant Adminisfzator 
O ffice of Enfotcement$d Compl$tce Assurance , 

Elliott I’. 
Assistant 
O ffice of Solid W 



authorities. l5 some cases, these state authorities are substantially equivalent in scope snd 
effect to the federal CERCLA program and to the state or federal RCR4 corrective action 
program. In accordance with the 1984 I&ii Policy,, EPA recognizes tribes as sovereign 
nations, and will work with them on a government-to-government basis when coordinating 

.. cleanup efforts on lands under trllal jurisdiction. 

In addition to the guidance provided in this memorandum, two other on-going 
initiatives address coordination of RCRA and CERCLA. Fii, EPA is currently coordinating 
ap inter-agency and state “Lead Regulator Workgroup. ” This Workgroup intends to provide 

,’ guidance where overlapping cleanup authorities apply at federal facilities that identifies options 
’ for coordinating oversight snddeferriug cleanup from one program to another. We intend for 

today’s memorandum and the pending guidance from the Lead Regulator Workgroup to work 
in concert to improve RCRAKERCLA integration and coordination. Second, EPA has also 
requested, comment on RCRAKERCLA integration issues in the May 1, 1996 Advanced 
Notice of Proposed Rulemaking-Corrective Action for Releases From Solid Waste 
Management Units at Hazardous Waste Management Facilities (61 FR 19432; commonly 
referred to as the RCRA “Subpart S” ANPR). We intend to coordinate all of these efforts as 
we develop further policy on integration issues. 

Generally, cleanups under RCRA corrective action or CERCLA will substantively. 
satisfy the requirements of both programs. ’ We believe that, in most situations, EPA RCRA 
and CERCLA site managers candefer cleanup’ activities for all or part of a site from one 
program to another with the expectation tbat no further cleanup will be required under the 
deferring program. For example, when investigations or studies have been completed under 
one program, there should be no need to review or repeat those inv&tigations or studies u&r 
anothex program. Siia@y, a remedy that ia acceptable under one program should be 
presumed to meet the standards of the other. 

: 
,It has been, our eqcrience that, given the level of site-specific decision-making 

reqiired for cleaning up sitea, differences among the implementation approaches of the various 
remedial programs primarily reflect dlffereixes in professional judgement rather than 

-amxmralinconsisten&ainthe’pmgramsthemaclves. Wheretherearedlfferencesin 
approaches among remedial programs, but not in their fundamental purposes or objectives 
(e.g., differences in analytical QA/QC procedures), these differences should not necessarily 

1 inaffnv, limittdcases,programdiffrrcnccjmay~sufficim~~toprcvat defmaltotbe .I other pmgarn (e.g., the iaabiilily of CERCU to address pc~oleum relcascs or RCR4 to addms catah m&active 
alatcrials). la these Insfanccs WC mcolaagi IalcdIal programs to ecwndae closely with each odm to minimi= 
duplication of effors including oversight . 

2’ 



prevent deferral. 
.G:;: 

We encourage program implementors to focus on whether the end remits of 
_d. the remedial activities are substantively similar when making deferral decisions and to make 
i’ every effort to resolve differences in professional judgement to avoid imposing two regulatory 

programs, s 

We are committed to the pririciple of parity between the RCRA corrective action and 
CERCLA programs aud to the idea that the programs should yield similar remedies in similar 
circumstances. To further this goal, we have developed and continue to develop a number of 
joint (RCWCERCLA) guidance documents’. For example, the several “Presumptive ,, 
Remedies, ” which are preferred technologies for commcn categories of sites, and the Guidance 
for Evaluating the Technical Jrnpracticability of Ground-Water Restoration (OSWHR Directive 
9234.2-25, September 1993), which recognizes the impracticability of achieving groundwater 
restoration at certain sites, are applicable to both RCRA and CHRCLA cleanups. For more 
information on the concept of parity between the RCRA and CERCLA programs see: 54 FR 
41000, esp. 41OC641W9 (October 4;‘1989), RCRA deferral policy; 54 FR 10520 (March 13,. 
1989), National priorities Lilt for Uncon~olled Hazardous Waste Sites Listing Policy for 
Federal Facilities; 55 FR, 30798, esp. 30852-30853 (July 27, 1990), Proposed Rule for 
Corrective Action for Solid Waste Management Units at Hazardous Waste Management 
Facilities; 60 FR 14641 (March 20, 1995), Deietion Policy for RCRA Facilities; and, 61 FR 
19432 (May 1, 1996), Corrective Action for Releases From Solid Waste Management Units at 
Hazsrdous Waste Management Facilities, ‘Advanced Notice of Proposed Rulemaking., 

The concept of deferral from one prograni to another is already in general use at EPA. 
For example, it has long been EPA’s policy to ‘defer facilities that may be erigible for inclusion 
on the National Priorities List (NPL) to the RCRA program if they are subject to RCRA 
corrective action (unless they fall within certain exceptions, such as federal facilities). 
Recently, EPA expanded on this policy by issuing criteria for deleting sites that are on the 
NPL and ,deferring t&ii cleanup to RCRA corrective action (attached)? When a site is . 
deleted from the NPL anddeferred to RCRA, probkms of jurisdictional overlap and . 
duplication of effort are eliminated, becausethe. site will be handled solely under RC!+I 
authority. Corrective action permits or orders should address all releases at a CHRCLA site 
being deferred to RCRA; some RCRA permits or orders may need to be mcdified to address 
all ‘releases before a site is deleted from the NPL. 

2 Currently, the RCRA deletion poli& does not’- to federal facilities, yea if such fahlities are also 
subject m Subtitle C of RCRA. Sii Maaagus am cncbutagcd to uic interagency agmaueats to 4imii 
duphtion of effort at fedaal facilities; the Lead Reguhtor Workgmup intends to pmtide additional guidance on’ 
coordinating oversight and deferring cleanup from OIIC program to another at federal faciitics. , 

‘3 
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While EPA’s general policy is for facilities subject to both CERCLA and RCRA to be 
cleaned up under RCIU, in some cases, it may bc more appropriate for the federal CERCLA 
program or a state/tribal ‘Supcrftmd-like” cleanup program to take the lead. In these cases, 
the RCRA permitiorder should defer corrective action at all of the facility to CERCLA or a 
state/tribal cleanup program. For example, where ‘program priorities differ, and a cleanup 
under CERCI.& has already been completed or is underway at a RCRA facility, corrective 
action conditions in the RCRA permit/order could state that the existence of a CERCLA action 
makes separate RCRA action tumecessary. In this case, there would be no need for the RCRA 
program to revisit the remedy at some later point in time. Where the CERCLA program has 
.already selected a remedy, the RCRA permit could cite the CERCU decision document (e.g., 
ROD), but wodld not necessarily have to incorporate that document by reference. RCRA 
p&-r&s/orders can also defer corrective action in a simiIar way for cleanups undertaken under 
state/tribal programs provided the state/tribal action protects human health and the 
envir&rnent to,a degree at least equivalent to tbat required under the RCRA program. 

Superfuud policy on deferral of CERCLA sites for listing on the NFL while states and 
tribes oversee iesponse actions is det&d.in the.May 3,1995 OSWER Directive 9375.6-11 
(*Guidance on Deferral of NPL Listing Determinations While States Oversee Response 
Actions”). The intent of this policy is to accelerate the rate of response actions by 
encmraging a greater state or u-ii role, while tnaiuk& protective cleauups and ensuring 
firlI public participation in the decision-making process. Once a deferral response is complete, 

..=A will remove,the site from CERCLIS and will not consider tbe’site for the NPL unless the 
Agency receives new information of a release or potential release that poses a significant threat 
to human health or the environment. The state and tribal deferral policy is available for sites’ 
not listed on the NPL; deferral of tinal NPL sites must be addressed under the Agency’s 
,deletion policy, as descrikd above. 

While deixral from one program to another is typically the most efficient and deshnble 
Way to address overlapping cleanup ttqdmem, in SOM cases, full deferral will not be 
appropriate and’ coordhiation between pmgrams will be mquired. The goal of any approach to 

,’ coordination of mmedial rqukements should be to avoid duplication of effort (iiludmg 
oversight) and second-guessing of remedial de&ions. We encourage you to be creative and 
focus on the most efficient path to the desired environmental result as you craft strategies for 
coordination of cleanup requirementsunder RCRA and CERCLA and between federal and 
state&ibal cleanup programs. 

Several approaches for coordination between programs at facilities subject to both 
R&4 and CERdLA are currently in use. It is important to note that options for coordination 
at federal facilities subject to CERCLA 8120 may-differ from those at non-federal facilities 
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because of certain prescriptive requirements under 4120. EPA anticipates issuing further 
._ guidance on cxxdination options specific to federal facilities through the interagency Lead 

Regulator Workgroup. Current approadhes that are in use include: 

Craft CEjXiLA or RCRA decision akuments so that cleanup responsibkies are 
divided. CERCLA and RCRA decision documents do not have to require that the 
entire facility be cleaned up under one or the other program. For example, at some 

’ facilities being cleaned up u&r CEJ&LA, the RCRA units (regulated or solid waste) 
are physicaLly distinct and could be addressed under RCRA. In these cases, the 
C&CM decision doc&nents can focus CERCL4 activities OII certa.in units or areas. 
arid designate others for action under RCRA. When units or areas are deferred from 
CJZRCLA to RCRA, the CERCLA program. should include a statement (e.g., in a ROD 
or memo,randum submitted to the administrative record) @at successful completion of 
these activities would eliminate the need fgr further cleanup under CERCLA at those 
units and minimal review would be necessary to delete the site from the NF’L. 

’ Similarly, when units or areas are deferred froin RCRA to CERCLA, RCRA permits 
or orders can reference the CERCLA cleanup process and state that complying with the 
terms of the CERCLA requirements would satisfy the requirements of RCRA. 

’ Establish timing sequences in R&‘imi CERCLA decision akments. dCRA zuxl 
CERCLA de&ion documents cau establish schedules accordiag to which the 
requiremeqts for cleanup at all or part of a facility under one authority would be . ’ 
determined only after completion of an action under the other authority. For etiple, 
RCRA pzoitslorders can establish schedules of compliance which allow decisions as 
to whether coxzctive action is required to be made after completion of a CERCL4 
cleanup or a cleanup under a state/tribal au@xiq. After the state or CERCLA 
response is carried out,, there should be no need for further cleanup under RCRA and 
,the RCRA permit/order could simply make that finding. Similarly, CERCLA or 
state/tribal cl-up program decision dccuments could delay review of units or areas 
that arqbeii addressed under RCRA, with the expectation that no additional $eanup 
willneedtobe +rtaken pending taccqdl completion of the RCRA activities. 
although CERCi.A would, have to go through ,&e administrative step of deleting the site 
from the NPL. 

A disadvantage of this approach is that it contemplates subsequent review bf cleanup by . 
the deferring program and creates uncertainty by raising the possibility that a second 
round of cleanup may be necessary. Therefore, we recommend that program 
implementers ldok f@t to approaches that divide respons~%ilities, as described above. 
A tiniing approach, however, may be most,appropriate in certain circumstances, ‘for 
example, where two different regulatory agencies are iuv&xl. Whenever a liming 
ap@roach is used, the tinal review by the deferring program will generally be very 
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s&eamked. In conducting this review, there should be a strong presumption that the 
cleanup under the other program is adequate and that reconsidering the remedy should ,, 
rarely be necessary. 

The examples included in this memo dem&uate several possible approaches to 
deferring action Tom one cleannp program to another. For example, under RCRA, situations 
are described where the RCRA corrective action program would make a finding tbat no action 
is required under RCRA because the hazard is already being addressed under the CERCLA 
program, which EPA believes affords equivalent protection. In other examples, the RCRA 
,program defers not to the CRRCL4 program &X ge, but either defers to a particular CERCiA 
ROD or actually incorporates such ROD by reference into a RCRA permit or order. In 
.addition, there are examples where the Agency &xnmirs to revisit a deferral decision once the 
activity to which RCRA’action is being deferred is completed, in other situations, 
reevaluation is not contemplated. As. discussed in this memorandum, no single approach is 
recommended, because the de&ion of whether to defer action under one program to another 
and how to structure such a deferral is highly dependant on site-specific and community 
circumstances. In addition, the type of deferral chosen may raise issues concerning, for 
example, the type of supporting documentation that should be included in the administrative 
record for the de&@. as well as issues concerning availability and scope of administrative 
and judicial review. 

Agreements on ccklination of cleanup programs should be fashioned to.prevent .* 
revisiting of decisions and should be clearly incorporated and cross-referenced into existing or 

- new agreements, Permits or orders. We recognize that this upfront coordination requhes 
significant resources. Our expectation is that, over the long-term,.duplicative Agency 
oversight kill be reduced and cleanup efficiency will be enbanced. 

RCRA 
‘. 

Some of the most signScanr’RCRAICERCM integration issues are associated with. 
coordination of re@irements for closure of RCJU regulated unitsa with other cleanup . 
activities: Cntrently, there are regulatory distktions between requhements for closure of 

. . ‘. RCRAregubatedunitsandothercleanuprequinments(e.g.,RCR4correc~veaction 
reqnhments). RCRA regulated units are subjectto specific standards for operation, 
characterkation of releases, ground water corrective action and closure. Coordination of these 
standad with other remedial activities cart be chah&tg. In the November 8,1994 

.’ proposed Post-Closure Rule (59 FR 55778). EPA requested comment on an approach that 

3 In this doamen& the tam “rrgulatcd unit” refers to any sun% impolm&mt, wa$c pile, land tnatumt 
unit or landflll that receives (or has received) hazardous waste afta July 26.1982 or that certified closure after 
January 26, 1983. 
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would reduce or eiimiuate the regulatory distinction between cleanup of releases from closed 
,, -- or closing regulated units and cleanup of non-regulated unit releases under RCRA corrective 

action. The Office of Solid Waste will address this issue further in the f% Post-Closure and 
Subpart S rules. 

At the present time, .however, ‘the dual regulatory structure for RCRA closure and other 
cleanup activities remains in place.Yhere are several approaches program implementors can 
use to reduce inconsistency and duplication of effort when implementing RCRA closure 
requirements during CERCLA cleanups or RCRA corrective actions: These approaches are 
analogous to the options discussed above for coordination between cleanup programs. For 
example, a clean-up plan for a CERCU operable unit that physically encompasses a RCRA 
regulated unit could be structured to provide for concurrent comphancc with CERCLA and the 
RCRA closure and post-closure requirements. In this example, the RCRA permit/order could 
cite the ongoing CFRCLA c!eamp, and incorporate the CERCLA requirements by reference. 
RCRA public participation requirements would have to be met for tbe permit/order to be 
issued; however, at many sites it may be possible to use a single process to meet this need 
underRCRAaodCERCLA. 

At some sites, inconsistent c&up levels have been applied for removal and 
decontamination (U!an closure”) of regulated units and for site-wide remediation under 
CERCLA or RCRA corrective action. Where this has happened, clean closure levels have 
been generally set at background levels while, at the same site, cleanup levels have been at 
higher, &k-based concentrations. To avoid this inconsistency and to better coordite 
between diierent regulatory programs, we encourage you,to use risk-based levels when 
developing clean$lomre staudards. The Agency has previously presented its position on the 
use of background and riskibased levelsas clean closure standards (52 FR 8704-8709, March 
19, 1987; attachedj. This ~tice states that clean closure levels are to be based on health- 
based levels approved by the Agency. If no Agency-approved level exists, then background 
concentrations may beused or a site owner may submit sufticient data on toxicity to allow 
EPA to determine what’ the health-based level shotrid be. 

EPA continues tobelieve, as stated in the March 19,1987 notice, that risk-based 
approaches are protective and appropriate for clean4osure determinations. In EPA’s view, a 
regulatory agency could reasonably conclude tbat a regulated unit was clean-closed under 
RCRA if it was cleaned up uuder Superfuud, RCRA corrective action, or certain state/tribal 
cleanup programs to the performance standard for clean closure. This performance standard 
can be met with the use of risk-based levels. RCRA units that did not achieve the closure 
perfprmance stqdard under a cleanup would remain subject to RCFL4 capping and post- 
closure care requirements. 

me 1987 federal register notice described EPA’s policy that the use of fate and 
trausport models to establish risk levels would be inappropriate for clean closure 
determinations. This discussio& however, also included the statement that, after additional 
experience with clean closures, “the Agency may decide that a less stringent approach is 
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sufficiently reliable to assure tbat closures based on such analyses are fully protective of 
human health and the environment. ” After nine years of further experience, EPA believes that, 

i consistent with the use of risk-based standards in its remedial programs, use of fate add 
transport models to establish risk levels can be appropriate to establish clean closure 
determinations. EPA today announces tbat it is changing its 1987 policy on evaluating clean 
closure under RCRA to’ allow use of fate and transport models to support clean closure 
demonstrations. EPA intends to publish this change in the Federal Register in the near future. 

We encourage you to consider risk-based approaches when developing cleanup levels 
.’ for RCRA regulated units and to give consideration to levels set by state/tribal programs which 

use risk-based approaches. EPA is developing guidance on risk-based clean closure and on the 
use of models to meet the clean closure performance standard. 

Since abiosi all states oversee the clo.su+ost~losure process and more than half 
implement RCRA corrective action, coordination of RClL4 corrective action and closure will 
.often be solely a state issue. However, if a state is not authorized for corrective action, or if a 
facihty is subject to CERCLA as well as RCRA wrrective action, close coordination between 
federal and state agencies will be necessary. As discussed above, actual approaches to 
coordination or deferral at any site should be developed in consideration of site-specific and 
community wncerns. 

We encourage you to, con&are your efforts to coordinate activities between the RCRA . 
. and CERCLA programs and between state, trii and federal cleanup programs. We are 

aware that several of the EPA Regions are considering developing formal mechanisms to 
ensure that coordination will occur among these programs. We endorse these efforts and 
enconrage all Regions, states and tribes to consider the adoption of mechanisms or policies to 
ensure coordination., If you have any questions on the issues discussed in this memotandum, 

‘.or on other RCRAKERCL4 issues, @se call Hugh Davis at (703) 308-8633. 

CC: Craig Hooks, FFEO 
Barry Breen, OSRE 
Robert Van Heuvelen, ORE ” 
Steve Luftig, OERR 
Michael sbapiro, OSW 
Jii Woolford. FFRRO 
&q$bal RCRA &anch Chiefs 
Regional CERCLA Branch Chiefs 
Federal Facilities Leadership Council 
Tom Kennedy, Associion of States and Territorial Solid Waste mement Officials. 
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Robert Roberts, Ekrommtal Co+l of State+ 
John Thomssian, National Governors Association 
,Brian Zwit, National Asso&ion of Attorneys General 
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UNITED STAT!3 ENVIRONMENTAL PROTECTION AGENCY 
WASHINGTON, D.C. 20460 

CWCEW 
SOLh)WASTE4iUEMERGENCY, 

UESPONSS 

FROM: E 

To: RC&4 Senior Policy Advisors 
RegionsI-X . 

The purpose of this memorandum is to provide guidance on risk-based clean closure and 
to confinn that, under current regulations, RCRA regulated units may bc clean closed to 
protective, risk-based media cleanup levels. 

Closure Re&iremer~t~ and Replatiom 

Closure is the term wed to describe taking a RCRA rcgulatcd unir out of service. During 
closum. fkciity ownedoperatOrs must comply with the closure performance standard at 40 CFR 
264.111 or 40 CFR265.111. Accordingto 40 CFR 264.111 and 40 CFR265.111, closure must 
~nnmnltidin n'mlnnsrthv fn~minimi?~rth~tn& fnrfirrthrrmniMP~anrP-~~rnmmlr 
afiiuiu~es of aihnbatu, to the exttpl m IO prerecr human heal& and Ihc: urriw~w~url, 
post-closure esoapa of @ardous waste, ham&us constituents, l-&ate, contaminated run-off, 
or hezmdous vmate dccompositioo products to grouad or surf& vmtcrs or to the atmosphere; 
and, (c) complia with the unit-specific &sure requirements of40 CFR Part 264 or 265. 
Generally, biro type8 0fclo8m are allowed - dome by removal or defxmtaminetion (mfd to 
hare as “+an closurc~ and cIo.suzc with waste jn piece.’ 

The premk of clean closure is that all lmizfdous waste8 have been temovd from a given 
RCRA regulated unit and any releases at or from the unit have been remcdiatad so that furthrr 
regulatory control unda RCRA Subtitle C is not necessary to protect human he&b and the 
environment As psft of meeting the closure pcrformattce standard rcr%renced abow, for Chf 



closure. faciIity owners/operators mu% remove all wastes from the closing unit and remove or 
decontaminate all waste rcsiducs, contaminated containment system components. contaminated 
soils (includiig ground water and any other environmental media contaminated by releases from 
the closing unit), and smtctures and equipment contaminated with hazardous waste and 
hazardous waste lcachatc. (See, for example. 40 CFR Sections 264.178,264.197,264.228, 
2.64.258 and 264.575 and corrcspot@ng interim status closure standards in 40 CFR Part 265.) 

EPA’s expectation is that, with the exception of landfills and most land treatment units, 
well designed and well operated RCRA units (i.e., units that comply with the unit-specific 
minimum tccbnical requirements) will generally be clean closed. Units that are not clean closed 
ramain subject to the requirements for post-closure care, inchxling post-closure permitting. 

Reaffirming Risk-Based Clean Closure Standards 

Since’ 1987, EPA has interpreted the regulations governing closure by removal’attd the 
term “remove or decontaminate” to require complete removal of all hazardous w;iste and liners 
and removal or decontamination of lea&ate and other materials contaminated with hazardous ’ 
waste or hazardous constituents to the extent necessary to protect human health and the 
environrneni. (52 FR 8704, March 19,1987.) As the Agency explained in the 1987 notice, this 
interpretation means that, except for hazardous waste and liicrs. for &au closure, the regulations 
do not require one to completely remove all con tamhatiott, i.e., to background, at or from a 
closing unit. Ratbcr, some lIt#tcd quantity of hazardous constitueuts might remain in, 
environmental media after clean closure provided they ate at conccntmiom below levels that . 
may pose a risk to human health and the cuvimnmcut In the 1987 notice, EPA took the position 
that the amount of hazardous constituents that mighr remain in environmental media a&r clean 
closure should be‘ihentified tbrougb appropriate application of risk infotmatiod either by using 
available constituent-specific limits or factors that had undergone Agency review (e.g., MCLs or 
health-based limits c-alculatcd using a veriticd rcfcrcncc dose), or, when such limits or factors 
were not available, by using toxicity ir&mation submitted by a fkcility owner/operator and 
approved by EPA, qr by asing background concmtiations. 

EPA c&nuca to w the rcgulatio~.goveming closure by rctuovai and the “remove 
or decontaminate” s&is@ as described above. In addition, EPA today is protiding additional 
guidance on identifying the amount of hazardous constituents that might remain in 
mvitonrnental media after clean closure. 

Since the 1987 notice, EPA and the states have gained considerable experience in 
making proteczive, risk-based cleanup de&ions undq the RCRA corrective action and CERCLA 
chanup programs. EPA’s position is that the procedures and guidance generally used to develop 
protective, risk-based medii cleamap sranda& for the RCRA corrective action and CERCLA 
cleanup programs are also appropriate to define the’amouat of hazardous constituents that may 
remain in environmental mcdii after clean closure. In other words, site-specific, risk-based 
media cleanup levels developed under the RCRA corrective action and CERCLA cleanup 
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programs are appropriate levels at which to define clean closure 

EPA has published numerous documents offering guidance on developing site-specific, 
risk-based media cbaanup levels. As discus& in the May 1,1996 Advance Notice of Proposed 
Rulemaking for RCRA corrective action, EPA’s goal continues to be to clean up sites in a 
manner consistent with cstabiishcd, protective, risk-based media cleanup levels (e.8, MCLs and 
my state cleanup standarda) or, when such levels do not exist to clean up to protcctivc, risk- 
based media cleanup lcvcls developed for the site in qucs&on (e.g., through a site-specific risk 
assessment). Both approaches rquke a site-specific risk-based decision since established media 
cIcanup levels are appropriate only when ail exposure asstn&ons are consistent with sitc- 
specific conditions at the facility in question. 

EPA generally considers protective media cleanup standards for human health to mean 
constituent concentrations that result in the total residual risk from  any medium to an individual 
exposed over i lifetime falling within a tange from  10’ to 1 W , with the cumulative carcinogenic 
risk not to exceed 10’ and a prefw, for chmnup standards at the mom protective end of the 
risk range. For non-carcinogenic effects, EPA gcncrally interprets protective cleaaup standards 
to mean constituent coacennations that an individual could be exposed to on a daily basis 
without appreciable risk of deleterious effect during a lifetime; the hazard index generally should 
not exceed one (1). See, e.g., tit-e National Contingency Plan (55 FR 8666, March 8,199O) the 
1990 SubpartS Proposal (SS FR 30798, July ?7,1990), and the 1996 Subpart S  $QR (61 FR 
19432, May 1.1196). Cleanup to staadards that are consistent with the& risk-reduction goals . 
(e.g.. most F’edcrally promulgated stand+& such as MCLs and many +c cleanup standards) 
W iU generally be adquate to SIG.@ the closure performance sbndard and the “remove or 
decontaminate” srandard. 

In the March 19.1987 notice. EPA also interpreted the regulations govcfniug closure by 
t%novaI and the “remove or deconta&atc”standard to require considcmtion of the possibility 
of cross-media coammination so that, for example, fhciiity o&operators would have to show 
that remaining levels pf hazardous constitum m  in soil would not m igrate from  the soil to air, 
surface, or gmnd watci in excess of Agency-approved concemratior& EPA ree%mts that 
interpretation today. In additiok although not emphasiaed in the 1987 notice, EPA mniittds 
pmgram implementors and fadily 0wncrsIopcrators that clost&s must protect both human 
health and the environment During’clean closure, ecological concerns tnay.sometimes require 
more aggressive decontsminatioo than m ight bc nccearary strictly to pmtect human health- 

CIarlfication of AcccptabBity ef Far+ and Transpqti Modeling, 

In the 1987 Notice, EPA r&red that demowtmtions of compliance with the regulations 
governing closure by removal and the “remove or decontaminate” stat&ad be consmative in the 
sense that they elim inate the uncettabtties associated witb contaminant fate and transport. (50 
FR 8707, March 19,1987.) EF’A recently revised its interpretation of the “rcmovc or 
decontaminate” standard in a memo from  Elliott Laws and, Steven Herman to RCWCERCLA 
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National Policy Managers (September 24.1996) to allow kited use of fate and transport 
modeling during closure. This revision was based on the experience EPA has gained using fate 
and tramport modeling since 1987. Under the new Agency interpretation, fate and tranapott 
models may be used to support dean closure determinatioas by modeling the potential for 
residual contamktion in one medium to migrate to andcomaminate other media. For cxamplc, 
under the new inkpretation. fateandtxansport modeling might be used to model the potential 
for residual contamination in soil to migrate to and contaminate ground water. 

Some individuals were conksed by EPA’s new interpretation. The Agency takes this 
opportunity to citify that, when supporting deinonstxations of compliance with the “remove or 
decontaminate” standard, fate and transport modeling is appropriate only for modeling the 
potential for pidual contamination (not waste) to migrate from one medium to another. EPA 
contimus to intcrpmt the closure regulations and the remove or decontaminate standard to 
require removal of ail bamrdous waste and liners. Aa discussed earlier in this memo, following 
removal of all hamrdous waste and liners, media throughout a closing unit and any amae affcctcd 
by rcleascs from the closing unit must be decontaminated. Decontamination levels muSt protect 
human he&h and the cnvironmatt and must ensure that remaining levek of hazardous 
constituents in soil will nor migmtc kom soil and contaminate air, sur!hcc. or ground water in 
excess of Agency-approved coaceatratioar It is only when identifying the appropriate kvel of 
decontamination, by, in pert, comidering the potential for mom media uansfer, that fate and 
transport modeling may be used. 

New Interpntation Regarding Non-Residential Exposure~Asstm~ptiorta’ 

In an effort to promote tedcvciopment of induetrial propaties. merry states have recently 
‘developed programs which allow them to consider reasonably expected future land use during 
cleanups and, in certain situations, apply non-residential exposure assumptions to development 
of cleanup standa&. ‘Ike programs ptimmiiy provide for continued maintenance of non- 
maid&al hmd use and any neceswy addiinai cleanup should land use cbenge through 
institutional controls .yck 89 dad restrictions? EPA did not explicitly mnsidcr these types of 
programs whcain~ the closure regulations and the mmove or decontaminate standard in 
the Match 1987 notice. 

EPA now interprets current cloeure regulations to allow appropriate USC of non-residential 
exposure sssumptio~~~ when identifying the amount of decontamination necessq to satisfy the 
“remove or decontamina@ stat&d Using non-reside&l exposure assumptions to identify me 
ermnmt of decontamination necemary to satisfy the “remove or decontaminate” standard does not 
aEect any other closure requiremenl. This meanq for clean closure, facility ovinur/operators 
must still mmovc all hazardous wastes and liners. In addition, just like for any other clan 
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closure, a decontamination level based on non-residential exposive assumptions must be 
achieved throughout the closing unit and any areas affected by releases from the closing unit. It 
ak.0 must ensure that cnvimnmcntal mccptors are adesuatgly protected and that no unacceptable 
tmnsfer of contamination from one medium to another (e.g., soil to ground water) will occur. 
km~ associated with protecting environmental receptors and prcvcndng unacceptable cross- 
media transfer may prohibit approv&of clean closure based on non-residential exposure 
assumptioris when such closure might otherwise be appropriate. Moreover, aIthcugh some 
addition2 increment of tontaminationmay be atlowed to remain in media &rough application of 
non-residential exposure assumptions, as during any other clean closure, owners and opnatoa 
may not rely on physiCa btiers.(such as fences or slurry walls ) to ensure pmtection of human 
health and the environment. When a facility is alao undergoing RCRA corrective action’or 
another type of site-wide cleanup, non-residential exposure assumptions used during clean 
closure must be consistent with the exposure aasumpdons being applied in thi: corrective action 
(or other) cleanup. 

The Agency emphasizes that non-residential exposure assumptions should not be used . 
unless them is a reasonable degree of confidence that future land use will conform to those 
assumptions. EPA believes tis confidence would typically bc based on the existence of long- 
term conmls over land w. For example, in some &es, a local authority may have imposed 
zoning ~strictions. In other cases a land owner may have agreed to convey an casement to 
amdm paq and the easemmt may impose liits on bow the land owner can use the property. 
When non-residential exposure assumptions are useded. the arca covered by rhe non-resirJential . 
land use assUmptiona should be cl&y delincatcd and przzedures established to alert future users 
to the presence of contamination and risks presented and to provide for periodic evaluations of 
actual land use. EPA is currently developing additional guidance on land use controls and 
restrictions. When completed, this gui&ncc may be used to implement the policies in this 
memorandum. 

Program implementors and facility qwners/operators should be careful to distinguish 
clean c!osurcs based on.non-residential exposure assumptions fi9m other clean ciosuras, by, for 
example, refening to them as “non-residential clean closurenor “closure by removal and 
decontamination basedron non-rcsidcmial expome assumptions.” Cam should especially be 
taken to ensure that the public is aware of the exposure assumptions which arc being applied and 
the associated land use restrictioos which r&t be maintained in order for the assumptions to 
remain valid. At a minimum this information should be clearly included in public notices of 
tentative closure decisions. EPA’S ctlmnt guidance on incorporating considerations of 
reasonably anticipated future land use ia remedial decision making is entitled, “Land Use in the 
CEXCLA Rcmcdy Sdection Process” (OSWER Direction No. 9355.744, May 25,1995). 

All but a few states are currantly author&d IO implement the RCRA closure 
requirements in lieu of EPA; thereforc, implementation of this policy will largely be at the 
discretion of state RCRA program managers. EPA does not view this change in policy to allow 
appropriate use of non-residential exposure assumptions during clean cIosures as requiring re- 
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a u thor izat ion,  o r  cc-evaluat ion,  o f a u thor ized  state p rog rams . If E P A  were  asked  to  eva lua te  a n  
ind iv idua l  c lean  c losure  dec is ion  m a d e  us ing  n o n - r & d e & l  exposure  a s s u m p tions , th e  A g e n c y  
wou ld  l ikely cons ider  fac tors  such  as : th e  m e thods  used  to  i den tify th e  rcasonsb ly  expec te d  
fu m r e  land  use ; th e  a m o u n t tif c o m m u n i ty invo lvemat in  th e  land  use  decis ion;  th e  pmbabi l i l y  
th a t th e  covered  p roper ty wi l l  b e  ac tively used  (as  o p p o s e d  to  a b a n d o n e d )  ; th e  e n forceabi l i ty  o f a  
l and  use  con trol (wi th m o r e  we igh t g iven  to  p rog rams  th a t have  a  m e c h a n i s m  in  p lace  to  rev iew 
a n d  ensu re  con tin u e d  val idi ty o f n o & s i d e & & e x p o s u r e  a s s u m p tions) ; th e ’speclf lc non -  
res iden tia l  exposure  a s s u m p tions  wh ich  a re  app l i e&  th e  p o te n tia l  fo r  t respassers,  especia l ly  
chiklrei i ;  a n d , th e  range  o f c i rcumstances unde r  wh ich  a  state G o u ld compe l  fu r the r  c Ieanup if 
l and  use  w m  to  c h a n g e . 

E P A  n o tes  th a t in  s i tuat ions whe re , because  o f a  c h a n g e  in  l and  use , add i tiona l  c leanup  is 
n e e d e d  a fte r  c lean  c losure,  E P A  wou ld  re ta @  a u thor i ty to  take  ac tio n , unde r  appropr ia te  
c i rcumstances,  us ing  R C R A  S e c tio n  7 0 0 3 , C E R C L A  S e c tio n  1 0 6 , a n d  o the r  a u thori t ies. In  
add l tio n , o f course , u n til c lean  c losed faci l i t ies u n d e r g o  fina l  admin is trsr ive d isposi t ion o f a  
R C R A  pe rm i t appl icat ion (i.e., th r o u g h  pe rm i t i ssuance or  pe rm i t den ia l )  they  ,would  rema in  
subject  to  correct ive ac tio n  unde r  R C R A  S e c tio n  3008 (h ) . 

A d d i tiona l  In fo r m a tio n  

Re l isnce o n  r isk-& d  app roaches  dur i@  c lean  c losure  wi l l  c o m p l e m e n t E P A ’s o the r  
ongo ing  e ffo m  to  encou rage  coord ina tio n  o f e I& n u p  qu i r emen ts.snd el im inu te  dupl icat ion o f . 
e ffo r t. G u idance  o n  coord ioa tio n  o f R C R A  c losure  requ l remcn ts with o th q  c leanup  sctivitics 
was  p rov ided  in  th e  S e p te m b e r  2 6 .1 9 9 6  m e m o  o n  R C R N ’E R C L A  integ@ ion , re fe renced  
above . 

I encou rage  you  to  use  r is lc -based app roaches  to  deve lop  sit&pcc i fic c lean  c losure  
requ i rements  a n d ’to  con tin u e  in  your  e ffo r ts to  & m & a te  dupl icat ion o f e ffo r t a m o n g  c leanup  
p rog rams . For  add i tiona l  infbrm a tio n  p lease  con tac t E l izabeth M c M a n u a , o f m y staff. O II (703)  
3 0 8 4 6 5 7 . 

: 

cc Bar ry  B reen , O fE ce  o f S ite  Remed ia r i on  E n fo & m e n t 
S te p h e n  L u ftig , O ffice o f E m e r g e n c y  a n d  Remed ia l  Response  
E ric !5chae ff&  o ffice o f Regu la tory  E n fo r c e m e n t 
B a r b  S ii A ssociat ion o f S ta te  a n d  Terr i tor ia l  S o l id W a s te  M a n a g e m e n t o fficials 

6  . 

-  



References for Remedy Completion

Supplemental References and Resources

! Corrective Action for Solid Waste Management Units at Hazardous Waste Management Facilities;
Advanced Notice for Proposed Rulemaking (ANPR), May 1, 1996 (61 FR 19432).  Available to
download from the Internet: http://www.epa.gov/epaoswer/hazwaste/ca/subparts.htm

! Coordination between RCRA Corrective Action and Closure and CERCLA Site Activities,
September 24, 1996.  Available to download at: http://www.epa.gov/swerffrr/doc/924memo.htm

! Risk-Based Clean Closure, March 16, 1998.

! RCRA Corrective Action Internet Homepage:  http://www.epa.gov/correctiveaction

! RCRA Hotline Phone Number - (800) 424-9346
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Implementation

This Directive is being issued in Final form and should be used immediately as guidance
for proposing, evaluating, and approving Monitored Natural Attenuation remedies.  This  Final
Directive will be available from the Superfund, RCRA, and OUST dockets and through the
RCRA, Superfund & EPCRA Hotline (800-424-9346 or 703-412-9810).  The directive will also
be available in electronic format from EPA’s home page on the Internet (the address is
http://www.epa.gov/swerust1/directiv/d9200417.htm).

Questions/Comments

If you need more information about the Directive please feel free to contact any of the
appropriate EPA staff listed on the attachment.

Addressees: Federal Facility Forum
Federal Facilities Leadership Council
Other Federal Facility Contacts
OSWER Natural Attenuation Workgroup
RCRA Corrective Action EPA Regional and State Program Managers
State LUST Fund Administrators
State LUST Program Managers
UST/LUST Regional Program Managers
UST/LUST Regional Branch Chiefs
State Superfund Program Managers
Superfund Regional Policy Managers

attachment



Attachment
EPA Contacts

January 1999

If you have any questions regarding this policy, please first call the RCRA/Superfund
Hotline at (800) 424-9346.  If you require further assistance, please contact the appropriate staff
from the list below:

Headquarters:
Tim Mott—Federal Facilities            (202) 260-2447
Remi Langum—Federal Facilities (202) 260-2457
Ken Lovelace—Superfund (703) 603-8787
Guy Tomassoni—RCRA (703) 308-8622 
Hal White—UST (703) 603-7177
Linda Fiedler—Technology Innovation (703) 603-7194
Ron Wilhelm—Radiation & Indoor Air (202) 564-9379

Office of Research and Development:
John Wilson—NRMRL, Ada, OK (580) 436-8532 
Fran Kremer—NRMRL, Cincinnati, OH (513) 569-7346
Fred Bishop—NRMRL, Cincinnati, OH (513) 569-7629

Groundwater Forum:
Ruth Izraeli—RCRA, Superfund (212) 637-3784 

Region 1
Joan Coyle—UST (617) 918-1303
Ernie Waterman—RCRA (617) 918-1369
Richard Willey—Superfund (617) 918-1266
Bill Brandon—Federal Facilities (617) 918-1391
Meghan Cassidy—Federal Facilities (617) 918-1387

Region 2
Derval Thomas—UST (212) 637-4236
Ruth Izraeli—Superfund (212) 637-3784 
Jon Josephs—ORD Technical Liaison (212) 637-4317
Carol Stein—RCRA (212) 637-4181

Region 3
Jack Hwang—UST (215) 814-3387
Kathy Davies—Superfund (215) 814-3315
Deborah Goldblum—RCRA (215) 814-3432



Region 4
David Ariail—UST (404) 562-9464
Kay Wischkaemper—Technical Support (404) 562-8641
Donna Wilkinson—RCRA (404) 562-8490
Robert Pope—Federal Facilities (404) 562-8506

Region 5
Gilberto Alvarez—UST (312) 886-6143
Tom Matheson—RCRA (312) 886-7569
Luanne Vanderpool—Superfund (312) 353-9296
Craig Thomas—Federal Facilities (312) 886-5907

Region 6
Lynn Dail—UST (214) 665-2234
John Cernero—UST (214) 665-2233
Mike Hebert—RCRA Enforcement (214) 665-8315
Arnold Bierschenk—RCRA permitting (214) 665-7435
Lisa Price—Base Closures (214) 665-6744

Region 7
William F.  Lowe—RCRA (913) 551-7547
Jeff Johnson—RCRA (913) 551-7849
Craig Smith—Superfund (913) 551-7683
Ed Wakeland—UST (913) 551-7806

Region 8
Sandra Stavnes—UST (303) 312-6117
Randy Breeden—RCRA (303) 312-6522
Richard Muza—Superfund (303) 312-6595

Region 9
Matt Small—UST (415) 744-2078
Katherine Baylor—RCRA (415) 744-2028
Herb Levine—Superfund (415) 744-2312
Ned Black—Superfund (415) 744-2354
Mark Filippini—Superfund (415) 744-2395

Region 10
Harold Scott—UST (206) 553-1587
Dave Bartus—RCRA (206) 553-2804
Mary Jane Nearman—Superfund (206) 553-6642
Curt Black — Superfund (206) 553-1262
Nancy Harney—Federal Facilities (206) 553-6635
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NOTICE: This document provides guidance to EPA and state staff.  It also
provides guidance to the public and to the regulated community on how EPA
intends to exercise its discretion in implementing its regulations.  The guidance is
designed to implement national policy on these issues.  The document does not,
however, substitute for EPA's statutes or regulations, nor is it a regulation itself. 
Thus, it  does not impose legally-binding requirements on EPA, States, or the
regulated community, and may not apply to a particular situation based upon the
circumstances.  EPA may change this guidance in the future, as appropriate.



OSWER Directive 9200.4-17P

      Although this Directive does not address remediation of contaminated sediments, many of the same principles1

would be applicable.  Fundamental issues such as having source control, developing lines of evidence, monitoring and
contingency plans are also appropriate for sediments. However, the Agency is developing the policy and technical
aspects for sediments, specifically.

      The outer limits of contaminant plumes are typically defined for each contaminant of concern based on chemical2

concentrations above which the overseeing regulatory authority has determined represent an actual or potential threat to
human health or the environment.

      Environmental resources to be protected include groundwater, drinking water supplies, surface waters, ecosystems3

and other media (air, soil and sediments) that could be impacted by site contamination.

      For the Superfund program, Section 300.430(e)(6) of the National Contingency Plan (NCP) directs that a “no4

action alternative” (or no further action) “shall be developed” for all feasibility studies (USEPA, 1990a, p. 8849).   The
“no action” alternative can include monitoring but generally not other remedial actions, where such actions are defined
in Section 300.5 of the NCP.  In general, the “no action” alternative is selected when there is no current or potential
threat to human health or the environment or when CERCLA exclusions preclude taking an action (USEPA, 1991a).  As
explained in this Directive, a remedial alternative that relies on monitored natural attenuation to attain site-specific
remediation objectives is not the same as the “no action” alternative.   

1

PURPOSE AND OVERVIEW

The purpose of this Directive is to clarify EPA’s policy regarding the use of monitored
natural attenuation (MNA) for the cleanup of contaminated soil and groundwater  in the1

Superfund, RCRA Corrective Action, and Underground Storage Tank programs.  These
programs are administered by EPA’s Office of Solid Waste and Emergency Response (OSWER)
which include the Office of Emergency and Remedial Response (OERR), Office of Solid Waste
(OSW), Office of Underground Storage Tanks (OUST), and the Federal Facilities Restoration
and Reuse Office (FFRRO). Statutory authority for these remediation programs is provided under
the Comprehensive Environmental Response, Compensation, and Liability Act (CERCLA) and
the Resource Conservation and Recovery Act (RCRA).

EPA remains fully committed to its goals of protecting human health and the
environment by remediating contaminated soils, restoring contaminated groundwaters to
their beneficial uses, preventing migration of contaminant plumes , and protecting2

groundwaters and other environmental resources .  EPA advocates using the most appropriate3

technology for a given site.  EPA does not consider MNA to be a “presumptive” or “default”
remedy—it is merely one option that should be evaluated with other applicable remedies.  EPA
does not view MNA to be a “no action ” or “walk-away” approach, but rather4
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      In this Directive, remediation objectives are the overall objectives that remedial actions are intended to accomplish5

and are not the same as chemical-specific cleanup levels.  Remediation objectives could include preventing exposure to
contaminants, preventing further migration of contaminants from source areas, preventing further migration of the
groundwater contaminant plume, reducing contamination in soil or groundwater to specified cleanup levels appropriate
for current or potential future uses, or other objectives.  The term “remediation” as used in this Directive is not limited to
“remedial actions” defined in CERCLA §101(24), and includes CERCLA “removal actions”, for example.

      “Source material is defined as material that includes or contains hazardous substances, pollutants or6

contaminants that act as a reservoir [either stationary or mobile] for migration of contamination to the ground water, to
surface water, to air, [or other environmental media,] or acts as a source for direct exposure.  Contaminated ground
water generally is not considered to be a source material although non-aqueous phase liquids (NAPLS [occurring either
as residual- or free-phase]) may be viewed as source materials.” (USEPA, 1991b).

2

considers it to be an alternative means of achieving remediation objectives  that may be5

appropriate for specific, well-documented site circumstances where its use meets the applicable
statutory and regulatory requirements.  As there is often a variety of methods available for
achieving remediation objectives at any given site, MNA may be evaluated and compared to other
viable remediation methods (including innovative technologies) during the study phases leading to
the selection of a remedy.  As with any other remedial alternative, MNA should be selected only
where it meets all relevant remedy selection criteria, and where it will meet site remediation
objectives within a timeframe that is reasonable compared to that offered by other methods.  In
the majority of cases where MNA is proposed as a remedy, its use may be appropriate as one
component of the total remedy, that is, either in conjunction with active remediation or as a
follow-up measure.  MNA should be used very cautiously as the sole remedy at contaminated
sites.  Furthermore, the availability of MNA as a potential remediation tool does not imply any
lessening of EPA’s longstanding commitment to pollution prevention.  Waste minimization,
pollution prevention programs, and minimal technical requirements to prevent and detect releases
remain fundamental parts of EPA waste management and remediation programs. 

Use of MNA does not signify a change in OSWER’s remediation objectives. These
objectives (discussed in greater detail under the heading “Implementation”)  include control of
source materials , prevention of plume migration, and restoration of contaminated groundwaters,6

where appropriate.  Thus, EPA expects that source control measures (see section on
“Remediation of Sources”) will be evaluated for all sites under consideration for any proposed
remedy.  As with other remediation methods, selection of MNA as a remediation method should
be supported by detailed site-specific information that demonstrates the efficacy of this
remediation approach.  In addition, the progress of MNA toward a site’s remediation objectives
should be carefully monitored and compared with expectations. Where MNA’s ability to meet
these expectations is uncertain and based predominantly on predictive analyses, decision makers
should incorporate contingency measures into the remedy.

The scientific understanding of natural attenuation processes continues to evolve.  EPA
recognizes that significant advances have been made in recent years, but there is still a great deal
to be learned regarding the mechanisms governing natural attenuation processes and their ability
to address different types of contamination problems.  Therefore, while EPA believes MNA may



OSWER Directive 9200.4-17P

3

be used where circumstances are appropriate, it should be used with caution commensurate with
the uncertainties associated with the particular application.  Furthermore, largely due to the
uncertainty associated with the potential effectiveness of MNA to meet remediation objectives
that are protective of human health and the environment, EPA expects that source control and
long-term performance monitoring will be fundamental components of any MNA remedy.

This Directive is a policy document and as such is not intended to provide detailed
technical guidance on evaluating MNA remedies.  EPA recognizes that at present there are
relatively few EPA guidance documents concerning appropriate implementation of MNA
remedies.  Chapter IX of OUST’s alternative cleanup technologies manual (USEPA, 1995a)
addresses the use of natural attenuation at leaking UST sites. The Office of Research and
Development (ORD) has recently published a protocol for evaluating MNA at chlorinated solvent
sites (USEPA, 1998a).  Additional technical resource documents for evaluating MNA in
groundwater, soils, and sediments are being developed by ORD.  Supporting technical
information regarding the evaluation of MNA as a remediation alternative is available from a
variety of other sources, including those listed at the end of this Directive.  “References Cited”
lists those EPA documents that were specifically cited within this Directive. The list of
“Additional References” includes documents produced by EPA as well as non-EPA entities. 
Finally, “Other Sources of Information” lists sites on the World Wide Web (Internet) where
additional information can be obtained.  Non-EPA documents may provide regional and state site
managers, as well as the regulated community, with useful technical information.  However, these
non-EPA guidances are not officially endorsed by EPA, EPA does not necessarily agree with all
their conclusions, and all parties involved should clearly understand that such guidances do not in
any way replace current EPA or OSWER guidances or policies addressing the remedy selection
process in the Superfund, RCRA, or UST programs.

BACKGROUND

The term “monitored natural attenuation”, as used in this Directive, refers to the reliance
on natural attenuation processes (within the context of a carefully controlled and monitored site
cleanup approach) to achieve site-specific remediation objectives within a time frame that is
reasonable compared to that offered by other more active methods.  The “natural attenuation
processes” that are at work in such a remediation approach include a variety of physical, chemical,
or biological processes that, under favorable conditions, act without human intervention to reduce
the mass, toxicity, mobility, volume, or concentration of contaminants in soil or groundwater. 
These in-situ processes include biodegradation; dispersion; dilution; sorption; volatilization;
radioactive decay; and chemical or biological stabilization, transformation, or destruction of
contaminants.  When relying on natural attenuation processes for site remediation, EPA prefers
those processes that degrade or destroy contaminants.  Also, EPA generally expects that MNA
will only be appropriate for sites that have a low potential for contaminant migration.  Additional
discussion of criteria for “Sites Where Monitored Natural Attenuation May Be Appropriate” may
be found later in this Directive.  Other terms associated with natural attenuation in the literature
include “intrinsic remediation”, “intrinsic bioremediation”, “passive bioremediation”, “natural
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recovery”, and “natural assimilation”.  While some of these terms are synonymous with “natural
attenuation,” others refer strictly to biological processes, excluding chemical and physical
processes.  Therefore, it is recommended that for clarity and consistency, the term “monitored
natural attenuation” be used throughout OSWER remediation programs unless a specific process
(e.g., reductive dehalogenation) is being referenced.

Natural attenuation processes are typically occurring at all sites, but to varying degrees of
effectiveness depending on the types and concentrations of contaminants present and the physical,
chemical, and biological characteristics of the soil and groundwater.  Natural attenuation
processes may reduce the potential risk posed by site contaminants in three ways:

(1) Transformation of contaminant(s) to a less toxic form through destructive
processes such as biodegradation or abiotic transformations;

(2) Reduction of contaminant concentrations whereby potential exposure
levels may be reduced; and 

(3) Reduction of contaminant mobility and bioavailability through sorption
onto the soil or rock matrix. 

Where conditions are favorable, natural attenuation processes may reduce contaminant
mass or concentration at sufficiently rapid rates to be integrated into a site’s soil or groundwater
remedy.  Following source control measures, natural attenuation may be sufficiently effective to
achieve remediation objectives at some sites without the aid of other (active) remedial measures. 
Typically, however, MNA will be used in conjunction with active remediation measures.  For
example, active remedial measures could be applied in areas with high concentrations of
contaminants while MNA is used for low concentration areas; or MNA could be used as a follow-
up to active remedial measures.  EPA also encourages the consideration of innovative
technologies for source control or “active” components of the remedy, which may offer greater
confidence and reduced remediation time frames at modest additional cost.

While MNA is often dubbed “passive” remediation because natural attenuation processes
occur without human intervention, its use at a site does not preclude the use of “active”
remediation or the application of enhancers of biological activity (e.g., electron acceptors,
nutrients, and electron donors).  However, by definition, a remedy that includes the introduction
of an enhancer of any type is no longer considered to be “natural” attenuation.  Use of MNA does
not imply that activities (and costs) associated with investigating the site or selecting the remedy
(e.g., site characterization, risk assessment, comparison of remedial alternatives, performance
monitoring, and contingency measures) have been eliminated.  These elements of the
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investigation and cleanup must still be addressed as required under the particular OSWER
program, regardless of the remedial approach selected.

Contaminants of Concern

It is common practice in conducting remedial actions to focus on the most obvious
contaminants of concern, but other contaminants may also be of significant concern in the context
of MNA remedies.  In general, since engineering controls are not used to control plume migration
in an MNA remedy, decision makers need to ensure that MNA is appropriate to address all
contaminants that represent an actual or potential threat to human health or the environment. 
Several examples are provided below to illustrate the need to assess both the obvious as well as
the less obvious contaminants of concern when evaluating an MNA remedial option.  

• Mixtures of contaminants released into the environment often include some
which may be amenable to MNA, and others which are not addressed
sufficiently by natural attenuation processes to achieve remediation
objectives.  For example, Benzene, Toluene, Ethylbenzene and Xylenes
(BTEX) associated with gasoline have been shown in many circumstances
to be effectively remediated by natural attenuation processes.  However, a
common additive to gasoline (i.e., methyl tertiary-butyl ether [MTBE]) has
been found to migrate large distances and threaten downgradient water
supplies at the same sites where the BTEX component of a plume has
either stabilized or diminished due to natural attenuation.  In general,
compounds that tend not to degrade readily in the subsurface (e.g., MTBE
and 1,4-dioxane) and that represent an actual or potential threat should be
assessed when evaluating the appropriateness of MNA remedies. 

• Analyses of contaminated media often report chemicals which are identified
with a high degree of certainty, as well other chemicals labeled as
“tentatively identified compounds” (TICs). It is often assumed that TICs
will be addressed by a remedial action along with the primary contaminants
of concern.  This may be a reasonable assumption for an active remediation
system (e.g., pump and treat) which is capturing all contaminated
groundwater, but might not be acceptable for an MNA remedy that is
relying on natural processes to prevent contaminant migration.  Where
MNA is being proposed for sites with TICs, it  may be prudent to identify
the TICs and evaluate whether they too will be sufficiently mitigated by
MNA.

• At some sites the same geochemical conditions and processes that lead to
biodegradation of chlorinated solvents and petroleum hydrocarbons can
chemically transform naturally occurring minerals (e.g., arsenic and
manganese compounds) in the aquifer matrix to forms that are more mobile
and/or more toxic than the original materials (USEPA, 1998).  A
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      The term “transformation products” in the Directive includes intermediate products resulting from biotic or abiotic7

processes (e.g., TCE, DCE, vinyl chloride), decay chain daughter products from radioactive decay, and inorganic
elements that become methylated compounds (e.g., methyl mercury) in soil or sediment.  Some transformation products
are quickly transformed to other products while others are longer lived.

6

comprehensive assessment of an MNA remedial option should include
evaluation of whether naturally occurring metals will become contaminants
of concern.

Addressing the above concerns does not necessarily require sampling and analysis of
extensive lists of parameters at every monitoring location in all situations.  The location and
number of samples collected and analyzed for this purpose should be determined on a site-specific
basis to ensure adequate characterization and protection of human health and the environment.

Transformation Products

It also should be noted that some natural attenuation processes may result in the creation
of transformation products  that are more toxic and/or mobile than the parent contaminant (e.g.,7

degradation of trichloroethylene to vinyl chloride).  The potential for creation of toxic
transformation products is more likely to occur at non-petroleum release sites (e.g., chlorinated
solvents or other volatile organic spill sites) and should be evaluated to determine if
implementation of a MNA remedy is appropriate and protective in the long term.

Cross-Media Transfer

Natural attenuation processes may often result in transfer of some contaminants from one
medium to another (e.g., from soil to groundwater, from soil to air or surface water, and from
groundwater to surface water).  Processes that result in degradation of contaminants are
preferable to those which rely predominantly on the transfer of contamination from one medium
to another.  MNA remedies involving cross-media transfer of contamination should include a site-
specific evaluation of the potential risk posed by the contaminant(s) once transferred to a
particular medium.  Additionally, long-term monitoring should address the media to which
contaminants are being transferred.
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      The term “institutional controls” refers to non-engineering measures—usually, but not always, legal controls—8

intended to affect human activities in such a way as to prevent or reduce exposure to hazardous substances.  Examples of
institutional controls cited in the National Contingency Plan (USEPA, 1990a, p.8706) include land and resource (e.g.,
water) use and deed restrictions, well-drilling prohibitions, building permits, well use advisories, and deed notices.

      Chlorinated solvents are only one type of halogenated compound. Chlorinated solvents are specifically referenced9

in this Directive because they are commonly found at contaminated sites. The discussion in this Directive regarding
chlorinated solvents may also apply to other halogenated compounds to be remediated.

7

Petroleum-Related Contaminants

Natural attenuation processes, particularly biological degradation, are currently best
documented at petroleum fuel spill sites.  Under appropriate field conditions, the regulated
compounds benzene, toluene, ethylbenzene, and xylene (BTEX) may naturally degrade through
microbial activity and ultimately produce non-toxic end products (e.g., carbon dioxide and water). 
Where microbial activity is sufficiently rapid, the dissolved BTEX contaminant plume may
stabilize (i.e., stop expanding), and contaminant concentrations in both groundwater and soil may
eventually decrease to levels below regulatory standards.  Following degradation of a dissolved
BTEX plume, a residue consisting of heavier petroleum hydrocarbons of relatively low solubility
and volatility will typically be left behind in the original source (spill) area.  Although this residual
contamination may have relatively low potential for further migration, it still may pose a threat to
human health or the environment either from direct contact with soils in the source area or by
continuing to slowly leach contaminants to groundwater.  For these reasons, MNA alone is
generally not sufficient to remediate petroleum release sites.  Implementation of source control
measures in conjunction with MNA is almost always necessary.  Other controls (e.g., institutional
controls ), in accordance with applicable state and federal requirements, may also be necessary to8

ensure protection of human health and the environment.

Chlorinated Solvents

Chlorinated solvents , such as trichloroethylene, represent another class of common9

contaminants.  These compounds are more dense than water and are referred to as DNAPLs
(dense non-aqueous phase liquids).  Recent research has identified some of the mechanisms
potentially responsible for degrading these solvents, furthering the development of methods for
estimating biodegradation rates of these chlorinated compounds.  However, the hydrologic and
geochemical conditions favoring significant biodegradation of chlorinated solvents sufficient to
achieve remediation objectives within a reasonable timeframe are anticipated to occur only in
limited circumstances.  DNAPLs tend to sink through the groundwater column toward the bottom
of the aquifer.  However, they can also occur as mixtures with other less dense contaminants.
Because of the varied nature and distribution of chlorinated compounds, they are typically difficult
to locate, delineate, and remediate even with active measures.  In the subsurface, chlorinated
solvents represent source materials that can continue to contaminate groundwater for decades or
longer.  Cleanup of solvent spills is also complicated by the fact that a typical spill includes
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      For example, 1,4-dioxane, which is used as a stabilizer for some chlorinated solvents, is more highly toxic, less10

likely to sorb to aquifer solids, and less biodegradable than some other solvent constituents under the same
environmental conditions. 

      When a contaminant is associated with a solid phase, it is usually not known if the contaminant is precipitated as a11

three-dimensional molecular coating on the surface of the solid, adsorbed onto the surface of the solid, absorbed into the
structure of the solid, or partitioned into organic matter.  “Sorption” will be used in this Directive to describe, in a
generic sense (i.e., without regard to the precise mechanism) the partitioning of aqueous phase constituents to a solid
phase.

8

multiple contaminants, including some that tend not to degrade readily in  the subsurface.  10

Extremely long dissolved solvent plumes have been documented that may be due to the existence
of subsurface conditions that are not conducive to natural attenuation. 

Inorganics

MNA may, under certain conditions (e.g., through sorption or oxidation-reduction
reactions), effectively reduce the dissolved concentrations and/or toxic forms of inorganic
contaminants in groundwater and soil.  Both metals and non-metals (including radionuclides) may
be attenuated by sorption  reactions such as precipitation, adsorption on the surfaces of soil11

minerals, absorption into the matrix of soil minerals, or partitioning into organic matter. 
Oxidation-reduction (redox) reactions can transform the valence states of some inorganic
contaminants to less soluble and thus less mobile forms (e.g., hexavalent uranium to tetravalent
uranium) and/or to less toxic forms (e.g., hexavalent chromium to trivalent chromium).   Sorption
and redox reactions are the dominant mechanisms responsible for the reduction of mobility,
toxicity, or bioavailability of inorganic contaminants.  It is necessary to know what specific
mechanism (type of sorption or redox reaction) is responsible for the attenuation of inorganics so
that the stability of the mechanism can be evaluated.  For example, precipitation reactions and
absorption into a soil’s solid structure (e.g., cesium into specific clay minerals) are generally
stable, whereas surface adsorption (e.g., uranium on iron-oxide minerals) and organic partitioning
(complexation reactions) are more reversible. Complexation of metals or radionuclides with
carrier (chelating) agents (e.g., trivalent chromium with EDTA) may increase their concentrations
in water and thus enhance their mobility.   Changes in a contaminant’s concentration, pH, redox
potential, and chemical speciation may reduce a contaminant’s stability at a site and release it into
the environment.  Determining the existence, and demonstrating the irreversibility, of these
mechanisms is important to show that a MNA remedy is sufficiently protective.

In addition to sorption and redox reactions, radionuclides exhibit radioactive decay and,
for some, a parent-daughter radioactive decay series.  For example, the dominant attenuating
mechanism of tritium (a radioactive isotopic form of hydrogen with a short half-life) is radioactive
decay rather than sorption.  Although tritium does not generate radioactive daughter products,
those generated by some radionulides (e.g., Am-241 and Np-237 from Pu-241) may be more
toxic, have longer half-lives, and/or be more mobile than the parent in the decay series. Also, it is
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      External direct radiation exposure refers to the penetrating radiation (i.e.,  primarily gamma radiation and x-rays)12

that may be an important exposure pathway for certain radionuclides in near surface soils.  Unlike chemicals,
radionuclides can have deleterious effects on humans without being taken into or brought in contact with the body due to
high energy particles emitted from near surface soils.  Even though the radionuclides that emit penetrating radiation may
be immobilized due to sorption or redox reactions, the resulting contaminated near surface soil may not be a candidate
for a MNA remedy as a result of this exposure risk.

9

important that the near surface or surface soil pathways be carefully evaluated and eliminated as
potential sources of external direct radiation exposure .12

Inorganic contaminants persist in the subsurface because, except for radioactive decay,
they are not degraded by the other natural attenuation processes.  Often, however, they may exist
in forms that have low mobility, toxicity, or bioavailability such that they pose a relatively low
level of risk.  Therefore, natural attenuation of inorganic contaminants is most applicable to sites
where immobilization or radioactive decay is demonstrated to be in effect and the
process/mechanism is irreversible.

Advantages and Disadvantages of Monitored Natural Attenuation

MNA has several potential advantages and disadvantages, and the factors listed below
should be carefully considered during site characterization and evaluation of remediation
alternatives before selecting MNA as the remedial alternative.  Potential advantages of MNA
include:

• As with any in situ process, generation of lesser volume of remediation
wastes, reduced potential for cross-media transfer of contaminants
commonly associated with ex situ treatment, and reduced risk of human
exposure to contaminants, contaminated media, and other hazards, and
reduced disturbances to ecological receptors;

• Some natural attenuation processes may result in in-situ destruction of
contaminants; 

• Less intrusion as few surface structures are required;

• Potential for application to all or part of a given site, depending on site
conditions and remediation objectives;

• Use in conjunction with, or as a follow-up to, other (active) remedial
measures; and 

• Potentially lower overall remediation costs than those associated with
active remediation.
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The potential disadvantages of MNA include:

• Longer time frames may be required to achieve remediation objectives,
compared to active remediation measures at a given site;

• Site characterization is expected to be more complex and costly;

• Toxicity and/or mobility of transformation products may exceed that of the
parent compound;

• Long-term performance monitoring will generally be more extensive and
for a longer time;

• Institutional controls may be necessary to ensure long term protectiveness;

• Potential exists for continued contamination migration, and/or cross-media
transfer of contaminants;

• Hydrologic and geochemical conditions amenable to natural attenuation
may change over time and could result in renewed mobility of previously
stabilized contaminants (or naturally occurring metals), adversely impacting
remedial effectiveness; and

• More extensive education and outreach efforts may be required in order to
gain public acceptance of MNA.

IMPLEMENTATION

The use of MNA is not new in OSWER programs.  For example, in the Superfund
program, use of natural attenuation as an element in a site’s groundwater remedy is discussed in
“Guidance on Remedial Actions for Contaminated Groundwater at Superfund Sites” (USEPA,
1988a).  Use of MNA in OSWER programs has slowly increased over time with greater program
experience and scientific understanding of the processes involved.  Recent advances in the
scientific understanding of the processes contributing to natural attenuation have resulted in a
heightened interest in this approach as a potential means of achieving remediation objectives for
soil and groundwater.  However, EPA expects that reliance on MNA as the sole remedy will only
be appropriate at relatively few contaminated sites.  This Directive is intended to clarify OSWER
program policies regarding the use of MNA and ensure that MNA remedies are selected and
implemented appropriately.  Topics addressed include the role of MNA in OSWER remediation
programs, site characterization, the types of sites where MNA may be appropriate, reasonable
remediation timeframes, source control, performance monitoring, and contingency remedies
where MNA will be employed. 
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      Existing program guidance and policy regarding MNA can be obtained from the following sources:  For13

Superfund, see “Guidance on Remedial Actions for Contaminated Groundwater at Superfund Sites,” (USEPA, 1988a;
pp. 5-7 and 5-8); the Preamble to the 1990 National Contingency Plan (USEPA, 1990a, pp.8733-34); and “Presumptive
Response Strategy and Ex-Situ Treatment Technologies for Contaminated Ground Water at CERCLA Sites, Final
Guidance” (USEPA, 1996a; p. 18).  For the RCRA program, see the Subpart S Proposed Rule (USEPA, 1990b,
pp.30825 and 30829), and the Advance Notice of Proposed Rulemaking (USEPA, 1996b, pp.19451-52).  For the UST
program, refer to Chapter IX in “How to Evaluate Alternative Cleanup Technologies for Underground Storage Tank
Sites: A Guide for Corrective Action Plan Reviewers;” (USEPA, 1995a).
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Role of Monitored Natural Attenuation in OSWER Remediation Programs

Under OSWER programs, remedies selected for contaminated media (such as
contaminated soil and groundwater) must protect human health and the environment.  Remedies
may achieve this level of protection using a variety of methods, including treatment, containment,
engineering controls, and other means identified during the remedy selection process.

The regulatory and policy frameworks for corrective actions under the UST, RCRA, and
Superfund programs have been established to implement their respective statutory mandates and
to promote the selection of technically defensible, nationally consistent, and cost effective
solutions for the cleanup of contaminated media.  EPA recognizes that MNA may be an
appropriate remediation option for contaminated soil and groundwater under certain
circumstances.  However, determining the appropriate mix of remediation methods at a given site,
including when and how to use MNA, can be a complex process.  Therefore, MNA should be
carefully evaluated along with other viable remedial approaches or technologies (including
innovative technologies) within the applicable remedy selection framework.  MNA should not be
considered a default or presumptive remedy at any contaminated site.

Each OSWER program has developed regulations and policies to address the particular
types of contaminants and facilities within its purview .  Although there are differences among13
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      Principal threat wastes are those source materials that are “highly toxic or highly mobile that generally cannot be14

reliably contained or would present a significant risk to human health or the environment should exposure occur. They
include liquids and other highly mobile materials (e.g., solvents) or materials having high concentrations of toxic
compounds.” (USEPA, 1991b).  Low level threat wastes are “source materials that generally can be reliably contained
and that would present only a low risk in the event of release.” (USEPA, 1991b).  Since contaminated groundwater is
not source material, it is neither a principal nor a low-level threat waste.

      Beneficial uses of groundwater could include uses for which water quality standards have been promulgated,15

(e.g., drinking water supply, discharge to surface water), or where groundwater serves as a source of recharge to either
surface water or adjacent aquifers, or other uses.  These or other types of  beneficial uses may be identified as part of a
Comprehensive State Groundwater Protection Program (CSGWPP).  For more information on CSGWPPs, see USEPA,

1992a and USEPA, 1997b, or contact your state implementing agency.

      This is a general expectation for remedy selection in the Superfund program, as stated in §300.430 (a)(1)(iii)(F)16

of the National Contingency Plan (USEPA, 1990a, p.8846).  The NCP Preamble also specifies that cleanup levels
appropriate for the expected beneficial use (e.g., MCLs for drinking water) “should generally be attained throughout the
contaminated plume, or at and beyond the edge of the waste management area when waste is left in place” (USEPA,
1990a, p.8713). The RCRA Corrective Action program has similar expectations (see USEPA, 1996b, pp.19448-

19450).
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these programs, they share several key principles that should generally be considered during
selection of remedial measures, including:

• Source control measures should use treatment to address “principal threat”
wastes (or products) wherever practicable, and engineering controls such
as containment for waste (or products) that pose a relatively low long-term
threat, or where treatment is impracticable.  14

• Contaminated groundwaters should be returned to “their beneficial uses15

wherever practicable, within a timeframe that is reasonable given the
particular circumstances of the site.”  When restoration of groundwater is
not practicable, EPA “expects to prevent further migration of the plume,
prevent exposure to the contaminated groundwater, and evaluate further
risk reduction.”16

• Contaminated soil should be remediated to achieve an acceptable level of
risk to human and environmental receptors, and to prevent any transfer of
contaminants to other media (e.g., surface or groundwater, air, sediments)
that would result in an unacceptable risk or exceed required cleanup levels.

• Remedial actions in general should include opportunity(ies) for public
involvement that serve to both educate interested parties and to solicit
feedback concerning the decision making process.

Consideration or selection of MNA as a remedy or remedy component does not in any
way change or displace these (or other) remedy selection principles. Nor does use of MNA
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diminish EPA’s or the regulated party’s responsibility to achieve protectiveness or to satisfy long-
term site remediation objectives.  EPA expects that MNA will be an appropriate remediation
method only where its use will be protective of human health and the environment and it
will be capable of achieving site-specific remediation objectives within a timeframe that is
reasonable compared to other alternatives.  The effectiveness of MNA in both near-term and
long-term timeframes should be demonstrated to EPA (or other overseeing regulatory authority)
through:  1) sound technical analyses which provide confidence in natural attenuation’s ability to
achieve remediation objectives; 2) performance monitoring; and 3) contingency (or backup)
remedies where appropriate.  In summary, use of MNA does not imply that EPA or the
responsible parties are “walking away” from the cleanup or financial responsibility at a
site. 

It also should be emphasized that the selection of MNA as a remedy does not imply that
active remediation measures are infeasible, or are “technically impracticable” from an engineering
perspective.  Technical impracticability (TI) determinations are used to justify a departure from
cleanup levels that would otherwise be required at a Superfund site or RCRA facility based on the
inability to achieve such cleanup levels using available remedial technologies (USEPA, 1993a). 
Such a TI determination does not imply that there will be no active remediation at the site, nor
that MNA will be used at the site.  Rather, such a TI determination simply indicates that the
cleanup levels and objectives which would otherwise be required cannot practicably be attained
using available remediation technologies.  In such cases, an alternative cleanup strategy that is
fully protective of human health and the environment must be identified.  Such an alternative
strategy may still include engineered remediation components, such as recovery of free phase
NAPLs and containment of residual contaminants, in addition to approaches intended to restore
some portion of the contaminated groundwater to beneficial uses.  Several remedial approaches
could be appropriate to address the dissolved plume, one of which could be MNA under suitable
conditions.  However, the evaluation of natural attenuation processes and the decision to rely
upon MNA for the dissolved plume should be distinct from the recognition that restoration of a
portion of the plume is technically impracticable (i.e., MNA should not be viewed as a direct or
presumptive outcome of a technical impracticability determination.) 

Demonstrating the Efficacy of Natural Attenuation Through Site Characterization

Decisions to employ MNA as a remedy or remedy component should be thoroughly
and adequately supported with site-specific characterization data and analysis.  In general,
the level of site characterization necessary to support a comprehensive evaluation of MNA is
more detailed than that needed to support active remediation.  Site characterizations for natural
attenuation generally warrant a quantitative understanding of source mass; groundwater flow
(including preferential pathways); contaminant phase distribution and partitioning between soil,
groundwater, and soil gas; rates of biological and non-biological transformation;  and an
understanding of how all of these factors are likely to vary with time. This information is generally
necessary since contaminant behavior is governed by dynamic processes which must be well
understood before MNA can be appropriately applied at a site.  Demonstrating the efficacy of
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      A conceptual site model (CSM) is a three-dimensional representation that conveys what is known or suspected17

about contamination sources, release mechanisms, and the transport and fate of those contaminants.  The conceptual
model provides the basis for assessing potential remedial technologies at the site.  “Conceptual site model” is not
synonymous with “computer model”; however, a computer model may be helpful for understanding and visualizing
current site conditions or for predictive simulations of potential future conditions.  Computer models, which simulate site
processes mathematically, should in turn be based upon sound conceptual site models to provide meaningful
information.  Computer models typically require a lot of data, and the quality of the output from computer models is
directly related to the quality of the input data.  Because of the complexity of natural systems, models necessarily rely on
simplifying assumptions that may or may not accurately represent the dynamics of the natural system.   Calibration and
sensitivity analyses are important steps in appropriate use of models.  Even so, the results of computer models should be
carefully interpreted and continuously verified with adequate field data.  Numerous EPA references on models are listed
in the “Additional References” section at the end of this Directive.
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MNA may require analytical or numerical simulation of complex attenuation processes.  Such
analyses, which are critical to demonstrate natural attenuation’s ability to meet
remediation objectives, generally require a detailed conceptual site model  as a foundation. 17

EPA recommends the use of conceptual site models to integrate data and guide both
investigative and remedial actions.  However, program implementors should be cautious and
collect sufficient field data to test conceptual hypotheses and not “force-fit” site data into a pre-
conceived, and possibly inaccurate, conceptual representation.  For example, a common
mechanism for transport of contaminants is advection-dispersion, by which contaminants
dissolved in groundwater migrate away from a source area.  An alternative mechanism of
contaminant transport (i.e., NAPL migration) could be associated with a relatively large release of
NAPL into the subsurface such that the NAPL itself has the potential to migrate significant
distances along preferential pathways.  Since NAPL migration pathways are often difficult to
locate in the subsurface, one may incorrectly conclude that only the dissolved transport model
applies to a site, when a combined NAPL and dissolved phase migration model would be more
accurate. Applying a wrong conceptual model, in the context of evaluating an MNA (or any
other) remedy, could result in a deficient site characterization (e.g., did not use tools and
approaches designed to find NAPLs or NAPL migration pathways), and inappropriate selection of
an MNA remedy where long-term sources were not identified nor considered during remedy
selection.  NAPL present as either free- or residual phase represents a significant mass of
contamination that will serve as a long-term source.  Sources of contamination are more
appropriately addressed by engineered removal, treatment or containment technologies, as
discussed later in this Directive. Where the sources of contamination have been controlled,
dissolved plumes may be amenable to MNA because of the relatively small mass of contaminants
present in the plume.

Site characterization should include collecting data to define (in three spatial dimensions
over time) the nature and distribution of contaminants of concern and contaminant sources as well
as potential impacts on receptors (see “Background” section for further discussion pertaining to
“Contaminants of Concern”).  However, where MNA will be considered as a remedial approach,
certain aspects of site characterization may require more detail or additional elements.  For
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example, to assess the contributions of sorption, dilution, and dispersion to natural attenuation of
contaminated groundwater, a very detailed understanding of aquifer hydraulics, recharge and
discharge areas and volumes, and chemical properties is necessary.  Where biodegradation will be
assessed, characterization also should include evaluation of the nutrients and electron donors and
acceptors present in the groundwater, the concentrations of co-metabolites and metabolic by-
products, and perhaps specific analyses to identify the microbial populations present.  The findings
of these, and any other analyses pertinent to characterizing natural attenuation processes, should
be incorporated into the conceptual model of contaminant fate and transport developed for the
site.

MNA may not be appropriate as a remedial option at many sites for technological or
economic reasons.  For example, in some complex geologic systems, technological limitations
may preclude adequate monitoring of a natural attenuation remedy to ensure with a high degree of
confidence that potential receptors will not be impacted.  This situation typically occurs in many
karstic, structured, and/or fractured rock aquifers where groundwater moves preferentially
through discrete pathways (e.g., solution channels, fractures, joints, foliations).  The direction of
groundwater flow through such heterogeneous (and often anisotropic) materials can not be
predicted directly from the hydraulic gradient, and existing techniques may not be capable of
identifying the pathway along which contaminated groundwater moves through the subsurface. 
MNA will not generally be appropriate where site complexities preclude adequate monitoring.  In
some other situations where it may be technically feasible to monitor the progress of natural
attenuation, the cost of  site characterization and long-term monitoring required for the
implementation of MNA may be higher than the cost of other remedial alternatives.  Under such
circumstances, MNA may not be less costly than other alternatives.

A related consideration for site characterization is how other remedial activities at the site
could affect natural attenuation.  For example, the capping of contaminated soil could alter both
the type of contaminants leached to groundwater, as well as their rate of transport and
degradation.  Another example could be where there is co-mingled petroleum and chlorinated
solvent contamination. In such cases, degradation of the chlorinated solvents is achieved, in part,
through the action of microbes that derive their energy from the carbon in the petroleum.
Recovery of the petroleum removes some of the source of food for these microbes and the rate of
degradation of the chlorinated solvents is decreased. Therefore, the impacts of any ongoing or
proposed remedial actions should be factored into the analysis of the effectiveness of MNA.

Once site characterization data have been collected and a conceptual model developed, the
next step is to evaluate the potential efficacy of MNA as a remedial alternative.  This involves
collection of site-specific data sufficient to estimate with an acceptable level of confidence both
the rate of attenuation processes and the anticipated time required to achieve remediation
objectives.  A three-tiered approach to such an evaluation is becoming more widely practiced and
accepted.  In this approach, successively more detailed information is collected as necessary to
provide a specified level of confidence on the estimates of attenuation rates and remediation
timeframe.  These three tiers of site-specific information, or “lines of evidence”, are:
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      For guidance on statistical analysis of environmental data, please see USEPA, 1989, USEPA, 1993b, USEPA,18

1993d, and Gilbert, 1987, listed in the “References Cited” section at the end of this Directive. 

16

(1) Historical groundwater and/or soil chemistry data that demonstrate a clear
and meaningful trend  of decreasing contaminant mass and/or18

concentration over time at appropriate monitoring or sampling points.   (In
the case of a groundwater plume, decreasing concentrations should not be
solely the result of plume migration. In the case of inorganic contaminants,
the primary attenuating mechanism should also be understood.)

(2) Hydrogeologic and geochemical data that can be used to demonstrate
indirectly the type(s) of natural attenuation processes active at the site,
and the rate at which such processes will reduce contaminant
concentrations to required levels.  For example, characterization data may
be used to quantify the rates of contaminant sorption, dilution, or
volatilization, or to demonstrate and quantify the rates of biological
degradation processes occurring at the site.

(3) Data from field or microcosm studies (conducted in or with actual
contaminated site media) which directly demonstrate the occurrence of a
particular natural attenuation process at the site and its ability to degrade
the contaminants of concern (typically used to demonstrate biological
degradation processes only).

Unless EPA or the overseeing regulatory authority determines that historical data
(Number 1 above) are of sufficient quality and duration to support a decision to use MNA,
data characterizing the nature and rates of natural attenuation processes at the site
(Number 2 above) should be provided.  Where the latter are also inadequate or
inconclusive, data from microcosm studies (Number 3 above) may also be necessary.  In
general, more supporting information may be required to demonstrate the efficacy of MNA at
those sites with contaminants which do not readily degrade through biological processes (e.g.,
most non-petroleum compounds, inorganics), or that transform into more toxic and/or mobile
forms than the parent contaminant, or where monitoring has been performed for a relatively short
period of time.  The amount and type of information needed for such a demonstration will depend
upon a number of site-specific factors, such as the size and nature of the contamination problem,
the proximity of receptors and the potential risk to those receptors, and other characteristics of
the environmental setting (e.g., hydrogeology, ground cover, climatic conditions).

Note that those parties responsible for site characterization and remediation should ensure
that all data and analyses needed to demonstrate the efficacy of MNA are collected and evaluated
by capable technical specialists with expertise in the relevant sciences.  Furthermore, EPA expects
that documenting the level of confidence on attenuation rates will provide more technically
defensible predictions of remedial timeframes and form the basis for more effective performance
monitoring programs.
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Sites Where Monitored Natural Attenuation May Be Appropriate

MNA is appropriate as a remedial approach where it can be demonstrated capable of
achieving a site’s remediation objectives within a timeframe that is reasonable compared to that
offered by other methods and where it meets the applicable remedy selection criteria (if any) for
the particular OSWER program.  EPA expects that MNA will be most appropriate when used
in conjunction with other remediation measures (e.g., source control, groundwater
extraction), or as a follow-up to active remediation measures that have already been
implemented.

In determining whether MNA is an appropriate remedy for soil or groundwater at a given
site, EPA or other regulatory authorities should consider the following:

• Whether the contaminants present in soil or groundwater can be effectively
remediated by natural attenuation processes;

• Whether or not the contaminant plume is stable and the potential for the
environmental conditions that influence plume stability to change over time;

• Whether human health, drinking water supplies, other groundwaters,
surface waters, ecosystems, sediments, air, or other environmental
resources could be adversely impacted as a consequence of selecting MNA
as the remediation option;

• Current and projected demand for the affected resource over the time
period that the remedy will remain in effect;

• Whether the contamination, either by itself or as an accumulation with
other nearby sources (on-site or off-site), will exert a long-term detrimental
impact on available water supplies or other environmental resources;

• Whether the estimated timeframe of remediation is reasonable (see section
on “Reasonable Timeframe for Remediation”) compared to timeframes
required for other more active methods (including the anticipated
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      In determining whether a plume is stable or migrating, users of this Directive should consider the uncertainty19

associated with defining the limits of contaminant plumes.  For example, a plume is typically delineated for each
contaminant of concern as a 2- or 3-dimensional feature.  Plumes are commonly drawn by computer contouring
programs which estimate concentrations between actual data points.   EPA recognizes that a plume boundary is more
realistically defined by a zone rather than a line. Fluctuations within this zone are likely to occur due to a number of
factors (e.g., analytical, seasonal, spatial, etc.) which may or may not be indicative of a trend in plume migration.  
Therefore, site characterization activities and performance monitoring should focus on collection of data of sufficient
quality to enable decisions to be made with a high level of confidence.  See USEPA, 1993b, USEPA, 1993c, USEPA,
1994b, and USEPA, 1998b, for additional guidance.
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effectiveness of various remedial approaches on different portions of the
contaminated soil and/or groundwater);

• The nature and distribution of sources of contamination and whether these
sources have been, or can be, adequately controlled;

• Whether the resulting transformation products present a greater risk, due
to increased toxicity and/or mobility, than do the parent contaminants; 

• The impact of existing and proposed active remediation measures upon the
MNA component of the remedy, or the impact of remediation measures or
other operations/activities (e.g., pumping wells) in close proximity to the
site; and

• Whether reliable site-specific mechanisms for implementing institutional
controls (e.g., zoning ordinances) are available, and if an institution
responsible for their monitoring and enforcement can be identified.

Of the above factors, the most important considerations regarding the suitability of MNA
as a remedy include:  whether the contaminants are likely to be effectively addressed by natural
attenuation processes, the stability of the groundwater contaminant plume and its potential for
migration, and the potential for unacceptable risks to human health or environmental resources by
the contamination.  MNA should not be used where such an approach would result in either
plume migration  or impacts to environmental resources that would be unacceptable to the19

overseeing regulatory authority.  Therefore, sites where the contaminant plumes are no
longer increasing in extent, or are shrinking, would be the most appropriate candidates for
MNA remedies.

An example of a situation where MNA may be appropriate is a remedy that includes
source control, a pump-and-treat system to mitigate the highly-contaminated plume areas, and
MNA in the lower concentration portions of the plume.  In combination, these methods would
maximize groundwater restored to beneficial use in a timeframe consistent with future demand on
the aquifer, while utilizing natural attenuation processes to reduce the reliance on active
remediation methods and reduce remedy cost.  If, at such a site, the plume was either expanding
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regulatory authorities should consider state groundwater resource classifications, priorities and/or valuations where
available, in addition to relevant federal guidelines. Individual states may provide information and guidance relevant to
groundwater classifications or use designations as part of a Comprehensive State Groundwater Protection Program
(CSGWPP).  (See USEPA, 1992a and USEPA, 1997b).
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or threatening downgradient wells or other environmental resources, then MNA would not be an
appropriate remedy.

Reasonable Timeframe for Remediation 

 EPA recognizes that determination of what timeframe is “reasonable” for attaining
remediation objectives is a site-specific determination.  The NCP preamble suggests that a
“reasonable” timeframe for a remedy relying on natural attenuation is generally a “...timeframe
comparable to that which could be achieved through active restoration” (USEPA, 1990a,
p.8734; emphasis added).  The NCP preamble further states that “[t]he most appropriate
timeframe must, however, be determined through an analysis of alternatives” (USEPA, 1990a,
p.8732).  To ensure that these estimates are comparable,  assumptions should be consistently
applied for each alternative considered.  Thus, determination of the most appropriate timeframe is
achieved through a comparison of estimates of remediation timeframe for all appropriate remedy
alternatives.

If restoring groundwaters to beneficial uses is a remediation objective, a comparison of
restoration alternatives from most aggressive to passive (i.e., MNA) will provide information
concerning the approximate range of time periods needed to attain groundwater cleanup levels. 
An excessively long restoration timeframe, using the most aggressive restoration method, may
indicate that groundwater restoration is technically impracticable from an engineering perspective
(USEPA, 1993a).  Where restoration is technically practicable using either aggressive or passive
methods, the longer restoration timeframe required by the passive alternative may be reasonable in
comparison with the timeframe needed for more aggressive restoration alternatives (USEPA,
1996a). 

The advantages and disadvantages of each remedy alternative, including the timeframe,
should be evaluated in accordance with the remedy selection criteria used by each OSWER
program.  Whether a particular remediation timeframe is appropriate and reasonable for a given
site is determined by balancing tradeoffs among many factors which include:

• Classification of the affected resource (e.g., drinking water source,
agricultural water source) and value of the resource ;20
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• Relative timeframe in which the affected portions of the aquifer might be
needed for future water supply (including the availability of alternate
supplies);

• Subsurface conditions and plume stability which can change over an
extended timeframe;

• Whether the contamination, either by itself or as an accumulation with
other nearby sources (on-site or off-site), will exert a long-term detrimental
impact on available water supplies or other environmental resources;

• Uncertainties regarding the mass of contaminants in the subsurface and
predictive analyses (e.g., remediation timeframe, timing of future demand,
and travel time for contaminants to reach points of exposure appropriate
for the site);

• Reliability of monitoring and of institutional controls over long time
periods;

• Public acceptance of the timeframe required to reach remediation
objectives; and

• Provisions by the responsible party for adequate funding of monitoring and
performance evaluation over the time period required for remediation.

It should be noted that the timeframe required for MNA remedies is often longer than that
required for more active remedies.  As a consequence, the uncertainty associated with the
above factors increases dramatically.  Adequate performance monitoring and contingency
remedies (both discussed in later sections of this Directive) should be utilized because of
this higher level of uncertainty.  When determining reasonable timeframes, the uncertainty in
estimated timeframes should be considered, as well as the ability to establish performance
monitoring programs capable of verifying the performance expected from natural attenuation in a
timely manner (e.g., as would be required in a Superfund five-year remedy review).

A decision on whether or not MNA is an appropriate remedy for a given site is usually
based on estimates of the rates of natural attenuation processes.  Site characterization (and
monitoring) data are typically used for estimating attenuation rates.  These calculated rates may be
expressed with respect to either time or distance from the source.  Time-based estimates are
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used to predict the time required for MNA to achieve remediation objectives and distance-based
estimates provide an evaluation of whether a plume will expand, remain stable, or shrink.  For
environmental decision-making, EPA requires that the data used be of “adequate quality and
usability for their intended purpose.” (USEPA, 1998b).  Therefore, where these rates are used to
evaluate MNA, or predict the future behavior of contamination, they must also be of “adequate
quality and usability.”  Statistical confidence intervals should be estimated for calculated
attenuation rate constants (including those based on methods such as historical trend data
analysis, analysis of attenuation along a flow path in groundwater, and microcosm studies).  When
predicting remedial timeframes, sensitivity analyses should also be performed to indicate the
dependence of the calculated remedial timeframes on uncertainties in rate constants and other
factors (McNab and Dooher, 1998).  A statistical evaluation of the rate constants estimated from
site characterization studies of natural attenuation of groundwater contamination often reveals
that the estimated rate constants contain considerable uncertainty.  For additional guidance on
data quality, see USEPA, 1993c, 1994c, 1995b, and 1995c.

As an example, analysis of natural attenuation rates from many sites indicates that a
measured decrease in contaminant concentrations of at least one order of magnitude is necessary
to determine the appropriate rate law to describe the rate of attenuation, and to demonstrate that
the estimated rate is statistically different from zero at a 95% level of confidence (Wilson, 1998). 
Due to variability resulting from sampling and analysis, as well as plume variability over time,
smaller apparent reductions are often insufficient to demonstrate (with 95% level of confidence)
that attenuation has in fact occurred at all. 

Thus, EPA or other regulatory authorities should consider a number of factors when
evaluating reasonable timeframes for MNA at a given site.  These factors, on the whole, should
allow the overseeing regulatory authority to determine whether a natural attenuation remedy
(including institutional controls where applicable) will fully protect potential human and
environmental receptors, and whether the site remediation objectives and the time needed to meet
them are consistent with the regulatory expectation that contaminated groundwaters will be
restored to beneficial uses within a reasonable timeframe.  When these conditions cannot be
met using MNA, a remedial alternative that more likely would meet these expectations
should be selected.

Remediation of Sources

Source control measures should be evaluated as part of the remedy decision process at all
sites, particularly where MNA is under consideration as the remedy or as a remedy component. 
Source control measures include removal, treatment, or containment, or a combination of these
approaches.  EPA prefers remedial options which remove free-phase NAPLs and treat those
source materials determined to constitute “principal threat wastes” (see Footnote 13).

Contaminant sources that are not adequately addressed complicate the long-term cleanup
effort.  For example, following free product recovery, residual contamination from a petroleum
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of the lack of engineering controls to control contaminant migration.
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fuel release may continue to leach significant quantities of contaminants into the groundwater as
well as itself posing unacceptable risks to humans or environmental resources.  Such a lingering
source often unacceptably extends the time necessary to reach remediation objectives.  This
leaching can occur even while contaminants are being naturally attenuated in other parts of the
plume.  If the rate of attenuation is lower than the rate of replenishment of contaminants to the
groundwater, the plume can continue to expand thus contaminating additional groundwater and
potentially posing a threat to downgradient receptors.

Control of source materials is the most effective means of ensuring the timely attainment
of remediation objectives.  EPA, therefore, expects that source control measures will be
evaluated for all contaminated sites and that source control measures will be taken at most
sites where practicable.  At many sites it will be appropriate to implement source control
measures during the initial stages of site remediation (“phased remedial approach”), while
collecting additional data to determine the most appropriate groundwater remedy.

Performance Monitoring and Evaluation

Performance monitoring to evaluate remedy effectiveness and to ensure protection of
human health and the environment is a critical element of all response actions.  Performance
monitoring is of even greater importance for MNA than for other types of remedies due to the
potentially longer remediation timeframes, potential for ongoing contaminant migration, and other
uncertainties associated with using MNA. This emphasis is underscored by EPA’s reference to
“monitored natural attenuation”.

The monitoring program developed for each site should specify the location, frequency,
and type of samples and measurements necessary to evaluate whether the remedy is performing as
expected and is capable of attaining remediation objectives.  In addition, all monitoring programs
should be designed to accomplish the following:

• Demonstrate that natural attenuation is occurring according to
expectations;

• Detect changes in environmental conditions (e.g., hydrogeologic,
geochemical, microbiological, or other changes) that may reduce the
efficacy of any of the natural attenuation processes ;21

• Identify any potentially toxic and/or mobile transformation products;

• Verify that the plume(s) is not expanding (either downgradient, laterally or
vertically);
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 • Verify no unacceptable impact to downgradient receptors;

• Detect new releases of contaminants to the environment that could impact
the effectiveness of the natural attenuation remedy;

• Demonstrate the efficacy of institutional controls that were put in place to
protect potential receptors; and

• Verify attainment of remediation objectives.

The frequency of monitoring should be adequate to detect, in a timely manner, the
potential changes in site conditions listed above.  At a minimum, the monitoring program should
be sufficient to enable a determination of the rate(s) of attenuation and how that rate is changing
with time.   When determining attenuation rates, the uncertainty in these estimates and the
associated implications should be evaluated (see McNab and Dooher, 1998). Flexibility for
adjusting the monitoring frequency over the life of the remedy should also be included in the
monitoring plan.  For example, it may be appropriate to decrease the monitoring frequency at
some point in time, once it has been determined that natural attenuation is progressing as expected
and very little change is observed from one sampling round to the next.  In contrast, the
monitoring frequency may need to be increased if unexpected conditions (e.g., plume migration)
are observed.

Performance monitoring should continue until remediation objectives have been
achieved, and longer if necessary to verify that the site no longer poses a threat to human
health or the environment.  Typically, monitoring is continued for a specified period (e.g., one
to three years) after remediation objectives have been achieved to ensure that concentration levels
are stable and remain below target levels.  The institutional and financial mechanisms for
maintaining the monitoring program should be clearly established in the remedy decision or other
site documents, as appropriate.

 Details of the monitoring program should be provided to EPA or the overseeing
regulatory authority as part of any proposed MNA remedy.  Further information on the types of
data useful for monitoring natural attenuation performance can be found in the ORD publications
(e.g., USEPA, 1997a, USEPA, 1994a) listed in the “References Cited” section of this Directive. 
Also, USEPA (1994b) published a detailed document on collection and evaluation of performance
monitoring data for pump-and-treat remediation systems.
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Contingency Remedies

A contingency remedy is a cleanup technology or approach specified in the site remedy
decision document that functions as a “backup” remedy in the event that the “selected” remedy
fails to perform as anticipated.  A contingency remedy may specify a technology (or technologies)
that is (are) different from the selected remedy, or it may simply call for modification of the
selected technology, if needed.  Contingency remedies should generally be flexible—allowing for
the incorporation of new information about site risks and technologies.

Contingency remedies are not new to OSWER programs.  Contingency remedies should
be included in the decision document where the selected technology is not proven for the specific
site application, where there is significant uncertainty regarding the nature and extent of
contamination at the time the remedy is selected, or where there is uncertainty regarding whether
a proven technology will perform as anticipated under the particular circumstances of the site
(USEPA, 1990c).

It is also recommended that one or more criteria (“triggers”) be established, as
appropriate, in the remedy decision document that will signal unacceptable performance of the
selected remedy and indicate when to implement contingency remedies.  Such criteria should
generally include, but not be limited to, the following:

• Contaminant concentrations in soil or groundwater at specified locations
exhibit an increasing trend not originally predicted during remedy selection;

• Near-source wells exhibit large concentration increases indicative of a new
or renewed release;

• Contaminants are identified in monitoring wells located outside of the
original plume boundary; 

• Contaminant concentrations are not decreasing at a sufficiently rapid rate
to meet the remediation objectives; and

• Changes in land and/or groundwater use will adversely affect the
protectiveness of the MNA remedy.

In establishing triggers or contingency remedies, however, care is needed to ensure that
sampling variability or seasonal fluctuations do not unnecessarily trigger a contingency.  For
example, an anomalous spike in dissolved concentration(s) at a well(s) might not be a true
indication of a change in trend.
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EPA recommends that remedies employing MNA be evaluated to determine the need for
including one or more contingency measures that would be capable of achieving remediation
objectives.  EPA believes that contingency remedies should generally be included as part of a
MNA remedy which has been selected based primarily on predictive analyses rather than
documented trends of decreasing contaminant concentrations.

SUMMARY

EPA remains fully committed to its goals of protecting human health and the
environment by remediating contaminated soils, restoring contaminated groundwaters to
their beneficial uses,  preventing migration of contaminant plumes, and protecting
groundwaters and other environmental resources.  EPA does not view MNA to be a “no
action” remedy, but rather considers it to be a means of addressing contamination under a limited
set of site circumstances where its use meets the applicable statutory and regulatory requirements. 
MNA is not a “presumptive” or “default” remediation alternative, but rather should be evaluated
and compared to other viable remediation methods (including innovative technologies) during the
study phases leading to the selection of a remedy.  The decision to implement MNA should
include a comprehensive site characterization, risk assessment where appropriate, and measures to
control sources.  In addition, the progress of natural attenuation towards a site’s remediation
objectives should be carefully monitored and compared with expectations to ensure that it will
meet site remediation objectives within a timeframe that is reasonable compared to timeframes
associated with other methods.  Where MNA’s ability to meet these expectations is uncertain and
based predominantly on predictive analyses, decision-makers should incorporate contingency
measures into the remedy.

EPA is confident that MNA will be, at many sites, a reasonable and protective component
of a broader remediation strategy.  However, EPA believes that there will be many other sites
where either the uncertainties are too great or there is a need for a more rapid remediation that
will preclude the use of MNA as a stand-alone remedy.  This Directive should help promote
consistency in how MNA remedies are proposed, evaluated, and approved.
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ENVIRONMENTAL PROTECTION
AGENCY

40 CFR Parts 264, 265, 270, and 271

[FRL–6178–7]

RIN 2050–AD55

Standards Applicable to Owners and
Operators of Closed and Closing
Hazardous Waste Management
Facilities; Post-Closure Permit
Requirement; Closure Process

AGENCY: Environmental Protection
Agency.
ACTION: Final rule.

SUMMARY: The Environmental Protection
Agency (EPA) is amending the
regulations under the Resource
Conservation and Recovery Act (RCRA)
in two areas. First, the Agency is
modifying the requirement for a post-
closure permit, to allow EPA and the
authorized States to use a variety of
authorities to impose requirements on
non-permitted land disposal units
requiring post-closure care. As a result
of this rule, regulators have the
flexibility to use alternate mechanisms
under a variety of authorities to address
these requirements, based on the
particular needs at the facility.

Second, for all facilities, the Agency
is amending the regulations governing
closure of land-based units that have
released hazardous constituents, to
allow certain units to be addressed
through the corrective action program.
As a result of this rule, EPA and the
authorized States will have discretion to
use corrective action requirements,
rather than closure requirements, to
address the regulated units. This
flexibility will reduce the potential for
confusion and inefficiency created by
the application of two different
regulatory requirements.

Finally, the Agency is specifying the
Part B information submission
requirements for facilities that receive
post-closure permits.
DATES: This rule is effective October 22,
1998.
ADDRESSES: Supporting materials are
available for viewing in the RCRA
Information Center (RIC), located at
Crystal Gateway I, First Floor, 1235
Jefferson Davis Highway, Arlington, VA.
The Docket Identification Number is F–
98–PCPF–FFFFF. The RIC is open from
9 a.m. to 4 p.m., Monday through
Friday, excluding Federal holidays. To
review docket materials, it is
recommended that the public make an
appointment by calling (703) 603–9230.
The public may copy a maximum of 100
pages from any regulatory docket at no

charge. Additional copies cost $0.15/
page. The index and some supporting
materials are available electronically.
See the Supplementary Information
section for information on accessing
them.
FOR FURTHER INFORMATION CONTACT: For
general information, contact the RCRA
Hotline at (800) 424–9346 or TDD (800)
553–7672 (hearing impaired). In the
Washington, DC metropolitan area, call
(703) 412–9810 or TDD (703) 412–3323.

For more detailed information on
specific aspects of this rulemaking,
contact Barbara Foster, Office of Solid
Waste, Mail Code 5303W, U.S.
Environmental Protection Agency, 401
M St. SW, Washington DC 20460, (703–
308–7057),
foster.barbara@epamail.epa.gov
SUPPLEMENTARY INFORMATION: The index
and the following supporting materials
are available on the Internet: Economic
Assessment. Follow these instructions
to access the information electronically:
WWW: http://www.epa.gov/epaoswer/

osw/hazwaste.htm#closure
FTP: ftp.epa.gov
Login: anonymous
Password:

foster.barbara@epamail.epa.gov
Files are located in /pub/epaoswer
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I. Authority
These regulations are promulgated

under the authority of sections 2002(a),
3004, 3005, and 3006 of the Resource
Conservation and Recovery Act, as
amended, 42 U.S.C. 6912(a), 6924, 6925,
and 6926.

II. Background Information

A. Overview of RCRA Permit Authorities

Section 3004 of the Resource
Conservation Recovery Act (RCRA)
requires the Administrator of EPA to



56711Federal Register / Vol. 63, No. 204 / Thursday, October 22, 1998 / Rules and Regulations

develop regulations applicable to
owners and operators of hazardous
waste treatment, storage, or disposal
facilities, as necessary to protect human
health and the environment. Section
3005 requires the EPA Administrator to
promulgate regulations requiring each
person owning or operating a treatment,
storage, or disposal facility to have a
permit, and to establish requirements
for permit applications. Recognizing
that the Agency would require a period
of time to issue permits to all facilities,
Congress provided, under section
3005(e) of RCRA, that qualifying owners
and operators could obtain ‘‘interim
status’’ and be treated as having been
issued permits until EPA takes final
administrative action on their permit
applications. The privilege of
continuing hazardous waste
management operations during interim
status carries with it the responsibility
of complying with appropriate portions
of the section 3004 standards.

EPA has issued numerous regulations
to implement RCRA requirements for
hazardous waste management facilities.
These include the standards of 40 CFR
Part 264 (which apply to hazardous
waste management units at facilities
that have been issued RCRA permits),
Part 265 (which apply to hazardous
waste management units at interim
status facilities), and Part 270 (which
provide standards for permit issuance).

1. Closure and Post-Closure Care
The closure regulations at 40 CFR

Parts 264 and 265 Subpart G require
owners and operators of hazardous
waste management units to close these
units in a manner that is protective of
human health and the environment and
that minimizes the post-closure releases
to the environment. These regulations
also establish procedures for closure:
they require owners and operators to
submit closure plans to the Agency for
their hazardous waste management
units, and they require Agency approval
of those closure plans.

In addition, Parts 264 and 265
establish specific requirements for
closure of different types of units. Under
Parts 264 and 265 Subpart N, owners
and operators of landfills are required to
cover the unit with an impermeable cap
designed to minimize infiltration of
liquid into the unit; then owners or
operators must conduct post-closure
care (including maintenance of the cap
and groundwater monitoring). Under
Subparts K and L of Parts 264 and 265,
owners and operators of surface
impoundments and waste piles must
either remove or decontaminate all
hazardous waste and constituents from
the unit, or leave waste in place, install

a final cover over the unit, and conduct
post-closure care. Closure of land
treatment facilities must be conducted
in accordance with closure and post-
closure care procedures of §§ 264.280
and 265.280. As part of the closure plan
approval process, the Agency has the
authority to require owners and
operators to remove some or all of the
waste from any type of unit at the time
of closure, if doing so is necessary for
the closure to meet the performance
standard of § 264.111 or § 265.111.

Under Subparts I and J of Parts 264
and 265, owners and operators of non-
land based units (e.g., tanks and
containers) are required to remove or
decontaminate all soils, structures, and
equipment at closure. Owners and
operators of tanks who are unable to do
so must close the unit as a landfill and
conduct post-closure care (see, for
example, § 265.197(b)).

Where post-closure care is required,
owners and operators must comply with
the requirements of §§ 264.117–120 or
§§ 265.117–120. These provisions
establish a post-closure plan approval
process, similar to the closure plan
approval process, and requirements for
maintenance of the RCRA cap during
the post-closure care period. Facilities
also must comply with the groundwater
requirements of Part 264 or Part 265
Subpart F during the same period.

2. Subpart F
The requirements of Parts 264 and

265, Subpart F apply to ‘‘regulated
units,’’ defined in § 264.90(a)(2) as any
landfill, surface impoundment, waste
pile, or land treatment unit that received
hazardous waste after July 26, 1982 or
that certified closure after July 26, 1983.
While the standards of Parts 264 and
265, Subparts G (closure and post-
closure care) and H (financial assurance)
are equivalent for permitted and interim
status facilities, Part 265 groundwater
monitoring requirements for interim
status land disposal units are less
comprehensive than those established
under the Part 264, Subpart F standards
for permitted facilities. Whereas Part
265 sets minimum standards for the
installation of detection monitoring
wells (e.g., one upgradient and three
downgradient wells), Part 264
establishes broader standards for
establishing a more comprehensive
monitoring system to ensure early
detection of any releases of hazardous
constituents. The specific details of the
system are worked out through the
permitting process. Consequently,
compliance with Part 264 standards
usually results in a more extensive
network of monitoring wells. Similarly,
Part 265 specifies a limited set of

indicator parameters that must be
monitored, while Part 264 establishes a
more comprehensive approach under
which the owner or operator is required
to design a monitoring program around
site-specific indicator parameters. As a
result, monitoring systems designed in
accordance with Part 264 standards are
specifically tailored to the constituents
of concern at each individual site.
Additionally, Part 264 compliance
monitoring standards are more
comprehensive than Part 265 standards
both in terms of monitoring frequency
and the range of constituents that must
be monitored. Finally, the Part 264,
Subpart F regulations provide for
corrective action for releases to
groundwater whereas the Part 265,
Subpart F regulations do not.

B. Overview of HSWA Corrective Action
Authorities

In the 1984 Hazardous and Solid
Waste Amendments (HSWA) to RCRA,
Congress expanded EPA’s authority to
address releases from all solid waste
management units (SWMUs) at
hazardous waste management facilities.
Section 3004(u) of HSWA required that
any permit issued under section 3005(c)
of RCRA to a treatment, storage, or
disposal facility after November 8, 1984,
address corrective action for releases of
hazardous wastes or hazardous
constituents from any SWMU at the
facility. Section 3004(v) authorized EPA
to require corrective action beyond the
facility boundary where appropriate.
Section 3008(h) provided EPA with
authority to issue administrative orders
or bring court action to require
corrective action or other measures, as
appropriate, when there is or has been
a release of hazardous waste or, (under
EPA’s interpretation) of hazardous
constituents from a facility authorized
to operate under section 3005(e).

In a December 16, 1985 memorandum
entitled Interpretation of Section
3008(h) of the Solid Waste Disposal Act,
EPA interpreted section 3008(h) to
apply not only to facilities that met the
requirement for obtaining interim status,
but also to facilities that were subject to
but did not fully comply with the
requirements for interim status, as well
as to facilities that lost interim status
pursuant to 40 CFR Part 124 or sections
3005(c) or 3005(e)(2) of RCRA. Later, in
an August 10, 1989 memorandum
entitled Coordination of Corrective
Action Through Permits and Orders
(OSWER Directive 9502.1989(04)), EPA
clarified that interpretation by stating
that a section 3008(h) order cannot be
issued to a facility after final disposition
of the permit application.
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In practice, the corrective action
process is highly site-specific, and
involves direct oversight by the
reviewing Agency. Unlike the closure
process, which provides two options
(closure with waste in place and closure
by complete removal and
decontamination), the corrective action
process provides considerable flexibility
to the Agency to decide on remedies
that reflect the conditions and the
complexities of each facility. For
example, depending on the site-specific
circumstances, remedies may attain
media cleanup standards through
various combinations of removal,
treatment, engineering, and institutional
controls.

EPA has codified corrective action
requirements at §§ 264.101, 264.552,
and 264.553, and currently implements
these requirements through the
permitting process. EPA also
implements corrective action by issuing
corrective action orders under section
3008(h) of RCRA. In addition, to
facilitate the corrective action process,
EPA proposed more extensive corrective
action regulations on July 27, 1990,
under a new Part 264 Subpart S (see 55
FR 30798). The July 27, 1990 Subpart S
proposal set forth EPA’s interpretation
of the statutory requirements at that
time. Later, EPA promulgated several
sections of that proposal related to
temporary units, corrective action
management units, and the definition of
‘‘facility’’ (see 58 FR 8658, February 16,
1993).

On May 1, 1996, the Agency issued a
Federal Register notice (61 FR 19432)
defining the goals of the corrective
action program, and providing guidance
on its implementation. The notice also
announced the Agency’s Corrective
Action Initiative and soliciting comment
on issues related to the corrective action
program. This initiative is a
reevaluation effort to identify and
implement improvements to the
corrective action program, and to focus
that program more clearly on
environmental results. The notice
specified five goals of the Corrective
Action Initiative: (1) to create a
consistent, holistic approach to cleanup
at RCRA facilities; (2) to establish
protective, practical cleanup
expectations; (3) to shift more of the
responsibilities for achieving cleanup
goals to the regulated community; (4) to
focus on opportunities to streamline and
reduce costs; and (5) to enhance
opportunities for timely, meaningful
public participation.

C. Overview of Proposed Rule

1. Elements of the Proposal That Are
Promulgated in This Final Rule

a. Post-closure care under alternatives
to permits. The regulations promulgated
in this rule were proposed by the
Agency on November 8, 1994 (see
Standards Applicable to Owners and
Operators of Closed and Closing
Hazardous Waste Management
Facilities; Post-Closure Permit
Requirement; Closure Process; State
Corrective Action Authority (59 FR
55778)). That proposal was designed to
give EPA and the authorized States
greater flexibility in remediating RCRA
facilities by modifying the regulations in
several areas.

First, EPA proposed to allow EPA and
authorized States to use a variety of
legal authorities when addressing
facilities that require post-closure care.
Under the proposal, the Agency would
continue to impose the same substantive
groundwater, post-closure care, and
corrective action requirements as it
would under a permit, and would
provide for adequate public
participation.

The Agency proposed this change to
provide regulators the necessary
flexibility to use the best regulatory
approach in addressing these sites. Prior
to today’s rule, section 270.1 required
owners and operators of landfills, waste
piles, surface impoundments, or land
treatment units that received waste after
July 26, 1982, or that ceased the receipt
of wastes prior to July 26, 1982, but did
not certify closure until after January 26,
1983, to obtain post-closure permits
(unless they demonstrated that they met
the § 270.1 requirements for closure by
removal).

In the case of operating land disposal
facilities, the RCRA permit, when first
issued, incorporates the closure plan
and applicable post-closure provisions.
These post-closure conditions become
effective after the facility ceases to
manage hazardous waste and the
closure plan has been implemented. The
permit, when issued, also requires
compliance with Part 264 Subpart F
groundwater monitoring standards.
Permits issued after November, 1984
also would impose the facility-wide
corrective action requirements of RCRA
section 3004(u), if necessary.

For interim status facilities that close
without obtaining an operating permit,
the requirement for a post-closure
permit (typically issued after
completion of closure) performed an
important regulatory function. First, to
secure a permit, the facility had to meet
the permit application requirements of
Part 270, which require extensive

information on the hydrogeologic
characteristics of the site and extent of
any groundwater contamination.
Second, once the post-closure permit
was issued, the facility became subject
to the standards of Part 264 rather than
Part 265, most significantly to the site-
specific groundwater monitoring
requirements of Part 264 Subpart F.
Third, the post-closure permit imposed
facility-wide corrective action to satisfy
the requirements of section 3004(u).
Finally, the public involvement
procedures of the permitting process
assure that the public is informed of and
has an opportunity to comment on
permit conditions.

The requirement for post-closure
permits was promulgated in 1982. At
the time, the Agency believed that
permits would be the most effective
means to develop site-specific
groundwater monitoring programs
tailored to individual waste
management facilities (see 47 FR 32366,
July 26, 1982). Since that time, the
Agency and the authorized States have
issued hundreds of permits to closed
and closing interim status facilities. In
the course of issuing these permits, EPA
and the States have encountered many
facilities where post-closure permit
issuance proved difficult or, in some
cases, impossible. Generally, the
Regions and States have encountered
two major difficulties when issuing
post-closure permits. First, some
facilities chose to close, or are forced to
close, because they cannot comply with
Part 265 standards—particularly,
groundwater monitoring and financial
assurance. If a facility cannot meet these
requirements, EPA cannot issue a
permit to it because section 3005(c) of
RCRA requires facilities to be in
compliance with applicable
requirements at the time of permit
issuance. Second, owners or operators
often have little incentive to seek a post-
closure permit. Without a strong
incentive on the part of the facility
owner or operator to provide a complete
application, the permitting process can
be significantly protracted.

To address environmental risk at
facilities such as those described above,
Regions and States have frequently
utilized legal authorities other than
permits. Use of enforcement actions
enables the Agency to place these
facilities on a schedule of compliance
for meeting financial assurance and/or
groundwater monitoring requirements
over a period of time. And, even where
enforcement actions cannot bring about
full regulatory compliance (e.g., where
the owner or operator cannot secure
financial assurance), they enable the
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Agency to prescribe actions to address
the most significant environmental risks
at the facility. For example, EPA has
often issued corrective action orders
under the authority of section 3008(h) to
address releases from regulated units
and/or other SWMUs at these facilities.
In other cases, Federal or State
Superfund authorities have been used to
address cleanup at sites. However, prior
to this rule, EPA or the State was still
required to issue a post-closure permit
even where the environmental risks
associated with the facility were
addressed through other authorities.

EPA is promulgating, with minor
revisions, those provisions of the
November 8, 1994 proposal that remove
the requirement to issue post-closure
permits at each facility, and allow post-
closure care requirements to be imposed
using either permits or approved
alternate authorities. Those provisions
are promulgated in this rule in
§§ 265.121, 270.1(c), and 271.16, and are
discussed in sections III.A. and III.B.
below.

b. Remediation requirements for land-
based units with releases to the
environment. The November 8, 1994
proposal also solicited comment on
several issues related to the regulatory
distinction between regulated units and
SWMUs.

In 1982, when the regulatory structure
for closure was established, the Agency
had little experience with closure of
RCRA regulated units. Since 1982, the
Agency and authorized States have
approved hundreds of closure plans,
and overseen the closure activities
taking place under those plans. It has
become evident that closure of these
units is frequently more complex than
EPA envisioned in 1982. In many cases,
particularly with unlined land-based
units, the unit has released hazardous
waste and constituents into the
surrounding soils and groundwater. In
some cases, the unit may be located near
SWMUs or areas of concern that also
have released hazardous constituents to
the environment. As a result, the
cleanup of similar releases may be
subject to two different sets of standards
and two different sets of procedures.
EPA is concerned that this dual
regulatory structure may unnecessarily
impede cleanups.

In the November 8, 1994 proposal, the
Agency addressed this issue by
requesting comment on giving
discretion to the Agency or the
authorized State to impose requirements
developed for corrective action in lieu
of the requirements of Subparts F
(groundwater), G (closure and post-
closure), and H (financial assurance) at
certain regulated units. After reviewing

the comments, which largely supported
the concept, EPA has decided to
promulgate provisions providing that
discretion for certain regulated units,
both permitted and interim status, that
appear to have released to the
environment, if SWMUs also appear to
have contributed to the same release.
Those provisions are promulgated in
this rule in §§ 264.90(f), 264.110(c),
264.140(d), 265.90(f), 265.110(d), and
265.140(d), and are discussed in
sections III.A. and III.C. below.

c. Post-closure permit information
submission requirements. In the
November 8, 1994 rule, EPA proposed
to add a new § 270.27 to identify that
subset of the Part B application
information that must be submitted for
post-closure permits. Under that
provision, an owner or operator seeking
a post-closure permit would have to
submit only that information
specifically required for post-closure
permits under that section, unless
otherwise directed by the Regional
Administrator. Under the proposal, the
information required under § 270.27
would be submitted upon request by the
Regional Administrator.

Proposed § 270.27 is promulgated in
§ 270.28 of this final rule.

2. Elements of the Proposal That Are not
Promulgated in This Final Rule

a. State equivalent—corrective action
enforcement authority for interim status
facilities. The November 8, 1994
proposal also would have required
States to adopt enforcement authority
equivalent to section 3008(h) corrective
action authority as part of their
authorized program. Though many
commenters supported this portion of
the proposal, many State commenters
strongly objected to it for several
reasons.

Although EPA has the authority to
require authorized States to have
adequate enforcement programs, the
Agency, after considering public
comment, has decided not to proceed at
this time with the requirement that
States adopt section 3008(h)-equivalent
authority as part of their authorized
enforcement program. EPA believes the
States raised significant issues that
would need to be resolved prior to
promulgation. This is not a final
decision on this issue—the Agency may
determine at a future date to adopt such
a requirement.

EPA notes that States seeking
authorization to issue enforceable
documents in lieu of post-closure
permits will need to submit their
alternative legal authorities to EPA for
review. As part of that review, EPA will
determine whether the State authorities

are broad enough to impose facility-
wide corrective action at interim status
facilities. Submission of these
alternative authorities will be required
only for States seeking authorization for
this rule. It will not be required of all
States.

b. Timeframes for closure. The
November 8, 1994 proposal requested
comment on whether the Agency should
make modifications to the closure
process, in particular, to the timeframes
for closure. The Agency recognized that
the current timeframes may, in some
cases, not be adequate where the closure
is really a cleanup activity, rather than
the more straightforward capping or
waste removal activities contemplated
in 1982.

Though public comment generally
agreed that the closure timeframes are
not adequate, the Agency is not
promulgating this provision of the
November 8, 1994 proposal at this time.
EPA, however, is promulgating a rule
that will allow overseeing agencies to
replace closure requirements—
including closure timeframes—with
requirements developed under
corrective action, at some facilities. EPA
expects that these revisions will allow
site-specific flexibility for timeframes
for some of the complex closures,
thereby providing, in part, the relief
intended by the proposal.

III. Section-by-Section Analysis and
Response to Comment

A. Overview of Final Rule

1. Post-Closure Care Under Alternatives
to Permits

This final rule creates an optional,
new procedural mechanism for
imposing requirements on units or
facilities that closed without obtaining a
permit. It ensures that these units have
to meet the same substantive
requirements that apply to units
receiving post-closure permits.

The post-closure requirements for
permitted facilities in Part 264 are more
extensive than the analogous Part 265
interim status requirements in three
areas: (1) the requirements for
submission of information under Part
270; (2) Part 264 Subpart F requirements
for groundwater management and
corrective action for releases to
groundwater; and (3) facility-wide
corrective action requirements for
releases from SWMUs under § 264.101.
To impose equivalent requirements at
interim status facilities, EPA or an
authorized State must issue an
enforceable document that performs
many of the functions of a permit. Thus,
the enforceable document must impose:
(1) the requirements of new
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§ 265.121(a)(1), which imposes
information requirements that are
relevant to closed facilities needing
permits only for post-closure care; (2)
the requirements of new § 265.121(a)(3),
which applies Part 264 groundwater
standards to the regulated unit; and (3)
the requirements of new § 265.121(a)(2),
which imposes facility-wide corrective
action consistent with § 264.101.

The remaining requirements that
apply during the post-closure care
period relate to the maintenance of the
closed unit and financial responsibility.
The permitting and interim status
standards for these requirements are
virtually identical. Consequently, these
requirements need not be addressed in
the enforceable alternative to the
permit—rather, the relevant portions of
Part 265 Subparts G and H will continue
to apply. Post-closure care requirements
will normally continue to be set out in
the facility’s approved closure plan.
Financial responsibility requirements
are self-implementing. (Of course, EPA
or an authorized State may chose to
incorporate the Part 265 requirements
for post-closure care and financial
responsibility into an enforceable
document, if they wish.)

The new, non-permit mechanisms
provide opportunities for public
participation, which differ somewhat
from those set out in the permit
issuance and modification procedures of
Parts 124 and 270. EPA’s new
requirements reflect the Agency’s efforts

to provide as much public participation
as possible, but also reflect the Agency’s
awareness that most of the alternate
mechanisms used to address corrective
action will be enforcement orders.

The current procedures for issuing
post-closure permits first provide an
opportunity for public comment at the
time the permit is issued. This typically
means that the public is able to
comment on the plan for investigating
suspected releases at the facility. Permit
modification procedures then provide
opportunities to comment at the time
the permit authority selects a remedy for
the facility. They also provide an
opportunity to comment when the
permit authority concludes that
corrective action is complete. Under the
Federal rules used by EPA,
opportunities to file administrative
appeals are available after each of these
steps. (EPA, however, does not require
States to provide for administrative
appeals of permits).

The new public participation
requirements for enforceable documents
are codified at § 265.121(b). They
require the overseeing agency to provide
public notice and an opportunity to
comment: (1) when the Agency becomes
involved in a remediation at the facility
as a regulatory or enforcement matter;
(2) on the proposed remedy and the
assumptions upon which the remedy is
based; and (3) prior to making the final
decision that remedial action is
complete at the facility. They do not

require either EPA or the States to
provide opportunities for administrative
appeals. EPA recognizes that, at least at
the Federal level, this changes the
opportunities for public involvement in
the requirements that will govern closed
hazardous waste facilities. EPA believes
these requirements equal, and in some
respect exceed, the current permitting
requirements for public participation.
On the other hand, the new
requirements do not require an
opportunity for administrative appeal.
While this approach to a certain extent
lessens the public’s opportunity to
challenge a decision, EPA believes that
rights to administrative appeals (which
can be exercised by a regulated facility
as well as the public) are inappropriate
in an enforcement context.

The final rule defines ‘‘enforceable
document’’ at § 270.1(c)(7). Generally,
Federal orders under section 3008(h) of
RCRA and section 106 of CERCLA will
fall within this definition and be
eligible, as well as State orders issued
under authorities reviewed and
approved by EPA. Fund-financed
actions under section 104 of CERCLA
also will be eligible. Closure and post-
closure plans, and State enforcement
authorities analogous to RCRA section
3008(a) enforcement authority also will
be appropriate mechanisms.

Table 1 summarizes these
requirements.

TABLE 1.—ENFORCEABLE DOCUMENTS IN LIEU OF POST-CLOSURE PERMITS

Subject Regulations for permits Regulations for en-
forceable documents

Facility Information ....................................................................................................................... § 270.28 ...................... § 270.28 (see
§ 265.121)

Groundwater Protection ................................................................................................................ Part 264, Subpart F * .. Part 264, Subpart F
(see § 265.121) *

Corrective Action .......................................................................................................................... § 264.101 ..................... § 264.101 (see
§ 265.121)

Public Participation ....................................................................................................................... Parts 124 and 270 ...... § 265.121
Financial Responsibility ................................................................................................................ Part 264, Subpart H * .. Part 265, Subpart H *
Post-Closure Care of Regulated Unit ........................................................................................... Part 264, Subpart G * .. Part 265, Subpart G *

* For certain land-based units suspected of contributing to releases to the environment, these requirements may be replaced by site-specific re-
quirements developed under corrective action. See new §§ 264.90(f), 264,110(c), 264.140(d), 265.90(f), 265.110(d), and 265.140(d) of this final
rule.

2. Remediation Requirements for Land-
Based Units With Releases to the
Environment

The second portion of this final rule
provides flexibility to regulators in
another area of the RCRA regulations.
As described above, two different sets of
RCRA requirements arguably apply to a
single release if both regulated units and
SWMUs have contributed to the release.
This rule provides flexibility to
harmonize the two sets of requirements

by substituting corrective action
requirements for requirements for
regulated units set out in Part 264 (for
permitted facilities) or Part 265 (for
interim status facilities). These optional,
new provisions are available to
regulators at a broad range of RCRA
facilities, including, but not limited to,
those covered by the change to post-
closure permitting described above.

This portion of the rule provides EPA
and authorized States with discretion to

prescribe alternative groundwater
monitoring, closure and post-closure,
and financial responsibility standards at
both operating and closed facilities,
where EPA (or a State) finds that a
release of hazardous waste or hazardous
constituents has occurred, and both a
regulated unit and one or more SWMUs
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1 Area of concern means any area of a facility
under the control or ownership of an owner or
operator where a release to the environment of
hazardous wastes or hazardous constituents has
occurred, is suspected to have occurred, or may
occur, regardless of the frequency or duration (see
final RCRA section 3008(h) Model Consent Order,
December 15, 1993).

2 This provision was promulgated as § 270.72.

(or areas of concern 1) are likely to have
contributed to the release.

For permitted facilities, the
alternative standards will be issued in
the permit (or issued in an enforceable
document (as defined in § 270.1(c)(7))),
which is referenced in the permit). EPA
and authorized States may develop the
cleanup requirements for the regulated
unit and SWMUs under non-permit
authorities, such as CERCLA or a State
superfund statute, but they must
incorporate them into the permit, or
incorporate them into an enforceable
document, which is referenced in the
permit.

For interim status facilities, EPA or
States authorized to implement this
portion of this final rule must impose
alternative closure, groundwater
monitoring, and/or financial
responsibility standards for interim
status facilities in an enforceable
document. ‘‘Enforceable documents’’ for
this rule include RCRA section 3008(h)
orders, actions under sections 104 or
106 of CERCLA, or State actions under
authorities reviewed and approved by
EPA as described below. If EPA or an
authorized State issues alternative
closure standards, the facility’s closure
plan and/or post-closure plan must be
amended to set forth the alternative
provisions, or to reference the
enforceable document that sets forth
those provision.

3. Post-Closure Part B Permit
Information Submission Requirements

To ensure substantive equivalency of
authorities used in lieu of post-closure
permits, this final rule requires owners
and operators to submit the same
information specifically required for
post-closure permits, upon request by
the Agency, when an alternative
authority is used in lieu of a post-
closure permit. Section 265.121(a)(1)
requires owners and operators obtaining
enforceable documents in lieu of post-
closure permits to submit the
information required in § 270.28.

Section 270.28,2 which is
promulgated in this final rule,
establishes information submission
requirements for post-closure permits.
As is discussed in detail in section III.D.
of this preamble, § 270.28 specifies
information that the Regional
Administrator will request to issue a

post-closure permit, and requires
owners and operators to submit that
information. It includes information the
Agency believes will be important for
all post-closure permits, that is,
groundwater characterization and
monitoring data, information related to
long-term care of the regulated unit and
monitoring systems, and information on
SWMUs and possible releases. In
addition, recognizing that additional
information may be needed on a site-
specific basis, § 270.28 also allows the
Regional Administrator to require any of
the Part B information specified in
§§ 270.17, 270.18, 270.20, and 270.21.
Section 265.121(a)(1) adopts this
approach for alternative mechanisms as
well.

B. Post-Closure Care Under Alternatives
to Permits

1. Use of Alternative Mechanisms To
Address Post-Closure Care (§ 270.1(c))

a. Detailed discussion of final rule.
Section 270.1(c), amended by this rule,
requires owners and operators closing
unpermitted regulated units with waste
in place either to: (1) obtain a post-
closure permit, or (2) comply with the
alternative post-closure requirements of
§ 270.1(c)(7). Prior to this rule, owners
and operators of regulated units
requiring post-closure care had to obtain
permits for the post-closure period. This
rule, by allowing another alternative to
post-closure permitting, provides
regulators with flexibility to address the
post-closure period at RCRA facilities
using a variety of legal authorities,
including enforcement mechanisms.

Facilities that close with waste in
place, without obtaining a permit, and
then use non-permit mechanisms in lieu
of a permit to address post-closure
responsibilities, will have to meet three
important requirements that apply to
facilities that receive permits: (1) the
more extensive groundwater monitoring
required under Part 264, as they apply
to regulated units; (2) certain
requirements for information about the
facility found in Part 270 that enable the
overseeing agency to implement the Part
264 monitoring requirements; and (3)
facility-wide corrective action for
SWMUs as required under § 264.101.
These requirements are set out in new
§ 265.121, which applies to interim
status facilities requiring post-closure
care.

EPA and States authorized for this
rule must impose these requirements in
enforceable documents, as defined in
§ 270.1(c)(7) of this rule, if they are
being issued in lieu of permits. Federal
enforcement orders issued under
sections 3008(a) and 3008(h) qualify as

enforceable documents. Post-closure
plans issued by EPA under § 265.118,
which are enforceable under section
3008(a), also will qualify. Orders issued
under section 106 of CERCLA will also
be eligible, as will decision documents
describing response actions under
CERCLA section 104. Although
response actions under section 104 are
often carried out by EPA using monies
from the Superfund, rather than by
responsible parties under orders, it is
reasonable to rely on them because EPA
is responsible for carrying out the
cleanup work. EPA does not intend this
rule to revise the existing policy to defer
from listing on Superfund’s National
Priorities List (NPL) those facilities that
are subject to RCRA corrective action.
However, since the policy permits the
listing of some RCRA facilities on the
NPL (such as bankrupt or recalcitrant
facilities), some of the facilities subject
to this rule may also be eligible for
cleanup under CERCLA section 104,
and EPA (or an authorized State) may
wish to rely on the CERCLA action to
discharge the facility’s cleanup
responsibilities.

States obtaining authorization for this
rule will be able to use enforceable
cleanup orders similar to EPA’s section
3008(h) orders, as well as State
superfund authorities. EPA has not yet
formally reviewed these State cleanup
authorities, so it will require States that
wish to use them to submit them for
review as part of the State authorization
process. EPA will determine whether
they provide: (1) the substantive
requirement of adequate authority to
compel cleanup of all releases from
SWMUs within a facility’s boundary, as
needed to protect human health and the
environment (see new § 265.121(a)(2)),
and (2) procedural requirements to
ensure compliance (i.e., adequate
penalty and injunctive authority to
address failures to comply)(see new
§ 271.16(e)). EPA does not anticipate
that plans for truly ‘‘voluntary’’
cleanups will meet the enforceability
requirement, although it is willing to
look at mechanisms called ‘‘voluntary’’
plans or agreements to determine
whether the State has adequate
authority to compel compliance. (EPA
emphasizes that this rule does not
preclude the use of State ‘‘voluntary’’
authorities to address cleanup at RCRA
facilities and, indeed, EPA encourages
their use under the appropriate
circumstances. Nor does it affect the
ability of EPA Regions to enter into
memoranda of agreement or other
mechanisms promoting the use of State
voluntary programs at RCRA facilities,
where appropriate. This rule only
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addresses the question of whether the
State uses these authorities to satisfy the
post-closure permit obligation.)

EPA expects that, in some cases, the
overseeing agency or agencies will
choose to use more than one mechanism
to ensure that the substantive post-
closure requirements in new § 265.121
are imposed. For example, if EPA were
addressing a facility with releases at
SWMUs and a regulated unit with no
release, it could issue a section 3008(h)
order to address the releases from the
SWMUs. EPA, however, might decide
that such an order would not be the
most effective means of imposing long-
term groundwater monitoring
requirements for the non-leaking
regulated unit. The new requirements
could be imposed on the regulated unit
in a revised interim status post-closure
plan. Alternatively, EPA could issue a
section 3008(a) order to enforce the new
requirements (codified in this rule at
§ 265.121). Sometimes, multiple
agencies may be involved. For example,
a State that does not have a cleanup
order authority could revise an interim
status post-closure plan (or issue a State
enforcement order analogous to section
3008(a)) to address a regulated unit, and
rely on an EPA section 3008(h) order to
address any releases from SWMUs.

Facilities subject to the new § 265.121
will remain subject to all other
applicable interim status requirements,
including requirements for financial
assurance. These remaining interim
status requirements are virtually
identical to permit requirements, so
there is no need to address them in the
new alternatives to post-closure permits.
These interim status requirements will
continue to be enforceable under section
3008(a) and analogous State authorities.

Facilities subject to the new § 265.121
also will remain subject to section
3008(h) authority unless or until EPA or
the authorized State issues a final
disposition of a permit application
under § 270.73, thereby terminating
interim status at the facility. It should be
noted that in a Federal Register notice
dated May 1, 1996 (61 FR 19432, at
19453–4) EPA erroneously stated that
facilities at which the regulated units
clean closed under interim status no
longer have interim status. EPA corrects
that statement in this rule and restates
the Agency’s longstanding position that
interim status is terminated only by a
final disposition of a permit application,
or by the methods outlined in § 270.73,
which do not include clean closure. The
May 1, 1996, Federal Register notice
correctly stated that section 3008(h)
continues to apply at clean closed
facilities where there has been no final
disposition of a permit application.

Similarly, section 3008(h) continues to
apply at facilities addressed through an
approved alternate authority until final
disposition of a permit application
under § 270.73. Issuance of an alternate
mechanism does not terminate interim
status authorities.

b. Response to comment. Commenters
on the proposed rule largely supported
the provisions that would remove the
permit requirement. Many commenters
agreed with the Agency that the rule
allows flexibility to regulators, yet
maintains protection of human health
and the environment.

Some commenters objected that the
Agency should have the authority to
issue an order or a permit, but should
not be able to issue an order, and later
to issue a permit to the facility. EPA
disagrees. The Agency currently has the
authority to issue a permit after the
facility is addressed through an
alternate authority, such as an
enforcement order. This rule does not
modify the Agency’s authority to issue
permits in this situation. Rather, it takes
away the permitting obligation in cases
where the facility is addressed through
an alternate mechanism, by making the
permit one of several options to address
the facility. EPA believes this approach
makes sense, and allows EPA to chose
the best available mechanism, while
retaining authority to use whatever
authority is necessary to protect human
health and the environment. EPA notes,
however, that it is not likely to issue a
permit to impose requirements that a
facility has already satisfied under an
alternate, enforceable document. Rather,
it would limit a permit to requirements
that, for some reason, had not been fully
satisfied.

Several commenters expressed
concern over discussion in the preamble
of the November 8, 1994 proposal
related to uncooperative facilities. The
preamble explained that where the
owner or operator is financially
incapable of meeting the threshold
requirements for permit issuance, such
as compliance with the financial
assurance requirements, or where the
owner or operator may be uncooperative
and an enforcement action is necessary,
the post-closure permit is likely not the
best mechanism to use. The preamble
further explained that a post-closure
permit will generally be the preferable
mechanism for cooperative facilities
capable of meeting financial assurance
requirements.

Several commenters interpreted this
discussion to limit the use of alternate
mechanisms to uncooperative facilities
not in compliance with applicable
financial assurance and groundwater
requirements. Commenters objected that

facilities should not be rewarded for
non-compliance, and that the proposal
was making the post-closure care
process more burdensome for compliant
facilities. Other commenters thought the
Agency was proposing to exempt non-
compliant facilities from certain
requirements.

The Agency did not intend to limit
the use of alternate authorities to
facilities not in compliance with
applicable RCRA requirements. EPA
only identified these facilities as
examples of where an enforcement
mechanism was more appropriate than
a permit. Furthermore, EPA does not
consider the imposition of alternative
enforcement authorities to be a
‘‘reward,’’ since such authorities might
often include stipulated penalties and,
in any case, would impose the same
substantive standards as a permit. EPA
will retain section 3008(a) authority to
enforce against closed interim status
facilities that have failed to meet Part
265 financial assurance requirements.
As to groundwater monitoring, this rule
will substitute the stricter Part 264
requirements for the original Part 265
requirements. EPA will retain authority
to use section 3008(a) to enforce past
violations of the Part 265 monitoring
requirements and to assure that the
facility complies with Part 264
requirements once they are put in place
by a revised interim status post-closure
plan (or other enforceable mechanism).
The rule will also require facility-wide
corrective action as required under
permits. More important, EPA notes that
the new authority to use alternatives to
post-closure permits is not limited to
facilities that are out of compliance with
Part 265 requirements. All facilities that
have closed (or that, in the future, will
close) with waste in place without
obtaining a permit are eligible.

Many commenters objected that this
preamble discussion appeared to
remove the interim status groundwater
and financial assurance requirements at
facilities not in compliance with the
regulations. However, the Agency did
not eliminate interim status financial
assurance requirements. Facilities
addressed through alternate
mechanisms remain subject to the
financial assurance requirements of Part
265 Subpart H. They become subject to
the more prescriptive groundwater
requirements of Part 264 Subpart F.
Rather than waive requirements at non-
compliant facilities, as commenters
believe, this rule continues to require
compliance with upgraded
requirements.

Some commenters believed that the
choice of mechanism should be left to
the facility, or that the options should
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be discussed at length to achieve
consensus. These commenters believed
that an otherwise reluctant owner or
operator is more likely to commit
resources to meet agency goals if
regulatory alternatives and
consequences are clearly discussed and
understood up-front.

Other commenters believed that the
regulations should specify when an
alternative authority would be used in
lieu of a permit, and remove some of the
Agency’s discretion.

EPA did not take either approach
suggested by these commenters. EPA
agrees with commenters that the owner
or operator generally should be involved
in discussions related to the selection of
mechanisms. This is particularly true of
cooperative facilities in compliance
with applicable requirements and
eligible for post-closure permits. EPA
intends to take into consideration the
preference of facility owners and
operators in deciding how to address
these facilities, and it encourages
authorized States to do so as well.
However, EPA believes that it is
important to provide the Agency and
authorized States flexibility to consider
all factors when deciding what authority
to use to address a site. These factors
will include conditions at the site, the
availability of alternate State authorities,
availability of resources, preference of
the owner or operator and the local
public, and the compliance status of the
owner or operator. The Agency believes
that by attempting to establish criteria in
this rule, it would unnecessarily limit
the flexibility to make the decision that
best ensures protection of human health
and the environment at each site.

Some commenters believed the owner
or operator should have opportunity to
challenge the Agency’s or authorized
State’s choice of mechanism. EPA
disagrees, and believes that the choice
of mechanism to use to address a facility
is an inherently governmental decision
that should not be subject to challenge.
EPA believes this approach is consistent
with longstanding policy on
enforcement discretion, and is vital to
an effective enforcement program.

This rule limits the use of alternate
mechanisms to facilities that have not
received permits. Some commenters
believed that the Agency should modify
the rule to allow permits to be converted
to orders and allow owners or operators
of permitted facilities to address the
post-closure period through another
mechanism.

EPA has not adopted the commenter’s
suggestion, as this rulemaking deals
only with alternative mechanisms for
closed facilities that have not yet
received post-closure permits. It should

be noted that existing §§ 264.117(a)(2)(i)
and 265.117(a)(2)(i) address
commenters’ concern to some extent by
allowing the Agency to shorten the post-
closure period upon a determination
that the shortened period is protective
of human health and the environment.

Another commenter suggested that
EPA should be allowed to use
alternative authorities at closed
facilities, needing post-closure permits,
that have submitted a Part B permit
application. The Agency agrees that it
should not be precluded from using
alternative mechanisms at these
facilities so long as it has not issued a
Part B permit.

Some commenters objected to the
provisions of the rule that would
remove the requirement that EPA use
the post-closure permit as the vehicle to
impose Part 264 requirements for post-
closure care. One commenter believed
that the Agency should use enforcement
orders to overcome the obstacles to
permitting it described (such as non-
compliance with financial assurance
requirements). This commenter believed
that post-closure permitting is
protracted because EPA has not used its
enforcement authority to move facilities
through the permitting process, and has
not made issuing post-closure permits a
priority.

EPA disagrees with this commenter.
There are many facilities in the RCRA
universe that are not able to meet the
financial assurance requirements of
Subpart H. While EPA can take
enforcement actions against these
facilities to bring them into compliance
to the extent possible, there are some
facilities that never will be able to meet
those requirements, despite an
enforcement order. As was explained
above, EPA will not be able to issue
permits to such facilities. Further, the
Agency believes that the flexibility
provided by this rule is important, not
only to address non-compliant facilities,
but to allow regulators to use the most
appropriate authority available to them
at all facilities. This choice may be
based on many factors, including the
specific conditions at the facility,
availability of approved alternate State
cleanup authorities, and recalcitrance of
the facility. Thus, while the Agency
agrees with the commenter that it is
important to take enforcement actions
against facilities to bring them into
compliance whenever possible, and that
enforcement authorities should be used
to expedite the permitting process, it
does not agree that post-closure permits
should or can be issued to all facilities.
Further, EPA is more interested in
obtaining environmental results than in

the choice of mechanism used, and in
eliminating redundant processes.

Other commenters believed that the
Agency remains subject to the permit
deadline for land disposal facilities in
RCRA section 3005(c)(2)(A)(i). Those
commenters believed that revisions to
the rules that reduce the existence of or
scope of this mandatory duty to issue
post-closure permits in a timely manner
violate section 3005(c) of RCRA, and
that Congress enacted the permit
deadlines based upon the rules then in
effect.

EPA agrees that section 3005(c) of
RCRA required the Administrator to
issue or deny a final permit for each
applicant for a land disposal permit by
November, 1988. EPA also agrees that,
so long as its regulations require it to
issue post-closure permits to land
disposal facilities, those post-closure
permits are subject to the statutory
deadline. EPA, however, does not agree
that section 3005(c) deprives it of
authority to determine whether post-
closure permits are necessary or
desirable means of imposing post-
closure care requirements. Section
3005(c) imposes a deadline for
permitting, but does not define the
scope of the permitting requirement.

In 1982, when EPA promulgated the
post-closure permit requirement, it had
discretion under the statute to choose a
procedural mechanism for imposing
post-closure care requirements on
facilities that closed while in interim
status. It selected permits rather than
interim status closure plans or other
alternatives. The fact that Congress
enacted a deadline for issuing permits to
land disposal facilities in 1984 did not
change that discretion. Nothing in the
statute or the legislative history of the
section 3005(c) indicates that Congress
was aware of or concerned about EPA’s
use of permits to impose post-closure
care requirements at facilities closing
under interim status. The legislative
history of other portions of the 1984
amendments suggests that Congress was
concerned that EPA’s 1984 regulations
for land disposal facilities imposed
more stringent requirements for ground-
water monitoring and closure on
permitted facilities than on interim
status facilities. EPA, however, has
eliminated this discrepancy, amending
the rules for closure on March 19, 1987
(see 52 FR 8704), and the rules for
groundwater monitoring today.

Essentially, this commenter argues
that Congress ‘‘ratified’’ EPA’s 1982
post-closure permit rule, making it part
of the statute so that EPA could no
longer revisit it. EPA does not agree
with this interpretation of section
3005(c). Nothing in the statute or the
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legislative history suggests that Congress
wanted to prohibit EPA from revising
this part—or, indeed, any part—of the
rules defining the scope of the permit
requirement. The same is true for the
requirement for public participation in
permitting set out in section 7004(b)(1)
of RCRA. There is no evidence that
Congress intended the public
participation requirements to create a
statutory duty to issue post-closure
permits.

EPA acknowledges that it could deny
post-closure permits for all of the land
disposal facilities that obtain
enforceable documents in lieu of post-
closure permits. Permit denials would
satisfy the requirement of section
3005(c) to issue or deny final permits.
EPA, however, does not believe that
Congress intended it to impose a
deadline on the denial of permits for
facilities no longer obligated to have
them. The Agency believes it is simply
not reasonable to interpret the statute to
require EPA to spend scarce resources
on actions with so little environmental
significance.

Other commenters questioned
whether issuance of an alternate
mechanism would terminate interim
status. This rule does not modify the
requirements to terminate interim
status, which are outlined in § 270.73.
Thus, facilities that have units that
closed with waste in place under
interim status, and do not receive a
post-closure permit as a result of this
rule, will remain in interim status until
there is final disposition of a permit
application (in the case of these closed
facilities, a permit denial) under
§ 270.73(a). EPA recognizes that owners
and operators may want to terminate
interim status when all RCRA activities
are complete at a facility to bring
finality to those activities, and that this
is an important issue not only to
facilities subject to post-closure
requirements, but to all facilities that
closed without obtaining a RCRA
permit. EPA plans to issue guidance
related to denial of permit applications
for purposes of terminating interim
status at closed facilities that have
completed all RCRA activities,
including facility-wide corrective
action.

The Agency agrees that some
integration of the closure and facility-
wide corrective action requirements is
warranted. The Agency has taken steps
in this final rule to address the situation
where two units are involved in the
same remedy and there is potential for
the two sets of requirements to conflict.

Other commenters raised concerns
that the rule would affect EPA’s current
policy of using only one authority—

CERCLA or RCRA—at a site. Another
commenter conditioned support for the
proposal on EPA clarifying that it does
not intend to modify its current
Superfund policy that defers
remediation activities to RCRA
corrective action authority. On June 10,
1986, EPA published a final policy that
allowed the Agency to defer listing
RCRA-related sites on Superfund’s
National Priorities List (see 51 FR
21054). This commenter is concerned
that if the Agency adopts the rule as
proposed, which would allow use of
Superfund orders as an alternative
mechanism for RCRA post-closure
permits, then the Agency would begin
to deviate from that policy. The
commenter believes that the reasons for
deferral to RCRA authority cited in the
deferral policy are still valid.

This rule does not modify the
Agency’s current policies related to the
applicability of CERCLA and RCRA at
hazardous waste sites. For example, the
rule does not affect CERCLA listing
policy. The Agency expects that RCRA
facilities will, generally, continue to be
handled under RCRA, rather than
CERCLA. Rather, the result of this rule
is that once the Agency decides to
address a site under CERCLA authority,
EPA is no longer required to issue a
post-closure permit at the site, as long
as the CERCLA cleanup has the same
scope as a corrective action cleanup
would have.

2. Requirements for Alternative
Mechanisms

Under the provisions of this rule that
remove the requirement for post-closure
permits, regulated units that do not
obtain a post-closure permit generally
will remain subject to the requirements
for interim status units throughout the
post-closure care period. However,
because the interim status post-closure
care requirements are in some respects
less stringent than post-closure permit
requirements, the Agency is
promulgating § 265.121. This section
recognizes the difference in substantive
requirements applicable to permitted
and interim status post-closure units,
and assures that this rule will not result
in less stringent requirements at units
addressed through alternate
mechanisms.

Specifically, § 265.121 requires
owners and operators of regulated units
addressed through an alternate
mechanism to comply with the
groundwater requirements of Part 264
Subpart F (with respect to that unit), to
submit information required under Part
270, and to address facility-wide
corrective action. EPA will review State
order authorities to ensure that they are

capable of imposing these requirements
before authorizing States to use them.

a. Part B Information Submission
Requirements (§ 265.121(a)(1)). i.
Overview. To ensure substantive
equivalency of authorities used in lieu
of post-closure permits, this rule
requires owners and operators to submit
the Part 270 information specifically
required for post-closure permits, upon
request by the Agency, when an
enforceable document is issued in lieu
of a post-closure permit. The
information submission requirements
for post-closure permits are
promulgated in this final rule in
§ 270.28, and are discussed in detail in
section III.D. of this preamble. Section
270.28 specifies information the Agency
believes will be important for all post-
closure permits, and, in turn, for all
enforceable documents issued in lieu of
post-closure permits, that is,
groundwater characterization and
monitoring data, information related to
long-term care of the regulated unit and
monitoring systems, and information on
SWMUs and possible releases.

In addition, recognizing that
additional information may be needed
on a site-specific basis, § 270.28 also
allows the Regional Administrator to
require any of the Part B information
specified in §§ 270.17, 270.18, 270.20,
and 270.21. Section 265.121(a)(1) adopts
this approach for enforceable
documents issued in lieu of post-closure
permits as well.

ii. Response to Comment. One
commenter asked EPA to state explicitly
in the rule that facilities pursuing the
alternative approach would not be
required to submit the information
required in § 265.121(a)(1) any earlier
than they would otherwise be required
to submit a Part B application. EPA
agrees with the commenter that the
information would not be required
earlier in the case of an alternate
authority than it would be in the case
of a permit. In the case of post-closure
permits, the Agency typically calls in
Part B information when it is ready to
begin working on the permit
application. This has become the
Agency’s practice because the Agency
recognizes that, if information is
submitted earlier, it can become
outdated and have to be replaced when
it is time to work on the permit. The
Agency is extending this practice to
instances where a non-permit
mechanism is used to address post-
closure care. As in the case of the post-
closure permit, the information required
by § 265.121(a)(1) for non-permitted
facilities need not be submitted to the
Agency until the Agency requests it.
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3 Note that §§ 264.90(f) and 265.90(f) of this rule
amend the requirements of Subpart F to allow the
Regional Administrator to replace Subpart F
requirements at regulated units with requirements
developed through a corrective action process, in
some cases (see section III.B. of this preamble).

b. Subpart F Groundwater Monitoring
and Corrective Action Program
(§§ 265.121(c)(3) and 264.90—264.100).
i. Overview. This rule requires owners
and operators of facilities with regulated
units addressed through a non-permit
mechanism under § 270.1(c)(7) to meet
the requirements of Part 264, Subpart F.
Section 265.118(c)(4) requires that the
post-closure plan include provisions
that implement the Part 264 Subpart F
requirements.3 This approach is
designed to ensure equivalent
protection of human health and the
environment at all facilities, regardless
of which legal authority used to address
post-closure care. Commenters generally
supported this approach, and the
Agency is promulgating this provision
as proposed.

ii. Response to Comment. Though
many commenters supported the
proposed provision, others argued that
it was an illegal expansion of the
Agency’s statutory authority. EPA
disagrees. The statute does not limit
EPA’s ability to impose more stringent
groundwater monitoring requirements
on interim status facilities. EPA
developed the current regulations based
on the premise that facilities would
remain in interim status only
temporarily and ultimately would
receive permits and become subject to
the requirements of Part 264 for
groundwater. As a result of this rule,
however, some facilities that closed
while still under interim status
standards will not receive a permit. EPA
believes it is within the Agency’s
statutory authority to modify the
regulations and assure that those
facilities ultimately comply with the
more stringent requirements of Part 264,
whether a permit is issued or an
alternate authority is used to address
post-closure care.

One commenter conditioned support
for the proposal on EPA removing Part
264 groundwater requirements for
regulated units, and requiring instead
that they have a groundwater
monitoring and response program that is
necessary to protect human health and
the environment.

In the second part of this rule, EPA is
providing discretion to waive Part 264
groundwater monitoring only in cases
where corrective action will provide
opportunities for oversight by the
implementing Agency. In other cases,
the Agency continues to believe that it
needs the detailed requirements of Part

264, with interaction with the
overseeing agency, to ensure protection
of human health and the environment.
In proposing to modify the requirement
for post-closure permits, the Agency did
not intend to remove or modify the
groundwater requirements applicable to
regulated units under post-closure
permits—only to allow regulators to use
a variety of mechanisms to impose those
requirements. Thus, EPA believes that
commenter’s request extends to issues
that are outside the scope of this
rulemaking.

c. Facility-Wide Corrective Action
(§ 265.121(a)(2)). i. Overview. This rule
requires that authorities used at post-
closure facilities as alternatives to post-
closure permits impose corrective action
requirements consistent with the statute
and § 264.101 of the regulations. The
rule does not specify the authorities that
EPA or a State could use to impose
corrective action as an alternative to a
post-closure permit—only that the
authority must be consistent with RCRA
corrective action requirements.
Certainly, RCRA section 3008(h) orders
are appropriate, but EPA has not limited
alternative authorities to this section.
State enforcement authorities analogous
to section 3008(h) or State cleanup or
superfund authorities also would be
appropriate, if they were used
consistently with the requirements of
§ 265.121 (see requirements for State
authorization in section IV.D.1. of this
preamble).

In requiring facility-wide corrective
action consistent with RCRA section
3004(u) and (v) provisions, EPA does
not intend to require that cleanup
programs relying on alternative
authorities use the procedures of EPA’s
Subpart S proposal (which the Agency
significantly revised in its May, 1996
ANPR) or permit requirements. Rather,
the authorities must be broad enough to
meet the performance standards of
§ 264.101. For example, compliance
with the National Contingency Plan
(NCP) procedures for remedy selection
would satisfy these proposed
requirements. EPA wishes to emphasize,
however, that an alternative approach to
corrective action at a facility, used in
lieu of a permit, must include a facility-
wide assessment, must address releases
of hazardous wastes or constituents to
all media from all SWMUs within the
facility boundary (as well as off-site
releases to the extent required under
section 3004(v)—as necessary to protect
human health and the environment),
and must be protective of human health
and the environment. Anything less
than that, in EPA’s view, would not
meet the basic requirements of RCRA
sections 3004(u) and (v) or § 264.101.

EPA believes that this proposed
approach is appropriate because it
provides reasonable flexibility for
regulatory agencies using available
authorities to address environmental
problems at RCRA sites.

ii. Response to Comment.
Commenters generally supported this
provision, and many commenters agreed
that the Agency should not require
corrective action procedures identical to
those in EPA’s Subpart S proposal.

Some commenters objected to the
principle that corrective action be
consistent with the Subpart S proposal.
These commenters believe that because
the Subpart S requirements and
procedures are not final, it is legally
indefensible to base a rule on them.
Another commenter believed that until
Subpart S regulations are codified and
adopted, corrective action clean-up
standards should meet the RCRA
closure performance standard.

EPA agrees that alternative authorities
used to address corrective action should
be consistent with promulgated
standards and with the statute. EPA did
not intend this rule to require
compliance with portions of the Subpart
S proposal that have not yet been made
final. Rather, this rule requires that the
authorities must be consistent with
promulgated § 264.101. It should be
noted that authorities consistent with
§ 264.101 include provisions originally
proposed under Subpart S, that is,
provisions allowing designation and use
of corrective action management units
(§ 264.552) and temporary units
(§ 264.553).

3. Public Involvement (§ 265.121(b))
a. Overview. The public involvement

provisions proposed in the November 8,
1994 rule are modified in this final rule.
In the November 8, 1994 rule, the
Agency proposed to require a minimum
level of mandatory public participation
for all facilities where alternate
authorities were used in lieu of post-
closure permits. Proposed § 262.121(b)
would have established the following
requirements at the point of remedy
selection: (1) public notification of the
proposed remedy through a local
newspaper; (2) opportunity for public
comment (at least 30 days); (3)
availability of a transcript of the public
meeting; (4) availability of a written
summary of significant comments and
information submitted, and the EPA or
State response; and, (5) if the remedy is
significantly revised during the public
participation process, a written
summary of significant changes or
opportunity to comment on a revised
remedy selection. The Agency proposed
an exception to these requirements in
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§ 265.121(b)(2), whereby if a delay in
the implementation of the remedy
would adversely affect human health or
the environment, EPA could delay the
implementation of the public
involvement requirements.

This final rule requires the Regional
Administrator to assure that a
meaningful opportunity for public
involvement occurs, which includes, at
a minimum, public notice and
opportunity for comment, at three key
stages—when EPA or the authorized
State agency first becomes involved in
the cleanup process as a regulatory or
enforcement matter, when EPA or the
authorized State Agency is ready to
approve a remedy for the site (this
opportunity must include a chance to
comment on the assumptions on which
the remedy is based), and when EPA or
the authorized State is ready to decide
that remedial action is complete at a
facility. The rule does not limit public
involvement to these stages of cleanup;
rather, it encourages early, open, and
continuous involvement of the public
when alternate authorities are used at a
facility in lieu of post-closure permits,
similar to the public involvement
provided by the permitting process. In
addition to notifying the public at these
three key stages, EPA believes
meaningful public involvement
includes regular updating of the
community on the progress made
cleaning up the facility.

Additionally, it is the Agency’s
expectation that owners and operators
conducting cleanups prior to the
Agency’s or authorized State’s
involvement will involve the public in
decisions throughout the remediation
process. Owners and operators should
provide notice and opportunity to
comment prior to selecting a remedy if
they wish to later rely on that remedy
as part of an enforceable document
issued in lieu of a post-closure permit.
The Agency took this approach based on
several considerations.

First, it is EPA’s policy to encourage
public involvement early and often in
the permitting process, in its
remediation programs, as well as in
other Agency actions. EPA wanted this
rule to be consistent with that policy.

Second, EPA recognized that the post-
closure permit process assures
opportunity for public involvement at
the time of permit issuance, and through
the permit modification procedures.
EPA wanted this rule to provide similar
opportunities when an alternate
authority is used to address a facility.

Third, EPA recognized that existing
State and Federal authorities provide for
public involvement through widely
varying processes. EPA wanted to

provide sufficient procedural flexibility
to minimize the likelihood that States
would have to modify the public
involvement provisions of their existing
cleanup programs to qualify for
authorization, yet EPA wanted to assure,
at the same time, that those programs
provided for meaningful public
participation at key stages of the
remediation process.

Fourth, EPA recognizes that many
cleanup activities have taken place prior
to promulgation of this rule and others
will take place prior to the adoption of
the State’s program for this rule through
Federal, State, and facility-initiated
actions, and EPA recognizes that those
cleanups may or may not have involved
the public in the way specified in the
final rule. In cases where the cleanup
began prior to the effective date of the
rule, EPA did not want to require post-
closure permits to be issued simply
because the early stages of public
involvement procedures of this rule
were not met.

Finally, EPA recognized that in some
cases, where delay in a cleanup might
have an impact on human health and
the environment, public involvement
may not be possible prior to
implementation of the remedy. EPA did
not want to delay cleanup in those
cases, but wanted to assure that the
public was involved in the process as
promptly as possible after the
emergency was addressed. EPA wanted
this rule to allow cleanups to take place
immediately in these cases, but assure
that public involvement would follow at
the earliest opportunity. As explained
below, the final rule authorizes EPA or
the authorized State to modify public
involvement requirements in those
circumstances.

This rule encourages early public
involvement by requiring public
involvement (which at a minimum
includes public notice and opportunity
for comment) as soon as the authorized
regulatory agency becomes involved in
the cleanup process as a regulatory or
enforcement matter (unless this might
lead to a delay in the cleanup that
would adversely affect human health
and the environment). In most cases, the
Agency anticipates, this will be very
early in the process, prior to remedy
selection—certainly before any Agency-
prescribed remedies occur (except in
cases of emergency). For example, the
affected community should be notified
and given an opportunity to comment
prior to the initiation of any activity to
assess contamination or prior to the
implementation of any interim measure.
By requiring early public notice of
activities at a site, the Agency intends
this rule to encourage involvement of

the public throughout the cleanup
process.

EPA proposed to require public
involvement during the remedy
selection process. EPA is retaining this
requirement in the final rule. EPA has,
however, made the requirement more
specific by requiring public notice and
comment on both the proposed remedy
and the assumptions upon which it is
based, including site characterization
and land use.

The Agency understands ‘‘remedy
selection’’ as a term of art in the RCRA
corrective action or in the Superfund
process, where the regulatory agency
either selects or approves a remedy
proposed by the owner or operator. In
some cases an owner or operator may
implement an action that could be
considered a ‘‘remedy’’ prior to the
Agency or State’s involvement or
oversight. The owner or operator should
provide notice and opportunity to
comment on the prospective remedy
and its underlying assumptions,
otherwise, any enforceable document
developed later may not be eligible to
substitute for a post-closure permit. In
those cases, the owner or operator may
have to follow the permit process to
obtain a post-closure permit or to obtain
a permit denial (if no further action is
necessary).

This rule also requires public
involvement to assure that notice and
opportunity to comment take place prior
to the Agency or authorized State
deciding that remedial action is
complete at a facility. When additional
corrective action is no longer needed,
the Agency could terminate an
enforcement order or terminate interim
status at the facility through the permit
denial process in Part 124. Either
process would ensure full opportunity
for public participation, including
permit appeal provisions. The rule,
however, would allow alternative
mechanisms, as long as the Agency or
the authorized State provided public
notice of its actions, and opportunity to
comment prior to making the final
decision that remedial action is
complete at the facility.

This rule also requires that all public
involvement be meaningful. Meaningful
public participation is achieved when
all impacted and affected parties have
ample time to participate in the facility
cleanup decisions. In many cases
meaningful public involvement will
require careful planning and more than
notice and opportunity for comment. In
some cases, meaningful public notice
may require bilingual notifications or
publication of legal notices in city or
community newspapers (or other media,
such as radio, church organizations and
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community newsletters). EPA
recommends that parties responsible for
involving the public provide
information at all key milestones in the
remediation process, and site fact
sheets. Existing forums of community
communication such as regular
community meetings and electronic
bulletin boards can be used to provide
regular progress reports on the facility
cleanup. Additionally, EPA
recommends that parties responsible for
involving the public update the
community regularly on the progress
made cleaning up the facility.

Often, the level of public involvement
will depend on the significance of the
action—for example, the Agency may
simply notify the public of a decision to
remove a small quantity of waste, but
higher levels of involvement would be
called for at remedy selection in a major
remedial action, or when a decision is
made that may impose significant
restrictions on land use. For these
reasons, EPA believes that public
involvement should be tailored to the
needs at the site, and has provided
flexibility in this rule.

EPA has long recognized that the level
of public involvement should be
determined by the significance of the
action taking place. For example, in a
final rule dated May 24, 1993 (see 58 FR
29886), EPA promulgated regulations to
govern modification of permits. Those
regulations established different levels
of public involvement depending on the
significance of the permit modification.
Class 1 modifications require minimal
public involvement—the permittee must
send a notice of the permit modification
to all persons on the facility mailing list,
and to the appropriate units of State and
local government. Persons may request
review of the permit modifications.
Class 3 modifications, on the other
hand, require far more extensive
involvement of the public—publication
in a local newspaper, a public meeting,
and a public comment period. To assist
owners and operators in implementing
the rule, in Appendix 1 to § 270.42, EPA
classified different activities as class 1,
2, or 3 modifications, based on the
significance of the action.

EPA also issued guidance on public
involvement which complements the
approach in this rule (see the RCRA
Public Participation Manual, September,
1996, EPA 530–R–96–007). This manual
provides guidance on addressing public
participation in the permit process,
including permitting and enforcement
remedial action activities. It emphasizes
the importance of cooperation and
communication, and highlights the
public’s role in providing valuable
input. It stresses the importance of early

and meaningful involvement of the
public in Agency activities, and of open
access to information. In addition to the
manual, EPA fully endorses The Model
Plan for Public Participation, developed
by the Public Participation and
Accountability Subcommittee of the
National Environmental Justice
Advisory Council (a Federal Advisory
Council to the U.S. Environmental
Protection Agency). The Model Plan
encourages public participation in all
aspects of environmental
decisionmaking. It emphasizes that
communities, including all types of
stakeholders, and regulatory agencies
should be seen as equal partners in any
dialogue on environmental justice
issues. The model also recognizes the
importance of maintaining honesty and
integrity in the process by clearly
articulating goals, expectations and
limitations. EPA encourages regulators
and owners and operators implementing
the provisions of this final rule to refer
to these guidances.

It should be noted that the Agency
proposed in § 265.121(b)(2) to allow the
Regional Administrator to delay or
waive the public participation
requirements upon a determination that
even a short delay in the
implementation of the remedy would
adversely affect human health or the
environment. EPA believes this
flexibility is important to assure
protection of human health and the
environment, and has promulgated that
provision, with minor revisions, in this
final rule.

It also should be noted that the
Agency proposed a § 265.121(b)(3),
which would have allowed EPA to
address a facility using an approved
alternate authority where cleanup
activities were conducted prior to the
effective date of this rule, but the public
involvement procedures of this rule
were not met. That provision would
have required the Agency to conduct
public involvement before considering
the facility fully addressed under
§ 270.1(c)(7)(ii). The Agency has
retained this provision.

b. Response to Comment. EPA
received a variety of comments on the
public involvement provisions of this
rule. Some commenters believed the
Agency had not gone far enough to
assure public participation when
alternate authorities are used in lieu of
permits; others agreed with the
Agency’s approach; and others believed
the public participation provisions of
the proposal were too stringent. EPA
considered those comments in
developing the public involvement
provisions of this final rule. Those
comments are discussed below.

i. The proposed rule did not preserve
public involvement procedures when an
alternate mechanism is used. Many
commenters believed that, despite
statements in the preamble to the
contrary, the Agency had not gone far
enough in the proposed rule to preserve
the public involvement procedures
when alternate authorities are used in
lieu of post-closure permits. These
commenters believed that if the Agency
allows alternate authorities to replace
post-closure permits, it should assure
that the public involvement procedures
of the alternate authority are equivalent
to that of a permit. These commenters
believed that the proposal failed to do
so in several respects.

First, these commenters noted that
public participation was required by the
proposal only at the time of remedy
selection. Commenters pointed out that
remedy selection occurs at a later stage
of the remedial action process,
following the development of schedules
of compliance, and the preparation and
evaluation of plans, reports, and
remedial investigations. They pointed
out that many decisions have already
been made by the point of remedy
selection, and that earlier public
involvement allows more meaningful
opportunity to affect those decisions.
Commenters noted that when remedial
action is implemented through a permit,
these steps are subject to public
participation requirements, through
either permit issuance or permit
modification procedures.

EPA agrees with the concerns raised
by these commenters and that the public
should be included in the
decisionmaking process as early as
possible. EPA agrees that early public
participation provides the community a
more meaningful role in the process.

To address these concerns, this rule
requires public involvement to begin
when the authorized agency first
becomes involved in the cleanup
process as a regulatory or enforcement
matter. The Agency anticipates that, in
most cases, this will be very early in the
cleanup process, prior to proposed
remedy selection.

Second, several commenters objected
that no rights of appeal are provided or
guaranteed when an alternative
mechanism is used in lieu of a permit,
even though such rights are provided in
the permitting process. These
commenters believed that these appeal
rights must be preserved as part of the
final rule for alternative mechanisms to
be as protective as the post-closure
permit. These commenters pointed out
that under existing procedures, a
hearing is available under Part 124
procedures to challenge a permit, while
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EPA hearing procedures established for
the respondent only under section
3008(h), Part 24 are less formal and
comprehensive. Also, no pre-
enforcement review is available for
CERCLA 106 orders. These commenters
believe that an alternate authority used
in lieu of a post-closure permit should
be reviewable under Part 124.

EPA recognizes that this rule does not
guarantee pre-enforcement review of
remedies implemented through
alternate authorities. However, neither
RCRA nor the Administrative Procedure
Act require EPA to provide
opportunities for the public to obtain
judicial review of enforcement orders.
For example, no such review is required
under section 3008(h). Further, EPA
believes that the ability to require
prompt cleanup is important to assuring
protection of human health and the
environment. The new rule will make it
easier to require cleanup at facilities
where permit issuance would have been
difficult or impossible. Thus, on
balance, the rule promotes
environmental protection. Finally,
issuance of these alternatives orders
does not terminate interim status. To
terminate interim status, the Agency
must make a final permit determination
under the procedures of Part 124, and
that decision, like a decision to issue a
permit, is reviewable. Members of the
public who believe that additional
cleanup is required to meet the
requirements of § 264.101 can raise that
issue at that time.

One commenter objected that the
proposal is at odds with Executive
Order 12898, which instructs EPA to
ensure greater public participation by
minority and low-income populations at
hazardous waste sites. This commenter
expressed concern that the rule as
proposed would further isolate
vulnerable populations from the
decisionmaking process.

EPA disagrees with commenter that
the effect of this rule will be to isolate
minority and low-income populations
from the decisionmaking process. EPA
has promulgated requirements in this
final rule that assure meaningful
involvement of the public in cleanups at
post-closure facilities regardless of the
mechanism used. These requirements
will apply to all post-closure facilities,
and will benefit all populations,
including minority and low-income. In
addition, EPA emphasizes that it will
implement the rule in full compliance
with Executive Order 12898. Other
commenters pointed out that Part 124
requires a 45-day public comment
period, while the proposal required only
30 days. Some commenters believed
that the procedures associated with

alternative post-closure mechanisms
should follow the public participation
procedures associated with permit
issuance to make sure coverage is
adequate and consistent. One
commenter suggested that the rule
specify a minimum comment period,
and allow a longer period, at the
Regional Administrator’s discretion.
Another commenter believed that since
EPA has not demonstrated that public
involvement procedures are hindering
cleanups, there is no justification for
lesser procedures.

EPA disagrees with the commenters
that minimum comment period times or
specific procedures are necessary, and
did not establish detailed procedural
requirements for public involvement in
this final rule. However, EPA does
expect the public to be given an
opportunity to get involved early in the
process and ample time to participate in
the facility cleanup decisions. EPA took
this approach because it recognizes that
many different approaches to public
participation have proved successful,
and it did not wish to restrict existing
State or Federal programs unnecessarily.
The approach in this rule allows States
to implement their own established
procedures—as long as they provide for
public notice and comment at the key
stages in the process required by this
rule.

ii. The public involvement procedures
of the proposed rule were adequate.
Other commenters believed that the
level of public participation proposed
by the Agency was adequate, and would
provide an effective mechanism for
adequately informing the public with
regard to proposed remedies, and
allowing public comment and public
involvement in the remedy selection
process.

Other commenters who generally
agreed with the Agency’s approach,
requested some modifications in the
final rule. One such commenter
supported the requirement for public
participation during the remedy
selection process, but believed that the
rule should also include a requirement
for a brief description of the scope of the
contamination to be remediated, if any,
and a requirement for the placement of
supporting documents in a local
information repository. Another
commenter believed that the rule must
explicitly require that public access to
information submitted for alternative
mechanisms should be provided as if
the information were contained in the
Part B permit application.

EPA agrees that this type of
information should be made available to
the public, and anticipates that it will,
where appropriate. However, as

discussed above, the Agency is not
prescribing detailed procedural
requirements for public involvement in
this final rule. The Agency intends this
rule to provide meaningful public
involvement while, at the same time,
provide maximum flexibility to States to
implement their cleanup programs. The
Agency recognizes that, clearly, public
involvement cannot be meaningful if
there is not adequate access to
information and, therefore, the Agency
encourages regulators and owners or
operators to make information regarding
the site available to the public. At the
same time, the Agency does not want to
prescribe in detail in this final rule
when and how the regulatory agency
should provide information to the
public. By requiring meaningful
involvement of the public, the Agency
believes that this final rule addresses
commenter’s concerns by requiring
meaningful public involvement, which
includes adequate access to information,
and that detailed regulations prescribing
access to specific information are not
necessary.

One commenter agreed with the
provision of the proposal that would
allow EPA to waive public involvement
procedures where immediate action is
necessary to protect human health or
the environment, but believed that
public involvement should not be
waived for long-term actions. EPA
agrees with this commenter and the rule
reflects this approach. In proposing the
waiver provision of § 265.121(b), EPA
intended to allow regulatory agencies to
delay public involvement and get
cleanup underway immediately, where
necessary to protect human health and
the environment, but not to remove the
requirement for public participation. In
response to this comment, EPA has
modified the regulatory language of
§ 265.121(b) in this final rule to clarify
the Agency’s intent.

iii. The public involvement
procedures of the proposed rule were
too stringent. A third group of
commenters believed that the public
involvement requirements of the
proposal were too stringent, and did not
provide enough flexibility to the States.
For example, one commenter stated that
the proposed public participation
requirements for alternative
mechanisms were excessive,
unnecessary, and inconsistent with
existing public participation
requirements. Another stated that there
is no need for public participation for
remedial action orders and closure plan
approval to be equivalent to the
requirements of Part 124 and Part 270,
and that alternate, less stringent
procedures would suffice.
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EPA believes that public involvement
is important in all agency actions,
including enforcement orders.
Consequently, EPA is requiring public
participation at three key stages.

Some commenters believed that EPA
should defer to State programs for
public involvement as long as they
provide basic due process and
reasonable public input. These
commenters believed that States should
have reasonable flexibility to make site-
specific determinations regarding the
level of public participation that is
appropriate at a site, and to adopt public
involvement procedures that meet the
needs of their own State. They believed
that the benefits of public comment are
preserved by requiring the States to
provide public notice, and that specific
differences in process are of differences
of degree, and not substance.

EPA agrees that many States have
developed cleanup programs with
appropriate public involvement, and
has tried to balance the need to ensure
adequate public participation against
requirements that constrain States. EPA
believes the approach in the final rule
strikes an appropriate balance. EPA, for
example, allows States to decide how
much notice must be given, and how
long comment periods must last.

Some commenters believed that the
proposal would expand the current
requirements for public involvement.
According to these commenters, when
post-closure permits are modified to
incorporate a proposed remedy, the
current requirements for permit
modification require publication in a
newspaper for seven days, a public
hearing, and a 60-day public comment
period, regardless of how the action is
changed based on public comment. The
proposal would require much more at
remedy selection, thus would be more
expansive than the existing regulations.
To maintain consistency, commenters
believed the rule should mirror the
public involvement procedures of
§ 270.41.

EPA acknowledges the commenter’s
concern, and believes that it has
addressed them by leaving the details of
the notification process and the length
of the comment period to the discretion
of the overseeing agency.

Some commenters did not agree that
public involvement procedures should
apply to actions taken under section
3008(h), because public comment on an
enforcement proceeding would be
inappropriate and would unnecessarily
complicate and confuse the process,
while increasing costs and delaying the
process. One commenter pointed out
that the public currently has no
assurance it will have opportunity to

participate in the remedial action
process when remedial action is
implemented through an enforcement
order, as the Agency’s enforcement
programs have discretion to limit public
participation, yet there is no evidence
that the lack of public participation in
enforcement orders has been
detrimental to the process.

EPA disagrees with this commenter
that public involvement unnecessarily
complicates and confuses the cleanup
process—in fact, the Agency believes
that the public is an important
contributor to the cleanup process. It
helps ensure that remediation does, in
fact, protect human health and the
environment, and that remedies are
based upon reasonable assumptions,
including assumptions of future land
use. EPA is committed to public
involvement in its oversight of cleanup
decisions, and the Agency’s policy is to
provide for meaningful public notice
and comment with every section
3008(h) order. The requirements
promulgated in this final rule are
consistent with current EPA guidance
on section 3008(h) orders.

Another commenter believed that
EPA should recognize the wide array of
actions that may occur, from small to
significant, and the increasing tendency
to accomplish remedial action through a
series of interim measures, rather than
a single major action. This commenter
believed that the Agency should tailor
public participation measures to ensure
participation during significant actions
without slowing the conduct of the
program by requiring extensive
administrative procedures for each and
every small action that may be taken.
The commenter believed that the public
participation measures should be
flexible enough to ensure adequate
public involvement and avoid serving as
yet another brake on the system.

EPA believes that the approach to
public involvement in this final rule
addresses this commenter’s concern.
The rule requires public involvement
when the Agency becomes involved in
a remediation at the facility as a
regulatory or enforcement matter; on the
proposed preferred remedy and the
assumptions upon which the remedy is
based, in particular those related to land
use and site characterization; and prior
to making the final decision that
remedial action is complete at the
facility. EPA expects that these
requirements will be applied flexibly,
and it does not expect ‘‘extensive
administrative procedures for each and
every action.’’ For example, in some
cases, public comment might be
provided on a general strategy, which
included interim measures as well as

specific final cleanup standards. In
other cases, the public might prefer
monthly or quarterly updates to activity-
by-activity notice. The point is that the
public must have early involvement and
must have an opportunity to comment
before the regulatory agency commits
itself to a final remedy or decides final
remedial action is complete at the
facility. Within this framework, EPA
believes the regulatory agency has
opportunity to structure a reasonable
approach based on the needs at the site.
At the same time, the public is put on
notice early in the process that activities
are taking place.

4. Enforceable Documents Issued Prior
to the Effective Date of This Rule
(§ 265.121(b)(3))

a. Overview. It is likely that, prior to
final promulgation of this rule EPA and
authorized States will have required site
assessments or cleanup under a variety
of authorities, other than post-closure
permits, at facilities currently subject to
post-closure permit requirements. Most
of these actions, if taken after
promulgation, would have satisfied the
requirements of this rule. EPA proposed
and is taking final action to provide a
means to give credit to such prior
cleanup actions by soliciting public
comment on the activities conducted
before the effective date of the rule.

Under § 265.121(b)(3), EPA must
provide an opportunity for public
comment if the enforceable document
imposing those remedies is intended to
be used in lieu of a permit. Depending
on public comment, EPA may impose
additional requirements either by
amending the existing order, issuing a
new order, modifying the post-closure
plan, or requiring a post-closure permit.

b. Response to Comment. Several
commenters objected to this provision
of the rule.

According to one commenter, the
proposed approach, if designed to
provide finality to owners or operators,
was a good idea in that it could provide
them with early assurance that they
would not have to repeat closure, post-
closure, cleanup or investigations at a
later date. However, this commenter
strongly opposed this provision to the
extent that it contemplates any such
post hoc adequacy determinations
would be the impetus to reinvestigate
and/or require additional remedial
actions with respect to prior closure/
post-closure activities. In addition, the
commenter believed that when an
owner or operator receives an adequacy
determination under proposed
§ 265.121(c) for prior closure/post-
closure activities under an alternative
legal authority, these activities should
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be expressly recognized as adequate in
any subsequently-issued permit to
assure the finality of any prior closure/
post-closure determinations.

Another commenter opposed any
effort to retroactively apply new, more
restrictive standards (for public
involvement or selection of remedies) to
past remedial actions, and to approved
closures. According to the commenter,
actions undertaken in good faith by the
owner or operator with Agency approval
should be done with reasonable
assurance that they will be considered
completed. The commenter believed
that uncertainty would discourage
remedial actions.

Another commenter believed that this
provision is beyond EPA’s statutory
authority. This commenter believed that
EPA cannot conveniently ignore
agreements entered into by it or States
that were presumably within their
authority. This issuance of a new
regulation does not allow EPA to void
binding agreements. Owners that have
encouraged the Agency to use an order
or consent agreement to oversee
remedial action could be required to
implement different remedial actions
simply because EPA promulgates a new
regulation. The commenter believed that
this provision would impose more
onerous requirements for responsible
owners and operators of facilities that
are currently implementing remedial
action.

Another commenter suggested that
before reopening an action, EPA should
be required to demonstrate that the
cleanup was not protective of human
health and the environment. Another
commenter expressed concern that any
action undertaken in the past would be
unlikely to meet current regulatory
requirements, yet was likely taken by a
cooperative facility aggressive in
fulfilling its regulatory obligations at the
time. According to the commenter, to
reevaluate these facilities without any
indication of potential environmental
harm would create a costly
administrative burden to both the
Agency and the owner or operator,
without any benefit to human health
and the environment.

EPA agrees with the commenters that
expressed concern about any
uncertainty that might arise for owners
and operators due to this provision.
However, EPA disagrees that this is the
effect of this provision. This provision
does not impose new requirements on
owners and operators retroactively,
since owners and operators were subject
to RCRA permit requirements (including
section 3004(u)) prior to this rule.
Instead, § 265.121(e) would extend the
benefits of this rule to post-closure

activities or cleanups conducted under
enforceable documents issued before the
rule was in effect even where these
documents had not included public
involvement. (Where the public had
already had an opportunity to comment
on the mechanism, there would be no
need to invoke this provision.) EPA
does not intend this provision to result
in duplicative regulatory action, or to
allow reopening of decisions that had
already been made. Instead, it would
simply ensure the public’s opportunity
to comment on a mechanism being used
in lieu of a permit, if the public had not
had an opportunity up to that point.

EPA can understand the commenter’s
concerns about re-opening past
cleanups. EPA and authorized States
certainly do not expect to re-open
acceptable remedies where they are
already underway. EPA believes that, in
most situations, the public would have
been involved in the remedy selection.
In cases where the public was involved,
the Agency does not intend this
provision to provide an opportunity to
revisit issues that already were raised
and addressed. Rather, the provision is
designed to make this final rule
available to facilities that may have
begun cleanup prior to the effective
date, while, at the same time, assuring
that the public has had opportunity to
raise issues prior to the Agency’s final
decision that corrective action is not
needed or is no longer need at the site.
Even under the current corrective action
process, remedies undertaken before the
permit is issued are typically
incorporated into the permit through the
permit procedures. Owners and
operators of closed interim status
facilities or non-RCRA State programs
currently may conduct cleanups outside
the post-closure permit process. When
EPA or a State issues a post-closure
permit, it must determine that any prior
cleanup meets the requirements of
RCRA section 3004(u). If it does not—
that is, if the cleanup is not protective
of human health and the environment,
or there are significant areas it does not
address—EPA or the State may impose
permit requirements requiring
additional remediation work. Citizens
may also raise the same issues in
comment periods on draft post-closure
permits and in challenges to permits
that are issued. Thus, facilities face
these issues regardless of whether or not
EPA allows older cleanups to be
recognized under this new alternative to
post-closure permits.

In any case, EPA expects owners and
operators conducting cleanups without
involving EPA to involve the public at
an early stage. EPA strongly discourages
owners and operators from waiting until

the end of the process to involve the
public. If concerns are raised by the
public regarding the actions taken under
the alternative mechanism, EPA may
require additional action through an
order or permit. Therefore, EPA is
promulgating § 265.121(b)(3).

C. Remediation Requirements for Land-
Based Units With Releases to the
Environment

1. Overview
In the 1994 notice, EPA requested

comment on the possibility of allowing
the Regional Administrator to establish
groundwater monitoring, closure and
post-closure, and financial assurance
requirements on a site-specific basis at
regulated units addressed through the
corrective action process (see 59 FR
55778 at 55787–88). EPA specifically
requested comment on this prospect for
regulated units clustered with non-
regulated units, all of which were
releasing hazardous constituents to the
environment, because of the concern
that two different regulatory regimes
would apply—for example, the
regulated units could be subject to the
detailed requirements of Part 264
(which were developed as a preventive
requirement), while the non-regulated
units could be subject to the more
flexible remedial requirements for
corrective action under § 264.101 and
associated guidance.

EPA is promulgating in this notice
final rules that will provide flexibility
where a regulated unit is situated among
SWMUs (or areas of concern), a release
has occurred, and both the regulated
unit and one or more SWMUs (or areas
of concern) are suspected of
contributing to the release. The final
rule described in this section allows
EPA and the authorized States to
replace the regulatory requirements of
Subparts F, G, and H at certain regulated
units with alternative requirements
developed under a remediation
authority. This portion of the rule is
designed to eliminate some of the
problems Regions and States have
encountered where two sets of
requirements apply at a cleanup site—
requirements for closure at the regulated
unit, and corrective action requirements
at the SWMUs. It applies to both
permitted and interim status units. It
also applies to both operating and
closed facilities. Further, it can be used
at closed facilities using alternative
authorities in lieu of post-closure
permits.

The closure process in Parts 264 and
265 was promulgated in 1982, before the
Agency had much experience with
closure of RCRA units. Since that time,
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EPA has learned that, when a unit has
released hazardous waste or
constituents into surrounding soils and
groundwater, closure is not simply a
matter of capping the unit, or removing
the waste, but instead may require a
significant undertaking to clean up
contaminated soil and groundwater. The
procedures established in the closure
regulations were not designed to
address the complexity and variety of
issues involved in remediation. Most
remediation processes, on the other
hand, were designed to allow site-
specific remedy selection, because of
the complexity of and variation among
sites.

Similarly, the groundwater
monitoring requirements designed for
regulated units do not provide sufficient
flexibility for complex cleanups. The
requirement to place wells at the
downgradient edge of a regulated unit
often would not make sense if there are
SWMUs further downgradient. Also, the
Part 264 regulations contain specific
requirements for the selection of
cleanup levels for hazardous
constituents released to groundwater,
and do not provide for considerations of
technical practicability, which are
critical in a remediation context.
Corrective action and other remediation
authorities provide more flexible (yet
protective) regimes for selecting cleanup
levels.

Financial responsibility for closure or
post-closure care may also work at cross
purposes with financial responsibility
for corrective action. It makes sense to
allow a facility with funds set aside for
closure of a regulated unit to spend
those funds on a broader corrective
action, when the regulated unit is being
addressed in that corrective action.

This portion of this rule revises the
requirements of Parts 264 and 265
Subparts F, G, and H, by adding new
§§ 264.90(f), 264.110(c), 264.140(d),
265.90(f), 265.110(d), and 265.140(d).
Those provisions allow EPA to address
environmental needs at certain closing
regulated units with more flexible, but
protective, site-specific requirements
developed through a remediation
process. EPA is providing flexibility
where a Regional Administrator (or
State Director) finds that a regulated
unit is situated among SWMUs (or areas
of concern), a release has occurred, and
the regulated unit and one or more of
the SWMUs (or areas of concern) are
likely to have contributed to the release.

To provide greater flexibility for the
cleanup of regulated units in this
situation, EPA is giving the Regional
Administrator (or State Director)
discretion to replace the requirements
for closure, groundwater monitoring,

and financial responsibility set out in
Parts 264 and 265 with standards
tailored specifically for the cleanup. For
closure, the new ‘‘generalized’’ standard
is protecting human health and the
environment by meeting the closure
performance standard in either
§ 264.111(a) and (b) or § 265.111(a) and
(b). For groundwater monitoring and
financial responsibility, the new
standard is protection of human health
and the environment. The Regional
Administrator can use these new
standards to integrate the cleanup
requirements for the regulated unit into
the requirements for the SWMUs
developed under remediation
authorities. In addition, to reduce
duplicative administrative processes,
EPA is not requiring that the alternative
requirements be incorporated into the
permit, closure plan, and/or post-
closure plan in all cases. In the case of
permitted facilities, alternative
requirements for a regulated unit might
be included in the permit where related
SWMUs were being addressed under
RCRA section 3004(u), the permitting
corrective action authority. EPA,
however, wants the Regional
Administrator to be able to use other
authorities to develop the requirements
for regulated units and related SWMUs,
such as RCRA section 3008(h), CERCLA,
and approved State remediation
authorities. This rule, therefore, allows
the Regional Administrator (or an
authorized State) to determine that there
is no need to impose the unit-specific
requirements of Part 264 or Part 265
because alternative requirements
developed under an approved
remediation authority will protect
human health and the environment. The
requirements for the regulated unit and
the SWMUs developed under that
authority can be set out in the permit or
in an approved closure plan and/or
post-closure plan, or can be set out in
another enforceable document (as
defined in § 270.1(c)(7)), and referenced
in the permit or approved closure plan
and/or post-closure plan.

For permitted facilities, EPA is
modifying the requirements for content
of the closure plan and closure plan
modification by adding new
§ 264.112(b)(8) and (c)(2)(iv), and post-
closure plan content and post-closure
plan modification at § 264.118(b)(4) and
(d)(2)(iv) to require owners and
operators to incorporate the alternative
requirements into the closure plan and/
or post-closure plan, or to incorporate
into those plans a reference to the
enforceable document (or permit
section) that sets forth those
requirements. To do so, the owner or

operator would use the existing
procedures for closure plan and post-
closure plan approval and modification
in Part 264, and for permit
modifications in Part 270. EPA expects
that any such decision would be a
‘‘class 3’’ modification.

For interim status facilities, EPA is
similarly adding new §§ 265.112(b)(8)
and (c)(2)(iv) and 265.118 (c)(5) and
(d)(1)(iv)to require owners and operators
to incorporate alternative requirements
into the closure plan and/or post-
closure plan, or to incorporate into
those plans a reference to the
enforceable document that sets forth
those requirements. To do so, the owner
or operator would use the existing
procedures for closure plan and post-
closure plan approval and modification
in Part 265.

Members of the public may also
utilize current procedures to challenge
either the specifics of how EPA is
addressing a regulated unit as part of
corrective action (for example, if the
corrective action is imposed through a
RCRA permit), or the decision by EPA
or the State to address the regulated unit
under alternative requirements set out
in an enforceable document. Under
EPA’s federal rules, members of the
public may file administrative appeals
for permits; they may challenge closure
or post-closure plans in court.

The Regional Administrator (or State
Director) may use existing procedures
for modifying permits or closure plans
to revisit corrective action requirements
for regulated units set out in permits or
to revisit cleanups under alternative
enforceable documents. EPA’s rules
allow permits, closure plans, and post-
closure plans to be modified when
significant new information arises after
the issuance of the plan or permit. Some
developments during remediation may
justify use of this authority. For
example, if a non-RCRA agency in
charge of an alternate authority selected
a very different remedy which, in the
RCRA authority’s judgement, would not
adequately protect human health and
the environment, the RCRA authority
might consider this to be new
information warranting reconsideration
of the decision to defer existing RCRA
requirements for regulated units.

Because the concept of deferring
closure, groundwater monitoring, and
financial responsibility requirements is
new, EPA is limiting the range of
authorities that can be used to craft
alternate requirements. First, a Regional
Administrator (or State Director) may
defer regulated unit requirements in
favor of requirements crafted under
corrective action for permits under
RCRA section 3004(u) and corrective
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action orders for interim status facilities
under RCRA section 3008(h). The
Regional Administrator (or State
Director) may also defer to requirements
established in actions under CERCLA
section 104 and 106. EPA is familiar
with the scope of these legal authorities
and the enforcement mechanisms that
accompany them. Any Regional
Administrator (or State Director)
wishing to defer to regulated unit
requirements developed under these
authorities need only consider whether
the requirements will, in fact, protect
human health and the environment.

EPA also wants State Directors to be
able to defer to State remedial
authorities outside of RCRA. EPA,
however, is less familiar with these
authorities and their enforcement
mechanisms. EPA, therefore, is
requiring any State that wishes to use a
non-RCRA authority to craft alternative
regulatory requirements to submit that
authority to EPA for review in the State
authorization process. EPA will review
the scope of the legal authority. It will
determine for example, whether the
authority can provide for cleanup of
releases from a regulated unit to all
media, as required under §§ 264.111(b)
and 265.111(b). EPA will also review
the State’s mechanisms for enforcing the
alternative requirements. Where a State
will not be incorporating the new
regulated unit requirements directly
into a permit or closure plan enforceable
under RCRA, EPA needs to have some
assurance that it will be able to enforce
them, if necessary. EPA is, in this
notice, amending the existing
requirements for enforcement of State
programs in § 271.16 to add a new
requirement regarding the enforceability
of these new, alternative regulated unit
requirements. Recognizing that effective
enforcement mechanisms may vary
greatly from State to State, EPA is
promulgating a general standard, rather
than a list of specific enforcement
requirements.

This rule also allows the Agency to
transfer the financial assurance
requirements of Part 264 or Part 265
Subpart H to the corrective action
process, when the regulated unit is
addressed through corrective action.
This provision does not allow the
Agency to waive the requirements for
financial assurance at a regulated unit.
Owners and operators of regulated units
remain subject to the requirement to
provide financial assurance to address
cleanup at the unit—however, this rule
allows EPA or the authorized States to
develop site-specific financial assurance
requirements for corrective action at the
unit, and transfer funds set aside under
Subpart H for closure, post-closure, and

third-party liability requirements to
address corrective action. This
provision may be invoked by EPA or by
a State authorized for this rule only in
cases where the alternative cleanup
authority requires financial assurance
for the corrective action.

In addition to the financial assurance
requirements for closure and post-
closure care, Parts 264 and 265 Subpart
H require owners and operators to
provide assurances that they can pay
claims for damages to third-parties
arising from accidental occurrences at
the facility. The Agency, however,
typically has not required third-party
liability coverage as part of financial
assurance for corrective action. (The
general third-party funds required by
Parts 264 and 265 would, of course,
apply to accidents involving hazardous
waste management occurring during
corrective action.) This rule allows the
Regional Administrators and authorized
States to release funded third-party
liability assurances, or to relieve owners
and operators from the obligation to
provide third-party liability assurance,
where all regulated units at the facility
are being addressed under §§ 264.90(f),
264.110(c), 264.140(d), 265.90(f),
265.110(d) or 265.140(d). EPA expects
this action would be warranted under
limited circumstances—for example, it
might be warranted where all regulated
units at the facility are being addressed
through corrective action, and the
Regional Administrator finds that it is
necessary to use the third-party liability
funds to pay for the cleanup. It should
be noted that where a facility is subject
to third-party liability requirements
because of regulated units other than
those being addressed under
§§ 264.90(f), 264.110(c), 264.140(d),
265.90(f), 265.110(d) or 265.140(d), the
facility remains subject to the
requirement for third-party liability
coverage.

2. Response to Comment
In the preamble of the proposed rule

(see 59 FR 55778 at 55787 and 55688),
EPA requested comment on the need for
provisions allowing regulated units to
be addressed through a remediation
process. The Agency described a
situation where a collection of adjacent
SWMUs and a regulated unit are
releasing hazardous constituents to the
environment. Prior to this rule, EPA
would have been required to impose the
requirements of Part 264 or Part 265 for
financial assurance, closure, and
groundwater monitoring and
remediation of the regulated unit, and to
select remedies for the SWMUs through
the RCRA corrective action process.
This situation was inconsistent with a

major objective of EPA’s Subpart S
initiative discussed above, that is, to
create a consistent, holistic approach to
cleanup at RCRA facilities.

Many commenters supported the
approach described by EPA in the
preamble to the proposal. Commenters
on the proposed rule agreed with EPA
that regulated units and non-regulated
SWMUs are often indistinguishable in
terms of risk, and most supported
integration of the closure and corrective
action programs.

Many commenters had encountered
situations similar to those described by
the Agency, and believed that the
closure process prevented the best
remedy at those sites. Several
commenters agreed that it is often
difficult to identify the source of
contamination, particularly when many
SWMUs are located near each other.
Commenters cited situations where the
boundaries of regulated units and non-
regulated units overlap, or where
contaminant plumes have commingled
as situations where the regulatory
distinction between regulated and non-
regulated SWMUs is particularly
troublesome.

Some commenters believed that the
corrective action process, which was
specifically designed to address
remediation, rather than the closure
process, which has preventative goals,
should be used to address all units at a
facility.

EPA does not believe that the closure
process is inappropriate for all regulated
units with releases. However, it does
believe that it does not make sense to
have two separate remedial processes
working to clean up a single release, so
it is providing relief where a regulated
unit and one or more SWMUs appear to
have contributed to the same release.
EPA believes the Regional
Administrator should be able to choose,
on a case-by-case basis, whether to
apply the current Part 264 and 265
requirements to the SWMUs or the more
flexible remediation requirements to the
regulated unit. This final rule provides
the Regional Administrator with the
discretion needed to make this choice.

Several commenters mentioned that
having two regulatory programs for
RCRA units is complicated by State
authorization issues—some States are
authorized for the base RCRA program,
thus are responsible for closure, but are
not authorized for corrective action. In
these States, two agencies are
responsible for reviewing plans, and
making decisions. Another commenter’s
regulatory agency has taken the position
that any detectable levels of organics left
in soil or groundwater during closure
will require capping and post-closure
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monitoring of the unit, whereas the
corrective action program uses risk-
based cleanup standards. Thus, there is
potential for different areas of a facility
to be cleaned up to different sets of
standards, even if the areas are adjacent
to each other, and exposure patterns are
identical. Commenters believed that a
single, uniform set of cleanup standards
should be established for all units
regardless of the time the waste or
contaminant was placed in the unit, and
regardless of the regulatory program that
has jurisdiction.

EPA cannot eliminate all of the
complexities caused by the State
authorization requirements. However,
States that are authorized for the base
program will be able to request
authorization for this rule. They may
request authority to address regulated
units as part of corrective action. EPA
also notes that there is no Federal
requirement that facilities cap any
detectable levels of organics left in soil
or groundwater during closure.

Other commenters raised concerns
about EPA’s proposal that closure and
cleanup standards be integrated. Some
commenters expressed concern that the
Agency’s proposal might be an attempt
to extend the closure requirements to
non-regulated units, rather than to
address all SWMUs through the
corrective action process. Some
commenters said that they have had to
close non-regulated units as regulated
units because they could not identify
the source of contamination at a site.
These commenters believe that the
corrective action process, not closure
requirements, should be the applicable
requirements at SWMUs requiring
remediation.

The Agency agrees that regulated unit
standards were not designed for
SWMUs subject to corrective action.
The Agency intends this rule to provide
Regional Administrators and State
Directors with discretion to choose
whether to apply current Part 264 and
265 standards to regulated units closed
as part of a broader corrective action, or
to address them through cleanup
requirements. This rule is not intended
as a way to bring SWMUs under Part
264 or Part 265 unit-specific standards.

A few commenters supported
retaining the distinction between
regulated units and other SWMUs. One
commenter believed the Agency should
retain the closure process at all
regulated units because the regulatory
timeframes of that process result in a
quicker remedy selection than the open-
ended corrective action process. This
commenter feared that removing closure
requirements at regulated units would
delay cleanups. Another commenter

objected that site-specific
determinations delay any process
because they are an open door to
extended negotiations, disputes, and
litigation, and allow inconsistent
decisions. This commenter believed that
the closure regulations provide
consistent requirements.

The Agency agrees with the
commenter that the closure
requirements, including the timeframes
incorporated in the closure process, are
generally appropriate where a release
has not occurred. EPA, however, does
not agree that these procedures are well-
suited to remediation of environmental
releases. EPA believes that, where a
regulated unit is located among SWMUs
(or areas of concern), and releases have
or are likely to have occurred, applying
two sets of regulatory requirements can
slow, rather than hasten the cleanup.
Thus, in this final rule, EPA is allowing
regulators discretion to apply alternate
requirements to the closing regulated
unit developed under a remediation
authority.

Another commenter suggested
retaining the closure requirements if the
regulated unit is a landfill, because,
according to commenter, landfills
typically are large and isolated. The
commenter also suggested the closure
requirements be retained in situations
where routine monitoring is necessary,
or in situations where waste in the
regulated unit is very hazardous. This
commenter suggested that the closure
standards be retained where the units
contain similar wastes, but were used at
different times, and where there are
multiple adjacent sources of
contamination with overlapping
parameters of concern.

This rule retains the closure
requirements for isolated units. This
final rule allows the Regional
Administrator to replace the
requirements of Subparts F, G, and H
with alternative requirements developed
for corrective action only where a
regulated unit is situated among
SWMUs (or areas of concern), a release
has occurred, and both the regulated
unit and one or more SWMUs (or areas
of concern) are likely to have
contributed to the release.

EPA disagrees that the type of waste
involved or the need for monitoring
should determine which set of
regulatory requirements must be used to
address the unit, or that routine
monitoring can be imposed only
through the closure process. EPA
believes that remediation processes can
be used to provide protective cleanups
for all types of wastes, and can be used
to impose sufficient groundwater
monitoring requirements.

Another commenter suggested that
the timeframes for initiating corrective
action (§ 264.99(h)(2)) and other
administrative and reporting
requirements of Part 264 Subpart F be
retained in all cases. However, EPA
disagrees with this commenter and has
chosen to allow greater flexibility
provided by alternate remedial
authorities for regulated units
surrounded by SWMUs that are both
suspected to have released to the
environment.

One commenter conditioned its
approval of this change on due process
rights of owner or operator being
maintained. EPA believes the existing
rights available to an owner or operator
in federal enforcement actions
appropriately address due process rights
and this rule does not modify these
rights.

Some commenters asked for
clarification of how integration of
closure and corrective action would
work administratively. EPA has
provided this information in the
preamble discussion above.

Another commenter stated that the
proposal contradicted itself by first
claiming that protections imposed
through alternative mechanisms would
be equivalent to those of a post-closure
permit, and then proposing that closure
standards be developed on a site-
specific basis under the corrective
action process. The commenter
requested EPA to clarify its intention in
this regard, and to ensure that the
regulatory requirements were truly the
same for closure and post-closure
activities conducted with or without a
permit.

In response to this comment, EPA
clarifies that it intends for the closure of
regulated units to be subject to
consistent substantive standards,
regardless of whether that closure is
addressed under a permit or under an
alternate authority. EPA believes the
requirements of § 265.121 make this
point clearly. The commenter’s concern
derives from EPA’s proposal (and
decision in this final rule) to amend the
closure standards to allow the
integration of closure and corrective
action at certain specified closed or
closing units. These new standards
apply equally to all eligible regulated
units, regardless of whether they are
subject to permits or interim status.
Thus, while EPA has amended the
closure standards as they apply to
certain regulated units, it has retained a
consistent approach to closure under
the permit process and under alternate
authorities. To the extent that the
commenter is objecting to EPA’s
decision to allow use of alternative, site-
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specific requirements in lieu of the
generic requirements of Subparts F, G,
and H, EPA, as explained above,
believes that the need to coordinate the
cleanup of ‘‘mingled’’ releases
outweighs any perceived benefits of the
more specific requirements for regulated
units.

In the preamble of the proposed rule,
the Agency described a second remedial
situation where the closure standards
might not be appropriate—where waste
has been removed from a unit but
contaminated soils remain, and the
remedy that might best prevent future
releases from the unit would be
precluded by the requirement for a
RCRA cap.

Many commenters agreed with the
Agency that the requirement for a RCRA
cap may impede remedies. Several
commenters agreed that the closure
regulations do not consider remediation
as an alternative to capping the unit, yet
many currently available remedial
technologies are more protective to
human health and the environment in
the long term than is capping, and that
the Agency should provide flexibility to
pursue such options in the closure of
regulated units. Many commenters also
agreed that required RCRA caps are very
expensive and often provide little
additional environmental protection
where most waste has been removed
from the unit.

However, the Agency is not
proceeding with revisions to the closure
requirements that would modify the
requirement for a RCRA cap (or other
closure, groundwater, or financial
assurance requirements) beyond the
situations outlined in §§ 264.90(f),
264.110(c), 264.140(d), 265.90(f),
265.110(d), and 265.140(d). Thus, the
unit described by commenters could be
addressed under corrective action
procedures only if it was situated among
SWMUs or areas of concern, and was
part of a broader corrective action. EPA
was not prepared, at the time this rule
was made final, to make a final decision
on this issue. EPA will consider
additional action in this area if, in
implementing this final rule, the Agency
identifies further opportunities for
integrating closure and corrective
action.

D. Post-Closure Permit Part B
Information Submission Requirements
(§ 270.28)

1. Overview
EPA is promulgating § 270.28, which

establishes information submission
requirements for post-closure permits.
Prior to this rule, the information
submission requirements of Part 270 did

not distinguish between operating
permits and post-closure permits, and
facilities seeking post-closure permits
were generally expected to provide EPA,
as part of their Part B permit
applications, the facility-level
information specified in § 270.14 as well
as relevant unit-specific information
required in §§ 270.16, 270.17, 270.18,
270.20, and 270.21.

However, EPA recognized that certain
of the Part 270 information
requirements are important to ensuring
proper post-closure care, while others
are generally less relevant to post-
closure. The Agency believes the most
important information for setting long-
term post-closure conditions are
groundwater characterization and
monitoring data, long-term care of the
regulated unit and monitoring systems
(e.g., inspections and systems
maintenance), and information on
SWMUs and possible releases.
Therefore, EPA is adding a new § 270.28
to identify that subset of the Part B
application information that must be
submitted for post-closure permits.

As a result of this provision, an owner
or operator seeking a post-closure
permit must submit only that
information specifically required for
such permits under newly added
§ 270.28, unless otherwise specified by
the Regional Administrator. The specific
items required in post-closure permit
applications are:
—A general description of the facility;
—A description of security procedures

and equipment;
—A copy of the general inspection

schedule;
—Justification for any request for waiver

of preparedness and prevention
requirements;

—Facility location information;
—A copy of the post-closure plan;
—Documentation that required post-

closure notices have been filed;
—The post-closure cost estimate for the

facility;
—Proof of financial assurance;
—A topographic map; and
—Information regarding protection of

groundwater (e.g., monitoring data,
groundwater monitoring system
design, site characterization
information)

—Information regarding SWMUs at the
facility.
In many cases, this information will

be sufficient for the permitting agency to
develop a draft permit. However, since
RCRA permits are site-specific, EPA
believes it is important that the Regional
Administrator have the ability to specify
additional information needs on a case-
by-case basis. Accordingly, to ensure

availability of any information needed
to address post-closure care at surface
impoundments (§ 270.17), waste piles
(§ 270.18), land treatment facilities
(§ 270.20) and landfills (§ 270.21),
§ 270.28 of this rule authorizes the
Regional Administrator to require any of
the Part B information specified in these
sections in addition to that already
required for post-closure permits at
these types of units. This approach
enables the Regional Administrator to
require additional information as
needed, but does not otherwise compel
the owner or operator to submit
information that is irrelevant to post-
closure care determinations.

2. Response to Comment
Commenters generally supported the

provisions of the proposed rule related
to information submission
requirements, and EPA is promulgating
the provisions as proposed. Some
commenters suggested that additional
information be required by § 270.28
(e.g., one commenter suggested the
Agency require the chemical and
physical analysis of § 270.14(b)(2), and
the training plan information required
by § 270.14(b)(12)). However, after
considering these comments, EPA is
promulgating the proposed
requirements because the Agency
believes they will provide the Agency
with the information it needs to address
post-closure care in most instances. The
information suggested by commenter is
not, in the Agency’s experience,
routinely needed for post-closure
permits. For example, § 270.14(b)(2),
suggested by commenter, requires a
chemical and physical analysis of waste
to be handled at the facility—but, in the
case of post-closure permits, the
regulated unit is closed, and will not be
handling wastes. Similarly,
§ 270.14(b)(12) requires the owner or
operator to train persons who will be
operating the facility—but, in the case of
a post-closure permit, the facility will
not be operating.

If for some reason this information is
needed by the Agency, this rule does
not preclude the Agency from requiring
it. As was discussed above, this rule
provides the Agency authority to obtain
additional information on a case-by-case
basis, as needed, but, for most
situations, requires only the minimum
information necessary for all post-
closure situations. This approach, the
Agency believes, provides sufficient
information to the overseeing agency to
ensure adequate post-closure care, while
minimizing the information submission
requirements for all owners and
operators. However, as a result of this
final rule, EPA will request information
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for post-closure permit applications
beyond the information specified in
§ 270.28 only when necessary on a case-
by-case basis.

IV. State Authorization

A. Authorization of State Programs

Under section 3006 of RCRA, EPA
may authorize qualified States to
administer and enforce the RCRA
program within the State (See 40 CFR
Part 271 for the standards and
requirements for state authorization).

Prior to the Hazardous and Solid
Waste Amendments of 1984 (HSWA), a
State with final authorization
administered its hazardous waste
program entirely in lieu of the Federal
program. The Federal requirements no
longer applied in the authorized State,
and EPA could not issue permits for any
facilities in a State where the State was
authorized to permit. When new, more
stringent Federal requirements were
promulgated or enacted, the State was
obligated to enact equivalent authority
within specified timeframes. New
Federal requirements did not take effect
in an authorized State until the State
adopted the requirements as State law.

In contrast, under section 3006(g) of
RCRA, the new requirements and
prohibitions of HSWA take effect in
authorized States at the same time they
take effect in unauthorized States. EPA
is directed to carry out those
requirements and prohibitions in
authorized States, including issuance of
permits, until the State is granted
authorization to do so. While States
must still adopt more stringent HSWA-
related provisions as State law to retain
final authorization, the HSWA
requirements apply in authorized States
in the interim. In general, § 271.21(e)(2)
requires States that have final
authorization to modify their programs
to reflect Federal program changes and
to subsequently submit the
modifications to EPA for approval. It
should be noted, however, that
authorized States are only required to
modify their programs when EPA
promulgates Federal standards that are
more stringent or broader in scope than
the existing Federal standards. For those
Federal program changes that are not
more stringent or reduce the scope of
the Federal program, States are not
required to modify their programs (see
§ 271.1(i)). Section 3009 of RCRA allows
States to impose standards more
stringent than those in the Federal
program.

B. Enforcement Authorities

Since 1980, certification of adequate
enforcement authority has been a

condition of State authorization. EPA’s
authority to use its own enforcement
authorities, however, does not terminate
when it authorizes a State’s enforcement
program. Following authorization, EPA
retains the enforcement authorities of
sections 3008, 7003, and 3013 of RCRA,
although authorized States have primary
enforcement responsibility.

C. Effect of this Rule on State
Authorizations

This rule promulgates revisions to the
post-closure requirements under HSWA
and non-HSWA authorities. The
requirements in §§ 264.90(e), 265.110(c),
265.118(c)(4), 265.121 (except for
paragraph 265.121(a)(2)), 270.1,
270.14(a), and 270.28, which remove the
post-closure permit requirement and
allow the use of alternate mechanisms,
are promulgated under non-HSWA
authority. Thus, those requirements are
immediately effective only in States that
do not have final authorization for the
base RCRA program, and are not
applicable in authorized States unless
and until the State revises its program
to adopt equivalent requirements. These
new standards are not more stringent
than current requirements and,
therefore, States are not required to
adopt them.

Sections 264.90(f), 264.110(c),
264.140(d), 265.90(f), 265.110(d),
265.140(d), and 271.16(e), which allow
the Agency to address closing regulated
units through the corrective action
program, are promulgated under HSWA
authority. Except for § 271.16(e) these
provisions provide additional options to
regulators, and, therefore, are not more
stringent than the current base RCRA
program requiring closure of all
regulated units. Authorized States are
required to modify their programs only
if the new Federal provisions are more
stringent.

Further, because these HSWA
provisions in this rule are not more
stringent, they are immediately effective
only in those States not authorized for
the base RCRA program. In States
authorized for the RCRA base program,
these HSWA provisions cannot be
enforced until and unless the State
adopts them. Once a State adopts these
provisions, they can be implemented by
EPA before the State is authorized for
the regulation change because they are
promulgated pursuant to HSWA
authority, and are thus immediately
effective in the State.

D. Review of State Program Applications

1. Post-Closure Care Under Alternatives
to Permits

Sections 264.90(e), 265.110(c),
265.118(c)(4), 265.121, and 270.1 of this
final rule remove the requirement for
post-closure permits, and allow EPA
and the authorized States to address
facilities needing post-closure care
using alternate authorities. All States
seeking authorization for the above
provisions of this rule must submit an
application that includes regulations at
least as stringent as these provisions, as
well as the information required under
§ 271.21. In all States, this information
will include copies of State statutes and
regulations demonstrating that the State
program includes the provisions
promulgated in this rule in the sections
listed above. EPA will review this
information to determine that the State
has adopted provisions to assure that
authorities used in lieu of post-closure
permits are as stringent as the Federal
program.

In addition, States must submit an
application that includes copies of the
statutes and regulations the State plans
to use in lieu of the section 3004(u)
provisions of a post-closure permit to
address corrective action at interim
status facilities. For example, many
States authorized for corrective action
have cleanup authorities, which they
apply at interim status facilities. EPA
will review those statutes and
regulations to determine whether the
alternate authority is sufficient to
impose requirements consistent with
§ 264.101. At a minimum, that authority
must be sufficiently broad to allow the
authorized authority to: (1) require
facility-wide assessments; (2) address all
releases of hazardous wastes or
constituents to all media from all
SWMUs within the facility boundary as
well as off-site releases to the extent
required under section 3004(v) (to the
extent that releases pose a threat to
human health and the environment);
and (3) impose remedies that are
protective of human health and the
environment. This review by EPA will
assure that actions taken at closed
facilities under an alternate authority
are as protective as those that would be
taken under a post-closure permit. In
addition, EPA is promulgating in this
final rule a revision to § 271.16 to
ensure that these alternate authorities
are adequately enforceable. EPA will
review the State’s authority to
determine whether it includes the
authority to sue in court, and to assess
penalties.
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2. Remediation Requirements for Land-
Based Units With Releases to the
Environment

Sections 264.90(f), 264.110(c),
264.140(d), 265.90(f), 265.110(d), and
265.140(d) of this rule allow EPA or the
authorized State to replace requirements
of Part 264 or 265 Subpart F and G with
analogous requirements developed
through the corrective action process.
When regulated units are addressed
through the corrective action process,
these provisions allow the Agency to
transfer financial assurance
requirements to corrective action as
well. Sections 264.112(b) and (c),
264.118(b) and (d), 265.112(b) and (c),
and 265.118(c) and (d) contain
procedures for owners and operators to
implement this flexibility.

To obtain authorization for
§§ 264.90(f), 264.110(c), and 264.140(d),
which apply at permitted facilities,
States must be authorized for section
3004(u) or submit an application that
includes copies of the statutes and
regulations the State plans to use to
develop a remedy at regulated units. To
obtain authorization for §§ 265.90(f),
265.110(d), and 265.140(d), which apply
at interim status facilities, States must
submit an application that includes
copies of the statutes and regulations
the State plans to use to develop a
remedy at regulated units. As in the case
of alternate authorities submitted for
approval to be used in lieu of post-
closure permits, authorities to be used
to implement §§ 265.90(f), 265.110(d),
and 265.140(d) must impose corrective
action consistent with § 264.101, and
must be sufficiently broad to impose
minimum requirements. They must
allow the regulatory authority to: (1)
include facility-wide assessments; (2)
address all releases of hazardous wastes
or constituents to all media from all
SWMUs within the facility boundary as
well as off-site releases to the extent
required under section 3004(v) (to the
extent necessary to protect human
health and the environment); and (3) be
protective of human health and the
environment. Further, they must
include authority to sue in court, and to
assess penalties, consistent with
§ 271.16. For § 265.90(f), the authority
must allow the State to require financial
assurance.

3. Post-Closure Permit Part B
Information Submission Requirements

Section 270.28, which specifies
information that must be submitted for
post-closure permits, is promulgated
under non-HSWA authority and is not
more stringent than the current RCRA
program. Therefore, § 270.28 does not

become effective in an authorized State
until and unless the State obtains
authorization for that provision.
Further, authorized States are not
required to modify their programs to
adopt § 270.28.

V. Effective Date

This final rule is effective
immediately. Section 3010(b)(1) of
RCRA allows EPA to promulgate an
immediately effective rule where the
Administrator finds that the regulated
community does not need additional
time to come into compliance with the
rule. Similarly, the Administrative
Procedures Act (APA) provides for an
immediate effective date for rules that
relieve a restriction (see 5 U.S.C.
553(d)(1)).

This rule does not impose any
requirements on the regulated
community; rather, the rule provides
flexibility in the regulations with which
the regulated community is required to
comply. The Agency finds that the
regulated community does not need six
months to come into compliance.

VI. Regulatory Assessments

A. Executive Order 12866

Under Executive Order 12866, which
was published in the Federal Register
on October 4, 1993 (see 58 FR 51735),
the Agency must determine whether a
regulatory action is ‘‘significant’’ and,
therefore, subject to OMB review and
the requirements of the Executive Order.
The Order defines ‘‘significant
regulatory action’’ as one that is likely
to result in a rule that may:

(1) have an annual effect on the
economy of $100 million or more, or
adversely affect in a material way the
economy, a sector of the economy,
productivity, competition, jobs, the
environment, public health or safety, or
State, local, or tribal governments or
communities;

(2) create a serious inconsistency or
otherwise interfere with an action taken
or planned by another agency;

(3) materially alter the budgetary
impact of entitlement, grants, user fees,
or loan programs or the rights and
obligations of recipients thereof; or

(4) raise novel legal or policy issues
arising out of legal mandates, the
President’s priorities, or the principles
set forth in the Executive Order.

Under the terms of Executive Order
12866, OMB has notified EPA that it
considers this a ‘‘significant regulatory
action’’ on the basis of (4) within the
meaning of the Executive Order. EPA
has submitted this action to OMB for
review. Changes made in response to
OMB suggestions or recommendations

are documented in the public record for
this rulemaking (see Docket # F–94–
PCPP–FFFFF).

This final rule establishes two main
changes to the procedures required for
closure and post-closure care. First, it
allows EPA and the authorized States
the option of either issuing post-closure
permits or using alternative mechanisms
for ensuring the proper management
and care of facilities after their closure.
Second, it amends the regulations
governing closure of regulated units to
allow, under certain circumstances, the
regulatory agency to address regulated
units through Federal or State cleanup
programs, instead of applying Part 264
and 265 standards for closure.

The first provision benefits the
regulated community by providing a
potential avoidance of the permit
process for post-closure, as well as
eliminating duplication of effort in
cases, where EPA and the States have
already issued enforcement orders to
ensure expeditious action by facility
operators. The cost savings for this
change are estimated to be a total of
$507,000, and are discussed in further
detail in the Economic Impact Analysis
background document, which has been
placed in the docket. The second gives
EPA and States discretion to replace
regulatory requirements applying to
closed regulated units with site-specific
requirements developed through
cleanup authorities. It does not affect
any authority EPA and authorized States
have to impose the closure
requirements. Further, the requirements
for corrective action are not more
stringent than those required for closure
under Parts 264 and 265. Consequently,
no cost assessment was prepared for the
second main provision of the rule.

B. Regulatory Flexibility Act
Under the Regulatory Flexibility Act

(5 U.S.C. 601 et seq., as amended by the
Small Business Regulatory Enforcement
Fairness Act (SBREFA) of 1996), at the
time the Agency publishes a proposed
or final rule, it must prepare and make
available for public comment a
Regulatory Flexibility Analysis that
describes the effect of the rule on small
entities. However, no regulatory
flexibility analysis is required if the
Administrator certifies that the rule will
not have significant adverse impact on
a substantial number of small entities.

SBREFA amended the Regulatory
Flexibility Act to require Federal
agencies to provide a statement of the
factual basis for certifying that a rule
will not have a significant economic
impact on a substantial number of small
entities. The following discussion
explains EPA’s determination.
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The first portion of this final rule
would provide regulatory relief by
expanding the options available to
address post-closure care so that a
permit would not be required in every
case. No new requirements would be
imposed on owners and operators in
addition to those already in effect. The
Agency estimates a cost savings of
$500,000 as a result of this portion of
the rule. Additional details related to
this cost savings are included in the
Economic Impact Analysis, which can
be found in the docket. The second part
of the final rule makes available more
flexible standards regarding closure,
groundwater monitoring, and financial
assurance for some facilities. It also
imposes no new requirements.
Therefore, pursuant to 5 U.S.C. 601b, I
certify that this regulation will not have
significant economic impact on a
substantial number of small entities.

C. Unfunded Mandates Reform Act
Title II of the Unfunded Mandates

Reform Act of 1995 (UMRA), P.L. 104–
4, establishes requirements for Federal
Agencies to assess the effects of their
regulatory actions on State, local, and
tribal governments, and on the private
sector. Under section 202 of the UMRA,
EPA generally must prepare a written
statement, including a cost-benefit
analysis, for proposed and final rules
with ‘‘Federal mandates’’ that may
result in expenditures by local, and
tribal governments, in the aggregate, or
by private sector, of $100 million or
more in any one year. Before
promulgating an EPA rule for which a
written statement is needed, section 205
of the UMRA generally requires EPA to
identify and consider a reasonable
number of regulatory alternatives and
adopt the least costly, most cost-
effective, or least burdensome
alternative that achieves the objectives
of the rule. The provisions of section
205 do not apply when they are
inconsistent with applicable law.
Moreover, section 205 allows EPA to
adopt an alternative other than the least
costly, most cost-effective, or least
burdensome alternative if the
Administrator publishes with the final
rule an explanation why that alternative
was not adopted. Before EPA establishes
any regulatory requirements that may
significantly or uniquely affect small
governments, including tribal
governments, it must have developed
under section 203 of the UMRA a small
government agency plan. The plan must
provide for notifying potentially
affected small governments, enabling
officials of affected small governments
to have meaningful and timely input in
the development of EPA regulatory

proposals with significant Federal
intergovernmental mandates, and
informing, educating, and advising
small governments on compliance with
the regulatory requirements.

EPA has determined that this rule
does not include a Federal mandate that
may result in estimated costs of $100
million or more to either State, local, or
tribal governments in the aggregate, or
the private sector in any one year.
Neither portion of this rule is more
stringent than the current Federal
program, therefore, States are not
required to adopt them (see section V of
this preamble). In addition, this rule
imposes no new requirements on
owners and operators, but, rather,
allows flexibility to regulators to
implement requirements already in
place. As stated above, EPA estimates a
cost savings of $500,000 for the
provisions of the final rule. EPA also
has concluded that this rule will not
significantly or uniquely affect small
governments. Small governments will
not be responsible for implementing the
rule. Although they may be owners or
operators of facilities regulated by the
rule, the rule does not impose any new
requirements.

D. Paperwork Reduction Act
The Office of Management and Budget

(OMB) has approved the information
collection requirements contained in
this rule under the provisions of the
Paperwork Reduction Act, 44 U.S.C.
3501 et seq. and has assigned OMB
control number 2050–0009 (EPA ICR
Number 1573.05).

EPA believes the changes to the
information collection do not constitute
a substantive or material modification.
The recordkeeping and reporting
requirements of this rule would replace
or reduce similar requirements already
promulgated and covered under the
existing Information Collection Request
(ICR). There is no net increase in
recordkeeping and reporting
requirements. As a result, the reporting,
notification, or recordkeeping
(information) provisions of this rule will
not need to be submitted for approval to
the Office of Management and Budget
(OMB) under section 3504(b) of the
Paperwork Reduction Act, 44 U.S.C.
3501 et. seq..

The current ICR expires on December
31, 1999. During the ICR renewal
process, EPA will prepare an ICR
document with an estimate of the
burden reduction resulting from the
decreased reporting provisions of this
rule, and will publish in the Federal
Register a Notice announcing the
availability of that ICR and soliciting
public comments.

Burden means the total time, effort, or
financial resources expended by persons
to generate, maintain, retain, or disclose
or provide information to or for a
Federal agency. This includes the time
needed to review instructions; develop,
acquire, install, and utilize technology
and systems for the purposes of
collecting, validating, and verifying
information, processing and
maintaining information, and disclosing
and providing information; adjust the
existing ways to comply with any
previously applicable instructions and
requirements; train personnel to be able
to respond to a collection of
information; search data sources;
complete and review the collection of
information; and transmit or otherwise
disclose the information.

An agency may not conduct or
sponsor, and a person is not required to
respond to, a collection of information
unless it displays a currently valid OMB
control number. The OMB control
numbers for EPA’s regulations are listed
in 40 CFR Part 9 and 48 CFR Chapter
15.

E. Executive Order 13045: Protection of
Children From Environmental Health
Risks and Safety Risks

Executive Order 13045, entitled
‘‘Protection of Children from
Environmental Health Risks and Safety
Risks’’ (see 62 FR 19885, April 23, 1997)
applies to any rule that EPA determines:
(1) is ‘‘economically significant’’ as
defined under Executive Order 12866,
and (2) the environmental health or
safety risk addressed by the rule has a
disproportionate effect on children. If
the regulatory action meets both criteria,
the Agency must evaluate the
environmental health or safety effects of
the planned rule on children, and
explain why the planned regulation is
preferable to other potentially effective
and reasonably feasible alternatives
considered by the Agency.

This final rule is not subject to E.O.
13045 because this is not an
‘‘economically significant’’ regulatory
action as defined by E.O. 12866. In
addition, the rule does not involve
decisions based on environmental
health or safety risks.

F. National Technology Transfer and
Advancement Act

Under section 12(d) of the National
Technology Transfer and Advancement
Act, the Agency is directed to use
voluntary consensus standards in its
regulatory activities unless to do so
would be inconsistent with applicable
law or otherwise impractical. Voluntary
consensus standards are technical
standards (e.g., materials specifications,
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test methods, sampling procedures,
business practices, etc.) that are
developed or adopted by voluntary
consensus standard bodies. Where
available and potentially applicable
voluntary consensus standards are not
used by EPA, the Act requires the
Agency to provide Congress, through
the Office of Management and Budget,
an explanation of the reasons for not
using such standards.

EPA is not promulgating technical
standards as part of today’s final rule.
Thus, the Agency has not considered
the use of voluntary consensus
standards in developing this rule.

G. Executive Order 12898:
Environmental Justice

Under Executive Order 12898,
‘‘Federal Actions to Address
Environmental Justice in Minority
Populations and Low-Income
Populations,’’ as well as through EPA’s
April 1995, ‘‘Environmental Justice
Strategy, OSWER Environmental Justice
Task Force Action Agenda Report,’’ and
National Environmental Justice
Advisory Council, EPA has undertaken
to incorporate environmental justice
into its policies and programs. EPA is
committed to addressing environmental
justice concerns, and is assuming a
leadership role in environmental justice
initiatives to enhance environmental
quality for all residents of the United
States. The Agency’s goals are to ensure
that no segment of the population,
regardless of race, color, national origin,
or income, bears disproportionately
high and adverse human health and
environmental effects as a result of
EPA’s policies, programs, and activities,
and all people live in clean and
sustainable communities. To address
this goal, EPA considered the impacts of
this final rule on low-income
populations and minority populations
and concluded that this final rule will
potentially advance environmental
justice causes. The process for public
involvement set forth in this final rule
encourages all potentially affected
segments of the population to
participate in public hearings and/or to
provide comment on health and
environmental concerns that may arise
pursuant to a proposed Agency action
under the rule. EPA believes that public
involvement should include regular
updating of the community on the
progress made cleaning up the facility.
Public participation should provide all
impacted and affected parties ample
time to participate in the facility
cleanup decisions. In many cases,
public involvement should include
bilingual notifications or publication of
legal notices in community newspapers.

H. Executive Order 12875: Enhancing
Intergovernmental Partnerships

Under Executive Order 12875, EPA
may not issue a regulation that is not
required by statute and that creates a
mandate upon a State, local or tribal
government, unless the Federal
government provides the funds
necessary to pay the direct compliance
costs incurred by those governments. If
EPA complies by consulting, Executive
Order 12875 requires EPA to provide to
the Office of Management and Budget a
description of the extent of EPA’s prior
consultation with representatives of
affected State, local and tribal
governments, the nature of their
concerns, copies of any written
communications from the governments,
and a statement supporting the need to
issue the regulation. In addition,
Executive Order 12875 requires EPA to
develop an effective process permitting
elected officials and other
representatives of State, local and tribal
governments ‘‘to provide meaningful
and timely input in the development of
regulatory proposals containing
significant unfunded mandates.’’

This rule does not create a mandate
on State, local or tribal governments.
The rule does not impose any
enforceable duties on these entities. It
provides more flexibility for States and
tribes to implement already-existing
requirements. Accordingly, the
requirements of section 1(a) of
Executive Order 12875 do not apply to
this rule.

I. Executive Order 13084: Consultation
and Coordination With Indian Tribal
Governments

Under Executive Order 13084, EPA
may not issue a regulation that is not
required by statute, that significantly or
uniquely affects the communities of
Indian tribal governments, and that
imposes substantial direct compliance
costs on those communities, unless the
Federal government provides the funds
necessary to pay the direct compliance
costs incurred by the tribal
governments. If EPA complies by
consulting, Executive Order 13084
requires EPA to provide to the Office of
Management and Budget, in a separately
identified section of the preamble to the
rule, a description of the extent of EPA’s
prior consultation with representatives
of affected tribal governments, a
summary of the nature of their concerns,
and a statement supporting the need to
issue the regulation. In addition,
Executive Order 13084 requires EPA to
develop an effective process permitting
elected and other representatives of
Indian tribal governments ‘‘to provide

meaningful and timely input in the
development of regulatory policies on
matters that significantly or uniquely
affect their communities.’’

This rule does not significantly or
uniquely affect the communities of
Indian tribal governments. In addition,
this rule imposes no new requirements
on owners and operators, but, rather,
allows flexibility to regulators to
implement requirements already in
place. Accordingly, the requirements of
section 3(b) of Executive Order 13084
do not apply to this rule.

J. Submission to Congress and the
General Accounting Office

The Congressional Review Act, 5
U.S.C. 801(a)(1)(A), as added by the
Small Business Regulatory Enforcement
Fairness Act of 1996, generally provides
that before a rule may take effect, the
agency promulgating the rule must
submit a rule report, which includes a
copy of the rule, to each House of the
Congress and to the Comptroller General
of the United States. EPA will submit a
report containing this rule and other
required information to the U.S. Senate,
the U.S. House of Representatives, and
the Comptroller General of the General
Accounting Office prior to publication
of the rule in this Federal Register. A
major rule cannot take effect until 60
days after it is published in the Federal
Register. This rule is not a ‘‘major rule’’
as defined by 5 U.S.C 804(2).

VII. Brownfields
In February 1995, EPA announced its

Brownfields Action Agenda, launching
the first Federal effort of its kind
designed to empower States, Tribes,
communities, and other parties to safely
cleanup, reuse, and return brownfields
to productive use. To broaden the
mandate of the original agenda, in 1997
EPA initiated the Brownfields National
Partnership Agenda, involving nearly
twenty other Federal agencies in
brownfields cleanup and reuse. Since
the 1995 announcement, EPA has
funded brownfields pilots, reduced
barriers to cleanup and redevelopment
by clarifying environmental liability
issues, developed partnerships with
interested stakeholders, and stressed the
importance of environmental workforce
training. In implementing the Agenda,
EPA, to date, has focused primarily on
issues associated with CERCLA.
Representatives from cities, industries,
and other stakeholders, however, have
recently begun emphasizing the
importance of looking beyond CERCLA
and addressing issues at brownfield
sites in a more comprehensive manner.

This final rule furthers the
Administration’s brownfields work by



56733Federal Register / Vol. 63, No. 204 / Thursday, October 22, 1998 / Rules and Regulations

removing barriers posed by RCRA
regulations. Modifying the post-closure
permit requirement and allowing the
use of an alternative authority to clean
up regulated and solid waste
management units, expedites the clean
up of RCRA facilities and makes such
property available for reuse.

List of Subjects

40 CFR Part 264
Environmental protection, Hazardous

waste, Closure, Corrective action, Post-
closure, Permitting.

40 CFR Part 265
Hazardous waste, Closure, Corrective

action, Post-closure, Permitting.

40 CFR Part 270
Hazardous waste, Post-closure,

Permitting.

40 CFR Part 271
State authorization, Enforcement

authority.
Dated: October 15, 1998.

Carol M. Browner,
Administrator.

For the reasons set out in the
preamble, Chapter 1 Title 40 of the Code
of Federal Regulations is amended as
follows:

PART 264—STANDARDS FOR
OWNERS AND OPERATORS OF
HAZARDOUS WASTE TREATMENT,
STORAGE, AND DISPOSAL
FACILITIES

1. The authority citation for part 264
continues to read as follows:

Authority: 42 U.S.C. 6905, 6912(a), 6924,
and 6925.

2. Section 264.90 is amended by
adding new paragraphs (e) and (f) to
read as follows:

§ 264.90 Applicability.

* * * * *
(e) The regulations of this subpart

apply to all owners and operators
subject to the requirements of 40 CFR
270.1(c)(7), when the Agency issues
either a post-closure permit or an
enforceable document (as defined in 40
CFR 270.1(c)(7)) at the facility. When
the Agency issues an enforceable
document, references in this subpart to
‘‘in the permit’’ mean ‘‘in the
enforceable document.’’

(f) The Regional Administrator may
replace all or part of the requirements of
§§ 264.91 through 264.100 applying to a
regulated unit with alternative
requirements for groundwater
monitoring and corrective action for
releases to groundwater set out in the

permit (or in an enforceable document)
(as defined in 40 CFR 270.1(c)(7)) where
the Regional Administrator determines
that:

(1) The regulated unit is situated
among solid waste management units
(or areas of concern), a release has
occurred, and both the regulated unit
and one or more solid waste
management unit(s) (or areas of
concern) are likely to have contributed
to the release; and

(2) It is not necessary to apply the
groundwater monitoring and corrective
action requirements of §§ 264.91
through 264.100 because alternative
requirements will protect human health
and the environment.

3. Section 264.110 is amended by
adding a new paragraph (c) to read as
follows:

§ 264.110 Applicability.
* * * * *

(c) The Regional Administrator may
replace all or part of the requirements of
this subpart (and the unit-specific
standards referenced in § 264.111(c)
applying to a regulated unit), with
alternative requirements set out in a
permit or in an enforceable document
(as defined in 40 CFR 270.1(c)(7)),
where the Regional Administrator
determines that:

(1) The regulated unit is situated
among solid waste management units
(or areas of concern), a release has
occurred, and both the regulated unit
and one or more solid waste
management unit(s) (or areas of
concern) are likely to have contributed
to the release; and

(2) It is not necessary to apply the
closure requirements of this subpart
(and those referenced herein) because
the alternative requirements will protect
human health and the environment and
will satisfy the closure performance
standard of § 264.111 (a) and (b).

4. Section 264.112 is amended by
adding new paragraphs (b)(8) and
(c)(2)(iv) to read as follows:

§ 264.112 Closure plan; amendment of
plan.
* * * * *

(b) * * *
(8) For facilities where the Regional

Administrator has applied alternative
requirements at a regulated unit under
§§ 264.90(f), 264.110(d), and/or
§ 264.140(d), either the alternative
requirements applying to the regulated
unit, or a reference to the enforceable
document containing those alternative
requirements.

(c) * * *
(2) * * *
(iv) the owner or operator requests the

Regional Administrator to apply

alternative requirements to a regulated
unit under §§ 264.90(f), 264.110(c), and/
or § 264.140(d).
* * * * *

5. Section 264.118 is amended by
adding new paragraphs (b)(4) and
(d)(2)(iv) to read as follows:
* * * * *

§ 264.118 Post-closure plan; amendment
of plan.

(b) * * *
(4) For facilities where the Regional

Administrator has applied alternative
requirements at a regulated unit under
§§ 264.90(f), 264.110(c), and/or
§§ 264.140(d), either the alternative
requirements that apply to the regulated
unit, or a reference to the enforceable
document containing those
requirements.
* * * * *

(d) * * *
(2) * * *
(iv) The owner or operator requests

the Regional Administrator to apply
alternative requirements to a regulated
unit under §§ 264.90(f), 264.110(c), and/
or § 264.140(d).
* * * * *

6. Section 264.140 is amended by
adding a new paragraph (d) to read as
follows:

§ 264.140 Applicability.

* * * * *
(d) The Regional Administrator may

replace all or part of the requirements of
this subpart applying to a regulated unit
with alternative requirements for
financial assurance set out in the permit
or in an enforceable document (as
defined in 40 CFR 270.1(c)(7)), where
the Regional Administrator:

(1) Prescribes alternative requirements
for the regulated unit under § 264.90(f)
and/or § 264.110(d); and

(2) Determines that it is not necessary
to apply the requirements of this
subpart because the alternative financial
assurance requirements will protect
human health and the environment.

PART 265—INTERIM STATUS
STANDARDS FOR OWNERS AND
OPERATORS OF HAZARDOUS WASTE
TREATMENT, STORAGE, AND
DISPOSAL FACILITIES

1. The authority citation for part 265
continues to read as follows:

Authority: 42 U.S.C. 6905, 6906, 6912,
6922, 6923, 6924, 6925, 6935, 6936, and
6937.

2. Section 265.90 is amended by
adding new paragraph (f) to read as
follows:
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§ 265.90 Applicability.

* * * * *
(f) The Regional Administrator may

replace all or part of the requirements of
this subpart applying to a regulated unit
(as defined in 40 CFR 264.90), with
alternative requirements developed for
groundwater monitoring set out in an
approved closure or post-closure plan or
in an enforceable document (as defined
in 40 CFR 270.1(c)(7)), where the
Regional Administrator determines that:

(1) A regulated unit is situated among
solid waste management units (or areas
of concern), a release has occurred, and
both the regulated unit and one or more
solid waste management unit(s) (or
areas of concern) are likely to have
contributed to the release; and

(2) It is not necessary to apply the
requirements of this subpart because the
alternative requirements will protect
human health and the environment. The
alternative standards for the regulated
unit must meet the requirements of 40
CFR 264.101(a).

3. Section 265.110 is amended by
adding new paragraphs (c) and (d) to
read as follows:

§ 265.110 Applicability.

* * * * *
(c) Section 265.121 applies to owners

and operators of units that are subject to
the requirements of 40 CFR 270.1(c)(7)
and are regulated under an enforceable
document (as defined in 40 CFR
270.1(c)(7)).

(d) The Regional Administrator may
replace all or part of the requirements of
this subpart (and the unit-specific
standards in § 265.111(c)) applying to a
regulated unit (as defined in 40 CFR
264.90), with alternative requirements
for closure set out in an approved
closure or post-closure plan, or in an
enforceable document (as defined in 40
CFR 270.1(c)(7)), where the Regional
Administrator determines that:

(1) A regulated unit is situated among
solid waste management units (or areas
of concern), a release has occurred, and
both the regulated unit and one or more
solid waste management unit(s) (or
areas of concern) are likely to have
contributed to the release, and

(2) It is not necessary to apply the
closure requirements of this subpart
(and/or those referenced herein) because
the alternative requirements will protect
human health and the environment, and
will satisfy the closure performance
standard of § 265.111 (a) and (b).

4. Section 265.112 is amended by
adding new paragraphs (b)(8) and
(c)(1)(iv) to read as follows:

§ 265.112 Closure plan; amendment of
plan.

* * * * *
(b) * * *
(8) For facilities where the Regional

Administrator has applied alternative
requirements at a regulated unit under
§§ 265.90(f), 265.110(d), and/or
265.140(d), either the alternative
requirements applying to the regulated
unit, or a reference to the enforceable
document containing those alternative
requirements.

(c) * * *
(1) * * *
(iv) The owner or operator requests

the Regional Administrator to apply
alternative requirements to a regulated
unit under §§ 265.90(f), 265.110(d), and/
or 265.140(d).
* * * * *

5. § 265.118 is amended by adding
new paragraphs (c) (4) and (5), and
(d)(1)(iii) to read as follows:

§ 265.118 Post-closure plan; amendment
of plan.

* * * * *
(c) * * *
(4) For facilities subject to § 265.121,

provisions that satisfy the requirements
of § 265.121(a)(1) and (3).

(5) For facilities where the Regional
Administrator has applied alternative
requirements at a regulated unit under
§§ 265.90(f), 265.110(d), and/or
265.140(d), either the alternative
requirements that apply to the regulated
unit, or a reference to the enforceable
document containing those
requirements.

(d) * * *
(1) * * *
(iii) The owner or operator requests

the Regional Administrator to apply
alternative requirements to a regulated
unit under §§ 265.90(f), 265.110(d), and/
or 265.140(d).
* * * * *

5. A new § 265.121 is added to
Subpart G to read as follows:

§ 265.121 Post-closure requirements for
facilities that obtain enforceable documents
in lieu of post-closure permits.

(a) Owners and operators who are
subject to the requirement to obtain a
post-closure permit under 40 CFR
270.1(c), but who obtain enforceable
documents in lieu of post-closure
permits, as provided under 40 CFR
270.1(c)(7), must comply with the
following requirements:

(1) The requirements to submit
information about the facility in 40 CFR
270.28;

(2) The requirements for facility-wide
corrective action in § 264.101 of this
chapter;

(3) The requirements of 40 CFR
264.91 through 264.100.

(b)(1) The Regional Administrator, in
issuing enforceable documents under
§ 265.121 in lieu of permits, will assure
a meaningful opportunity for public
involvement which, at a minimum,
includes public notice and opportunity
for public comment:

(i) When the Agency becomes
involved in a remediation at the facility
as a regulatory or enforcement matter;

(ii) On the proposed preferred remedy
and the assumptions upon which the
remedy is based, in particular those
related to land use and site
characterization; and

(iii) At the time of a proposed
decision that remedial action is
complete at the facility. These
requirements must be met before the
Regional Administrator may consider
that the facility has met the
requirements of 40 CFR 270.1(c)(7),
unless the facility qualifies for a
modification to these public
involvement procedures under
paragraph (b)(2) or (3) of this section.

(2) If the Regional Administrator
determines that even a short delay in
the implementation of a remedy would
adversely affect human health or the
environment, the Regional
Administrator may delay compliance
with the requirements of paragraph
(b)(1) of this section and implement the
remedy immediately. However, the
Regional Administrator must assure
involvement of the public at the earliest
opportunity, and, in all cases, upon
making the decision that additional
remedial action is not needed at the
facility.

(3) The Regional Administrator may
allow a remediation initiated prior to
October 22, 1998 to substitute for
corrective action required under a post-
closure permit even if the public
involvement requirements of paragraph
(b)(1) of this section have not been met
so long as the Regional Administrator
assures that notice and comment on the
decision that no further remediation is
necessary to protect human health and
the environment takes place at the
earliest reasonable opportunity after
October 22, 1998.

6. Section 265.140 is amended by
adding a new paragraph (d) to read as
follows:

§ 265.140 Applicability.

* * * * *
(d) The Regional Administrator may

replace all or part of the requirements of
this subpart applying to a regulated unit
with alternative requirements for
financial assurance set out in the permit
or in an enforceable document (as
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defined in 40 CFR 270.1(c)(7)), where
the Regional Administrator:

(1) Prescribes alternative requirements
for the regulated unit under § 265.90(f)
and/or 265.110(d), and

(2) Determines that it is not necessary
to apply the requirements of this
subpart because the alternative financial
assurance requirements will protect
human health and the environment.

PART 270—EPA ADMINISTERED
PERMIT PROGRAMS: THE
HAZARDOUS WASTE PERMIT
PROGRAM

1. The authority citation for part 270
continues to read as follows:

Authority: 42 U.S.C. 6905, 6912, 6924,
6925, 6927, 6939, and 6974.

2. Section 270.l is amended by
revising paragraph (c) introductory text
and adding a new paragraph (c)(7) to
read as follows:

§ 270.1 Purpose and scope of these
regulations.
* * * * *

(c) Scope of the RCRA permit
requirement. RCRA requires a permit for
the ‘‘treatment,’’ ‘‘storage,’’ and
‘‘disposal’’ of any ‘‘hazardous waste’’ as
identified or listed in 40 CFR part 261.
The terms ‘‘treatment,’’ ‘‘storage,’’
‘‘disposal,’’ and ‘‘hazardous waste’’ are
defined in § 270.2. Owners and
operators of hazardous waste
management units must have permits
during the active life (including the
closure period) of the unit. Owners and
operators of surface impoundments,
landfills, land treatment units, and
waste pile units that received waste
after July 26, 1982, or that certified
closure (according to § 265.115 of this
chapter) after January 26, 1983, must
have post-closure permits, unless they
demonstrate closure by removal or
decontamination as provided under
§ 270.1(c)(5) and (6), or obtain an
enforceable document in lieu of a post-
closure permit, as provided under

paragraph (c)(7) of this section. If a post-
closure permit is required, the permit
must address applicable 40 CFR part
264 groundwater monitoring,
unsaturated zone monitoring, corrective
action, and post-closure care
requirements of this chapter. The denial
of a permit for the active life of a
hazardous waste management facility or
unit does not affect the requirement to
obtain a post-closure permit under this
section.
* * * * *

(7) Enforceable documents for post-
closure care. At the discretion of the
Regional Administrator, an owner or
operator may obtain, in lieu of a post-
closure permit, an enforceable
document imposing the requirements of
40 CFR 265.121. ‘‘Enforceable
document’’ means an order, a plan, or
other document issued by EPA or by an
authorized State under an authority that
meets the requirements of 40 CFR
271.16(e) including, but not limited to,
a corrective action order issued by EPA
under section 3008(h), a CERCLA
remedial action, or a closure or post-
closure plan.

3. Section 270.14 is amended by
adding a sentence to the end of
paragraph (a) to read as follows:

§ 270.14 Contents of part B: General
requirements.

(a) * * * For post-closure permits,
only the information specified in
§ 270.28 is required in Part B of the
permit application.
* * * * *

4. A new § 270.28 is added to Subpart
B to read as follows:

§ 270.28 Part B information requirements
for post-closure permits.

For post-closure permits, the owner or
operator is required to submit only the
information specified in §§ 270.14(b)(1),
(4), (5), (6), (11), (13), (14), (16), (18) and
(19), (c), and (d), unless the Regional
Administrator determines that

additional information from §§ 270.14,
270.16, 270.17, 270.18, 270.20, or
270.21 is necessary. The owner or
operator is required to submit the same
information when an alternative
authority is used in lieu of a post-
closure permit as provided in
§ 270.1(c)(7).

PART 271—REQUIREMENTS FOR
AUTHORIZATION OF STATE
HAZARDOUS WASTE PROGRAMS

1. The authority citation for part 271
continues to read as follows:

Authority: 42 U.S.C. 6905, 6912(a) and
6926.

2. Section 271.16 is amended by
adding a new paragraph (e) to read as
follows:

§ 271.16 Requirements for enforcement
authority.

* * * * *
(e) Any State authority used to issue

an enforceable document either in lieu
of a post-closure permit as provided in
40 CFR 270.1(c)(7), or as a source of
alternative requirements for regulated
units, as provided under 40 CFR
264.90(f), 264.110(c), 264.140(d),
265.90(d), 265.110(d), and 265.140(d),
shall have available the following
remedies:

(1) Authority to sue in courts of
competent jurisdiction to enjoin any
threatened or continuing violation of the
requirements of such documents, as
well as authority to compel compliance
with requirements for corrective action
or other emergency response measures
deemed necessary to protect human
health and the environment; and

(2) Authority to access or sue to
recover in court civil penalties,
including fines, for violations of
requirements in such documents.

[FR Doc. 98–28221 Filed 10–19–98; 10:16
am]
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H?A Environmental 
Fact Sheet 
Post-Closure Permit Amendment 
Addresses Corrective Action 

To remove impediments to cleanup et ha.zariYous waste facilities, the 
Envimnmental Protection Agency (EPA) is amending closure and post-closure care 
requirements to expand regulatory options available to EPA and authorized states. 
This rule facilitates cleanup of hazardous end solid waste management units that may 
be sfmflady situated, but were previously subject to two different requirements. 

Background 
Under Subtitle C of the Resource Conservation and Recovery Act (RCRA), 

Congress gives EPA the authority to regulate the perm itting of hazardous waste 
treatment, storage, and disposal facilities. In 1982, EPA promulgated rules 
applicable to regulated land disposal units, including rules governing closure of 
those units, and rules requiring owners and operators of land disposal units to 
obtain a post-closure perm it if they leave hazardous waste in place after closure. 

In the 1984 Hazardous and Solid Waste Amendments, Congress expanded 
EPA’s authority to implement corrective action for releases from  all solid waste 
management units (SWMUs) located at hazardous waste facilities. As a result, 
EPA’s closure and post-closure requirements applied to regulated units, while 
other SWhDJs at the same facilities were addressed under the Agency’s new 
corrective action authority. 

After implementing this dual regulatory structure for several years, EPA 
recognized a need for flexibility in its regulations. As a result, EPA has 
promulgated revisions to its regulations to coordinate the implementation of 
RCRA closure, post-closure care, and corrective action requirements. 

Action 
Post-Closure Permits 

This rule allows regulators flexibility to issue a post-closure perm it to a 
facility or to impose the same regulatory requirements in an enforceable 
document issued under an alternate non-perm it authority in lieu of a post- 
closure perm it. Facilities that receive enforceable documents in lieu of post- 



closure permits must continue to meet all requirements of the regulations 
applicable to non-permitted facilities and must meet the additional 
requirements outlined in this rule--that is, they must submit information about 
the facility upon request by EPA, conduct facility-wide corrective action, and 
comply with the groundwater requirements applicable under permits. In 
addition, the Agency must provide for meaningful public involvement at three 
key stages--when it becomes involved in the corrective action activities at the 
facility, during remedy selection, and prior to making a decision that corrective 
action is complete at the facility. These requirements assure that facilities 
addressed under alternate authorities are subject to the same level of 
environmental protection as facilities regulated under post-closure permits, 
while allowing regulators flexibility to use the best tool available to address the 
facility. 

This rule also adds a new section to 40 CFR Part 270, identifying speci& RCRA 
Part B permit application information that must be submitted when post-closure 
permit is issued. This provision clarifies information submission requirements for 
owners and operators, but does not modify existing requirements. 

Closure of Regulated Unite 
This rule allows EPA to replace the closure and groundwater requirements at 

certain hazardous waste units with similar, site-specific requirements developed 
through the corrective action process. This flexibility is available under the 
following conditions: 

l When a hazardous waste unit is situated among SwMus (or areas of concern), 
a release has occurred, and both the unit and the SWMU(s) are likely 
contributors to the release. 

l When EPA determines that applying the hazardous waste closure and 
groundwater monitoring requirements for post-closure care is not necessary 
because the cleanup remedy developed through the corrective action process is 
deemed protective. 

l When the remedy selected will satisfy the RCRA closure performance 
standards. 

When the closure and groundwater requirements are developed through 
corrective action, the rule also allows regulators to develop site-specific financial 
assurance requirements. 

Applicability 
The post-closure provisions of this rule affect all non-permitted land disposal 

facilities that close with waste in place. The provisions regarding closure of 
regulated units apply to all land disposal units, at permitted and non-permitted 
facilities. that meet the conditions of the rule. 
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Conclusion 
EPA believes that this final rule will facilitate the regions’ and states’ 

implementation of RCRA post-closure care and corrective action requirements in two 
areas. First, it will expand the regulatory options available to EPA and the 
authorized states to address environmental needs at facilities undergoing,post- 
closure care. Second, it will allow EPA and the authorized states to address certain 
hazardous waste units under the corrective action process rather than closure, thus 
removing impediments to cleanup that have been encountered where two similarly 
situated units have been subject to two different regulatory requirements. 

For More Information 
This fact sheet is available in electronic format on the Internet at 

<www.epa.gov/epaoswer/osw/cleanup.htm~. For additional information or to order 
copies of this or any other document, call the RCRA Hotline. Callers within the 
Washington Metropolitan Area must dial 703-412-9810 or TDD 703-412-3323 
(hearing impaired). Long-distance callers may call l-800-424-9346 or TDD l-800- 
553-7672. The RCRA Hotline operates weekdays, 9:00 a.m. to 6:00 p.m. Write to the 
RCRA Information Center (5305W), US EPA, 401 M Street SW, Washington, DC 
20460. Address e-mail to rcra-docket@epamail.epa.gov. 
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Post- Closure Rule 

‘I% document is part of the mining materials for the RCRA Corrective Action Workshop on 
Results-Based Project Management. It contains summaries of EPA statutory authorities, 
regulations, and guidance materials. Tbis document does not substitute for any of these 
authorities or materials. In addition, this document is not an EPA regulation and therefore 
cannot impose legally binding requirements on EPA, States, OI the regulated community. EPA 
may change this document in the future, as appropriate. 

“‘Region 5 Workshop” I 



Basic Elements of the Post- 
Closure Rule 

l Post-closure care under alternatives to 
permits 

9 Remediation requirements for land-based 
units with releases to the environment 

2 If& 

Notes: 
Post-closure care under alternatives to permits: 

These provisions allow post-closure care, normally imposed through a post - 
closure permit, to be imposed through alternate enforceable documents. 

Remediation requirements for land-based units with releases to the 
environment: 

These provisions provide flexibility to harmonize potentially conflicting 
requirements where releases from regulated units and other releases 
commingle. 

“‘Region 5 Workshop” 



Post-Closure Care Under 
Alternatives to Permits 

l These provisions apply to units that: 
- Close with waste in place 
- Close prior to obtaining a final permit status 

l These units must either: 
- Obtain a post-closure permit; or 
- Obtain an enforceable document in lieu of a post- 

closure permit 

Notes: 
The choice between the two options is at the discretion of the Regional 
Administrator (or authorized State). 

“Region 5 Workshop” 



What Constitutes an “Enforceable 
Document?” 

l May be an order, plan or other document 
issued under an alternative authority 

l May be issued by EPA or authorized States 

Notes: 
An alternative authority must have the following attributes: 

1. Authority to sue in courts for injunctive relief, and to compel 
compliance with corrective action or other response actions; and 

2. Authority to access or recover civil penalties. 
Examples of enforceable documents: 

1. Enforceable orders under #3008(h) of RCRA 
2. Orders under 8 106 of CERCLA 
3. Fund-lead actions under 5 104 of CERCLA 
4. State orders issued under authorities reviewed and approved by 

EPA 
5. Closure and post-closure plans 
6. State enforcement orders analogous to 93008(h) of RCRA. 

In some cases, combinations of authorities might be used, such as a $3008(h) 
order to cover SWhJUs, and a closure plan for regulated units. 

“‘Region 5 Workshop” 5 



Key Differences Between Parts 
264 and 265 

l Key differences between Parts 264 and 265 
that apply to affected units subject to post- 
closure permits: 
- Information submission requirements 
- Subpart F requirements for groundwater 

monitoring and corrective action for releases to 
groundwater 

- Site-wide Corrective Acton 

Notes: 
Alternative mechanisms must ensure affected interim-status units meet the 
same substantive requirements that apply to units receiving post-closure 
permits. 
References: “40 CFR Parts 264,265,270, and 271 Standards Applicable to 
Owners and Operators of Closed and Closing Hazardous Waste Management 
Facilities,” US EPA, Federal Register, October 1998. 

“Region 5 Workshop ‘,’ 



Requirements for Alternate 
Enforceable Documents 

l Requirements of §265121(a)(l) 

l Requirements of §265.121 (a)(3) 

l Requirements of §26512l(a)(2) 

Notes: 
Requirements of $265.121(a)(l): 

Imposes information submission requirements relevant to closed facilities 
needing permits only for post-closure care. 
Information submission need not occur any earlier under an 
alternative mechanism than if a traditional post-closure permit were being 
used. That is, facilities do not need to submit this information until 
requested to do so by the implementing agency. 

Requirements of $265.121(a)(3): 
Imposes Part 264 Subpart F groundwater standards. 

Requirements of $265,121(a)(2): 
Imposes facility-wide corrective action consistent with $264.101. 
Corrective action need not use the procedures of proposed Subpart S. 
Rather, it must meet the more general performance standards of $264.101 
and 53004(u)(v). 
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Notes (cont.): 
Units closing under alternative mechanisms remain subject to requirements 
covering maintenance of the closed unit and financial assurance. 
Interim and fmal status requirements are virtually identical - thus, Part 265 
Subpart G and H continue to apply and do not need to be addressed by the 
alternative mechanism. 

‘Region 5 Worhzhop” 



Public Notice and Comment - 
$265.121 (b) 

l Public Notice is required as follows: 
- When EPA becomes involved in remediation at a 

facility through rules or enforcement 
- At the point of a proposed remedy 
- Prior to final decision that a remedy is complete 

Notes: 
Public involvement is not limited to these instances - EPA encourages early, open, and 
continuous public involvement. 
Public involvement may be modified where necessary to avoid delays in implementing 
cleanup. More specifically, public participation may be delayed or waived upon a 
determination that even a short delay in remedy implementation would adversely affect 
human health and the environment. 
When public notice is delayed or waived, it must take place at the earliest opportunity. In all 
cases, public involvement must occur upon the decision that additional remedial action is not 
needed at the facility. 
Public involvement must be “meaningful.” This means that all impacted and affected parties 
have ample time to participate in the facility cleanup decisions. See the rule discussion at 63 
FR 56720. 
Cleanup activities conducted prior to the effective date of this rule may be used to satisfy 
post-closure permit requirements. However, public involvement must be conducted for the 
facility to be considered to be fully addressed. 

‘Region 5 Wor?sshop ” 10 



Administrative Appeals 

l The rule does not require that States or EPA 
provide for administrative appeals 

l EPA believes that administrative appeals are 
not appropriate in an enforcement setting 

Notes: 
Recognizing that enforcement orders will frequently be used as alternative 
mechanisms, the Post-Closure Rule does’not require that States or EPA 
provide for administrative appeals. 
While this is a change from the current Federal (but not necessarily State) 
administrative procedures (40 CFR Part 124), EPA believes that administrative 
appeals are not appropriate in an enforcement setting. 

‘Region 5 Worhzhop” 



Notes: 

Implementation Issues 

l Facilities remain subject to interim status 
requirements 

l The rule does not alter EPA’s Authoiity to 
issue a permit after a facility has been 
addressed through an alternate Authority 

l EPA and authorized States retain the 
Authority to use the mechanism best suited to 
the site 

Facilities conducting post-closure care under an alternate Authority remain 
subject to interim status requirements until final administrative disposition of a 
permit application. 

EPA and authorized States retain the Authority to use the mechanism best 
suited to the site, considering all factors. 

‘Region 5 Workshop” 12 



Implementation Issues (Cont.) 

Notes: 

l Facilities do not have the ability to challenge 
the Agency’s decision regarding the 
appropriate alternative mechanism 

l The use of alternate authorities in lieu of a 
post-closure permit applies only to facilities 
that have not received a permit 

Consistent with EPA’s long-standing policy on enforcement discretion, 
facilities do not have the ability to challenge an Agency’s decision regarding 
the appropriate alternative mechanism. 

“Region 5 Worbhop ” 13 



Essential Elements of Facility- 
Wide Corrective Action 

l Facility-wide assessments 
l Address releases of hazardous waste or 

constituents to all media from all SWMUs 
within the facility boundary 

l Address releases off-site to the extent 
required under §3004(v) 

l Protective of human health and the 
environment 

“Region 5 Workshop” 14 



Actions Prior to the Effective Date 
of the Post-Closure Rule 

l EPA intends that responses conducted under 
alternative, mechanisms prior to the rule’s 
effective date may satisfy post-closure 
permitting requirements 

l If so, public involvement must be conducted 

Notes: 
Depending on public comment, the implementing Agency may; impose 
additional requirements by: 

- Amending the existing instrument; 
- Issuing a new instrument; 
- Modifying a post-closure plan; or 
- Issuing a post-closure permit. 

EPA does not intend to re-open cleanups underway or completed prior to this 
rule, or to revisit through public notice and comment issues that have already 
been subject to comment. 
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Commingled Releases 

l In some instances, commingled releases 
from both RUs and SWMUs must be 
addressed 

l Which regulations apply? Closure 
requirements (inflexible, prevention-oriented), 
or corrective action (flexible, response- 
oriented)? 

Notes: 
Alternative (to closure requirements) groundwater monitoring, closure/post- 
closure, and financial assurance requirements (Subparts F, G, and H) may be 
imposed under a remediation Authority where: 

- A release of hazardous waste or hazardous constituents has occurred; 
and 

- Both a RU and one or more SWMUs are likely to have contributed to 
the release. 

This option exists for both operating and closed facilities, permitted and 
interim status. 
This option may also be used at closed/closing facilities being addressed under 
an alternative mechanism. 

“Region 5 Worbhop” 17 



Examples of Conflicts Between 
Closure and Corrective Action 

l A cap required by closure may be 
incompatible with a corrective action 
groundwater remedy 

l Regulated unit monitoring wells at the unit 
boundary may not make sense for 
characterizing a commingled plume 

l Closure financial assurance for a regulated 
unit may be better used for cleanup work 
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Integrate Closure/Corrective Action 
Standards & Technical Standards 

l Requirements in Parts 264/265 Subparts F, 
G, and H may be replaced with corrective 
action requirements 

l These Subparts apply to groundwater 
monitoring, closure and financial assurance, 
respectively 
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Changes to Parts 2641265 Subpart 
F - Groundwater Monitoring 

l The Regional Administrator may replace all or 
parts of Sections 5264.91-I 00 with alternative 
requirements for groundwater monitoring and 
corrective action for releases to groundwater 

Notes: 
The Regional Administrator must make the following findings to support the 
alternative requirements: 

The regulated unit is situated among solid waste management units 
(SWMUs) or areas of concern (AOCs), a release has occurred, and 
both the regulated unit and one or more SWMUs or AOCs are likely 
to have contributed to the release; and it is not necessary to apply the 
conditions of § 264.91-100 because the alternative requirements are 
protective of human health and the environment 
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r I 
264/265 Subpart G, Closure/Post- 
Closure Performance Standards 

l Parallel the provisions of Subpart F 
groundwater monitoring, except that alternative 
closure standards must additionally meet the 
closure performance standards of 
§264/265.111 (a) and (b) 

l Alternative closure requirements do not have to 
meet the unit-specific closure technical 
standards referenced by ~264/265.111 (c) 
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264/265 Subpart H, Financial 
Assurance Requirements 

Notes: 

l Parts of Subpart F may be replaced with 
alternative requirements for financial 
assurance 

22 

Parts of Subpart F may be replaced with alternative requirements for financial 
assurance provided the following conditions are met: 

Alternative requirements have been specified for regulated units for 
groundwater monitoring and financial assurance; and 
The Regional Administrator finds it is not necessary to apply 
traditional requirements for regulated unit financial assurance) because 
alternative financial assurance requirements will protect human health 
and the environment. 

For permitted facilities, alternative requirements under this option must be 
either: 

Directly included in the permit; or 
Included in a non-permit document that is incorporated by reference 
into the permit. 

Inclusions/references must appear in the closure and/or post-closure sections 
ofthe permit (264.112(b)(8), 264.118(b)(4)). 
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Notes (cont.): 
For interim status facilities, EPA or authorized States must incorporate these 
alternative requirements into an enforceable document, such as: 

3008(h) orders 
Actions under 104 or 106 of CERCLA 
State actions under authorities reviewed and approved by EPA 

If an alternative enforceable document is used at an interim status facility, the 
closure/post-closure plan must be amended to include the alternative 
requirements, or to reference the enforceable document that sets forth those 
provisions. 
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Implementation Issues 

l Changes to permits to incorporate a remedy 
addressing combined releases from SWMUs 
and RUs are Class 3 modifications 

l Agency-initiated permit modifications may be 
used on the basis of significant new 
information 

l Changes to interim status closure/post 
closure plans should use the existing Part 
265 closure plan modification process 

23 
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Implementation Issues - Financial 
Assurance Questions 

l For corrective actions addressing combined 
RU/SWMU releases, site-specific financial 
assurances for corrective action can be 
developed 

l Funds from the RU financial assurance 
instrument can be transferred to the 
corrective action 
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Information Submission 
Requirements 

l These requirements are intended to outline 
requirements applicable to applications for 
post-closure permits, a special form of RCRA 
permits 

l Post-closure information submission 
requirements are a subset of full Part B 
information requirements, tailored to the 
needs of post-closure permits 

l Additional information may be requested by 
the implementing agency 

26 13% 
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I HSWA and non-HSWA Authorities I 

I 
I 

l The post-closure rule is promulgated under 
both HSWA and non-HSWA authorities 

l The following elements that allow the option 
of alternate mechanisms to post-closure 
permits are non-HSWA: 
~264.90(e),~265.110(~), §265.118(~)(4), 
§265.121 (except§265.121(a)(2)), 
3270.1, 5270.14(a), 5270.28 
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HSWA and Non-HSWA Authorities 
(Cont.) 

l These requirements are effective immediately 
only in States that have not received final 
authorization for base RCRA (In Region 10, 
this is Alaska only) 

l These requirements are not effective in other 
States unless and until the State receives 
final authorization for the post-closure rule 

l These requirements are not more stringent 
than existing requirements, so States are not 
required to adopt or seek authorization 

30 3is 
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Review of Alternate State 
Authorities 

l Review of alternate State authorities 
proposed for use in lieu of post-closure 
permits is required 

l EPA review will evaluate whether these 
authorities provide: 
- the substantive requirements of adequate 

Authority to clean up SWMUs within facility’s 
boundary; 

- and procedural requirements to insure compliance 
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1 The Elements that Allow Closing 
RUs in Close Proximity to SWMUs 

l The elements are addressed through a 
corrective action process 

l They are promulgated pursuant to HSWA 
Authority: 

$264.90(f) 

§265.11O(c) 
5264.140(d) 
$265.90(f) 
§265.110(d) 
§265140(d) 
5271.16(e) 

3, 
I 

Notes: 
These requirements: 
Are not more stringent than the current base RCRA program applicable to 
closing regulated units (RUs); 
Are effective immediately only in States that have not received final 
authorization for base RCRA. 
Cannot be implemented in authorized States until the State adopts them. Once 
adopted, these not-more-stringent HSWA requirements can be implemented by 
EPA prior to State authorization; and 
Are not more stringent than existing requirements, so that States are not 
required to adopted or seek authorization for them. 
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RESULTS-BASED PROJECT MANAGEMENT FOR RCRA CORRECTIVE ACTION
WORKSHOP

GLOSSARY OF KEY WORKSHOP ACRONYMS AND TERMS

action levels Health- or environmental-based concentrations derived using
chemical-specific toxicity information and standardized exposure
assumptions; commonly referred to as screening levels.

Advanced Notice of
Proposed Rulemaking
(ANPR), 1996

The major product of the Subpart S Initiative.  The May 1, 1996
ANPR discussed improvements to the corrective action program
that were already underway; updated the 1990 proposal and other
documents by providing the Agency’s current guidance on corrective
action implementation; and requested comments on many issues
that could affect future corrective action rulemaking and policies. 
Section III of the ANPR is EPA’s most current guidance on corrective
action implementation and includes seven “guiding principles” (61
FR 19432).
http://www.epa.gov/docs/fedrgstr/EPA-WASTE/1996/May/Day-01/

Area of Contamination
(AOC) Policy

Interpretation of RCRA that equates certain discrete areas of
dispersed contamination (“AOCs”) with a RCRA unit.  The AOC
policy was first articulated in the National Oil and Hazardous
Substances Pollution Contingency Act (NCP).  See 53FR51444 for
detailed discussion in proposed NCP preamble; 55FR8758-8760,
march 8, 1990 for final NCP preamble discussion.  See also, most
recent EPA guidance, March 13, 1996 EPA memo, “Use of the Area
of Contamination Concept During RCRA Cleanups.”

ASTSWMO The Association of State and Territorial Solid Waste Management
Officials (ASTSWMO) is an organization supporting the
environmental agencies of the States and trust territories. 
ASTSWMO focuses on the needs of State hazardous waste
programs; nonhazardous municipal solid waste and industrial waste
programs; recycling, waste minimization, and reduction programs;
Superfund and State cleanup programs; waste management and
cleanup activities at federal facilities, and underground storage tank
and leaking underground storage tank programs.

authorized State A State that has been authorized to carry out their hazardous waste
program in lieu of EPA.   A State program must be at least as
stringent as the Federal standards.  “Base” authorization is the first
step.
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balancing criteria Criteria that should be used in the justification/selection of a remedy:
(1) long-term reliability and effectiveness; (2) reduction of toxicity,
mobility, or volume through treatment of hazardous wastes and
hazardous constituents, including how treatment is used to address
principal threats posed by the facility; (3) short-term effectiveness;
(4) implementability; (5) cost; (6) community acceptance; and (7)
State acceptance.

Blind Window  The “window” in a communication in which information is visible to
another but not to us.

brownfields Abandoned, idle, or underused industrial and commercial facilities
where expansion or redevelopment is complicated by real or
perceived environmental contamination.

CERCLA Comprehensive Environmental Response, Compensation, and
Liability Act.  The act that authorizes EPA to identify, access and 
clean up site where there is a release of a hazardous substance. 
CERCLA provides EPA with authority to ensure that responsible
parties pay the costs associated with cleaning up a site where there
is a release of hazardous substances.

CERCLIS Comprehensive Environmental Response, Compensation, and
Liability Act Information System.  A computerized database used to
track hazardous substance sites.

CFR Code of Federal Regulations.  A compilation of all regulations issued
by Executive departments and agencies of the Federal Government
that is published annually.  Title 40 of the CFR contains
environmental regulations and may be accessed via the Internet at
http://www.epa.gov/epacfr40 .

closure Period following active hazardous waste management during which
operations cease, hazardous wastes are no longer accepted and
owners/operators of TSDFs complete treatment, storage, and
disposal operations; apply final covers to or cap landfills; and
dispose of or decontaminate equipment, structures and soil. 
“Closure” is define in 40 CFR § 270.2 as the act of securing a
hazardous waste management facility pursuant to the requirements
of 40 CFR Part 264.

Conceptual Site Model
(CSM)

A three-dimensional picture and/or other illustration (i.e., flow
diagram) of site conditions that conveys what is known or suspected
about contamination sources, releases or, release mechanisms;
contaminant fate and transport; exposure pathways and potential
receptors; and risks.
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Contained-In Policy Contaminated environmental media that contain hazardous waste
are subject to all RCRA requirements until they no longer contain
hazardous waste. The contained-in policy was first articulated in a
November 13, 1986 EPA memorandum, “RCRA Regulatory Status
of Contaminated Groundwater.”  See 53FR31138, 31142, 31148
(Aug. 17, 1988), 57FR 21450, 21453 (May 20, 1992) for updated
versions.  A detailed discussion is in the HWIR-media proposal
preamble, 61FR18795 (April 29, 1996).

Corrective Action EPA’s program to address the investigation and remediation of
contamination at or from hazardous waste treatment, storage, or
disposal facilities.

CAMU Corrective Action Management Unit.  A CAMU is defined in 40 CFR §
260.10 as an area within a facility that is used only for managing
remediation wastes for implementing corrective action or cleanup at
the facility.  63 FR 65937 (Nov. 30, 1998). (Amendments to 1993 rule
reflected here will become effective June 1, 1999)

Corrective Action
Management  Rule

58 FR 8658, February 16, 1993.  The CAMU rule allows EPA or an
authorized state to create a unit for the on-site treatment, storage, or
disposal of remediation wastes; wastes placed into the unit are not
subject to RCRA’s LDR pre-treatment requirements and CAMUs are
not subject to RCRA’s minimum technological requirements.

Corrective Action Plan
(CAP)

Office of Solid Waste and Emergency Response (OSWER)
Directive 9902.3-2A, May 1994.  Provides an overall program
implementation framework; and model scopes of work for site
characterizations, interim actions, evaluation of remedial
alternatives, and remedy implementation.

Corrective Action
Results

A term-of-art in context of the Corrective Action Workshop referring
to the requirements, recommended performance standards, and
remedial expectations (e.g., protect human health and the
environment, control sources, restore contaminated groundwater to
beneficial uses) for the corrective action program.

Corrective Measures
Implementation (CMI)

Component of corrective action in which the owner and operator
performs detailed design, construction, operation, maintenance, and
monitoring of a chosen cleanup remedy.

Corrective Measures
Study (CMS)

An evaluation, if deemed necessary by the overseeing regulatory
program, in which the owner/operator identifies and evaluates
remediation alternatives at a given contaminated site.
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CSGWPP Comprehensive State Groundwater Protection Program.  Program to
be developed by States and supported by EPA which is aimed at
preventing contamination of high priority ground water, facilitating
coordination among intrastate programs that protect ground water,
and building a comprehensive approach to protection of ground
water that includes all stakeholders.

debris solid material exceeding 60mm particle size that is intended for
disposal and that is a manufactured object, plant or animal matter, or
natural geologic material.  40 CFR § 268.2 (note exceptions).

Disclosure The sharing of relevant information.

DQO Data Quality Objective.  DQOs are qualitative and quantitative
statements developed to ensure that data of known and appropriate
quality are obtained to support decisions or actions.  DQOs
encompass all aspects of data collection, analysis,
validation and evaluation. 

Environmental
Indicators (EIs)

Two environmental indicators are used by the corrective action
program.  Human exposures controlled is attained when there are no
unacceptable risks to humans due to releases of contaminants at or
from the facility subject to RCRA corrective action.  Groundwater
releases controlled is attained when the migration of groundwater
contamination at or from the facility across designated boundaries is
controlled.  See the most recent EPA guidance, February 5, 1999
EPA memo, “Interim-Final Guidance for RCRA Corrective Action
Environmental Indicators.”

environmental media Materials such as soil, groundwater, air, and sediment.

ETV Environmental Technology Verification Program.  Verifies the
performance of innovative technical solutions to problems that
threaten human health or the environment. Managed by EPA’s
Office of Research and Development, ETV was created to
substantially accelerate the entrance of new environmental
technologies into the domestic and international marketplace.

Feedback The cross-checking of information to ensure a similar interpretation
of data or events.

Fugacity The “escaping tendency” of a chemical to migrate from one
compartment of the environment to another.  Fugacity is to mass
diffusion as temperature is to heat diffusion.  Chemicals move from
high fugacity to low fugacity.
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generator
accumulation units

Tanks, containers, containment buildings, and drip pads used by
generators for the on-site accumulation of hazardous waste,
including remediation waste.  Such units are not subject to permitting
requirements.  40 CFR § 262.34.  Treatment in accumulation tanks
or containers that meet the requirements of § 262.34 is permissible. 
51 FR 10146, 10148 (Mar. 24, 1986).

GPRA, 1993 Government Performance and Results Act.  Places new
management expectations and requirements on Federal agencies by
creating a framework for more effective planning, budgeting,
program evaluation, and fiscal accountability for Federal programs.
The intent of GPRA is to improve public confidence in Federal
agency performance by holding agencies accountable for achieving
program results. 

Groundwater EI A positive “No Further Migration of Contaminated Groundwater” EI
determination indicates that no further migration of “contaminated”
groundwater is occurring or expected, based on physical evidence.

Guiding Principles The seven-part corrective action program management philosophy
included in Section III of the May 1, 1996 Advanced Notice of
Proposed Rulemaking.  61 FR 19432.

hazardous waste  Hazardous waste is defined under RCRA § 1004(5) as “a solid
waste, or combination of solid waste, which because of it quantity,
concentration, or physical, chemical, or infectious characteristics
may - (A) cause, or contribute to an increase in mortality or an
increase in serious irreversible, or incapacitating reversible, illness;
or (B) pose a substantial present or potential hazard to human health
or the environment when improperly treated, stored, transported, or
disposed of, or otherwise managed.”  Also see the narrower
regulatory definition of “hazardous waste” provided in 40 CFR §
261.3. 

Hazardous Waste
Identification Rule for
Contaminated Media
(HWIR-Media Rule) 

A final rule with provisions for streamlined permits for managing
remediation wastes, increased flexibility for staging wastes prior to
their ultimate disposition, an exclusion for certain dredged materials,
and streamlined State authorization procedures.  63 FR 65874 (Nov.
30, 1998).
http://www.epa.gov/fedrgstr/EPA-WASTE/1998/November/Day-30/f3
0269.htm

Hazardous and Solid
Waste Amendments
(HSWA), 1984

This 1984 Act amended RCRA by, among other things, enacting
provisions that required phasing out land disposal of untreated
hazardous waste.  Some of the other mandates of this law include
increased enforcement authority for EPA and a program requiring
corrective action at treatment, storage, and disposal facilities
“seeking a permit”.  



6Glossary for purposes of the Results-Based Project Management for RCRA Corrective Action Workshop only

Hidden Window The “window” in a communication in which information is visible to
us but not to another.

hot spots Highly contaminated areas of contaminated media.

Human Exposures EI A positive “No Current Human Exposures” EI determination indicates
that there are no unacceptable exposures to contamination (i.e.,
contaminants present in concentrations in excess of appropriate
risk-based levels) that can be reasonably expected under current
land and ground water use conditions (for all contamination at or
from the identified facility).  See Feb. 5, 1999 EPA memorandum,
“Interim-Final Guidance for RCRA Corrective Action Environmental
Indicators.”

institutional controls
(IC)

Non-engineering controls used to restrict land use or land access in
order to protect people and the environment from exposure to
hazardous substances left in the land.  E.g., deed restrictions.

interim measures Under RCRA Subtitle C corrective action, short-term actions to
control ongoing risks while site characterization is underway or
before a final remedy is selected.

interim status facilities Treatment, storage, and disposal facilities (TSDFs) that were
already in operation when the applicable RCRA standards were
established, and that are operating under the standards in 40 CFR
Part 265 until they receive a permit.  To qualify for interim status an
owner or operator of an existing facility had to provide a RCRA §
3010(a) notification of hazardous waste activity and submit a Part A
permit application.  40 CFR § 270.70.

Johari Window A communication model developed by Dr. Joseph Luft and Dr.
Harrington Ingham in the 1950's.

LDR Land Disposal Restrictions.  These restrictions were mandated by
the 1984 HSWA amendments to RCRA.  A major part of the LDR
program is to require EPA to establish treatment standards for
hazardous wastes that must be met before the waste can be
disposed of in land disposal units.

MCL Maximum Contaminant Level.  Contaminant-specific levels
established under the SDWA that are the maximum levels of a
contaminant in drinking water that will ensure protection of human
health.  Used by RCRA site decision-makers in determining
appropriate monitoring and remediation of groundwater.

media cleanup levels Site-specific concentrations of individual hazardous constituents in a
given medium that must be achieved as part of a corrective action
remedy.

Media Cleanup
Objective (MCO)

Broad cleanup objectives made up of media cleanup levels, points of
compliance, and remediation time frames.
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MTR The Minimum Technological Requirements (MTR) under RCRA §
3004(o)(A) which require, among other things, “for each new landfill
or surface impoundment ... (i) the installation of two or more liners
and a leachate collections system above (in the case of a landfill)
and between such liners; and (ii) ground water monitoring.”

NCAPS National Corrective Action Prioritization System.  NCAPS considers
the setting of a facility, actual and potential releases of hazardous
constituents from the facility, and the toxicity of constituents of
concern, to group facilities into high, medium, or low priority groups. 
EPA uses this system to set priorities to ensure that it is using its
resources in the most effective manner.

NPL National Priorities List is defined in 40 CFR § 300.5 to mean the list,
compiled by EPA pursuant to CERCLA section 105, of uncontrolled
hazardous substance releases in the United States that are priorities
for long-term remedial evaluation and response. The NPL is
contained in 40 CFR Part 300, Appendix B.

OSHA Occupational Safety and Health Act of 1970 was enacted to assure
safe and healthful working conditions for working men and women;
by authorizing enforcement of the standards developed under the
Act; by assisting and encouraging the States in their efforts to assure
safe and heathful working conditions; by providing for research,
information, education, and training in the field of occupational safety
and health; and for other purposes.
http://www.osha-slc.gov/OshAct_data/ACT1.html

OSW The Office of Solid Waste (OSW) operates under authority of the
Resource Conservation and Recovery Act to protect human health
and the environment by ensuring responsible national management
of hazardous and nonhazardous waste.  OSW’s goals are (1) to
conserve resources by reducing waste; (2) to prevent future waste
disposal problems by writing result-oriented regulations; and (3) to
clean up areas where waste may have spilled, leaked, or been
improperly disposed of.

OSWER The Office of Solid Waste and Emergency Response provides
policy, guidance and direction for the land disposal of hazardous
waste, underground storage tanks, solid waste management,
encouragement of innovative technologies, source reduction of
wastes, and the Superfund Program.
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PCBs Polychlorinated Biphenyls (PCBs) are a class of chemical, clear to
yellow oily liquids or solids.  They are used as insulating material in
electrical transformers and capacitors, in hydraulic and heater
transfer fluids, as plasticizers and in many heat and fire sensitive
applications.  Their major benefit, durability, is also a problem: They
do not break down in the environment. They have caused cancer in
laboratory animals and are suspected human carcinogens.

permit waivers Guidance indicating that RCRA-authorized states with state waiver
authorities comparable to CERCLA 121 (e) or RCRA Section 7003
could use those state waiver authorities to waive some RCRA
requirements as long as the state did so in a manner no less
stringent than that allowed under the corresponding Federal
authorities.  See EPA guidance memo from J. Winston Porter to
EPA Regional Administrators, “RCRA Permit Requirements for State
Superfund Action,” November 16, 1987, OSWER Directive 9522.00-
2.

performance
standards

A results-based measure that protects human health and the
environment, attains “media cleanup objectives,” and remediates the
sources of release to eliminate or further reduce threats to human
health and the environment.

points of compliance
(POCs)

Site-specific locations where media cleanup levels must be
measured and achieved.  Should be established for all affected
media subject to the remedial action.

post-closure Applies only to land disposal facilities and facilities that cannot
decontaminate, or “clean close” all equipment, structures, and soils.
Post closure is normally a 30 year period after closure during which
owners/operators conduct monitoring and maintenance activities to
preserve the integrity of the disposal system and continue to prevent
or control releases of contaminants from the disposal units.  The
requirements for post-closure are found in 40 CFR §§ 264.117 and
265.117.

Post-Closure Rule 63 FR 56710 of October 22, 1998.  Rule does not change post-
closure requirements—it changes the authorities the EPA or
authorized States will use to enforce the requirements.  It also allows
the lead agency to regulate a unit under a closure or post-closure
plan without a permit and to perform facility-wide corrective action
utilizing an alternate authority.
http://www.epa.gov/fedrgstr/EPA-WASTE/1998/October/Day-22/f282
21.htm

presumptive remedies Preferred technologies for common categories of sites, based on
historical patterns of remedy selection and EPA’s scientific and
engineering evaluation of performance data on technology
implementation.
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principle threat Contamination that is highly  toxic, highly mobile, or cannot be
reliably contained, and that would  present a significant risk to human
health and the environment should  exposure occur.

problem Conditions that require a response that remove, modify, or otherwise
reduce the impact of the condition.

problem statement Clear, concise format communicating the condition that needs a
response.

RCI RCRA Cleanup Initiative.  Focuses on meeting the Environmental
Indicators set in response to the GPRA.  It will implement reforms
that increase the number and speed of RCRA cleanups.

RCRA Resource Conservation and Recovery Act,  1976.  Amended the
Solid Waste Disposal Act and laid the framework for regulating
hazardous and nonhazardous wastes.  RCRA gave EPA authority to
control hazardous waste from "cradle-to-grave." This includes the
minimization, generation, transportation, treatment, storage, and
disposal of hazardous waste. RCRA also set forth a framework for
the management of non-hazardous solid wastes.

RFA RCRA Facility Assessment.  Element of RCRA Corrective Action 
where regulators and/or owners and operators compile existing
information on environmental conditions at a given facility, including
information on actual and potential releases.

RFI RCRA Facility Investigation. Site characterization that should
describe the facility and releases of hazardous wastes and
constituents as necessary to enable the identification and
implementation remedies needed to achieve the desired results.

RCRIS Resource Conservation and Recovery Information System.  A
database that tracks RCRA Subtitle C facility-specific data and
contains events and activities related to hazardous waste
generators, transporters, and TSDFs.

RAP Remedial Action Plan.  Defined in 40 CFR § 270.2 as a special form
of RCRA permit that a facility owner or operator may obtain instead
of a permit issued under §§ 270.3 through 270.66, to authorize the
treatment, storage or disposal of hazardous remediation waste at a
remediation waste management site.  63 FR 65941 (Nov. 3, 1998)
(Rule will become effective June 1, 1999)

remedial expectations Developed by EPA to assist owner/operators in assessing one or
more remedial alternatives that meet the remedy performance
standard and in choosing or recommending a remedy that presents
an appropriate balance between the remedy balancing factors. 
Discussed in detail in the May 1, 1996 ANPR.
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remediation
timeframe

Site-specific schedule under which a remedy will be implemented,
including an estimate when media cleanup levels will be achieved at
the points of compliance.

remediation waste All solid and hazardous wastes, and all media (including
groundwater, surface water, soils, and sediments) and debris that
contain listed hazardous wastes or that themselves exhibit a
hazardous waste characteristic and are managed for implementing
cleanup.  63 FR 65937 (Nov. 30, 1998) (Amendments to current
definition reflected here will become effective June 1, 1999)

risk The likelihood or probability that a given contaminant exposure or
series of exposures may damage human health or the environment.

risk assessment Activity to understand risks; the application of tools to evaluate
probabilities of risks occurring.

risk management The process of evaluating and selecting alternative regulatory and
non-regulatory responses to risk.

risk-based 
decision making

A process that utilizes risk and exposure assessment methodology
to help implementing agencies make determinations about the extent
and urgency of corrective action and about the scope and intensity of
their oversight of corrective action.

RU RCRA Regulated Units are defined in 40 CFR § 264.90 as surface
impoundments, waste piles, land treatment units, and landfills that
receive hazardous waste after July 26, 1982.  RCRA regulated units
are a subset of the universe of solid waste management units
(SWMU).

Shared Window The “window” in a communication in which information is readily
known and clearly visible to all parties.

Site Conceptual
Exposure Model
Builder

A computer graphics tool that generates SCEMs and associated
documentation.  http://tis-mt.eh.doe.gov/oepa/programs .

SWMU Solid Waste Management Unit.  For purposes of RCRA corrective
action, a SWMU is “any discernible unit at which solid wastes have
been placed at any time, irrespective of whether the unit was
intended for the management of solid or hazardous waste.  Such
units include any area of a facility at which solid wastes have been
routinely and systematically released.”  61 FR 19442 (May 1, 1996).

Statement of Basis Document that summarizes a proposed remedial action plan and the
findings supporting that selected plan in the RCRA Subtitle C
corrective action process.  (Guidance on RCRA Corrective Action
Decision Documents: The Statement of Basis, Final Decision and
Response to Comments, Office of Waste Programs Enforcement,
EPA, OSWER Directive 9902.6, April 29, 1991.)
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Subpart S Proposal
(1990)

EPA-proposed, detailed regulations on the technical and procedural
elements of corrective action.  55FR30802 (July 27, 1990).

Subpart S Initiative
(1994)

EPA and State collaboration to develop a comprehensive strategy to
identify and develop improvements to the corrective action program
and resolve the Subpart S proposal.  The Subpart S Initiative involves
the assessment of the current corrective action program, outreach
to stakeholders, finalization of some elements of the 1990 proposal,
development of new proposals, guidance documents, and the 1996
Advanced Notice of Proposed Rulemaking.

Stabilization Initiative Encouraged program implementors to implement near term
activities to control or abate threats to human health and the
environment and prevent/minimize movement of existing
contamination at all facilities rather than focusing on final, facility-
wide, cleanups for only a few sites.

Staging Pile Defined in 40 CFR § 260.10 as an accumulation of solid, non-flowing
remediation waste that is not a containment building and that is used
only during remedial operations for temporary storage at a facility.  
63 FR 65937 (Nov. 30, 1998).  (Rule will become effective June 1,
1999)

TCLP Toxicity Characteristic Leaching Procedure.  A test designed to
determine whether a waste meets the regulatory definition of
“hazardous waste”; also can be used to monitor treatment
techniques for effectiveness.  The TCLP (Method 1311) is published
in “Test Methods for Evaluating Solid Waste, Physical/Chemical
Methods” EPA Publication SW-846.  58 FR 46049 (Aug. 31, 1993).

temporary units (TUs) Containers or tanks that are designated by EPA or an authorized
state to manage remediation wastes during cleanup at permitted or
facilities authorized to operate in Interim Status.  40 CFR § 264.553. 
58 FR 8683 (Feb. 16, 1993), 63 FR 65939 (Nov. 30, 1998)

treatment standards Land disposal restrictions (LDR) criteria that hazardous waste must
meet before it is disposed. 40 CFR Part 268.

TSDF Treatment, Storage, and Disposal Facility.  Generally, facilities
engaged in the treatment, storage, or disposal of hazardous waste.  

Unknown Window The “window” in a communication in which no one can see the data,
solutions, or opportunities.
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UST Underground Storage Tank is defined to mean any one or
combination of tanks (including underground pipes connected
thereto) that is used to contain an accumulation or regulated
substances, and the volume of which (including the volume of
underground pipes connected thereto) is 10 percent or more
beneath the surface of the ground.   See exemptions in 40 CFR §
280.12.

VOCs Volatile Organic Compounds.  Any organic compound which
evaporates readily to the atmosphere. VOCs contribute significantly
to photochemical smog production and certain health problems. 
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UNITED STATES ENVIRONMENTAL PROTECTION AGENCY 
WASHINGTON, DC. 20460 

MEMORANDUM 

dministrator for 

TO: RCRVCERCLA Senior Policy Managers 
Regional Counsels 

Rapid clean up of RCR.4 corrective action facilities and Superfund sites is one of the 
Agency’s highest priorities. In this contex& we often receive questions about management of 
remediation waste under the Resource Conservation and Recovery Act (RCRA). To assist you in 
successfully implementing RCRA requirements for mmediation waste, this memorandum 
consolidates existing guidance on the RCRA regulations and policies that most often affect 
nmediation waste management We encourage you to work with the regulations, policies and 
approaches outlined in this memorandum to achieve our cleanup goals as quickly and efficiently 
as possible. 

Note that not all remediation wastes are subject to RCRA Subtitle C hazardous waste 
requirements. As with any other solid waste, remediation wastes are subject to RCRA Subtitle C 
only if they are listed or identified hazsrdous waste. Environmental media are subject to RCRA 
Subtitle C only if they contain listed hazardous waste, or exhibit a characteristic of hazardous 
waste. These distinctions are discussed more completely below. 

The information in this memo is divided into three categories: information on regulations 
and policies that apply to all remediation waste; information on regulations and policies that 
apply only to con tammated media; and, information on regulations and policies that apply only to 
contaminated debris. Most of the references cited in this memo are available over the Internet 
The Federal Register notices published after 1994 are available at www.access.gpo.gov/nara; the 



guidance memos and other EP.-\ documents are available at www.epagov/corrcctiveaction. 
Federal Register notices and other documents are also available through the RCRAKERCLA 
hotline: in Washington D.C., call (703) 412-9810; outside Washington D.C., call (800) 424- 
9346; and hearing impaired call (800) 553-7672. The hotline’s hours are Monday - Friday, 
excluding Federal holidays, 8:00 - 5:00, eastern standard time. Many EPA guidance memos and 
other documents may also be obtained through the RCRAKERCLA hotline fax-back system. To 
obtain a list of documents available over the fax-back system, and fax-back system code 
numbers, call the RCRAKERCLA hotline at the numbers listed above. 

I hope this information will assist you as you continue to make protective, inclusive, and 
efficient cleanup decisions. If you have additional questions or require more information, please 
contact Robert Hall or Greg Madda of our staf&, on (703) 308-8484 or (202) 564-4229 
respectively. 

Regulations and Policies that Apply to AlI Remedition Wastes 

Area of Contamination Policy. In what is typically referred to as the area of 
contammation (AOC) policy, EPA interprets RCRA to allow certain discrete areas of generally 
dispersed contamination to be considered RCRA units (usually landfdls). Because an AOC is 
equated to a RCRA land-based unit, consolidation and in siru treatment of hazardous waste 
within the AOC do not create a new point of hazardous waste generation for purposes of RCRA. 
This interpretation ahows wastes to be consolidated or neated in rifu within an AOC without 
triggering land disposal restrictions or minimum technology requirements. The AOC 
interpretation may be applied to any hazardous remediation waste (including non-media wastes) 
that is in or on the land. Note that the AOC policy only covers consolidation and other in situ 
waste msnagement techniques carried out within an AOC. For e.r situ waste management or 
transfer of wastes from one area of contamination to another, see discussion of corrective action 
management units, below. 

The AOC policy was East articulated in the National Oil and Hazardous Substances 
Pollution Contingency Plan (NCP). See 53 FR 51444 for detailed discussion in proposed NCP 
preamble; 55 FR 8758-8760, March 8,199O for Enal NCP preamble discussion See also, most 
recent EPA guidance, March 13,1996 EPA memo, “U$e of the Area of Contamination Concept 
During RCRA Cleanups.” 

Corrective Action Management Units (CAMUs). The corrective action management 
unit rule created a new type of RCRA unit-a Corrective Action Management Unit or CAMU - 
spec&ally intended for treatment, storage and disposal of hazardous remediation waste. Under 
the CAMU rule, EPA and authorized states may develop and impose site-spec%c design, 
operating, closure and post-closure requirements for CAMUs in lieu of MT& for land-based 
rmits. Although there is a strong preference for use of CAMUs to facilitate ueattnenc 
remediation waste placed in approved CAMUs does not have to meet LDR treatment standards. 
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The main differences between CAMUs and the AOC policy (discussed above) are that 
when a CAMU is used, waste may be treated ex situ and then placed in a CAhIU, CAMUs may 
be located in uncontaminated areas at a facility, and wastes may be consolidated into CAh4Us 
from areas that are not contiguously contaminated. None of these activities are allowed under the 
AOC policy, which, as discussed above, covers only consolidation and in siru management 
techniques carried out within an AOC. 

CAMUs must be approved by EPA or an authorized state and designated in a permit or 
corrective action order. In certain circumstances, EPA and states (mcluding states that are not 
authorized for the CAh4U regulations) may use other mechanisms to approve CAMUs. See, 58 
FR 8677, February 16,1993; appropriate use of RCRA Section 7003 orders and comparable state 
orders is discussed below and in au EPA guidance memo tirn J. W&on Porter to EPA 
Regional Adminimators, “RCRA Permit Requirements for State Superlimd Actions,” November 
16,1987, OSWER Directive 9522.00-2. In addition, as appropriate, CAMUs may be approved 
by EPA as an applicable or relevant and appropriate requirement during a CERCLA cleanup 
using a record of decision or by an authorized state during a state cleanup using a CERCLA-like 
authority and a similar state document. See, e.g., 58 FR 8679, February 16,1993. &I 
opporronity for the public to review and comment on tentative CAMU approvals is required by 
the reguJations when CAMUs are approved using permitting procedures and as a manner of EPA 
policy when CAMUs are approved using orders. EPA recommends that, whenever possible, 
remediation project managers combine this public participation with other public involvement 
activities that are typically part of remediation. For example, public notice of tentative approval 
of a CAMU could be combined with public notice of a proposed plan under CERCLA. 

The CAh4U rule is currently subject to litigation; however, the suit has been stayed 
pending promulgation of the final HWR-Media regulations. Although EPA proposed to 
withdraw. CAMUs as part of the HWR-Media proposa& the Agency now intends to retain the 
CAMU rule. The Agency encourages approval of CAMUs when they are appmpriate given the 
site-specific conditions. 

The CAMU regulations are at 40 CFR 264.552, promulgated February 16,1993 (58 FR 
8658). The differences between CAMus and AOCs are discussed in more detail in the March 
13,1996 EPA guidance memo, “Use ofthe’kea of Contknation Concept During RCRA 
Cleanups.” 

Corrective Action Temporary Units (‘TVs). Temporary tmits, like corrective action 
management units, are RCRA units established specificahy for management of hazardous 
remediation waste. The regulations for temporary units f,TUs) were promulgated at the same 
time as the regulations for corrective action management units. The CAMU regulations 
established land-based u&s for neatment, storage and disposal of remediation waste; the TU 
regulations established non-land based units for treatment and storage of hazardous remediation 
waste. Under the TU regulations, EPA and authorized states may modify existing MTR design, 
operating and closure standards for temporary tank and container units used to treat and store 
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hazardous remediation waste. Temporary units may operate for one year, with an opportunity for 
a one year extension. 

Like CAMUs, temporary units must be approved by EPA or an authorized state and 
designated in a permit or corrective action order. In certain circumstences, EPA and states 
(including states that are not authorized for the TU regulations) may use other mechsnisms to 
approve TUs. See, 58 FR 8677, February 16,1993; appropriate use of RCIU Section 7003 
orders and comparable state orders is discussed below and in au EPA guidance memo Tom I. 
W-n Porter to EPA Regional Admb&mtors, ‘RCR4 Permit Requirements for State 
Super-fund Actions,“November 16,1987, OSWER Directive 9522.00-2. In addition, as 
appropriate, TUs may be approved by EPA as au applicable or relevant and appropriate 
requirement during a CERCLA cleanup using a record of decision or by an authorized state 
during a state ckanup using a CERCLA-like authority and a similar state document. Placement 
of waste in tanks or containers, including temporary units, is not considered land disposal. 
Therefore, waste does not have to be treated to meet LDR ueatment standards prior to being 
placed in a TLJ. Of course, LDRs must be met ifhazardous remediation wastes are eventually 
land disposed, for example, after they are removed from the m, however, ifn-eatment in a TU 
results in constituent concertnations that comply with applicable land disposal resciction 
treaunent standards, no further treatment prior to land disposal is required as a condition of the 
LDRs. 

An opportunity for the public to review and comment on tentative TU approvals is 
required by the regulations when JYUs are approved using permitting procedures and as a matter 
of EPA policy when TUs are approved using orders. * As with CAMUs, EPA recommends that 
whenever possible, remediadon project managers combine this public participation with other 
public involvement activities tbat are typically part of remediation. For example, public notice of 
tentative approval of a temporary unit could be combined with public notice of a proposed plan 
under CERCLA. 

The TLl regulations are at 40 CFR 264.553, promulgated February 16,1993 (58 FR 
8658). 

Determination Of When Contamination is Caused by Listed Hazardous Waste. 
Where a faciliv owner/operator makes a good fhith effort to determine if a material is a listed 
hazardous waste but cannot make such a determination because documentation regarding a 
some of contamhmtion, contaminant, or waste is unavailable or inconclusive, EPA has stated 
that one may assume the source, con tamiuant or waste is not listed hazardous waste and, 
therefore, provided the material in question does not exhibit a characteristic of hazardous waste, 
RCR.4 requirements do not apply. This approach was first articulated in the Proposed NCP 
preamble which notes tbat it is often necessary to know the source of a waste (or contaminant) to 
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determine whether a waste is a listed hazardous waste under RCRA’ and also notes that, “at 
many CERCLA sites no information exists on the source of the wastes.” The proposed NCP 
preamble goes on to recommend that the lead agency use available site information such as 
manifests, storage records and vouchers in an effort to ascertain the sources of wastes or 
contaminants, but that when this documentation is not available or inconclusive the lead agency 
may assume that the wastes (or con taminants) are not listed RCRA hazardous wastes. Tbis 
approach was contirmed in the final NCP preamble. See, 53 FR 51444, December 21,1988 for 
proposed NCP preamble discussion; 55 FR 8758, March 13, 1990 for &al NCP preamble 
discussion. 

This approach was also discussed in the HWIR-Media proposal preamble, 61 FR 18805, 
April 29,1996, where it was expanded to also cover dates of waste disposal - i.e., if, after a good 
faith effort to determine dates of disposal a facii owner/operator is unable to make such a 
determination because documentation of dates of disposal is unavailable or inconclusive, one 
may assume disposal occurred prior to the effective date of applicable lend disposal restrictions. 
This is jmportant because, if hazardous waste;was originally disposed of before the effective 
dates of applicable land disposal restrictions and media contaminated by the waste are 
determined not to contain hazardous waste when Srst generated (i.e., removed ftom the land, or 
area of contamination), the media are not subject to RCRA requirements, including LDRs. See 
the discussion of the contained-in policy, below. 

Site Specific LDR Treatment Variances. The regulations for site-specific LDR 
treatment variauces al.low~EPA and authorized states to establish a site-specific LDR treatment 
standard on a case-by-case basis when a nationally applicable treatment standard is . 
unachieveable or inappropriate. Public notice and a reasonable opportunity for public comment 
must be provided before granting or denying a site-specific LDR treaunent variance. EPA 
recommends that remediation project managers combine this public involvement with other 
public involvement activities that are typically pert of remediation. Regulations governing site- 
speci.& LDR ueamrent variances are at 40 CFR268.44@), promulgated August 17,1988 (53 FR 
3 1199) and clarified December 5,1997 (62 FR 64504). The most recent EPA guidance on site- 
specific LDR treatment variances, which includes information on establishing alternative LDR 
treatment .siandards, is iu the January 8,1997~guidance memo, “Use of Site-Specific Land 
Disposal Restriction Treatability Variances Under 40 CFR 268.44(h) During Cleanups.” 

In 1996, EPA revised its policy on state authorization for site-speciftc LDR treatment 
variances and began encouraging states to become authorized to ~approve variances. See, HWIR- 
Media proposal, 61 FR 18828 (April 29,1996). 
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On May 26,1998, EPA promulgated additional site-specii3c hmd disposal restriction 
treatment variance opportunities specific to hazardous contaminated soil. These opportunities 
are discussed below. 

Treatability Studies Exemption. The term “&&ability study”as defined at 40 CFR 
260.10 refers to a study in which a ham&us waste is subjected to a treatment process to 
determine: (1) whether the waste is amenable to the treatment process; (2) what pretreatment (ii 
any) is require& (3) the optimal process conditions needed to achieve the desired treatment; (4) 
the efficiency of a katoxnt process for a spec& waste or wastes; or, (5) the cbmact&&s and 
volumes of residuals from a particular treatment process. Under regulations at 40 CFR 261.4(e) 
and (f), hazardous wastes managed during a heatability study are exempt from many RCRA 
Subtitle C requirements. The regulations limit the amount of waste that may be ved under 
an exempt treatability study to, generally, 1000 kg of hazardous waste or 1 kg of acutely 
hazardous waste per study. For conmrGated environmental media, the volume limit is,’ 
generally, 10,000 kilograms of media that contain non-acutely hazardous waste and 2,500 
kilograms of media that contain acutely hazardous waste per study. There are also limits on the 
types and lengths of studies that may be conducted under the exemption and record keeping and 
reporting requirements. Regulations governing tzatabiity studies sre at 40 CFR 261.4(e) and 
(i), associated preamble discussions at 52 FR 27290 (July 19,1988) and 59 FR 8362 (February 
18,1994). 

Exempt+ for Ninety Day Accumulation. Management of hazardous waste in tanks, 
containers, drip pads and containment buildings does not constitute land disposal. In addition, 
EPA ,has provided an exemption for generators of hazardous waste which allows them to . 
accumulate (i.e., treat or store) hazardous waste at the site of generation in tanks, containers, drip 
pads or conteinment buildings for up to ninety days without RCR4 interim status or a RCRA 
permk Accmnulauon units must meet applicable design, operating, closure end post-closure 
standards. Because putting hazardous waste in a tank, container, drip pad or contaiument 
building is not considered land disposal, L.DRtr@ment standards do not have to be met before 
putting waste iu such units. LDRs must be met if hazardous wastes are eventually land disposed, 
for example, after they are removed from the accumulation unit; however, if treatment in an 
accumulation unit results in constituent concentrauons that comply with applicable land disposal 
resuiction ueatment standards, no fur&r treatment prior to land disposal is required as a, 
condition of the LDRs. The exemption for ninety-day accumulation is found in regulations at 40 
CFR 262.34; associated preamble discussion is at 51 FR at 10168 (March.24,1986). 

Permit Waivers. Under CERCLA Section 121(e), no Federal, state or local permit is 
required for on-she CERCLA response,actions. EPA has interpreted CEXCLA Se&on 121(e) to 
waive tbe requirement to obtain a permit and associated admin&&ve and pmcedmal 
requirements of permits, but not the substantive requirements that would be applied through 
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permits.: 

In addition on a case-by-case basis, where there may be an imminent and substantial 
endangerment to human health or the environmen& EPA has broad authority to require corrective 
action sad other appropriate activities under RCRA Section 7003. Under RCRA Section 7003, 
EPA has the abili~ to waive both the requirement to obtain a petmit and the substantive 
requirements that would be imposed through permits When EPA uses RCRA Section 7003, 
however, the Agency seldom uses RCRA Section 7003 to waive substantive requirements. In 
rare situarions where substantive requirements are waived, the Agency would impose alternative 
requirements (e.g, waste @eatment or storage requirements) as necessary to ensure protection of 
human health and the environment EPA may issue RCRA Section 7003 orders as among other 
sites, facilities that have been issued RCRA permits and ihcilities that are authorized to operate 
under RCRA interim status. In discussing the use of 7003 orders, where other permit authorities 
are available to abate potential endangerments, EPA generally encourages use of those other 
permit authorities (e.g., 3005(c)(3) omnibus permitting authority) rather than RCR4 Section 
7003. Similarly, ifRCRA Section 3008(h) or RCRA Section 3013 authority is available, EPA 
generally encourages use of these authoritiesrather than RCRA Section 7003. If permit 
authorities or non-RCKk Section 7003 enforcement authorities are inadequate, cannot be used to 
address the potential endangerment in a timely manner, or are otherwise inappropriate for the 
potential endangenuem at issue, use of RCRA Section 7003 should be considered. See, 
“Guidance on the Use of Section 7003 of RCRA” U.S. EPA, Office of Enforcement and 
Compliance Assurance, October 1997. 

In 1987, EPA issued guidance indicating that RCRA-authorized states with state waiver 
authorities comparable to CERCLA 121(e) or RCRA Section 7003 could use those state waiver 
authotities to waive RCR.4 requirements as long as the state did so in a manner no less stringent 
than that showed under the corresponding Federal authorities. These waivers sre most often 
used, as sre the Federal waivers, to obviate the need to obtain a RCRA permit, rather than to 
eliminate substantive requirements. See, EPA guidance memo from J. Wmon Porter to EPA 
Regional .4dministrators, “RCRA Permit Requirements for State Superfund Actions,” November 
16, 1987, OSWER Directive 9522.00-2. 

Exemption from 40 CFR Part 264 Requirements for People Engaged in the 
Immediate Phase of a Spill Response. Regulations at 40 CFR 264.1(g)(8) provide that people 
engaged in tr&ment or containment activities are not subject to the requirements of 40 CFR part 
264 ifthe activities are carried out during immediate response to: (1) a discharge of hazardous 
waste; (2) an imminent and substantial threat of a discbarge of hazardous waste; (3) a discharge 
of a materials which, when discharged, becomes a hazardous waste; or, (4) au immediate threat 
to human health, public safety, property or the envimmnent fkom the imown or suspected 
presence of military munitions, other explosive ma&al, or an explosive device. This means 

’ Note that, under main ci munstanccs, subsantic rtqnimmen~ may be waived using CERCLA Se+ the 
AR4R waiver provisions a! 40 CFR XO.4jO(f)( I )(ii)(C). 
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that, during the immediate phase of a spill response, hazardous waste management activities do 
not require hazardous waste permits (or interim status) and hazardous waste management units 
used during immediate response actions are not subject to RCRA design, operating, closure or 
post-closure requirements. 

Of course, ifhazardous waste treaiment activities or other hazardous waste management 
activities continue after the immediate phase of a spiu response is over, all applicable hazardous 
waste management and permitting requirements would apply. In addition if spIIls occur at a 
facility that is already regulated under 40 CFR part 264, the facility owner/operator must 
continue to comply with all appIicable requirements of 40 CFR Part 264 Subparts C 
(preparedness and prevention) and D (contingency plan and emergency procedures). See 
regulations at 40 CFR 26&l (g) and associated preamble discussion at 45 FR 76626 (November 
19,198O). See also, Sept 29,1986 memo fkom J. Wmon Porter (EPA Assistant Administrator) 
to Fred Hansen interpreting the 40 CFR 264.1 (g) regulations. 

Changes During Interim Status to Comply with Corrective Action Requirements. 
Under regulations at 40 CFR 270.72(a)(5), an owner or operator of an interim status facility may 
make changes to provide for weamen< storage and disposal of remediation wastes in accordance 
with an interim status corrective action order issued by EPA under RCRA Section 3008(h) or 
other Federal authority, by an authorized state under comparable state authority, or by a court in a 
judicial action brought by EPA or an authorized state. These changes are limited to treannenq 
storage and disposal of remedition waste managed as a result of corrective action for releases at 
the facility in question; however, they arc exempt from the reconstruction ban under 40 CFR . 
270.72(b). Under tbis provision, for example, EPA could approve a corrective action 
management tmit for treatment of remediation waste using a 3008(h) order (or an authorized state 
could approve a CAMU using a similar state authority), even iftbat unit would otherwise amount 
to “reconstruction.” Of course, units added at interim status facilities in accordance with this 
provision must meet all applicable unit requirements; for example, in the case of a CAMU, the 
CAMU requirements apply. See, regulations at 40 CFR 270.72(a)(5) promulgated March 7, 
1989 and associated preamble discussion at 54 FR 9599. 

Emergency Permits. In the event of an imminent and substantial endangerment to 
human health or the environment, EPA, or an authorized state, may issue a temporary emergency 
permit for Qeatment, storage or disposal of hazardous waste. Emergency permits may allow 
treatment storage or disposal of hazardous waste at a non-permitted facility or at a permitted 
facility for waste not covered by the permit Emergency permits may be oral or written. (If oral, 
they must be followed within five days by a written emergency permit) Ekrgency permits must 
specify the hazardous wastes to be received and managed and the manner and location of their 
went, storage and disposal. Emergency permits may apply for up to ninety days, but may be 
termiuated at any point if EPA, or an authorized state, determines that termination is appropriate 
to protect human health or the environment. Emergency permits must be accompanied by a 
public notice that meets the requirements of 40 CFR 124.10(b), including the name and address 
of the office approving the emergency permit, the name and location of the hazardous waste 
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treaunenL stotage or disposal facility, a brief description of the wastes involved, the actions 
authotized and the reason for the authorization, and the duration of the emergency permit. 

Emergency permits are exempt from all other requirements of 40 CFR part 270 and part 
124; however, to the extent possible and not inconsistent with the emergency situation, they must 
incorporate all otherwise applicable requirements of 40 CFR part 270 and parts 264 and 266. 

See, regulations at 40 CFR 270.61, originally promulgated as 40 CFR 122.27 on May 19, 
1987 (45 FR 33326). EPA has also written a number of letters interpreting the emergency permit 
regulations, see, for exampie, November 3,1992 letter to Mark Hansen, Environmental Products 
and Services Inc., Tom Sylvia Lowrance, Diitor Office of Solid Waste (available in the RCRA 
Permit Policy Compendium). 

Temporary Authorizations at Permitted Facilities. Under regulations at 40 CFR 
270.42(e), EPA, or an authorized state, may temporarily authorize a petminee for an activity that 
would be the subject of a class two or three permit modification in order to, among other things, 
facilitate timely implementation of closure or corrective action activities. Activities approved 
using a temporary autborimtion must comply with applicable requirements of 40 CFR part 264. 
Temporary authorizations are limited to 180 days, with an opporumity for an extension of 180 
additional days. To obtain an extension of a temporary authorization, a permittee must have 
requested a class two or three petmit modification for the activity covered in the temporary 
authorization. Public notification of temporary authorizations is accomplished by the permittee 
sending a notice about the temporary authorization to alI persons on the facility mailing list and 
to appropriate state and local governments. See regulations at 40 CFR 270.42, promulgated on 
September 28, 1988, and associated preamble at 53 FR 37919. 

Regulations and Policies that Apply to Contaminated Environmental Media Only 

Contained-in policy. Contarrktated environmental media, of itself, is not hazardous 
waste aud, generally, is not subject to regulation under RCRA. Contaminated environmental 
media can become subject to regulation under RCRA if they “contain” hazardous waste. As 
discussed more fully below, EPA generally considers contaminated environmental media to 
contain hazardous waste: (1) when they exhibit a characteristic of hazardous waste; or, (2) when 
they are contaminated with concentrations of hazardous constituents from listed hazardous waste 
that are above health-based levels. 

If contaminated environmental media contain hazardous waste, they are subject to all 
applicable RCRA requirements until they no longer contain hazardous waste. EPA considers 
conuuninared environmental media to no longer contain hazardous waste: (1) when they no 
longer exhibit a cbarac&istic of hazardous waste; and (2) when concentrations of hazardous 
constituents tirn listed hazardous wastes are below health-based levels. Generally, 
contaminated enviromnental media that do not (or no longer) contain hazardous waste are not 
subject to any RCRA requirements; however, as discussed below, in some circumstances, 
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contaminated environmental media that contained hazardous waste when first generated (i.e., 
first removed from the land, or area of contamination) remain subject to LDR neaunent 
requirements even after they “no longer contain” hazardous waste. 

The determination that any given volume of contaminated media does not contain 
hazardous waste is called a “contained-in determination” In the case of media that exhibit a 
characteristic of hazardous waste, the media are considered to “contain” hazardous waste for as 
long as they exhibit a characteristic. Once the charackk is eliminated (e.g., through 
treatment), the media are no’longer considered to “contain” hazardous waste. Since this 
determktion can be made through relatively stmightforward analytical testing, no formal 
“contained-in” determination by EPA or au authorized state is required. Just like determinations 
about whether waste has been adequately dechamc&&, generators of contaminated media may 
make independent determinations as to whether the media exhibit a charactexistic of hazardous 
waste. In the case of media that are contaminated by listed hazardous waste, current EPA 
guidance recommends that contained-m determinations be made based on direct exposure using a 
reasonable maximum exposure scenario and that conservative, health-based, strmdards be used to 
develop the site-specific health-based levels of hazardous constituents below which contaminated 
environmental media would be considered to no longer contain hazardous waste. Since this 
determination involves development of site-specific health-based levels, the approval of EPA or 
an authorized state is required. 

In certain circumstances the, RCIU land disposal resuictions will conktrue to apply to 
contaminated media that has been determined not to contain hazardous waste. This is the case 
when contaminated media contain hazardous waste when they are first generated (i.e., removed 
Tom the land, or area of contamination) and are subsequently determined to no longer contain 
hazardous waste (e.g., after trcaunent), but still contain hazardous constituents at concentrations 
above land disposal restriction treatment standards. It is also the case when media are 
contankted as a rest& of disposal of untreated (or ins&iciently treated) listed hazardous waste’ 
after the effective date of an applicable LDR treatment requirement Of comae, if no land 
disposal will occur (e.g., the media will be legitimately recycled) the LDR treatment standards do 
not apply. In addiuon, contaminated envimmnental media determined not to contain any waste 
(i.e., it is just media, it does not containsolid~or hazardous waste) would not be subject to any 
RCRA Subtitle C requirements, including the LDRs, regardless of the time of the “contained-in” 
determination. 

The contained-in policy was tirst articulated in a November 13, 1986 EPA memorandum, 
“RCRA Regulatory Status of Contaminated Grotmdwater.” It has been updated many times in 
Federal Register preembles, EPA memos and correspondence, see, e.g., 53 FR 31138,31142, 
3 1148 (Aug. 17,1988), 57 FR 21450,21453 (May 20,1992), and detailed discussion in HWIR- 
Media proposal preamble, 61 FR 18795 (April 29,1996). A detailed discussion of the 
continuing requirement that some soils which have been determined to no longer contain 
hazardous waste (but still contain solid waste) comply with land disposal ueatment standards can 
be found in the HWlR-Media proposal preamble, 61 FR 18804, the September 15,1996 letter 
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from Michael Shapiro (EP.4 OSW Director) to Peter C. Wright (Monsanto Company); and the 
preamble to the LDR Phase IV rule, 63 FR 28617 (May 26, 1998). 

Note that tie contained-in policy applies only to environmental media (soil, ground water, 
surface water and sediments) and debris. The contained-in policy for environmental media has 
not been codified. As discussed below, the contained-in policy for hazardous debris was codified 
in 1992. 

RCR4 Section 3020(b) Exemption for Reinjection of Contaminated Ground Water. 
Under RCRA Section 3020(a), disposal of hazardous waste into or above a formation that 
contains an underground source of drirking water is generally prohibited. RCRA Section 
3020(b) provides an exception for tmdergrouud injection carried out in connection with certain 
remediation activities. Under RCRA Section 3020(b), injection of contaminated ground water 
back into the aquifer from which it was withdrawn is allowed if: (1) such injection is conducted 
as part of a response action under Section 104 or 106 of CERCLA or a RCRA corrective action 
intended to clean up such contamination; (2) the contaminated ground water is treated to 
substantially reduce hazardous constituents prior to reinjection; and, (3) the response action or 
corrective action will, on completion, be sufiicient to protect human health and the environment. 
Approval of reinjection under RCRA Section 3020(b) can be included in approval of other 
cleanup activities, for example, as part of approval of a RCR4 Statement of Basis or CERCLA 
Record of Decision. See, RCR4 Section 3020(b), established as part of the 1984 HS WA 
amendments. See also, OSWER Directive 9234.1-06, “Applicable of Land Disposal Restrictions 
to RCRA and CERCLA Ground Water Treamrent Reinjection Superfund Management Review: 
Recommendation ?io. 26,” November 27.1989. 

LDR Treatment Standards for Contaminated Soils. On May 26,1998, EPA’ 
promulgated land disposal restriction treatment standards specific to conraminated soils.’ These 
treatment standards require that contaminated soils which will be land disposed be treated to 
reduce concentrations of hazardous constituents by 90 percent or meet hazardous constituent 
concentrations that are ten times the universal treatment standards (IJTS), whichever is greater. 
(This is typically referred to as 90% capped by 1 OxUTS.) For contaminated soil that exhibits a 
characteristic of @table, reactive or corrosive hazardous waste, treatment must also eliminate 
the hazardous characteristic. 

The soil treatment standards apply to all underlying hazardous constituents’ reasonably 
expected to be present in any given volume of contaminated soil when such constituents are 
found at initial concentrations greater than ten times the UTS. For soil that exhibits a 

3 Thii rule, which also addresses a nudxt of natt-soil issues, has been cbakqcd by a number of parties. To 
date. the parties have tiled non-binding saatments of issues only; how&m, based on those statements, it appears thaq 
with the exception oftbe requirement that PC% be included as an underlying hazardous cowiment which has been 
chaUenged for both soil and non-soil was@ the soil marment standards M not included in the challenges. 

‘ Except fluotidc, selenium, sulfides, vanadium and zinc. 
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characteristic of toxic, i@able, reactive or corrosive hazardous waste, treatment is also required 
for: (1) in the case of the toxicity characteristic, the characteristic constituent; and (2) in the case 
of ignitability, reactivity or corrosivity, the cbsracteristic property. Ahhougb treatment is 
required for each underlying hazardous constituent, it is not necessary to monitor soil for the 
entire list of underlying hazardous constiNents. Generators of conteminated soil can reasonably 
apply knowledge of the likely contaminants present and use that knowledge to select appropriate 
underlying hazardous COtEtiNentS, or classes of comtituents, for monitoring. As with the LDR 
treatment staadards for hazardous debris (discussed below), generatoa of contaminated soil may 
use either the applicable universal treatment standards for the contaminating hazardous waste or 
the soil treatment standards. 

See, soil treatment standard regulations at 40 CFR 268.49, promulgated May 26, 1998 
and associated preamble discussion at 63 FR 28602-28622. 

Note that the soil treatment standards supersede the historic presumption that an LDR 
treatment variance is appropriate for contaminated soil. LDR treatment variances are sdll 
available for contaminated soil, provided the generator can show that an otherwise applicable 
treaunent srandard (i.e., the soil @eannent standard) is unachieveable or inappropriate, as 
discussed above, or can show that a site-specific, risk-based treatment variance is proper, as 
discussed below. 

., 
Site-Specific, Risk-Based LDR Treatment Variance for Contaminared Soils. On 

May 26, 1998, SPA promulgated a new land disposal restriction treatment variance specific to 
contaminated soil. Under 40 CFR 268.44(h)(3), variances from otherwise applicable LDR . 
treatment standards may be approved ifit is determined that compliance with the neatment 
standards would result in treannent beyond the point at which short: and long-term threats to 
human health and the environment are minim&d. This allows a site-specific, risk-based 
determ&tion to supersede the technology-based LDR ixeatment standards under certain 
circumstances. 

Alternative land disposal rem-&ion ueaunent standards established through site SpeciSc, 
risk-based minimiz e threat variances should be within the range of values the Agency generally 
finds acceptable for risk-based cleanup levels. That is, for carcinogens, alternative treatment 
standards should ensure constituent concenttations that result in the total excess risk to an 
individual exposed over a lifetime generally falling within a range fbom 1 W to l,p, using 1 O-’ as a 
point of deparrcre and with a preference for achieving the more protective end of the risk range. 
For non-carcinogenic effects, ahemative treaunent standards should ensure consdNent 
concentrations that an individual could be exposed to on a daily basis without appreciable risk of 
deleterious effect during a lifetime; in general, the hazard index~should not exceed one (1). 
COnStiNent concentrations tbat achieve these levels should be calculated based on a reasonable 
maximum exposure scenario -that is, based on an analysis of both the current and reasonable 
expected firmre laud uses, with exposure parameters chosen based on a reasonable assessment of 
the maximum exposure that might occur; however, alternative LDR treatment standards may not 
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be based on consideration of post-land disposal controls such as caps or other barriers. 

See, regulations at 40 CFR 268,44(h)(4), promulgated May 26, 1998 and associated 
preambie discussion at 63 FR 28606-28608. 

Regulations and Policies that Appiy Only to Debris 

LDR Treatment Standards for Contaminated Debris. In 1992, EPA established land 
disposal restriction treatment standards specific to hazardous contaminated debris. The debris- 
specific treatment standards established by these regulations are based on application of common 
extraction, destruction, and containment debris treatment technologies and are expressed as 
specific technologies rather than numeric criteria. As with the corqainated soil neament 
standards discussed earlier, generators of hazardous contaminated debris may choose between 
meeting either the debris treatment standards or the numerical treatment standard promulgated 
for the contamktiu g hazardous waste. See, regulations at 40 CFR 268.45, promulgated August 
18,1992, and associated preamble discussion at 57 FR 37194 and 27221. 

Interpretation that Debris Treated to the LDR Debris Treatment Standards Using 
Extraction or Destruction Technologies no Longer Contain Hazardous Waste. W ith the 
land disposal retidon neaunent standards for hazardous contaminated debris, in 1992, EPA 
determined that hazardous debris aeated to comply with the debris treatment standards using 
one of the identikd extraction or desmxtion technologies would be considered no longer to 
contain hazardous waste and would, therefore, no longer be subject to regulation under RCRA, 
provided the debris do not exhibit any of the hazardous waste characteristics. This “contained-in 
determination” is automatic; no agency action is needed. Note that this automatic contained-in 
determination does not apply to debris treated to the debris mzatment standards using one of the 
identified immobilization technologies. See, regulations at 40 CFR 261.30 and ueamxnt 
standards at Table 1 of 40 CFR 268.45, promulgated August 18,1992, and associated preamble 
discus~on at 5 1 FR 37225. 

cc: Barbara Simcoe, Association of State and Territorial Solid Waste Management Officials 
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UNITED STAES ENVIRONMENTAL PRO~CTION AGENCY 
WASHINGTON, DC. 20460 

OFFICE OF 
SOLID WASiT AND EMERGENCY 

RESPONSE 

SUBJECT: Summary Chart of October 14,1998 Memorandum, “Management of _ 

FROM: .;&Yaz;D;;‘. ,,’ 

Permits and Stat; Programs Division 

‘, 

TO:, RCRA Senior Polky Advisors, Regions I - X 
Regional Counsels 

-- - . - 

On Oci$ber 14,199s we issued a guidance memorandum, !‘Management of Remediation 
Waste under RCRA” which provides information on the RCRA regulations and policies that 
most ofteri affect remediation waste. The attached chart summarizes the memo and can be used 
to quickly identify possible remediation waste management strategies and to compare one 
remediation waste management approach to another. , 

I emphasize that the information in the chart significantIy simplifies many of the RCdA 
remediation waste regulations and policies for purposes of summary. For complete information 
you should continue to refer to the guidance’memorandum and the materials referenced therein. 

I hope this information in this,‘cbart will be helpful as you continue to make protective, 
inclusive and efficient cleanup decisions. 

cc: Barbara Sicoe, Association’of State andTerritorial Solid Waste Management O fficials 

Attachment. 
. 

. 



Stimm~ry of Rcgulatioos and P&s That Often AUed Md&cnl of Rcmedlatlo” Waste Under RCRA - October 1998 

Rcgul~lion I Policy on-site I WSSISS More lslormalio” 
OU-Sk Covered 

bwof Co~~tamiaali&- Allows wasl~ to e amwlidatcd bnd ticpled in sifu On-site. in All RW 53 FR 5 1444 ic.r detailed discussion in proposed NCP preamble; 55 
Richin an ADC without Criggering land disposal reslriclians or minimum situ only FR 8758-8760, March 8. 1990 Cot Rnal NCP preamble discussion. See ‘. 
,echnology rquimnunts. For ADC. wnlunination must be wnbguous but dots also. most recent EPA guidance, March 13. IYY6 EPA memo. “Use of 
rot have to be homogeneous. -- -_ tic Area of Contaminalion Concept During KCRA Cleanups.” 

CAMIJ - Corrcclivc Aclion Managemud Units are a type oiRCRA unil On-siE AIIRW 40 CFR 264.552, pmmkgalcd February 16.1993 (58 FR 8658). The 
ipecikally for RW. RW may be placed inlo CAMUs and (M(cd in CAMUs only difkenczs behveen CAMUs and ADCs are discussed in m”rc detail in 
without triggering LDRs or MTRs. Prior s#de M EPA epprokl and spccificntion lbe March 13.1996 EPA guidance memo, “Use of the Area of 
>f unit standards required. Contamination Concepl During RCRA Cleanups.” 

NJ - Corre&c Adion Tunpmary U&s ~‘8 Iype of RCRA ““it specifically for On-rile All RW 
RW. TUs may mcd ticdilicd deign, &rating and cloourc st@wds inslead of 

40 CFR 264.553. promulgated Fcbavy 16.1993 (58 FR 8658). 
only 

Ihe RCRA standa& thal “sually apply lo tuJu a”d conlai~ers. prior “CpLc or EPA 
approval tid spccificalion of unit s&m&w& rqukd. $Jpualicm &I@c~ to one 
year v+ oppodunity for 0°C one-year extension. 

Dctermhtiota or rbctLer comtamlmalloa cawed by listed Lazardow waste - Both All RW 53 FR 51444. D&nbcr 21.1988 for proposed NCP prwnble 
If. aRer i good f*thh’cflort to find infnmmkm, intinmatii abotd the source of a 
waste or ConlaminatiDn is uMviilciblc 8x incoaclusive, o(K aui usumti waste is 

tiiiioc; 55 FR 8758. March 13.1990 for linal NCP prcvnblc 
discussion. I 

SitcrpwllkLDR treatment vwia~cu - EPA md kmrizcd rWa.Ay Bolh AIIRW 40 CFR 268.44(hX pmmulgaled August 17.1988 (53 FR 3 1199) md 
establish I site-spccilic LDR tkatmmttionaarc-bycclscbasiswhcna clarified Decunber 5.1997 (62 FR 64504). Most recent EPA 
t@kmally appliilc ~&men; stzmdmd is unkhieveablc or iaappmpfiate. Public guidax., J&uwy 8.1997,mmm “Use of Site-Specific Land Disposal 
notice and arurolublc opportunity for public qmment must l!c provided before Rawic!i”n Tmalability Variances Under 40 CFR 268.44(h) During 
granting 01 drying a sicorpccifffi LDR lmancal vuiwe. Cleanups.“. 

Treatability rt.mdy exempDon - Cetiain qumditia qf hazardour wuk arc On-site All RW 
exempted horn many RCRA rquitemmts during lkalabilily studies. 

40 CFR 261.4(e) and (f). rwciakd pwanblc disqssions a~ 52 FR 
only 2729O(July 19.1988)and 59 FR 8362 (February 18.1994). 

The descripliom of reg”lUi~~and policies in thii dwt have beal Signilifantly simp!ified for purpcac ofsummary. All of the regulations and policies summarized have additional 
cmnplcxitks Md rmy be subject IO additional liiibuions. F.“r kinplctc inf+nwion, plea% refer 80 the referenced makrials and 1” the U.S. EPA guidance memorandum, “Manrgcmcnt “f 
Ran~iaIion W~IE Under RC&A.” Ddober 14.1998. 

Anaehmcnt IO Odokr 15. I?98 memorPndum *S&m&y &rl of ~obu 14.1998 Mcmor&d”m ‘Managernerd af Rnncdialio” Waste Uider RCRA,‘” from Stephen F. &MC, A&g 
Director Pmnits md State PrograM Division, U.S. EPA ORicc of Scdid~ Waste and Emergency Response. 

Page I of4 . . . 



. 
Summary of Rsgulations~an~ Policies That Onea Aflect Manrgcmeai ol Remedla1ion Waste Under RCRA - Oclubcr 199X 

Rcgulalion I Poticy On-silt I Wastes More lnlormation 
Ofl-si1e Covered 

Etcmpllon for 90 day accumula1ion - Gencrato~ may acwmulate (i.e.. (real or On-silt ‘All RW 40 CFR 262.34; associated prcamblc discussion is at 5 I I-R at (016% 
rtore) hazardous waste ip ranks, con~aincrs, drip pads oi cpntainmcnt buildings for only (March 24.1986). 
up to ninety days without RCRA interim SMUS Or a RCRA pennil. Placement of 
waste in accumulation units dnes not constituteland t&pnsal. Accumulation units 
must meal applicable design. operating, closure and post-closwe standards. 

= z ” :,z-’ I..- 

Permi1 waivers-.Nn Federal. state cw Id pmnit is rquired for on-Sk Both AU RW CEkLA Section 121(c); “Guidance on the use ofSccGnn 7003 o~ 
CERCLA responk a&w. Under RCRA Se&on 7003. EPA has the ability lo RCRA,” U.S. EPA. Ollice of Enfnrccment and Compliance 
waive both (ha rcqitirmicnl IO obtain a pmmit and the substantive requirements Assntan~~. 0ct0k 1997 and EPA guidance mcmn born 1. Winston 
kbat would be impoH through pertnits.. States with state waik authoritia Porla to EPA Regional Administrators. ‘RCRA Permit Requiremen& 
campamble lo CERCLA 121(c) or RCRA Sect&n 7003 may waive RCRA for S&k Supcr&td Aaions.” November 16.1987. OSWEK Directive 
rquircmants in a manner tta lass sti~gcttl than that allowed uttdsr the 9522.00-2. 
corrapnnding Fadem1 waivers. 

Esctkptio~~ rmtt~ part 26i raqquirctwts forpaapls engaged I* lba lmmedla1a Both AIIRW 40 CFR 26&l(8) and assnciatcd preamble discussion at 45 FR 76626 
phalc Of.8 spill wpow - PcOplC engaged in tieatment M  cOttti~m~1 &Ztivitias (November 19.1980) and Sapl. 29.1986 matnn from J. Winston 
are no1 subject IQ 40 CFR pail 264 during iMDcdi+ rasponsa to diga Or Pnrtcr(EPA Assistant Administrator) to Fred tlanscn intcrprcting the 
imminent and sttbstatdial (hrcats of dbcbargrs of baaa+ws waste and ktwvn OT 40 CFR 264.!(g) t@ations: 
suspected military mktiticns: other explosive material* or explosive devic-ss. . 

ch8a.p durkg inkrim tiius’10 comply with corractive action raqniwmeati On-site All RW 40 CFR 270.72(a)(5) promulgated March 7.1989 and assnciatcd 
- An nw,or o+&r pf aninterim stains fwzility may make ChMgcZ IO pmvide preamble discussion at 54 FR 9599. 
for ~~ttncnt. storage and diil of RW in r+wrdaw with an interim status 
conutivc action ardor issued by EPA under RCRA S&tii 3008(h) or o(hcr 
Federal authority. by an authmized slate under comparab!c stak atdhority, or by a 
cnwt in a judicial actibn brought by EPA M  an authorized state. 

Tbhe descilptions of regulations and policies in this chak,havc ban significantly sii$ifisd for purpnsc ofstnnma&. All of the regulations and policies summarized have additional 
complexities and may be subject to additional limitations. For com+tc infonnalion. please refer to Ihc rcfcrenccd malcrials and to the U.S. EPA guidance memorandum. “Management nf 
Rcmcdiation Waste Undn RCRA.” Occobcr 14.1998. 

Attachment 10 October 15.1998 memorandum “Summary Chart of&Iober 14.195’8 Mcmoranduni ‘Managemcn( of Rcmediation Waste Under RCRA.‘” from Stephen F. Hearc, Acting 
Director Permits and Stat? Programs Division, U.S. EPA OlXce of Solid Waste and Emergency Response. 
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Summmy of Regulntioos and tiolicicr TImi Oflen Allcel h.ti~;l.demcnt of Remcdi8Ilon War& Under RCRA - October 1998 

‘Regu*lion I Policy 

Einergcncy permits - IF there is an imminent and subslanlial endangumal 10 
human hullh or the environment. EPA. or M authorized slalc. may issue B 
ternpow cmcrgcncy pumit for trcalment, stomgq or dispoul of hazardous wasle. 
Emergency pcrmiu may sllow lMLmenl, storage or diiposal of h-d+ wasIeBl 
a non-permitted facility or at% permitted facility for waste non covacd by chc 
permil. 

Temparmy authoriutiions a( permilted hcUiliu - EPA, or an authorized stale, 
may temporarily aulhorize s permilla for M aaivily lbal would be lbc subject of a 
class two or lhrcc pennil,modifiution in order lb. among olha lhings. facililale 
timely implemenlalion of closure or comxtivc sclion. 

Cont~bxd-in policy - Contaminsled environments1 media teal does not exhibit a 
characteristic of hazardous wr& and, ifconraminatcd by listed waste. has 
consC.nwations of haznrdows cqnslihlmts that nrc.below hcahh-bfwd levels does 
no1 need lo be managed LC haznrdous wof’c: 

. . 

RCRA Se&cm 3020(b) cremplloo for reinjeclio~ of contimin~led ground 
water- Injection of Eonbunilutcd ground wrtcr back into @e aquifer from which 
it ws withdrawn iisllowcd if certain requbzments UC mqt. ‘. 

._ 

LDR lrclltmnl st8ndwds lw conl8min&d ssil {SOi! specific &almenl 
slnndards of 90% mduclion in concenlmlions bf hazardous constilucn(s or Ien 
limes (he universal trcatmc-n~ sbmdard. whichever is l&s Ningcnl. Trcalmen~ 
rcquircd for aI1 underlying hamrdous conslitwnls mason@ly cxpcacd to be 
pracnl when such mqtituenls we fmmd ti inilbd wnc+nlmtions grcalcr llw IO 
XVTS. . 

On-site I 
Off-site 

Bolh 

- = .: 

Bolh 

Bolh 

Both 

BOlb 

wnsru 
COVWXI 

All RW 

:I---- 

All RW 

Media 
Only 

Ground 
wabx only 

Soil only 

More lofwmnlioo 

40 CFR 270.61. Qriginally promulgated as 40 CFR 122.27 on May 19, 
1987 (45 FR 33326) and November 3. 1992 Iellcr to Mark Ilanxn. 
Environmental Pmducls and Services Inc.. from Sylvia Lowrancc. 
Dir&or Office ofSolid Wasle (available in dlc RCRA Permit Policy 
Compendium). 

40 CFR 270.42. promulgalcd on Scptcmbcr 28. 1988. and associated 
prqmble BI 53 FR 37919. 

Nov. IX 1986 memo. “RCRA Regulatory Stalus of Conlaminatcd 
Groundwatu”~~d53’FR31138,31142,31148 (Aug. 17. 1988); 57 
FR 21450.21453 (May 20.1992); 61 FR 18795 (April 29, 1996); 
SepIcmber 15.1996 Iclter lo Monsanto Company; and 63 FR 28617 
(May 26.1998). 

RCRA Scclion 3020(b). See also. OSWER Direcliye 9234.1-06. 
“Applkable of LMd Disposal Restrictions lo RCRA and CERCLA 
Ground ~~%~~Trealma~t Rcinjeclion S.+per!imd Managemen Review 
Recommmdation No. 26.” November 27.1989. 

40 CFR 268.49. promulgaled May 26, 1998 and associalcd prcamblc 
discussion at 63 FR 28602-28622. 

The descriptions of regulalions and policies in this chart have bca significantly simplified for purpose of summary. 
co~pluilia smd may k subjecl IO wtditimml limilati0#X. 

All of the regulations and p&&s summarized have addilional 

Rcn+ialion Waste U&r RCF.” +~~bu 14.1998.~ 
For cotnp~clc information. plcascrcfer to chc refcrebced malwials and lo the U.S. EPA guidance memorandum. “Managemen of 

Altachmenl lo October 15. I$‘98 memomndu~ “Sammy Chti Of &tOba 14, I998 Memdrandum ‘Management of Remedialion Waste Under RCRA,“’ from Stephen F, Hac, Acting 
Director Pennils mxl Stale Programs Division, U.S. EPA Onice Qf Solid Waste and Emergency Response. 
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Summary of &gulrtions and PoliciuTbal Oftes Affect Mansgekt of Rcmedlrlion Waste Under RCRA - Oclobcr 1998 

I 
Regulrtion I Policy On-site I WPSkl 

OK-Sk C!CWe*cd 

Sk-specific risk-based LDR ;reatmenl varim~ce for eontamis~tcd SOI! - EPA. Both Soil only 
or in authorized state, may approve a variance from ar\ oiherwiss applicable 
tramcnt standwd if compliance with (hat sbmdard would mull in treatment 
beyond the poini at which threats am minintkzd. 1’ -_... 

-- Debris 
.: 

LDR trealment standrrds for cootaminaled debris- Debris specific twtmcnt Both : 
standards exp&sed as spcciticd treatmenl methods I technologies. ’ only 

Intc&m~l&n ilml debrh trukd uring crlr~clkm or destruction lccb@ologia Both 1 Debris 
DD longer cout+n bwrdoru wulc -Debris trratrd to comply with the debris 
trutment standa& using one of the identitied utmction or dawdion 1 

only 

iechnolog+s would be conkkrcd no longer to c&d& huardous waste and ‘i . 
would. therefore+ no longer be subject to regulation under R6RA. provided the I 

I i . .: 

I I 

Most of ihc’ references cited in this chart TC available ova the Intcmet. The Federal Reglsler solices publi&d atIer 1994 ate available at mnvrcceu.gpo.gov/nara; lhe guidance memos 
and olhn EPA docummtt are available at ~.cpn.gov/correctiw.actiescCion. F.$dcral Register npticcs and other documents are also availabld through the RCRAlCERCtA hollinc: in 
WashingIon D.C., call (703) 412-9810; outside Washington D.C., all (800) 424-9346; and h&ring impaired call (800) 553-7672. Tbe hotline’s hours are Mond?y - Friday. excluding 
Federal holidays, &Ml. 5:&I, ustern standard lima Me,ny EPA guidanc+ mcmoa and other d&xmcnts may also be obtiqcd thmugh the RCRAKERCLA hotline fax-back system. To 
&ain a list ofdtiumcntt available over the fax-back syslcm. and fkx-&k system code nttmber~. call (he RCRAKERCLA hotline at the numbers listed above. 

: . . i 
._ 1 

More Information 

40 CFR 268,44(h)(4). promulgated May 26.‘1998 and associaied 
preamble discussion at 63 FR 28606-28608. 

4dCFR 268.45. pmmulgrded August 18.1992. and associated 
preamble discussion at 57 FR 37194 and 2722 I. 

40 CFR 261.3(f) and trulmcnl siandards 81 Table I of 40 CFR 268.45 
promulgalcd Augusl 18. 1992. and nssaialed preamble discussion at 
51 FR 37225. 

,, , 

The dcscrip&ns ofregulations and pcdiCic3 in this chart have bea signilieantly simplitied for purpose of rummary. All of the regulalions &rd policies summarized h&c additional 
complexities and may be subject lo addition@ lintitations. 
Remedialion Waste U&r RCRA.” Octokr 14.1998. 

For camplclc inform+m; please refer lo the &fcrcncrd materials and lo the U.S. EPA guidance memorandum. “Management of 

Aiiachment lo October IS. 1998 memorandum “Summary chart Ofoc(Obu 14.1998 Mcmoranduin ‘Managcmcrtl of Remedialion Waslc Under RCRA.“’ from Sliphen F. Heam, Atting 
Direcior Permits and State Programs Division, U.S. EPA Oflice ofSolid Wrisle and Emergency Response. 
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MANAGEMENT OF REMEDIATION WASTE UNDER RCRA 
ROADMAP 

GUIDANCE SUBJECT 
AREA 

CITATION TOPICS 

Lrea of Contamination Policy 
AOC) 

EPA Letter from Michael 
Shapiro to Norman 
Nosenchuck, March 25, 1996 

EPA Memorandum from 
Michael Shapiro, Stephen D. 
Luftig, and Jerry Clifford to 
RCRA Branch Chiefs and 
CERCLA Regional Managers, 
March 13. 1996 

Information on the Scope and 
Applicability of the Area of 
Contamination Policy 

Use of the Area of Contamination Concept 
During RCRA Cleanups 

EPA Letter from David 
Bussard to Scott DuBoff, April 
6.1994 

EPA Memorandum and 
Document from Sylvia 
Lowrance and Bruce Diamond 
to Waste Management Division 
Directors, RCRA Branch 
Chiefs, and RCRA Regional 
Counsel, August 31, 1992 

EPA Interpretation of “Active 
Management” in the Closing of Waste 
Management Facilities 

Use of the Corrective Action Management 
Unit Concept 

EPA Letter from Sylvia 
Lowrance to Douglas Green, 
June 11, 1992 

EPA Memorandum from 
Caroline Wehling to Steven 
Golian, April 16, 1991 

Applicability of RCRA Requirements to 
Common Excavation Activities 

Land Disposal Restrictions (LDR) 
Applicability for Investigative Derived 
Wastes 

EPA Letter from Don Clay to 
Richard Stall, January 7, 1991 

Applicability of LDR Guides 

EPA Memorandum from 
Sylvia Lowrance to David 
Ullrich, October 9,199O 

EPA Letter from Lisa 
Friedman to Richard Stall, 
September 5, 1990 

Replacement of Contaminated Soil and 
Debris Treated Under a Treatability 
Variance 

Applicability of LDR and Permitting 

55 FR 8758-8764 (March 8, 
1990) 

Final National Contingency Plan (NC?) - 
Preamble Discussing the Area of 
Contamination (AOC) 
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MANAGEMENT OF REMEDIATION WASTE UNDER RCRA 
ROAD MAP 

GUIDANCE SUBJECT 
AREA 

CITATION TOPICS 

Superfond Directive : 9347.3- Superfond LDR Guide #5 : Determining 
OSFS; Superfund LDR Guide When Land Disposal Restrictions (LDRs) 
#5 (July, 1989) Are Auplicable to CERCLA Response 

Area of Contamination Policy Actions 
(AOC) - Continued 53 FR 51443-51447 Proposed National Oil and Hazardous 

(December 2 1, 1988) Substances Pollution Contingency Plan 
(NCP) - Preamble Discussing the Area of 
Contamination (AOC) 

EPA Memorandum from Use of the Area of Contamination Concept 
Michael Shapiro, Stephen D. During RCRA Cleanups Which Covers 
Luftig, and Jerry Clifford to Some of the Differences Between AOCs 
RCRA Branch Chiefs and and CAMUs [located with “AOC” 
CERCLA Regional Managers, materials] 
March 13, 1996 

EPA Letter from Michael 
Shapiro to M.L. Mullins, 
October 18, 1995 

Agency Flexibility in the CAMU Rule 

EPA Memorandum from Appropriate Mechanism for Approval of 
Devereaux Barnes to Norm CAMU at U.S.S. Lead Facility 
Niedergang, February 17, 1995 

Corrective Action 
Management Units (CAMUs) 
k Corrective Action 
remporary Units (TUs) 

EPA Letter from Sylvia Impact of CAMU Regulations on the 
Lowrance to Doug MacMillan, Management of “As-Generated” 
May 4, 1993 Hazardous Wastes 

58 FR 8658-8685 (February CAMUs & TUs, Final Rule 
16, 1993) 

58 FR 8679 (February 16, 
1993) 

EPA Authority of CAMUs During a State 
Cleanup Using CERCLA-like Authority 
and Similar State Documents 
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MANAGEMENT OF REMEDIATION WASTE UNDER RCRA 
ROAD MAP 

GUIDANCE SUBJECT 
AREA 

CITATION TOPICS 

63 FR 28619 (May 26,1998) Land Disposal Rule Phase IV; Preamble 
Discussion on LDR Applicability to 
Contaminated Soil 

Determination of When 
Contamination is Caused by 
Listed Hazardous Waste 

61 FR 18804-18805 (April 29, Management of Hazardous Contaminated 
1996) Media (HWIR-Media); Proposed 

Preamble Discussion on Application of 
LDRs 

55 FR 8758-8760 (March 8, Final NCP [located with “AOC” 
1990) materials] 

53 FR 51444 (December 21, Proposed NCP - Preamble Discussion on 
1988) Determination of When a Waste is a 

Listed Waste under RCRA 

63 FR 28606-28608 (May 26, 
1998) 

LDR Phase IV Soil Treatment and 
Standards - Preamble Discussion on 
Variance from Soil Treatment Standards 

62 FR 64504-64509 
(December 5, 1997) 

Clarification of Standards for Hazardous 
Waste _ LDR Treatment Variances, Final 
RUIC 

EPA Memorandum from Use of Site-Specific Land Disposal 

Site-Specific LDR Treatment 
Michael Shapiro and Steve Restriction Treatability Variances Under 

Variances Luftig to RCRAKERCLA 40 CFR 268.44(h) During Cleanups 
Regional Senior Policy 
Managers, January 8, 1997 

61 FR 18828 (April 29,1996) HWIR-Media Proposal - Preamble 
Discussion on Media Treatment Variances 

53 FR 31199-31200 
(August 17, 1988) 

Preamble Discussion on Non-Rulemaking 
Procedures for Site-Specific LDR 
Treatment Variances 

Treatability Studies 
Exemption 

59 FR 8362-8366 (February 
18, 1994) 

EPA Letter from Sylvia 
Lowrance to Joseph Paulick, 
September 9, 1992 

53 FR 27290-27302 (July 19, 
1988) 

Hazardous Waste Treatability &dies 
Sample Exclusion Rule 

Clarification of RCRA Regulations 
Concerning Notification for Treatability 
Studies 

Hazardous Waste Treatability Shldies 
Sample Exemptions - Final Rule 
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MANAGEMENT OF REMEDIATION WASTE UNDER RCRA 
ROAD MAP 

GUIDANCE SUBJECT 
AREA 

CITATION TOPICS 

Exemption for Ninety Day 
Accumulation 

51 FR 10168 (March 24, 1986) Exemption for Ninety Day Accumulation 

Permit Waivers 

EPA Memorandum from RCRA Permit Requirements for State 
J. Winston Porter to Regional Superfund Actions 
Administrators, November 16, 
1987 

EPA OECA Memorandum Transmittal of Guidance on the Use of 
from Steven A. Herman to Section 7003 of RCRA (Actual Guidance 
Addressees, October 20, 1997 located in Corrective Action Toolbook) 

EPA Letter from Sylvia Response to Questions on a Variety of 
Lowance to Elizabeth Powell, RCRA Issues Related to Remediation of 
June 15, 1989 Contamination at a Facility 

Exemption from 40 CFR Part EPA Letter from J. Winston Responses to questions related to 
264 Requirements for People Porter to Fred Hansen, accidental spills of listed or characteristic 
Engaged in the Immediate September 29, 1986 hazardous wastes 
Phase of a Spill Response 

45 FR 76626-76630 Preamble Discussion on the Hazardous 
(November 19, 1980) Waste Spill Response Exemption 

Changes During Interim 54 FR 9599 (March 7, 1989) Changes to Interim Status Facilities, Final 
Status to Comply with Rule - Changes During Interim Status 
Corrective Action Related to Corrective Action 
Requirements 

EPA Letter from Sylvia 
Lowrance to Mark Hansen, 
November 3, 1992 

Interpreting the Emergency Permit 
Regulations 

Emergency Permits 40 CFR 270.61, originally Hazardous Waste and Consolidated Permit 
promulgated as 40 CFR 122.27 Regulations Preamble Discussion on 
45 FR 33326-33327 (May 19, Emergency Permits 
1980) 

53 FR 37919-37921 Permit Modifications for Hazardous Waste 
(September 28, 1988) Management Facilities, Final Rule - 

Preamble Discussion on Temporary 
Temporary Authorizations at Authorizations 
Permitted Facilities 
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MANAGEMENTOFREMEDIA*I~NWASTEUNDERRCRA 
ROADMAP 

GUIDANCE SUBJECT I CITATION I TOPICS 

63 FR 65877-65879 
(November 30, 1998) 

HWIR Media - Final Rule - Preamble 
Discussion on “How has EPA Tried To 
Solve These Problems in the Past’?” 

Contained-In Policy 

EPA Letter from Elizabeth 
Cotswortbto William R. 
Weissman, August 2 1, 1998 

USWAG’s, EEI’s, and AGA’s Concerns 
Regarding the Effects the LDR Treatment 
Standards Published on May 26, 1998 
May Have on Cleanup of Manufactured 
Gas Plant Sites 

63 FR 28621-28622 (May 26, LDR Phase IV Final Rule - The 
1998) Contained-In Policv Preamble Discussion 

HWIR Media - Proposed Preamble 
Discussion on the Contained-In Policy 

Clarification of Several RCRA Issues 
Including the Contained-In Policy 

EPA Letter from Michael 
Shapiro to Peter Wright, 
September 15, 1995 

Response to a Letter Seeking Clarification 
of the Contained-In Policy 

EPA Memorandum from The Contained-In Policy as it Applies to 
Devereaux Barnes to Norm Environmental Media Contaminated with 
Niedergang, February 17,1995 P and U Listed Wastes 

EPA Letter to T.L. Nebrich, Jr., The Contained-In Policy as it Applies to 
March 22, 1994 Contaminated Soils 

EPA Letter from Michael 
Shapiro to William Warren, 
October 15, 1992 

Clarification of Issues Relating to the 
Regulatory Status of Soils Contaminated 
from the Releases of Commercial 
Chemical Products 

51 FR 37225-37226 
(August 18, 1992) 

EPA Letter from Sylvia 
Lowrance to John Ely, 
March 26, 1991 

Identification and Listing of Hazardous 
Waste CERCLA Hazardous Designation - 
Preamble Discussion on Codification of 
Contained-In Policy for Debris 

Summarization of EPA’s Current Position 
on the Contained-In Policy 
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MANAGEMENT OF REMEDIATION WASTE UNDER RCRA 
ROAD MAP 

GUIDANCE SUR.IECT 
AREA 

:ootained-In Policy - 
:ontinued 

Soil Treatment Standards 

RCRA Section 3020(b) 
Exemption for Relnjection of 
Contaminated Groundwater 

LDR Treatment Standards for 
Contaminated Soils 

T 
I - 

CITATION 

EPA Letter from Jonathan 
Cannon to Thomas Jorling, 
June 19, 1989 

EPA Memorandum from 
Sylvia Lowance to Jeff 
Z&son, January 24, 1989 

EPA Memorandum from 
Sylvia Lowance to Timothy 
Fields, Jr., January 3, 1989 

EPA Memorandum from 
Marcia Williams to Patrick 
Tobin, November 13, 1986 

EPA Memorandum From 
Elizabeth A. Cotswonh to 
RCRA Regional Senior Policy 
Advisors, October 19, 1998 

63 FR 28602-28622, (May 26, 
1998) 

63 FR 28751-28752 (May 26, 
1998) 

EPA Letter from Michael 
Shapiro to Jane11 Bergman, 
June 14, 1995 

EPA Memorandum from Don 
R. Clay to Waste Management 
Division Directors and 
Regional Counsel, 
December 27.1989 

63 FR 28602-28622 (May 26, 
1998) I - 

TOPICS 

EPA Interpretation of the Contained-In 
Policy 

Status of Contaminated Groundwater and 
Limitations on Disposal and Reuse 

Status of Personnel Protective Equipment 
as a RCRA Waste 

RCRA Regulatory Status of Contaminated 
Groundwater 

Phase IV Land Disposal Reshictions Rule 
_ Clarification of Effective Dates 

LDR Phase IV Final Rule - Preamble 
Discussion on LDR Treatment Standards 
for Soil 

Alternative LDR Trearment Standards for 
Contaminated Soil 

Interpretation of Land Disposal 
Restrictions Phase II Final Rule as it 
Pertains to Underlying Hazardous 
Constituents in the Soil that Exhibit 
Toxicity Characteristics 

Applicability of Land Disposal 
Restrictions to RCRA & CERCLA 
Groundwater Treatment Reinjection - 
Superfund Management Review: 
Recommendation No. 26 

LDR Phase IV Soil Treatment Standard 
Regulations [located with “Soil Treatment 
Standards ” materials] 
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MANAGEMENT OF REMEDIATION WASTE UNDER RCRA 
ROAD MAP 

GUIDANCE SUBJECT 
AREA 

CITATION TOPICS 

63 FR 28606-28608 (May 26, LDR Phase IV Final Rule - Preamble on 

Site-Specific, Risk-Based LDR 1998) Site-Specific, Risk-Based LDR Txatment 

Treatment Variance for Variance for Contaminated Soils [located 

Contaminated Soils with “Regulations and Policies that Apply 
to Contaminated Environmental Media” 
materials] 

EPA Letter from Michael 
Shapiro to Kenneth Kashw, 
June 3, 1994 

Clarification of the RCRA Regulations 
Applicable to Hazardous Debris 

57 FR 37194, (August 18, LDRs for Newly Listed Wastes and 
1992) Hazardous Debris - Final Rule Summary 

LDR Treatment Standards for 
Contaminated Debris 57 FR 37221-37243, LDRs for Newly Listed Wastes and 

(August 18, 1992) Hazardous Debris - Preamble Discussion 

57 FR 37277-37280, 
(August 18, 1992) 

LDRs for Newly Listed Wastes and 
Hazardous Debris - Treatment Standards 
for Hazardous Debris 
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Area of Contamination Policy (AOC)
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*4*\g$g UNITED STATES ENVIRONMENTALPROTECTIOE! AGENCY 

h= d 

WASHINGTON, DC. 20460 

Norman H. Noaenchuck, P.E., Director 
Division of Solid & Hazardous Materials 
New York State Department 'of .,-'.,~ ,. ,. 
Environmental Con8enration .'i* '7 ,'- 
50 Wolf Road ..F 
Albany, New York 12233-7260' -. 

. 
Dear Mr. Rosenchuck: 

Thank you for your letter request’ing additional information 
on the scope and applicability of the Area bf Contdmination (MC) 
couceQt . Independent of.your request, EPA recently $ompleted 
guidance ou application of the AOC concept during cleanups 
regulated under the Resource Coaservatiofi: and Recovery Act (RCRA)~ 
and other ChMUQS. . This guidance is attached. 

As you requested’, we have reviewed the June 11,' 1992 letter 
from Sylvia R. Lowrance to Douglas g. Green regarding app,lication 
of the AOC concept to routine earthmoving and grading activities. 
The discussion in the June 11,. 1992' letter continues to reflect 
Agency policfon areas of contamination. .' 

The area of contamination concept'was disoussedin detail in 
the preamble to the National Contingency Plan (55 EB 67564760, 
March 9, 1990). Through the ACC! concept, EPA recqnirjs~that 
certain discrete areas of generally dispersed contamination may 
be equated to RCRh lsndfills. Just as movement of .haRardous 
wastes within a landfill would not typically constitute a new act. ; 
of treatment, atorage or disposal.for.purposes ‘of RCRA, n@vement 
of media contaminated byhss&dous waqtes within an area of 
contamination does not typically ,trigger RCRA requir8ments. 
While the area,of coatamination~concept was first explained in 
the CRRC!Lk NW, it is based on an interpretation of RCR&. It 
,applies egually to RCRR.corrective action sites and,'o,ther 
act,ions . 

In most.cases the i+DC qoncept’. is applied in the'qontext of a. 
government overseen cleanup action, an&. delineation of RGCs are 
revie.we& ,oversesn &nd ,approved’ as part 02 those aCtiOn& 
However, since theACC concept is sn interpretatign of current' 
Pederal statutory and regulitory requirements, its application ,, 
outside oveiseen cleanup actions does not require oversight or 



. t 

.~ 
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advance approval at the Federal level. When the ACC concept is 
applied outside the context of an overseen cleanup action, EPA 
encourage8 consultation with the appropriate agency and routinely 
cautions individuals that mis-application of the AOC concept 
could, QOtentially, result in substantial fines and penalties 
associat-+d with improper disQosal of hazardous waste. EPA also 
routinely cautions individuals that state standards may be more 
stringent and may require oversight or advance approval of all 
AOCs ; 

In your letter, you mention the epecific concern that 
individuals could store soils contaminated with hazardous wastes 
in temporary piles anywhere within an overall area,of 
contamination while installing pipelines Qrv foundation ,footings 
and then replace'the .eoil, 'all.with no RCRA..regulstory 
requirements or governmental oversight.e Iknmte that, while ', 
movement of soil contaminated with haeardous.kaste within an area 
of contamination would not typically trigger RCRA, the 'ACE 
concept in no way shields individuals from otherwise applicable 
cleanup ~requirements. .Por:example, in many states discovery of 
contaminated soils triggers reporting reguirements under the 
state cleanup program. In these cases, if a state deteneined. 
that cleanup was warranted it could require management or removal 
of contaminated soils, independent. of RCRA;. We believe that, 
addressing potential cleanup needs for contaminated soils 
discovered'during normal earthmoving and grading activities using 
cleanup laws is more appropriate than Imposing the RCRA 
Qhnitting procession these activities.. 

Thank you for your concern regarding the ACC concept. EPA 
continues to believe that proper application of this concept will 
support appropriate remedies and expedite cl&amp processes; not 
encourage avoidance of' legitimate cleanup obligations.'~' Par 
additional information, your staff may wish to contact~,'Elizabeth 
McManus 'or Hugh Davis, of my staff, at, (703) 3054657 and (703) 
306-6633, respectively. : 

, 

‘. Sincerely yoti8, 

Rnclosurs 

Director 
Waste; 

. : 

., 

. 



. UNITED STATES ENVIRONMENTAL PROTECTtON AQENCY 
WASHINQTON, DC. 20460 

WFlCE OF 
SOLU) WASTE ANOEMEAGEWY 

RESWNSE 

’ SUBJECT: Use of the &?a of Contmination (Aoc) Concept Duiing RCRA Cleanups 

. 
TO: RCRABmchChieis 

CERCLA wonal Ibjamgaa 

_: 



. . - 

which triggers the Iand disposal n~tticti~tt~, snd may trigger other RCRA requirements including 
permitting (at a non-CERCLA site), closure and post-closure. In the NCP. EPA stated, 
“placement does not occur when waste is consolidated within M AOC, when it is treated in si&, 
or when it is left in place.” Placement does ooxr. and additional RCRA requirements may be 
triggered, when wastes are moved from one AOC to another (e.g., for consolidation) or when 
waste is actively managed (e.g., treated ox sita) within or outside the AOC and returned to the 
land Additional information on when placement does and does not occur is pmvided in the 
attached guidance documen& Determining When&md Disposal Rutrktions (LD&) Are 
Applicable to CERCU Responw A&our,. OSWER Diitive 9347.3-OSFS. July 1989. 

Although the AOC concept was initially dkussai in the con&of the CERCLA 
program, it applia equally to RCR#~ormctive action sites, cleanups under state law, and 
vohmtary cleanupsl. For additional infomtation on the AOC concept, see, for example, the 
October 9,199O .memorandum from Sylvia Lowrank to David Ulbicb, “Replacement of 
Contaminated. Soil and Debris Treated under a Treambility Var&x,” the Jamraty 7,199 1 letter 
&pm DonClay to Richard Stall, and thc’Jlln0 11.1%. letter &oni Sylvia Lowrance to Douglas 
.~6twh~): 

::: 

..::.’ 



under consideration at, RCRA corrective action sites, Supertknd sites and during other cleanup 
actions involving the movement or consolidation of hazardous waste, or media and dcbhs 
contaminated with hazardous waste. 

Relattonship~of the AOC Concept to the FinaI~CAMU Rulea 

On February 16, 1993, EPA published f& Cormrtive Action Management Unit 
regulations (58 a 8658, February 16.1993). The linal CAhfU rule differs from the AOC 
approach in important respects. First, the CAMU regtdations create a new,type of RC&I unit - a 
“Corrective Action Management Unit” or “CAhIU.” CAMUs are distinct Eom the type of units 
listed in RCRA Section 3004(h)‘. Second, only EPA and authorized states may choose to 
designate CAMUs for management of rernediatioa waste during RCRA,cormxive action and 
other cleanups. Third. ,ths CAMU mgulations expanded tha flexibility available for management 
of remediation wastes beyond.that offeredby the AQC approa& Under the CAMU mgtd&ott~, 
certain activities which would normally be wnsidered placement sio allowed when carried out in 
an agency-approved CAMU, including: remediation was&may be removed &om a CAMTJ and 
replaced (before or after treatment) in the same or a diffetent CAh4Q remediation waste may be 
consolidated into 8 CAMU before or after treatmentt and, remediation waste may be moved 
(agaitb before or after tmatment) betwea two oi more CAMUs at the same facility. 

whilsthcCAMuwnccptw~in~afinal~rulewaShistoricallyan 
outgrowth of the AOC! &x&ept, it has a sepamte statutory and regulakry’basis; therefore, it 
supplements rather than supem&s the AOC wllccpr The AOC concept was not, altered when 
thefinalCAMU~amrrpmmulgated~itdoesnatdcpcndonthoexistcncsoftheCkMU 
rule. 



1) explain the potential risks associated with CAMUs to facility owner/operators by informing 
,them that the CAh4U rule has been challenged,and that EPA may issue a proposal to withdraw it; 
2) where possible, mitigate potential risks associated with CAMUs by, for example, 
implementing a CAh4U remedy within the shortest possible time frame; and 3) document all 
CAMU decisions completely, emphasizing how the CAMU pmvides support for the best site- 
specific remedy. 

Contin& Use of the AOC Concept 

Both AOCs and CAMUs can be used to expedite effective and pm~tective remedial 
actions; however, EPA encourages the use of the AOC concept htcases where the additional. 
flexibility pmvided,in the tinal Cabin regulations is not needed. For example, the AOC concept 
is particularly useful for consolidation of contiguous units or areas of conmminakd soil. Using 
the AOC concept, a RCRA facility owner/operator with a large contiguous area of soil 
comeminadon could consolidate such soik into a single area or engineered unit within an AOC 
without triggering tbo RCRA land disposal restrictions or minimum technology requirements.’ 
Use of the AOC concept would not be a&ted ,by the pending litigation over CAMU or any. 

” ~changek in the CAMU rule. In addition, p&a&note. the AOC and CAMU Concepts only address 
management of materials which would otherwise be subject to RCRA (i.e., hazardous wastes, or 
pledia aud debris contamkted with hazardous waste). RCRA mgukted mat&ala are a subset of 
the materials‘ managed &ring site cleanups. 

. 
We know you will continue to use the AOC! and CAMU concepts to support appropriate 

remedies and to expedite&atnrp pmcesses. If you havo any questions regardhrg the AOC or 
CAMU concepts, please contact Elizabeth McManus. Hugh Davis or Robin Anderson at (703) 
308-g@!, (703)308-8633,and(703)603-8747,mpeaively. 

attachments ., I 

cc: Susan’Bronun, bECA 
Eli&ethCotaworth,OSW 

,~LatryRe&OERR 
Jii wtim FFRRO 
BarbarapaCqOGC . . . 
GeorgdNyethI oqic 
EarlSalo,W 
RCRA Regional Division Directors 
Supafund Regiond Division Direotors 

, 
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. 



UNITED STATES ENVIRONMENTAL PROTECTION AdENCY 
WASHINGTON. OS. 20460 
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'nr. Scoft n: DuBoff . _. . . '. . . 
,.. ..:.: ' .., . : .: 

.;‘,: 
., 

. deoaniption ef waste typas tbat.became aubjeof to'S&tifle c of 
the Rosourca consemfation and Xuovery act (m) after the,- 
‘%ipoundmen~ had bhn pemanantly -ad from suvice; 
-Specifically, thisreqiiat'sdeks verif+at+on of a .si$r-specific :' . 
casddeulcribeiX in the latte& - -. : . 

.-. In the Specific case Of an ~paundmuk which ‘stopped 
, . ., receiving or generating any hazardous mute8 prior to ihe ..- 

:: effective date of the newly idwtlFlad characteristic or nawJ.y 
identified lirtixig, and tha iz&mundkntls tEe final disposal 
6Ite for the %mlltSS, the unit-i0 not SUbj4ct to requlati6n under 
40 c%% parta 264 or.26f (SW 53 n 33410, Sep$oaber 27, .lSSO and 
55 FX 46383,.Nov&n: 2, 1990). HWWer, it should be noted that 
inactiv~.units that are locatad.at facilitik otberwisa subject f to SUbtitb C interim ~tqtus or permitting rqtlirorpenfs are solid 
waste mana 

f 
wont unita subjwttwwrrutivm actiozrrequirem~ts 

under sect on8 lope(h) and 3004(U) of RCRA.. Any treaaant, 
storage, or dhpO#l of wutas (La., active aanaqomwt) in the . 
unit after thr rffactiv+’ data of She aau listing or 
charactazistic could subject tbm unit and wastas to Subtitle c 
control. 

Section 300s of RCRA prohibits the o 
P 

cration of hazardous 
waste treatwant, storage, or dtmposal faa litims vithout.a 
permit. EPA intuprats th8 tom -disposal" for purposes of RCRA 
subtitle c regulation to have the maaa meaning as the tern *land 
dispooaln as defined undar owtion L(CRA 3004(k). Theafore, 
conductthq UZLY of the l etivitiea that conatituto *land disposal'* 
of hazardous vasta will subject the unit+o.subtitla C permitting 
and land disposal rwtrictians. mLand disposal” OCCUES when 

Aazardopa wasted arf plaued into a unit, including.whur haza.rdouS 
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vastes frorp differenk &its are consolidated into one unit, 'A; 
removed and treated outside a uni+ and redsposIted, or treated 
within the unit in an incinerator, impoundment, or task and then 
redeposited. *Land diSpOSala dOW Wf OCCUR, for exam 
hazardous wastes are moved cr consolidated within a un s 

lo, when 

in situ, or capped in place 
t, tqutd 

, or when non-huardoru solid vaatr ia 
added to the unit. .A8 noted in tha final rule vhioh idmntifi~d - 
vastevatsr trratakt mludgas from petroleum refiniag a## hazardous 
vaster (55 ER 46383, Novembep.2, 1990), EPA doms~p~~..~~kr +a one 
time removal .of vaotes during cl.@wre am’ chaa&.ug .ae’ statam ‘of 
the-unirvith-rropect-to-pUaUi*, a* long a8 thu8 has not: ,_ 
been ongoing mamgemNlt Of tha WMto iza tha bpoudme&.“* On&- ‘, 
time removal8 do agenu8to* mote, and thA* vaatm must oomply 
with treataont standard8 prior to f iaal *d :dbpomaL .‘. . I : : :, . . :. . i _ i.,+.%L . . . . ..~ ‘. 

It aloo ehoUld be no&d that +hough'.th~&qment ‘bf vute 
vithin a unit would & constib$e land dis~l.qndk:fCIU 3005' *- 
or 3004(k) (a6 pesodb*~ above), Wsi8 activ ty ~~,qumrally be 
defined as fldispoeala uadu ILCBA seetioa X004(3) aad..tins.bm-:..': 
subj*ce co RQU ~ctiOr& 7003 outporitiu. 

. . . . _' ; '~:*~~~,:"""::i" - 

Dqdng closure-i&place, ta; l ludgu’ ari’ oft& d&d with a. 
stabilizipg mate&al designed to stabk$ite th& Bludgw ~tlmt . 

-ch-kically or.phyoically to prbvids sufficisut bsarimg dpacity 
for thr plaoccmm+ of in b+uvious sap and'to preivant *atLion . . 
of any con*nana to groundwater from a unit. conauc+ing 
aotivitios that constitute hazardous waste mtrsatm+nta (including _ 
in situ trcratmant) would subject the unit to per&t requirqments 
as a hatardous vast8 txaatment~fa&.lity. -. . 

aecause vxr8tmuw ply be cccw!r*. ilurttl!J aativitia8 
designed to stabilize tha vutu prior to capping, Subtitli C 
Puadtting may be triggered. Jwvmer, vhrttmr or not the 
addition o? matarfal.to improve the load-betiixlg:8Eility of .final. 
cover actually involvu '-0 physical 0~ chmical si+bUirrtion 
(i.e., trtatmnt) of RCRA haaudw8 wad% is l siteapeciFics 
datermination. Thueforo, ve viu fenmrd your leetee fo Reqion 
V and help the apprapriau Regionalstaf~ obtain any additional 
national guidance +ary may requira. 

Sincerely, n 

Cc: David Faqsn, oSW/P8PD, 5303W 
Richard uitt, ooc. 23% . , 
nilre Ribody, sagion V- 

y. 
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At tha Fmbru&y 1991 SWbill%~tiOn OOnfU~&s in Colorado 
Springa vi diacwud ths pou&bility df i8pluanting the 
cortdctivr 8c?sion, unaguant unit. (CAXI) conaapt kfor* f&i 
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UNITED STATES ENVIRONMENTAL PROTECTION AGENCY 

WASHINGTON, D.C. 20460 

APR I 6 1991 OFFicE OF 
GENERALCOUNSEL 

MEMORANDUM 

SUBJECT: LDR Applicability for Investigative Derived Waste 

FROM : Caroline H. Wehlingw 
Attorney 
Solid Waste and Emergency 

Response Division (LE-132s) 

TO: Steven C. Golian 
Chief 
Remedial Guidance Section (OS-2201 

This is in response to your request for guidance on 
compliance with land disposal restrictions for investigative- 
derived wastes which are temporarily stored in drums within an 
AOC pending response selection. Specifically you have asked 
whether a drum is in itself a RCRA "unit" such that, if waste is 
removed from the drum, it must meet LDR requirements prior to 
redeposition in the AOC. 

I agree that, in certain circumstances, the placement of 
hazardous waste from an AOC into a drum within the AOC, followed 
by replacement in the AOC would not~constitute "land disposal" 
for RCRA purposes. For RCRA regulatory purposes, "land disposal" 
is the placement of waste into a land disposal unit (such as an 
AOC) . Land disposal of hazardous wastes is subject to the 
pretreatment requirements of the LDR program. Movement of 
hazardous waste from a storage unit (such as a tank or container 
storage area) into a land disposal unit constitutes "land 
disposal" of hazardous waste. 

As we have discussed, a drum is not in itself a RCRA unit. 
See 40 C.F.R. 260.10 /definition of "hazardous waste management, 
unit") . However, drums and the land on which drums are placed 
may constitute a RCRA storage unit, specifically a "container 
storage area". Thus, if the drum storage you described involved 
the placement of hazardous waste into drums within a separate 
storage or treatment area, either on land within the AOC or on a 
pad, the removal of waste and replacement into the AOC could 



constitute land disposal. On the other hand, EPA does not 
generally consider drums placed within a landfill to form 
"container storage areas". Thus, if waste is placed into drums 
which remain within the AOC and which are not placed into a 
separate storage or treatment area, such placement would not be 
considered a unit distinct from the landfill itself. As a 
result , removal of waste from the drums and redeposition within 
the landfill would not constitute land disposal. 

Please call me if you have any additional questions about 
this. I can be reached at FTS 382-7720. 

cc: Tina Kaneen, OGC 
Larry Starfield, OGC 
George Wyeth, OGC 

J 
J hn Hollister, OERR 

ave Fagan, 0.94 



IJNITED STAT88 ENVIRONMENTAL PROTECTION AGENti 

Richard G . Stall 
Freedman, Levy, XrolJ 'G Sil~ondr 
1050 Connacticut ave. N-W. 
Washingtow, D.C. 20036-5366 

.' . . 

Dear Mr. Stoll, * 

This letter ia in reaponre to +our inquiry datecl Auqu8i 22, 
1990 'concerning the epplicability of NQA’a 3uperfund LMl 
G!uides . n AS you a8seited, those inttirpratatians of RCRh'vere 
Zound in the 1990 NCP sad other’ CNUCIA dacuwnts,~ but you’ asked 
whether those $nterpretatians apply at all sites,. regardlers 
whether the cleinup l otivity is bring conduoted undex federal 

oe’, 

CBRCIA authoritieai . 

The proamble to the 199O~NcO represeats an offtqid ZL&IC~ 
wide position &cerx&g the interpretation of XRh wd other 
statute5 relevant to fedmally-ma&ted V cleanups (see 53 
a 51394, S1443-45~(I#c~r21,1966) and 55 m S666, 6766-62 
(March 8,199O) ) . !Rm LDR Guidw implewnt these iaterprstatioas 
in more detJ1. These interpretations of RCRA wculd apply at 
Suparfund.sites tid at aon.Superfund sites. Thuefore, in 
general, the amumr to y,our questfop about the applicabilfty.~of 
the.LDR Guldei aad UCP iaterpretat:icns Ls that they apply . 
wherevim the cleaaup in*olpry a RWA waste. However, it ia 
conceivable that SW of the iaterpretaticns of RCRA developed to 
apply tc federal &kCLk sites may not exactly match nqn-CERCWL 
circumatance8 becaurr of diffatent st8tut6ry eonrtrainta or; 
aytherLtie8. With that cwoat, let ma a&k088 thq, myoific . 
isrrued an&queutions raised in your letter. 

J?ir8t, your mt8 focus 00 zhe’ taterpretations of ‘Area of 
Contamigatioa (AOC), vlaaementra lad Uu presumpticn of 
entitlewant to tre8t8bility variance8 for contaminated roil and 
debris . Your principal concern fom8ed on whether the ’ 
interpretations offend of these iasuer in the NC? and LDR Guides 
apply at all sitfas. The answer is yes. 

Second, you aLso q&timed ulcer the NW. intarpritations 
sad the LDR Guides acted sbova apply eqcelly wheic *a p-y may _ 
mat to mcva or twit contaminsteU soil and d&rir a8 patf of.a 

. . 

. 

. 



RWA corkactive acti.an, ad part of a cleanup carriad out under 
State law, and/p= as part b¶? a VolulZary ~leanirp.~ The answer is 
yes. 

Third, .$ou askad whether h&g treatment that is npt 
8'placement* at a CBRCLA site is also not placement at a non- 
CEFCLA site (site A in your lettar). The aniwe’r ia yes. 

rourth, you question whether excavation end~movwent of 
eon'taminated soil within E certain ataa would be nplacwmat* at,a 
non-CBRCUl site (site,B), since you interpret it not to be 
plaewnt at a CBRCLA sits. Tho limited facts given inthat 
question do not allow ua to unsmbiguous~y.state whether them is 
wplacementw at either s%te, although as a general+rule the UC 
concept is oper8ble at RCRh cqrtectlw action aiter. It should 
be .noted, however; that derigna+ion of an AOC is a fuwtion 
performed by ‘the regulating agency. 

Fifth, you asked.uhmther .tM Prasuu@tion in favor of 
traatability variaacee and definition of appropriati alternative 
treaqnaat would be the same fat a don- site (Sita C): l!hO!’ 
answer in that say presumption ,in iaver of a treatability 
varhnaca would be the sew vbether the site is a RWA site or a. 
federal. or private paxty CSn site. 0 

I hope that tbfr ruponS~ wets your needs. If you aewl 
additional iafozmatiert or placifioation, pleeee ,wntict Stew 
Goliqn at (703) 306-6360. 

. . 
: 

: . . 

. . 
. 
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UNITEDSTATESENVIRONMENTALPROTECTIONAGENCY 
WASHlNGTON.0.C. 20460 

SUBJECT: Replacement of Contaminated Soil and Debris 
Treated under a Treatabilitv Variance 

- 

FROM: Sylvia K. Lowrance, Direct&+ x '& 
Office of Solid Waste 

TO: David Ullrich, 'Acting Director 
Waste Management Division, Region V 

This memorandum is in response to your correspondence of 
April 25, 1990, in which you requested'guidance in relation to six 
specific questions dealing generally with how the.RCRA land 
disposal restrictions may affect certain remedial situations. We 
apologize for the delay in responding to your request; however, it 
was necessary for us to insure consensus at Headquarters in order: 
to address the questions you have posed. We offer the following 
response to those six questions: 

1. Q: Can soil and debris which has been treated in a tank 
within the area of contamination (AOC) in accordance 
with a treatability variance be replaced within the area 
of contamination without meeting any additional 40 CFR 
Part 264 requirements? 

A: If contaminated soil and debris is treated to meet 
standards specified in a treatability variance that has 
been approved by the Agency, the treated soil/debris may 
then be placed in any treatment, storage or disposal 
unit that is.in compliance with RCRA Subtitle C.' This 
could include an "area'of contamination" (i.e., a RCRA 
landfill) that has been designated by the Regional 
Administrator for the purpose of remediating the 
facility or site. Thus, as a regulatory matter, there 
would be no real distinction between soil/debris that is 
treated to the standard(s) set in the treatability 

,---va&ance and then placed in another unit, as opposed to 
"pure" hazardous wastes, that are treated to the 
applicable Part 268 standards, and placed in another 
unit;except as discussed in the response to Question #5 
(concerning contaminated media which no longer contains 
any waste). 

BY stating in your question that the treated wastes 
are to be redeposited into the AOC, we assume there is an 



2~. 

3. 

4. 

5. 

Q: 

A: 

Q: 

A: 

0: 

A: 

A: 

implied question as to what design and operating 
standards would then be applicable to the AOC itself. 
This is discussed in our response to question R6, below. 

Has the policy set forth on Page 5.12 of the document 
the eDisaosal October 

1989, been revised? 

This policy has not been revised. The policy states 
that once an owner/operator receives a treatability 
variance, completes treatment, and has a treatment 
residual to be land disposed, the residue can be 
directed to any permitted or interim status unit. 

For the purpose of,land disposal, is the residue of soil 
treated under a treatability variance to be 
distinguished from the residue of waste treated 
according to treatment standards? 

No. See response to Question 1, above. 

For the purpose of land disposal, is the residue of soil 
treated under a treatability variance in-a tank within 
the .area of contamination to 'be distinguished from the 
residue of soil treated under a treatability variance in 
a tank outside of the area of contamination? 

No. The location of the tank in relation to the “area 
of contamination" would not create a distinction as to 
how or where the treatment residuals could be land 
disposed. This assumes, of course, that the wastes have 
been treated to the standards specified in the 
treatability variance. A tank cannot be considered a 
part of the AOC (landfill), regardless of where it is 
physically located; thus, its location would have no 
bearing on the standards that would apply to management 
of the contaminated soils (or other hazardous wastes, 
for that matter) after they have been treated in the 
tank. 

Is a treatability variance for soil and debris to be 
considered in effect a delisting,? Do the principles of 
the "contained in" policy for the treatment of 
contaminated ground water have any applicability to the 

-tEeatment of contaminated soil and debris? 

A treatability variance for soil/debris does not have 
the effect of a delisting approved for the waste. The 
treated residuals.typically will still contain hazardous 
wastes, and thus must be managed as, such. In contrast, 
when wastes are delisted they are generally no longer 
subject to Subtitle C regulation. 

The "contained in” policy applies to ground water 



6. Q: 

A: 

and~other contaminated media such as soil which are 
contaminated with listed hazardous wastes. Thus/if 
ground water or soil are treated such that 
concentrations of the listed wastes are at or below 
health based levels, the ground water or soil 
would no longer "contain" the hazardous wastes, and 
would therefore be no longer subject to Subtitle C 
regulation. 

If an AOC can be considered a RCPA unit for the purpose 
of closure, would an AOC ever be considered equivalent 
to a RCPA compliant unit for the purpose of disposal? 
(See page 6 of OSWER Directive 9234.2-04FS RCRA 

.) 

As outlined ,in the cited APARs manual, the AOC is a 
concept which can be applied in the context of 
remediation under CERCLA response actions or RCPA 
corrective actions. It is in many ways analogous to 
situations where two or more regulated surface 
impoundments would be treated as one unit in the context 
of closure of the impoundments. 

When applied in the context of RCRA' corrective 
actions or CERCLA remedial actions, the AOC concept 
would allow the Regional Administrator to designate a 
broadly contaminated contiguous area to be a RCPA "unit" 
(i.e., a landfill) for the purpose of implementing the 
remedy. In an existing landfill, the movement or 
consolidation of hazardous wastes within the 
designated area would not by itself trigger Subtitle C 
requirements (including the land disposal restrictions 
and the RCRA minimum technology requirements) since that 
movement or consolidation does not constitute 
"disposal" for Subtitle C purposes. If, however, wastes 
are excavated from the,designated area, treated in 
another unit, and subsequently redeposited into the same 
area or unit, disposal has occurred, and the landfill 
would have to comply with applicable Part 264 or 265 
requirements,including the .LDRs, MTRs, closure standards 
(264.310), and the ground water monitoring requirements 

of Subpart F, Part 264 or 265. 

The proposed Subpart S corrective action rule 
'--&pr&ins the AOC (described therein as the "corrective 

action management unit") concept in more detail. 
However, if you have more specific.questions or issues 
regarding AOCs, we will be glad to work with you or your 
staff to resolve them.' 

If there are any questions on the above responses to your 
questions, please contact Dave Fagan (FTS 382-4497) or Judy 



.J!iew Record Detail 

aoc Page 1 of 4 

UNITED STATES ENVIRONMENTAL PROTECTION AGENCY 
WASHINGTON, D.C. 20460 

September 5, 1990 

Richard G . Stoll 
Freedman, Levy, Kroll & Simonds 
Washington Square 
1050 Connecticut Ave., N.W. 
Washington, D.C. 200365366 

Dear Mr. Stoll: 

This is in response to your request for confirmation that certain ,activities do not require a 
hazardous waste management permit under the Resource Conservation and Recovery Act 
(“RCRA”). Specifically, you have asked whether movement of hazardous waste that does 
not constitute “land disposal” would nonetheless require a hazardous waste disposal 
permit. It would not. 

Section 3005 of RCRA prohibits the operation of a hazardous waste treatment, storage or 
disposal facility without a permit. EPA has interpreted the term “disposal” for purposes of 
RCRA Subtitle C regulation to have the same meaning as the term “land disposal” as 
defined under Section 3004(k). 53 Fed. Reg. 51444 (December 21, 1988) (defining 
“treatment”, ” storage” and “disposal” under Subtitle C of RCRA); 55 Fed. Reg. 8759, 
8760 (March 8, 1990). Moreover, EPA has interpreted “land disposal” under Section 
3004(k) to include movement of hazardous waste &J a unit, but not movement within 
the unit. 55 Fed. Reg. 8759,876O (March 8, 1990). As a, result, movement of hazardous 
waste within a land disposal unit --- for instance, the transfer of waste from one part of a 
hazardous waste disposal unit to another part of that unit --- would not constitute 
“disposal” under Section 3005 and thus would not require a permit. See 55 Fed. Reg. 
8760 (March 8, 1990) (earthmoving operations within a land disposal unit would not be 
subject to Subtitle C disposal requirements or permitting). 

Note, however, that if such transfer were associated with land treatment activities, the unit 
may be subject to permit requirements as a hazardous waste treatment facility. In 
addition, the movement of waste within a unit would generally constitute “disposal” as 
defined under Section 1004(3) and thus be subject to Section 7003 authorities. 

If you have further questions about this issue please feel free to contact me or Carrie 
Wehling of my staff. 

http://yosemite.epa.govloswlrcra.nsf/Documentsl956D3A71EFEEl59Bg525661 1006BAF77 2125199 
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Sincerely, 

Lisa K. Friedman 
Associate General Counsel 

Solid Waste and Emergency 
Response Division (LE-132s) 

LAW OFFICES 
FREEDMAN, LEVY, KROLL & SIMONDS 

July 10, 1990 

Lisa K. Friedman, Esq. 
Associate General Counsel 
U.S. EPA 
LE-132s 
Room 503, West Tower 
401 M Street, S.W. 
Washington, D. C. 20460 

Dear Lisa: 

I am seeking your confirmation that certain types of hazardous waste movement will not 
trigger the need for a disposal permit under RCRA. If you agree with my analysis and 
conclusions, I ask that you please send me a letter stating this. 

EPA has recently explained in some detail how to determine whether various types of 
activities constitute “placement” for purposes of triggering land disposal restrictions 
(LDRs) under RCRA. EPA’s interpretations may be found in (1) OSWER Directive 
9347.3-05FS, July 1989, also known as “Superfund LDR Guide #5;” (2) the proposed 
NCP preamble of December 21,1988, particularly at 53 Fed.. 5 1444, and (3) the 
final NCP preamble of March 8, 1990, particularly at 55 Fed.. 8758-60. 

In these documents, the concept of “placement” within or outside an “Area of 
contamination” (AOC) is pivotal. Essentially, EPA has stated that the act of moving 
hazardous wastes within a single AOC will not be considered “placement” that triggers 
LDRs (unless such movement also includes placing the waste in a separate unit such as 
incinerator or tank within the AOC). 

http://yosemite.epa.gov/osw/rcra.ns~ocument~956D3A71EFEE159B8525661 1006BAF77 2125199 
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While these documents deal with placement in the LDR context, they do not generally 
address the ~equally important issue of whether certain activity triggers the need for a 
permit under RCRA. Based upon my review of the statute, EPA regulations, and various 
EPA preamble statements, I have the following conclusion: any moving of hazardous 
waste not placement for purposes of triggering LDRs similarly trigger the need for a 
RCRA disposal permit. My analysis follows. 

First, RCRA $1004(3) defines “disposal” quite broadly, and goes well beyond active 
“placement” to include passive leaking, leaching, etc. The statutory requirement to obtain 
a permit, however, is not triggered merely by any such disposal. Rather RCRA $3005(a) 
requires only that disoosal facilities have permits. See first sentence of $3005(a). 
The statute does not define the term “disposal facility.” EPA’s regulations, however, have 
defined this term consistently since 1980: 

Disposal facility means a facility or part of a facility at which hazardous waste is 
intentionally placed into or on any land or water, and at which waste will remain 
after closure. 

40 CFR 260.10 (emphasis added). 

Even at this early stage of the analysis, one can detect the basis for my conclusion. 
“Placement” of waste is a key to the definition of a disposal facility, and a disposal 
facility is necessary to trigger the requirement for a disposal permit. 

Recent EPA discussions provide strong support for this conclusion. In the final “first 
third” LDR preamble, EPA made the following statement in responding to a comment: 

Thus, only facilities where hazardous waste is intentionally placed into land or 
water after November 19, 1980 require a RCRA disposal permit. 

53 Fed. Reg. 31149, ~01s. 1-2, August 17, 19,88 (emphasis added). 

This statement may still beg the question whether EPA defines “placed” (or “placement”) 
in the same way for both LDR-triggering and disposal permit-triggering purposes. In the 
final NCP preamble of March 8, 1990, however, EPA moves clearly in this direction: 

Under RCRA section 1004(3), the term “disposal” is very broadly defined and 
includes any “discharge, deposit, injection, dumping, spilling, leaking, or placing” 
of waste into or any land or water. Thus, “disposal” (in a statutory. rather than the 
regulatorv subtitle C meaning of the term) would include virtually any movement of 
waste, whether within a unit or across a unit boundary. In fact, the RCRA definition 
of “disposal” has been interpreted by numerous ~courts.to include passive leaking, 
whore no active management is involved (see, e.g., U.S. v. Waste Industries. Inc. 

http://yosemite.epa.gov/osw/rcra.ns~ocuments/956D3A71EFEE159B8525661 1006BAF77 2125199 
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734 F.2d.159 (4th Cir. 1984)). However, Congress did not use the term “disposal” 
as its trigger for the RCRA land disposal restrictions, but instead specifically 
defined the new, and more narrow, term “land disposal” in section 3004(k). & 
broader “disnosal” language continues to be applicable to RCRA provisions other 
than those in subtitle C. such as section 7003. 

55 Fed. Reg. 8759, emphasis added. 

In this passage, EPA makes quite clear that the broad definition of disposal in RCRA 
9 1004(3) not only is inapplicable to LDRs but also is inapplicable throughout the entirety 
of Subtitle C. Instead, EPA relies on the term “placement” as it appears in RCRA $3004 
(k) to define disposal for alj purposes throughout Subtitle C. 55 Fed. Reg. 8759, col. 2. 

If there were any further doubt about the linkage of the concept of “placement” in the 
LDR context and the concept of “placed” in the permit context, EPA appears to have 
resolved it in an example in the same preamble. After noting that certain movement of 
wastes within a unit would not be placement that triggers LDRs, EPA says that the 
requirement to obtain a RCRA permit would similarly not apply. 55 Fed. Reg. 8759-60. 

I submit that all this points to only one logical conclusion: when one appropriately 
determines that a particular act is not placement for LDR purposes, such act will therefore 
not trigger the need for a disposal permit under RCRA. 

I ask that you please confirm in writing the validity of my conclusion. I look forward to 
hearing from you. 

Very truly yours, 

Richard G . Stoll 

FaxBack # 11950 

http://yosemite.epa.gov/osw/rcra.nsf/Documents/956D3A71EFEE159B8525661 1006BAF77 2125199 



Protection iaagm$ 
40 CFR Part 300 
National CM and MazaNous Substances 
PoWon Contingency Plan; Final Ruk 

. 



~07sa Fe&d @istar / Vol. 55. No. 46  / Thursday. March 8, 1940 / Rules ar.d Reguktiona 

requirements Rather. given the need to 
emme finality of re”ledy sefcctio” in 
orderto achieve L?xpedit iocs c leonuP of 
sites. and give” the let& of t ime&e” 
required to design. negotiate. and 
implement remdial &~CUS EPA 
behvver Hal this is dtmst reamable 
interpretation of the statue. 

AsEPAdiscu.wesebewhemhtbis 
preamble. o”e veriatioe to this pdicy 
ommrhen a  compoacnt  oftbe remedy 
was not idetified whmtbe ROD ia 
signed. In that s i t~aGonEPA wiff - 
mmply with ARAG in e&t when that 
component  is identif ied (eg.durie.S 
remedial desigol, which could include 
requirements promulgated both &fore 
end after the ROD was signed. EFA 
notes that newly promlJgdted or 
modi i ied requireota”ls may MY 
apply or be  more relevant and 
appropriate to certain localions. actions 
ormnhnbta~ts *haa mist ingstondard9 
and tbtts. may be potential ARARs for 
hturc responses 

:: is important to note thaf a  po!fCy Of 
f reezingAlWsatche~of!beROD 
dgning win not sacrfScepmledfon of 
human health and the environment 
because the remedy wfi1 be  retiewed for 
proteotfve”ess every iircyears.’ 

“considerixtg new ornxodi&d 
.equirements a1  that point or more 
Irequendy. if there is -” to bel ieve 
that the remedy is nc~lcnp pmemive 
ofhdth and envim-t 

‘In rmpcnse to the spdlc -nts 
rebived EPA notes that rnder this 
policy. EPA does not in&ad that a  
remedy must be  rtmdiscd solely to 
attain a  newly pmm~Igat i  at m&ed 
reqciscment Rather, a  remedy llmsl be  
modif ied lfttewaaary topmted home” 
health and the cnvirc~ newly 
promulgated or modif ied rquirew”ts 
contribute to that evekzatio” of 
omtectivetlcsb For a%amPIL B new 
iequirement for a  chemichl al a  site may 
indicaate that the c leanup level se&ted 
for the chemical ccr&ar& to a  CaDcer 

.-risk of IO-*t-z&r than IO-?as 
originally tbougbt The cuigind tamady 
would then have to be  nmdff ied because 
it would result in exposwe~ outside the 
acceptible risk range dtat general ly 
dehes what IO pmtectivr 

‘fbis policy that “ewiy pmmnlgaated or 
modif ied requkements should be  
considered dnring pmlntitrewu 
review of the remedy. hut should “ot 
require a  reopening of the ROD during 
implem,entaricn C”.ery thne a  Dav state 

.orfederaI standard is pmravlgated or 
modffkg. was discu.ssed in Ihe preamble 
to the proposed tub (53 FR at 52440) hnf 
“oti”tken&ea&ioninKForthe.. 
mxms o~tIbed above. EPA bel ievu 
thattbisccnceptispidwI10the 

“e~~eStiops and ccst-e,Kedive : 

at iompl idment of remedies duly 
selected under CERCLA and the NCF. 
and thns is a~roptite for ia&?io” i” 
4  300.430KII1Wi iWB~ of the final MCP. . . . . . 
-i-his will affotd bctb the pabtic wd 

10 -when and& req&“tants nruribe 
ca”sidered dmfrtg CERCLA rerpomer 
.and thw will al low the CERCLA 
program 10 cmycul sdectad lwmdie9 
wilh greater certainly snd effffmfy. Of 
corare. offsite cERcLA reumdial 
actions are subject to the substantive 
and orocedrval reauiremeorr of 
appl icable federaistate. and ioczJ lews 
al the t ime of off-site lreafmcnL skaage 

Name Applicability of RCRA 
requirements. 

Pmposedruk The presmble to the 
.pmposed rule discussed when RCRA 
subtitle C requirements will be  
appl icable for site deanups @3 PR 
51443). II described the prwquisites for 
“‘applicability” et length, whfch am that 
(1) l-he waste must be  a  listed or 
characteristic RCRA hazafdcms waste 
end (2) tcaatment storage or disposal 
occured after the effective date of the 
RClU requirements tmder cmmiderat ion 
(for example. because dIeactivity at the 
cERcL4 site conaritutes lmalmaBt. 

RCRA). 
The preamble explzd”ed bow EPA ti 

determine when a  weds at a  CERCLA 
site is a  listed RCRA hazwloas waste. 
It noted that it is ofteo nv to 
how the origb of the w&e to - 
determine whether it is B fisted waste 
and tbat,.ifs”cb documentat ion is 
lack& the.lead agency may essume it 
is”otalistedwastk ‘. : / 

The preamble d iemused how EPA will 
determine that a  waste is a. 

determine whether a  waste exbibifs a  
chaacteristic or can “a? bea 
pmfesaional judgment to determine 
whether testing is mcessary. “applyis!! 
knowledge of the hazard oharacwristic : 1  
zht of the matmiah orpmes I 

The preamble also discussed when a  
cERcL4 action cmlstitnf~ “hd 
disposal” de&xi as pfaoament into a  
land disposal anit rmda s&ion 3CWkl  
of RCR& which t&em se-1 
significant requirements, fnch~ding 
RCRA land disposal reshictio”s fLDRsJ 
and closure requirements (when e  unit L  
closed]. It equated ert c of 
ccntambWicm (A&X]. ccnsisfing of 
met inuous contaminat ion of varying 
amounts and types a( a  CZRCLA site. to 
a  single RCRA land disposal Dnil, and 
stakd that m*vEment witbin the anil 
does sot co”stitu(eplaceme”tIt else 
stated that p lacement occurs who” 
waste is redeoosited after treabaent in n  
repaate unit’[e.g. incinerator or tank]. 
or when waste is moved from one AOC 
to aaoiiw. Plaament does not ocux 
when waste is consol idated within a” 
AOC. when it is ueated in sip. or when 
it is !eE in place. 

Response to wmmen(s;EF’A received 
many comments on  its disa~ssion of 
when RCRA requiraents can be 
appl icable to CERCLA respo”se actions 
On the issue of compl iance with RCRA 
in gmeraL most of these commmterJ 
argued that RCRA requirsmen(s am not 
irrtended for site c leanup ac!io”s. that 
rqch compl iance will result in delays 
and that RCRA requirements an  often 
unnecessary to protect hlmran health 
and the ent imnmmt at CERUA sites 
Other wmmsnten argued. bowever. 
chat EPA is hyiw to avoid compl iance 
with RCRA r&&ementr M&of the 
comments.  however. focused o” when 
LDRS arz appl icable to CERCU actions 
and on EPA’s disonsaion of what actions 
associated with mxcediation trigger 
Km. 

Some wmmenlvs opposed EPA’s 
interpretation of ‘land disposar’or 
“placement” as too lenient, bei ievfng 
lhal EpA is tryf”g  to avoid ~vm&pl~ 
with RCRA laws. o&adar 
These comment& argued f&t i .DRs 
should be  apol icahle when baaardoos 

ARAF..s rai& &a avai la& to od&resa 
hihmtiO”9 wbe” the LDR levels ca”“ot 
be  achieved and,rbmdd be wed aa 
net-7. rather that hying to 
narrowly defu the n”iverse of ARAMs 
IO avoid wahtar This commenterwas 
&oco”cemedwitbEPA’ausedthe 
term “unit” call& it an  irae propriaie 
concept for Superfwd sites ezwse it i? 
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,,+ll allow the excavation and 
‘&deposition of waste within very large 
.vses without ever meeting RCRA 
dssign and operating standards and 
LDP.. One commenter asserted ti+t EPA 
lanterns on LDRs stem from an 
unjustifiable belief that LDR cleanup 
levels cannot be achieved 

Other commenten believed that the 
d&&ion of “olacement” should _.~ 
.pmvide more hexlbility. One asserted 
that replacament of treatad residuals in 
the pro%imate area should not constitute 
placement The commenter argued that 
~onaress intended to address. 
previntively or prospectively. the 
origtnal act of disposal. and that an 
innocent government or public entity 
should not be required to assume the 
entire environmental responsibility of 
the original dtsposere. The commenter 
also arsued that establishins that 
rsplacement of heated wasie triggers 
LDRa wtll be a serious disincentive to 
treating wastes. Some coromenters 
argued that LDRs should not be relevant 
and appmpriate whsrs the CERCLA 
waste to be disposed on land is merely 
similar in composition to RCRA banned 
waste. 

Other commenters argued that LDRs 
are inappropriate for CERCLA remedial 
actions. They noted an inherent conflict 
behveen LDRs. which requirs treatment 
to BDAT levels, and the CERCLA 
process, and claimed that LDRs will 
supplant CRRCLA’S ‘oarsfolly 
articulated and balanced approach to 
remedy selection.” Commentera 
asserted that conpliance with LDRs will 
create tschnical problems because of 
differences between CERCLA wastes 
and those evaluated for IDRs. The 
solutions recommended by these 
~commenten primarily focused on 
nermwing or eliminating RCRA 
applicability, but included suggestions 
for creating trsatabilIty groups for 
WCLA-type waste and seeking 
legislative waivers &om IDR.9. e.g, a 
waiver from LDRs for Superfond actions 
at NPL sites. 

Ona comnenter baliaved that the 
concept of%nit” is not readily 
transferable to CERCLA sites due to the 
age and former ases of many of the site I. 
andergoing ramediation. Given the 
rsmifications of LDRs. tha mmmenter 
ergued it may be more reesor+bls to 
‘create a prssumption of traadng the 
entire site as one “onit” awn If 
rsmediation includes a series of 
operable units. 

Some comments were received on’ 
EPA’s statements on oonsolidating 
waste. One stated that consolidation of 
small amunb of waste across units 
should not he considerad placemen: 
hecause that will lead to lass 

effective solutions, partic&rly if LDRs 
ere tiggered. Another recommended 
that EPA should allow consolidation of 
small volumes of waste anywhere on- 
site. for purposes of storage or 
IIealnlsnt without !xigge* otllerwise 
applicable RCM standards. Another. 
commenter rsquested clar&ation that 
lonsolidation within a unit included 
normel eerthtnovhg and grading 

-lpWJiOttS. 
1. Actions constituting land disposal. 

EPA disagrees with commentars who 
considered EPA’s interpretation of the 
definition of “land disposal” under 
RCRA section3W4(k) to be too narrow. 
These commenten argued that any 
movement of waste should be 
considered “placement” of waste. and 
thus “lend disposal” under RCRA 
section 30X(k). 

The dehltion of “land disposal” is 
central to determining whether the 
RCRA LDRs are applicable to a 
hazardous waste which is being 
managed as part of a CERCLA response 
action or RCRA closure or corrective 
action. The term “land disposal” is 
de6ned under RCRA section 3004(k) as 
including. but not limited to, “any 
placement of such hazardous waste in a 
lendfi& surface impoundment waste 
pile. Injection well. land traatment 
fecilily, salt dome formation. salt bed 
formation, or underground mine or 
rave.+’ The terms “landfill”. “surface 
impoundmnt.” and the others. refer to 
specific types of units defined under 
RCRAregulations. Thus. Congress 
generally defined the scope of the LDR 
program as the placsment of hazardous 
waste in e land disposal unit as those 
unite era defined under RCRA 
regulations. 

EPA has consistently interpreted the 
phrase “placement * * * in” one of 
theseland disposal units to maan the 
placement of hazardous wastes into one 
of these units. not the movement of 
waste within e unit See f&g” 61 FR 40577 
(Nov. 7.1986) and 64 FR 4158867 
(October lO.l9g9j(supplemantal 
pmposal of possible alternative 
interpntatioas of “land disposal”). EPA 
believes that its interpretation that the 
Yplacament l l * hfhtguegerefem to 
e !ransfez of waste into a unit [rather 
then simply any movement of waste] is 
not only consistent with a 
straightforward reading of section 
aoW[kl. but also with the Congressional 
purpose behind the LDRs. The cenhal 
&a&m of Congrass in establishing the 
LTJR pmgram was to reduce or eliminate 
the practics of disposing of antreated 
hazardous waste at RCRA hazardous 
waste facilities. Rte primary atm of 
Congrsss was prospective rather than 

directed at already-disposed waste 
within a land disposal unit. See 51 FR 
4-0577 (Nov. 7,198S].‘Morenver. 
inteQrethg section 3wqk) to requife 
application oi the IBRs to any 
movement of waste could bs.difBcult to 
implement and could interfere with 
necessary operations at an operating 
RCRA facility. Forinstance. when 
hazardous waeteis disposed of in a land 
disposal tit at an operating RCRA 
facility. titers may well be some 
“movement” of the waste already in the 
uniti Under the commenters’ approach. 
such movement without pretreatment of 
the moved waste could be in violation of 
the UlRs. Thus. under the commentars’ 
interpretation. virtually no operational 
activities could occur at any RCRA land 
disposal unit containing hazardous 
waste without pretrsatment of any 
waste disturbed by the operation: 
clearly an infeasible approach. 

EPA also believes that this 
interpretation of section 3004(k) is 
supported by the legislative history for 
third provision (see 139 Gong. Rec. Ha139 
(Oct. 6.193311statement of Rep. Breaux]). 
and by the Congrsssional choice to 
define “land disposal” more narrowly 
for purpoies of application of the LDRs 
than the already-existing term 
“disposal”. which has a much broader 
meaninn under RCRA. Under RCRA 
secti0Oicc4[3],thete~ “disposal”is 
very broadly defined and includes any 
“dischKge. deposit, injection, dumping. 
szdlim. leakiw. or ~laeinn” of waste 
into or on any iand br water. Thus. 
“disposal” (in a statutory. rather than 
the regulatory subtitle C meaning of the 
term] would include virtually any 
movement of waste. whether within a 
unit or ecross a wit boundary. In fact 
the RCF.A detinition of “disposal” has 
been intemrsted bv numerous courts to 
include pa’ssive la&g. where no active 
management is involved [see, e.g.. KS. 
Y. Waste Industri~, Inc.. 734 FZd 159 
(4th Cir. 19841~. However. Conaress did 
iot use the t&m “disposar’ as-its trigger 
for the RCRA land disposal restrictions, 
but instead spacifically defined theaew. 
and mars asmow, tsrm “land disposal” 
in section 3&34[kl. The broader 
“disposal” language continues to be,’ 
applicable to RCRA provisions other 
than those insubtitle C. sudh as section 
7003. Thu. for the reborn outlined 
above. EPA believes that the existing 
interpretation. that movement of waste 
within 8 unit does not constitute “land 
disposal” for purposes of application of 
the RCRA LDRs. is reasonable. 

With respect to the commenter who 
asked whether normal earthmoving and 
gradii operations within a land 
disposal unit constihite “placement into 
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the unit”. under?PA’s interpretation of 
RCRA section 3W4lk). such actbity 
would not be “plaament into the unit” 
end thus die RCRA LDRs end other 
subtitle C disposa.l reqairements would 
not be applicable (norwoald the 
requiremeti t.a obtain e permit trodor 
RCRA or minimum technoiogy 
requirements in RCRA section gO04(0] 
ePPfY1. 

Given this interpretation of.section 
3rmfi), EPA does not believe that it is 
newsswy to invoke AFL%R waivers of 
LDRs for any movement of waste wit& 
e udt. which was the aItem*tive 
suggested by the commenten. Nor does 
EPA believe that the widespread use of 
such waivers would be practical or 
desirable. 54 FR 41568-69 [October 10. 
19891. 

EPA also does not iully agree with the 
commenten who srgued that the RClL4 
concept of ‘knit” does not apply to 
CSRCLA si~w.~e commentare who 
criticized the epplicatioa of the RCRA 
“unif’ to the CERCL4 area of. 

.contemination for porposfs of section 
a’~&) believed it to be either loo 
broad akwinglarge areas to escape 
the LDRs. or too narrow. not allowing 
entire WCLA sitas to be considered a 
single -mlt’: In conge.¶t to hwatdous 
wastemenegement.tits at a RCRA 
facility. CERCLA sites often do not 
involve discrete weste menrgenmt 
units. but rather involve land area.3 .on 
or in whioh thers can be widespread 
areas of generally dispersed 
contemineUon Thus. determiniog the 
bouidaries of the RCR& land disposal 
“unit.“.for which sedion SCJX&] would 
require appiicatfon of the LDRs at these 
sites, ii not ahveys self-evident 

RPA pnedy equates the CERCLA 
. +rea of contstnifnationtitb e single 

.RCRA land;ba&d unit itsuailya 
lend6ll. a-4 FR 41~ (December P. 
WSS]. The weson fbr this .b &et the . 
RCRA regulatory deffnition of ‘QndffIl” 
is’genemlfydefiaed tcrmeanakod 
dispwel udlt which does not meet the 
d&dtion of any othei land disposal 

” ‘bit and thus is ageheraWzetchaU” 
regulatory definition for land deposal 

.: units.AsaresaltaRCRA7andfW 
codd lnctndc a non-discrete land area 
on or in ‘id&h there ie generally 
dispersed contaadnation. Thus. EPA 

: believes that it is appropriate gsasmlly 
to consider CERCLAareeeof 
contamination as ez5ngle RCRA land- 
based unit. or “IandfiU”. Howsver, since 
the dafiiitim of 7andfW would not 

.’ 
include discrale widely separated areas 
ofoontamiytiou the RCR4 “unit” 

issue the iatapretation outlined in tbbe 

subject to any applicable RCRA 
reqnimments regardless of the vdume of 

. *.- 

the waste or the purpose of the 

. 

c~nsol’d~.tion. Thus, EPA disag~es wilb 

_ 

those commenten that asserted that 

ossible altemative 

small volumes of hazardoos waste et a 

i _ 

CERCLA site can be oonsolidated 
anywhere on-site for storage or 
treetment pwpwes wlthont 
consideration of any applicable RCRA 
rsquire!news. sn@l reqoiraments Fey, 
hi;e,bg fnblect to ARAR wavers in 

The reme~S% received 
with meped to EPA’s interpretation of 
section SoDpF) discussed the 
achiw~bilitjr of LDR ckanup levels. 
questionedthe appropriateness of 
applying the LDRs to remedial actions 
end requested more flexibility regarding 
.the IDRs.Thee comrnencs were the 
basis for EJA*s supplemental notice end 
proposed raintarpr8tation of section 
3~4 J. which is discassed below. 

t# In t of the numerous comments 
received on the interpntation of .*‘land 
dispmel” in RCRA section gobi@& es it 
relate to rmovel, treatment and 
redeposition bf hazardous wastes 
g-ted by CERCLA and RCRA 
remedial and other activities, and in 
view of the important policy decisions 
that R(;RA LDRs pose for the CERCLA 
sndRCRAprmpams. EPA dedded to 
separately sad more fully discuss the 

meQmtetions of “lend dlsposeI”. In e Examples of these and other sihrations 
sopplen~ental notice to the proposed refiecting EPA’S s.zqeriencs concerning 
NCP (54 FR u686 [Oct. 10. ¶ssS)), EPA the imppmpriateness of incinerating 
outlined sev~tedmical. policy, end contarninsted soil and debris are 
legel ksua amcendng LDR included in the record for this rule. lo 
s&icebiiurJr to retnoveL trestment. end additios as discused below, EPA has 
redeposition of hazardous wastes. and experienced pmblemr ia achieving the 
requested comment on two alternative .’ current noncombrution LDRs for 
interpretationwf ‘land disp&aI-. The rmdsmlna!sd soil and debris. Based on 
&et altemative would allow the EPA’sexperienwtodateapdthe 
excevetbn and replacement of virbtellyoBsnimowoontremts 
peviowly dbpwed heserdoa wastes supporting this wnclnsion EPA has 
inthesameanitoraraaof 2 determined that ur$il speoilic standards 
umtemfneti~n: since the sea wades for soils and debris are developed, 
woBldrememtntheeeBleuBitud.3 ‘current BDAT standards are generally 
adivlly would not &netihrte ‘land inappmpriats or anachievable for soil 
disposal”. Uadar the second alternative. and debris fmm CERCM msPoasa 
hew.rdow wwtes could be~ucavatad actions and RCRAcormctfve actions 
md mdepodted dtherti~~the end cloeurw. Indeed EPA p-es. ,’ 
xvi&idwl.t~re~eo~coaml~tion or that bbcaw umtemlneted s&e+13 

debris is sigrdficantly dIfferant from tba 
esdd!.g unit. These w?rpntatione WBstee eveluatefi in estebushing the 
would eIlow mater flexibility in BDAT etanderde. it cermot be treatad’b 
mme&d d&.&-~e b r)n mB~ a-rdana with ~~JSS ~dards and 
of both CERCLA actions arid RCRA ~&us qualt6es for a keatabi&ty varipnoe 

~fmm those stenderds andu ~IJ CPR 

Forum wes attended byrepmsentatives 
F from EPA stetes. erwlmnmental group, - “. %. 

Congress. and the regulated comomrdty. : 
A somroary of the c~nwrns raised and .: 
suggested solutions appears in the 
public docket for this rulemaking. 

2 seIectIbil of LnR h‘entment 
sfandards. Upon further examination, 
EPA believes that many of the problems 
discussed in the supplemental notice. 
and raised by commaaters, result kom 
treatment stenderds develo ed pursuant 

t!t tofheRCRALDRpmgram atare 
generally inappmpriate or infeasible 
when applied to mntamtnated soil and 
debris. As disoussed in the October ISIS 
notice, EPA’s experlencs under CERCLA 
hex been that treatment of large 
quantities of soil and debris containing 
relatively low levels of contamination 
wing LDR “best demonstmtad available 
techaolopy’* (BDATI is often 
inappmpriate. 64 FR 41547.41568 
[October 10,1999). RPAnoted that: 

54 FR 41568 [October 10.1989). 

ExperieJlc.e with tile wcL4 prgam ha 
rhows that IWQ dtss will have ioge 
qwnutiesin adme csses, msny thoussnli¶ 
of ixbic m&n-of soils tbst us 
contsmisstsd with rdstivsly low 
conceetsetians of bazs7dous wsstes TheSs 
sdls oftsn should bs trsstsdn but truhnnmt 
with the tvpr d tedmle@u the1 would 
meet lbe stsndsrd ofBDAT tnsy yield little ii 
,any environmetd baler3 OYer other 
trestment bsssd remedlsl options. 

would not alway? TmpeU 111 mtW 
: CRRcLAdtc 

1 ‘Westewnsolldatinn~~t 2 
uriiborACXsateCRRCL-4dtesre 
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that BDAT standards for prohibited 
hazardous wastes are inappropriate or 
not achievable. As an alternative. 
persons seeking a treatability variance 
for soil and debris may meet the 
appropriate levels “I percentage 
reductions in the currently available 
guidance (Superfund LDR Guidance 
#6A, “Obtaining a Soil and Debris 
Treatabiltty Variance for Remedial 
Actions”, EPA OSWER Directive 9347.3- 
OBFS. July 1989). In the context of 
Superfund Reconis of Decision (ROD). 
this means that EPA will generally 
include such a variance in the proposed 
plan and ROD wberxtreatment of 
contaminated soil and debris is a” 
element of the remedial action. Further. 
EPA intends to issue guidance 
supplementing the Superfund Guidance 
#6A to expedite the processing of such 
treatability variances in conjunction 
with established remedy selection 
procedures. 

Treatment standards for prohibited 
hazardous wastes are based on 
perfotmsnce achievable by application 
of BDAT. 51 FX at 40578 (Nov. 7,1966). 
BDAT. however. 1s not a technology 
forcing program, nor does it always 
require the lowest possible levels of 
waste treatment achievable with any 
technology. See 130 Gong. Rec. 59179 
(July 25.1984) (Statement of Se”. 
Chaffee introducing the amendment that 
became RCRA section 3034(ml). Rather. 
what Congress contemplated is a 
scheme whereby hazardous wastes arc 
to be treated using the technology (or 
technologies) generally considered to be 
suitable for the waste and that 
substantially diminish the toxicity of the 
waste or substsntially reduce the 
likelihood of migration. Id.: see also H. 
Rep. No. 19696th Gong. 1st Sess. 33; S. 
Rep. No. 264,96tb Con& 1st ScsS. 16-17. 

EPA’s rules developing treatment 
standards likewise recognize that the 
treatment standards be based on 
appropriate technologies eve” if more 
stringent treatment methods are 
technically feasible. 51 FR at 40666-592 
[Nov. 7.1966). For example, EPA has 
generally based treatment standards for 
organic contaminants in wastewaters 
(“orntally defined as aqueous materials 
containing less than 1% total organic 
compound (TOC) and total suspended 
solids (TSS)) on technologies other than 
indneration (or other combustion). eve” 
though such ogardcs could be treated to 
lower levels if the wastewaters were 
tnctnerated. This is because incineration 
[or other combustion) is not norntally a” 
appropriate technology for wastewaters. 
notwithstanding its capability of 
performing to lower levels than 
conventional wastewater treatment. 

More generally. EPA’s rules on 
treatability vartanccs recognize that 
prohibited wastes be treated by 
appropriate technologies. The rules thus 
state that a petitioner may request a 
treatability variance “where the 
treatment technology is not appropriate 
to the waste”. 40 CFR 26644(a). 

Similarly, treatability variances are 
warranted where the applicable 
numerical treatment standard for the 
waste cannot be achieved. 40 CFR 
266.44(a). For thJs reason. EPA has found 
that current BDAT standards based on 
noncombustion technology also warrant. 
a treatability variance for soil and 
debris. The complex matrices often 
present in soil and debris may reduce 
the effectiveness of stabilization and 
other noncombustion technologies in 
treating these wastes.-For example, the 
presence of oil and grease or sulfites in 
the mixture may substantially interfere 
with the stabilization process. More 
generally, stabilization is a complex 
treatment process and its application to 
unique soil and debris mixtures is not 
yet well understood. EPA’s development 
of alternative treatment levels in the 
Superfund Guidance ?@A noted above 
was based on available data for soil and 
debris mixtures and thus is more 
tailored with respect tdachievability 
than the existing BDAT standards for 
these waste mixtures. The difference 
between these levels and the existing 
BDAT standards for these wastes 
demonstrates the feasibility of achieving 
the current BDATstsndards for soil and 
debris. These alternative numbers thus 
support EPA’s presumption that the 
BDAT standards arc generally 
inappropriate or nut achievable fur soil 
and debris. 

This presumption is supported by the 
commenten on the December, 1996 and 
October, 1969 proposals. EPA received 
numerous comments from a wide range 
of commentem discussing the 
inappropriateness or infeasibility of 
applying BDAT standards to 
contaminated soil and debris. The 
principal reason given for the 
inappropriateness of tbe current BDAT 
standards was the complexity of soil 
and debris mixtures and the interference 
with treatability caused by unique 
matrices of contaminants in the soil and 
debris. Moreover, conunenters noted 
that wsstestream-derived BDATs have 
not been fully demonstrated for many 
contaminated soils and debris and that 
the presence of trace quantities of one 
waste in soil and debris may 
tnapproprtately require use of a 
treatment method that would not 
otherwise be applicable to the other 
wastes present. These comments were 

further supported by comments made at 
the Contaminated Media Forum. 

The Agency’s expertence also 
supports this conclusion of general . 
inappropriateness or infeasibility of 
current BDAT standards for soil and 
debris. For example, as indicated above 
EPA has developed alternative 
treatment levels for soil end debris in 
the Superfund #6A guidance which are 
based on the application of the specific 
treatment technologies to soil and 
debris, rather than industrial process 
wastes. Thus, these alternative levels, 
which arc better tailored to the 
treatability of the complex soil and 
debris mixtures found at Superfund 
sites, reflect Agency experience 
concerning the inappropriateness or 
infeasibility of current BDAT for soil 
and debris. 

EPA has long indicated its intention t< 
develop separate treatment standards 
for contaminated soil and debris 
(without regard. incidentally, to the 
origin of such waste. so that the 
treatment standards would apply 
whether the soil and debris is generated 
from a CERCLA action or sume other 
activity). 51 FR 40577 [Nov. 7.1986). 
Although the Agency has already 
expended considerable effort on such 
standards. it has not been able to 
propose or promulgate regulations 
because of the more pressing need to 
implement the rest of the land disposal 
prohibition statutory provisions before 
the various statutory deadlines. See 
RCRA sections 3004 (d). (e). and [g). EPP. 
does not expect that the same level of 
treatment performance will be required 
for soil and debris as for industrial 
process wastes. 

In the intcrim period until EPA 
promulgates these treatment standards. 
contaminated soil and debris are subject 
to the same treatment standards as the 
prohibited hazardous wastes that they 
contain, unless a variance is appropriate 
and is approved according to 40 CFR 
263.44.53 FR at 31145149 [Aug. 17.1Q98) 
and Chemical Waste Management v. 
EPA. 669 F.Zd 1526.1633-46.1536-40 
(D.C. Cir. 1969). Where standards for the 
underlying waste arc based on the 
performance of incinetation. EPA has 
granted national capacity variances for 
the contaminated soils and debris 
because there is insufftcient national 
capacity to treat these wastes. 40 CFR 
268.30(c). 268.31(a)(l). 26932(d)(l). 
26333(b], and 26&34(d). Where BDAT 
treatment standards arc in effect. it is 
possible to petition for a treatability 
variance based on the inappropriateness 
of the BDAT standards to treat the 
contaminated soil and debris. 40 CFR 
23344(a). As discussed earlier. EPA 
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bclievcs that it ia enneucssary for 
petitioners (er the lead Agency in 
CERCLA response actions) to mcke site- 
specific demunstmtiuns that BDAT 
standards arc inappropriate for 
contaminated soil and debris. The 
numercu~ comments and Agency 
experience suppordng a presumption 
that the BDAT standards arc 
inappmpriate or not asbicvable is 
clearly warranted at this tintc because 
the criteria in40 CFR 26U44 for 
treatability variances arc 9enemlIy met 
for soil end debris. As a nsult. under 
EPA’s established treatability variance 
procedures (40 CFR zoS.44]. variance 
applications for dontaminatcd soil and 
debris do not need to demunstrcte that 
tbe physical and ubcmIuc1 pmperticc 
differ significantly from wastes 
anatyzed in developing the treatment 
standard and that therefore. the waste 
Cannot be treated to specified levels or 
by specified methods. Petitions nccd 
only focus on Justifying the proposed 
alternative 1cveI.s ofpcrfcnna*ce. using 
existing interim guidence containing 
suggested treatment levels for soil and 
debris (Superfund LDR Guidance *6A. 
“Obtaining a Soil end Debris 
Treatability Variance for Remediel 
Actions’: EPA O!WER DIrectiva93473- 
o6FS. July 19U9J es a benchmark. 

Although the presumption is that 
BDAT stcndards are not appropriate for 
soil end debris. there may be specie1 
circumstances where EPA dctemdnes 
that the existing BDATstandards arc 
appropn’ate for contaminstcd soils and 
debcia et e partiutilarsite, such ac where 
high levels of combustible orgnnics in 
soil are present. In these uircumstanees. 
the Agency would make a determination 
that treatment to the BDATstanderds 
was appropriate and would require such 
treakuent.. 

EPA regulations pi&de that 
treatability varianues may b-c issued en 
a site-specific basis. 40 CTE 269.44(h).** 

Thus. they may be approved 
simultaneously with tbe issuance of a 
RCR4 permit. the appmval OS a RCRA 
dosurs pttm. or tbc scbxtiw cI * 
remedy in a CBRCLA rccpensc action in 
fhe ROD. In the ceseof en m-site 
CERCLA respcnse uticn. the 
procedural requirements of the variance 
process do not appty. See CERUA 
secfions 121(c)(1) and lWld)W.The 
variance decision will bc made as part 
of EPA’s remedy scIcution pmsecs. 
during which date JuatIfybt9 sdtcrnative 
treatment Ievek will bkhckded in tbc 
adminIstretivc record Neaandpublio 
participation oppcrtunitics and Agency 
response to oommcnt will be affcrdcd as 
appropriate under this r& 

In EPA’S view. the Agenay’s 
determination that theBDAT standards 
arc generaBy inappropriate fur 
contaminated soil and debris addresses 
many of the practiccI concerns raised by 
comment.crs in the suppkmcntal notice 
on the Agency’s interpretation of tbc 
tern “land disposal”. Fur this rcaaon. 
ond because EPA has had “snfBcIcnt 
time to review end evaluate the many 
lengthy and complex issues raised by 
commenters on the supplcrncntol notice. 
SPA is deferring any final da&on to 
modify that interpretation @ ‘A wiU 
respond to comments on the alternatives 
in tbe supptemeotat notice when tbe 
Agency makes a Bnal decision on the 
proposed reinterpretation of land 
disposal.) Until a fiia1 decision is made. 
the interpretation ennounced in the 
prcemble to the proposed NCP end 
discussed in section 1 above wili remain 
in effect 

Final rule: There is no rule language 
ontbisissue. 

Name: Determination of whether a 
waste is a hazardous waste. 

Pmposedn~kThe preamble to the 
proposed rule discussed how to 
detcnnine whether hazardnns waste 
regulated under RCRA Subtitle C was 
prcscnt at e site (53 PR 51444J. 

Response to commenfs: Some 
cc”“mten raked q”saliona &D”t 
SPA’s discussion about dctcrmbdng 
whcthcr a wcste exhibits a hezardcus 
characferistic. One agoed lhet EPA 
cannot ecsnme a waste is not * 
cbaracterktic waste in lb8 abaonca of 
tesdng and stmotd tbcrcfurc adopt a 
ltberrd end Incktsivc appmach to 

determining whethcrRCRA ap~5e-s to 
avoid expensive end timc-ansnedng 
testing. Another commcntcr csked for 
clariBc&ion on who vvas rcspomibk for 
applying”pmccs3 kwwtcdga” to 
determine whether c waste was a 
hazardous waste In the absence of 
testing. The cornmentcrasecrted hat. 
under RCRA, EPA exercises 
pmsecuturiai discretion if e generator. 
scfing in good f&b, dctidcs inuorrcctly 
that his waste is not hasardeus. EPA 
notes that when itdatcrmiwa that them 
is e vioktion then wiR nonnrdly bc 
somekind of enforccmcnt ecttcn taken; 
the level end type of prwecutcriah 
response .wilI dcpcnd on a nun&r of 
factors, for example. the size of tbc 
company, 6” signiRc%nce of 6” 
violation. theintent eta. 

Under RCRA mica. e rjcnerctcr is not 
required to tcs~ but may use knowIcdgc 
of the waste end its conctitncnts to 
judge whether the waste cxbibitsa 
characteristic. (Scc4tt CFR262ll(ck] 
EPA believes t&s should also apply if 
the lead agency 01 PRP et c CERUA 
site is the “generator.” EPA wants to 
make clear. howevcr, that e decision 
that c waste is not characteristic in the 
absence of testing may not be arbitrery. 
but must be based on site-spcciftc 
infcrrnation end data collected on the 
constituents and their concentrations 
dur+ investigations of tbc site. Baaed 
on site data. it will be very dear in some 
oases that a westeccnnct b-e 
characteristic for example. if a waste 
does not contain e constituent regulated 
as EP toxic. a decision that the waste 
does not exhibit this characteristic can 
reliably bc made without testing fur EP 
toxicity. EPA does not expect to 
undertake testing when it can otherwise 
be determined with rcascnabie ccrteinty 
whether nr not the waste will exhibit it 
characteristic 

In response to the second cenccrn. the 
determination whether e waste is e 
hazardous waste may be made by EPA, 
the state. or a PRP. depending uu the 
nature of the action. WA will take any 
necessary o* appropriate aotion if 
decisions about the hazardous nature of 
the waste are in crmv or arc made 
without proper basis. 

Several commented discussed the 
question of whether RCRA rcquircrnents 
can be appIkcbk to RCRA hazerdoes 
waste dispoecd of b&n the RCRA 
requhwoenta went Into cffcst in 1969 
Onecommcntcr @  thcl they could 
not be. unless the waste exhibited a 
chamcte?ktkst fhe the of lbecERcL.4 
action. However, es One ccnnuentcr 
noted. EPA has mncistcn6ymeinfaincd 
in enfcrccmcnt actionc tbct RCRA 
rcquircments appty tocny waste 
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materiels disposed of prior to l9sO when 
those materials are managed or 
disposed of today. EPA agrees with this 
latter comment and believes that this 
policy applies 10 CERCLA actions as 
well. This was also upheld In a recent 
DC Court of Appeals decision. Chemicrrl 
Waste Mcncgement v. EPA, 969 F.Zd 
1526 @C Clr. 1939). RCRA requirements 
can apply when the CRRCLA action 
constitutes treatment, storage or 
disposal of RCRA hazardous waste. 
Note that RCRA requirements may also 
be relevant and spproprlate to pre-198D 
waste. 

One commenter suggested that EPA 
allow consolidation. for purposes of 
storage or treatment, of small volumes 
of wastes without triggering RCRA 
standards. In response. while EPA 
appreciates the concerns with meeting 
substantive storage and treatment 
requirements for small emounts of 
waste, EPA believes that waste should 
be msnag6d according to standards 
when those standards ere ARARs 
unless a waiver (such as for interim 
measures] can be justified. It should be 
noted that RCRA may not be applicable 
for small quanttty generators, as defined 
under RCRA however. a determination 
would still have to be made about 
whether any RCRA requirements would 
be relevant and appropriate to small 
quantities. 

Final r&e: There is no rule language 
on this issue. 

Name: When RCRA requirements are 
relevant and appropriate to CERCLA 
actions. 

Pmposedmle: The preamble to 
proposed 0 30&4w(g)(Z)(i), identification 
of applicable or relevant and 
eppmprlata requirements, crlleria for 
relevant and appropriate, stated that 
RCRA requirements may be relevant 
and appropriate when a wastels similar 
In composition to a RCRA listed waste 
(53 FR 51446). 

Resocnse to comments: 1. RCRA 

i 

: 

. . 

i 

requirements (IS relevant end 
appropriate for wastes similar to RCRA 
hczcrdoue waste. Several conunenters 
expressed ccncem that RCRA 
requirements may be potentially 
relevant and appropriate for waste that 
is not a RCRA hazardous waste. but is 
similar to a RCRA hazardous waste. 
Commentera argued that virtually any 
waste or CRRCLA substance is similar 
tc a RCRA hazardous waste in scme 
way. either in chemical compcsltion, in 
U)XIcity. in mobility. or in persistence, 

i, and were concerned that this policy 
~Presented an encrnmus expansion of 

;‘ the RCXA program. 
; EPA believes that RCRA requiremeots 
’ es” potentially be relevant and 

appropriate to wastes other than those 
that are know” to be hazardous waste. 
For example. some lnfonnation or 
records must be available that identify 
the source of the waste In order to 
determine that the waste is a listed 
hazardous waste. As a result, hvo 
separate wastes could be identical in 
composition. but only one identified as a 
RCRA hazardous waste because 
manifests are svailable that identify it 
as a listed waste. RCRA requirements 
would he applicable for the manifested 
waste. but not for the other. eve” though 
the two wastes are physically the same. 
EPA believes that RCRA requirements 
ce” be potentially relevant and 
appropriate when the waste cannot be 
definitively identified as a listed 
hazardous waste. 

SPA wants to emphasize. however, 
that a number of the factors identified in 
8 300.4GO[SJ(.2) should be considered in 
determining whether a RCRA 
requirement is relevant and appropriate. 
The similarity of the waste to RCRA 
hazardous waste or the presence of a 
RCRA co”stltuent alone does not create 
a presumption that a RCRA requirement 
will be relevant and appropriate. Nor is 
it always necessary or useful to conduct 
an in-depth. constituent-by-constituent 
comparison of a CSRCLA waste with 
RCR4 hazardous wasles, because most 
RCRA requirements ere the same 
regardless of the specific composition of 
the hazardous waste. Indeed, the statute 
requires attainment of those 
requirements chat are relevant and 
appropriate under the circumstances of 
the release. Thus, the decision about 
whether a RCRA requirement is relevant 
and appropriate is based on 
consideration of a variety of factors. 
including thenature of the waste and its 
hazsrdous pmperties. other site 
oharacteristics, and the nature of the 
requireme” itself. 

EPA anticipates that it will often furd 
scme RCRA requirements to be relevant 
and appropriate at a site and others not, 
even for the same waste. This is 
because certain waste characteristics 
shared wttb RCRA hazardous wastes 
may be nmre important than others 
when evaluating whether a given 
requirement is relevant and appropriate. 
For example. the mobility of the waste, 
among other factors. may be a key 
ccncem in evaluating whether the 
RCRA requirement that the cap used in 
closing a landfill be less permeable than 
the bottom liner (40 CFR 264.310(a)(5)) is 
relevant and appropriate. Other 
properties of the waste might be more 
important In evaluating the relevance 
and appropriateness of other RCRA 
requirements. 

2. RCRA requirements QS relevcnt and 
appmpricte for mining wastes. Several 
commenters asked EPA to state in the 
NCP or its preamble that RCRA subtitle 
C requirements will not be relevant and 
appropriate to mining wastes. They 
noted that. recognizing the unique 
characteristics of mini”3 wastes, 
Congress exempted certain mining 
wastes from regulation as hazardous 
wastes under RCRA until EPA 
completed studies on these wastes to 
determine specifically whether such 
regulation was appropriate. On July 3. 
1988, SPA published Its determination 
for beneficiation and extraction wastes 
which found that regulation under 
subtitle C was not warranted for these 
wastes. because EPA believes such 
requirements, ” * * ’ ifuniversally 
applied. would be either unnecessary to 
protect human health and the 
environment. technic& infeasible, or 
economically impracticable to 
implement.” (51 FR 24496.1 The 
commentera argue, therefore, that 
subtitle C requirements, which are nol 
legally applicable to these mining 
wastes. also cmmot be relevant and 
appropriate, since EPA has formally 
made the deterndnation that those 
requirements are not appropriate for 
such wastes. 

The conunenters emphasized that 
mining waste sites differ in a “umber of 
ways from industrial wastes sites. They 
argue that mining wastes are of 
enmmO”S vohme and ge”erel1y of lower 
toxicity, that the sites typically ccver 
extremely hrge areas and may present 
less hazard because they tend to be in 
drier climates, reducing leaching 
potential, or contain constituents that 
are less mobile. For these reasons. 
which formed the basis of EPA’s 
decision under RCRA, RCRA 
requirements would not be relevant end 
appropriate for mining sites remediated 
under CERCL4. Commenters requesled 
that EPA give Suidance specifically in 
the NCP to ensure consistent decisions 
on ARARs at mining sites. 

EPA agrees that RCRA requiremen@ 
for hazardous waste will not be 
applicable to those mining wastes 
excluded from regulation by-the statute. 
[Note. however. that EPA hks recently 
removed certain mineral processing 
wastes from the mining waste exclusion. 
making them subject to subtitle C. 54 FR 
39592. September 1.19ag; 55 FR 2322. 
January 23.1990. EPA has also 
promulgated regulations listing certain 
wastes from mineral processing 
operations as hazardous, 53 FR 35412. 
September 13.19a) In addition. EPA 
agrees that RCRA subtitle C 
requirements will generally not be 
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relevant and appropriate for those 
mining was&s for which EPA has 
specifically determined that such 
regulation is not warranted. The reason 
is that the factors that cawed EPA not 
to regulate these wsstes es hazardous 
include many bf the same factors that 
EPA considers in judb whether e 
requirement is relevnnt end apprcpriete 
et e particular site. 

However. EPA does not aSme that 
RCRA requirements for hazardous 
waste ten never be relevant end 
appropriate for CERCLA remedieticn of 
mining sites. In its dcterminaticn for 
beneficiaticn end extraction wastes, 
EF’A found that, “7funiversoIIy applfed,.” 
subtitle C requirements would not be 
appropriate for mining wastes. (51 FR 
24500.] However. 8 decision about 
whether e requirement is relevant end 
appmpriate is made on e case-by-case 
basis, based on the specific 
characteristics of the site end tie 
release. There may be ecme sites where 
the site cirwmstances differ 
significnntly from those which caused 
EPA to decide that subtitle C regulation 
is not warranted end where certain 
requirements era apprcprinte end well- 
suited to the site or portions ci the site. 
In such e situation. some RCRA 
requirements may be relevant end 
appropriate. 

EPA is developing regulations under 
subtitle II of RCRA designed specifically 
for mining wastes that will not be 
regulated es hazardous waste. When 
promulgated, these regulations are likely 
tc be either applicable or relevant end 
appropriate for remediaticn of mining 
3ites. 

Another wnmenter stated that EPA 
needs to develop e hmg-term ini!ieYVe 
to simplify the use of RCRA ARARs. 
EPA recognizes that the interaction 
between the two laws can be very 
complicated end continues to work to 
resolve end give guidance on issues 
involving CRRCLA compliance with 
RCRA laws. 

Final rule: There is no rule language 
on this issue. 

Name: Examples of potential federal 
end state ARARs end TSCs. 

Potential ARARa and TEtCs include. 
but are not limited to. the following: 

I. Fedemlrequh-emente .which mcy be 
pctentiolcpplicoble orrelevant and 
cppropricte requirements. i8 EPA’s 
Office of Solid Waste administers. inter 
alia. the Resource Conservation end 
Recovery Act of 1976, ee amended. (42 
USC. SsOl]. PctentiaUy applicabk or 

_ 

relevant end oppmpriate requirements 
pursuant to that Act are: 

a. Open Dump Criteria~Purouant to 
RCRA subtitle II criteria for 

classification of solid waste disposal 
facilities (40 CFR part 2571. 

Note: Only mlevenl to nonhazardous 
wastes. 

b. RCRA subtitle C requirements 
governing standards for owners end 
operatom of hazardous waste tmatment 
storage. end disposal facilities: (40 CFR 
pert 294. for permitted facilities. end 40 
CFR part 295, for interim status 
facilities): 

(I] Ground-Water Protection and 
Monitoring (40 CFE 264.90-264.109). 

(21 Closure end Pcet Clcewe [40 CFR 
264.11&264.120). 

(3) Ccntniners (40 CFR 264.17& 
264.176). 

(4) Tanks (40 CFR 264.190-264.199). 
(51 Surface Impoundments (40 CFR 

264.220-264.249). 
(6) Waste piles (40 CFR 264.25& 

264.269). 
(7) Lend Treatment (40 CPR Z&1270- 

264.299). 
(6) Landfills (40 CFR 25&O-264.3393. 
(9) bu2ineratcrs (40 CFE 25?.340- 

264.999). 
(10) Lend Disposal Restrictions (40 

cm 266.i~26850). 
(11) Dicxin-ccntsining wastes (50 FR 

1976). 
(12) Standards of performance for 

storage vessels for petroleum liquids (40 
CFR pert 80. subparts K end K(e)). 

(13) Ccticaticn rule for 1934 RCP.A 
amenduients (50 FR 26702. July 15.1965: 
52FR 45766. December I. 1987). 

ii. EPA’s Office of Water administers 
several potentially applicab!e or 
rclevant end appropriate s!atutes and 
regulations issued thereunder: 

a. Section 14.2 of the PublicHealth 
Service Act ee amended by the Safe 
Drinking Water Act es amended. (42 
U.S.C.. 303(f)). 

(1) Maximum Ccnteminant Levels (for 
all sources of drlnkinn water exocsurel. 
(40 CFR 141.11-141.15j. . ’ 

(2) Maximum Contamtnent Level 
Goals (40 CFR 141.5Gl41.52 50 FR 
46930). 

(3) UnderSmund Injection Control 
Regulations (40 CFR parts 144145.146. 
,471~ --. ,. 

b. Clean Water Act. es amended. 133 . 
U.S.C. Isa]. 

(1) Requirements established pursuant 
to sections 30% 302 303 (incIudIng state 
water quality standards]. 304.3~6307, 
lincludinn federal metreatment 
;equirem&ts for discharge into e 
publicly owned treatment wor!aJ, 309, 
4@2,403and404oftheClean WaterAct 
(33 ‘3% parts 320-330.40 CFR parts 122. 
123.125.131.230.231.233.4CG469J. 

(21 Available federal water quaky 
criteria documents ere listed et 45 FR 
79316. November 28.19so: 49 FR 5631. 

Februery 15.1984: 50 FR 30764. luly 29. 
1985: 51 FR 9012. March 7.1988: 51 FR 
22978. June 26.19SB: 51 FR 43665. 
December 3,1958; 52 FR 6213, March 2, 
1967: 53 FR 177. January 5,19w 53 lx 
19028 May 26.19B8; 53 PR 3X77. August 
30.196& 54 PR 19227. Mav 4.1969. 

(3) Cl& Water A& section w(b)(l) 
Guidelines for SpeciEcation of Disposal 
Sites for Dredged or Fill Material (40 
CFR pert 230). 

(4) Prccedures for Denial cr 
Restriction of Disposal Sites fcr Dredged 
Metedal Clean Water Act section 
404(c) P&edures. 33 CFR parts 320-330, 
40 CFR pert 231). 

c. Me&e Protection, Research and 
Sanctuarie.e Act (33 U.S.C. 1401). (1) 
hcineretion et see rectuiremen:s I40 
CFR parts 22&225,22?-229. See a&c 40 
CFR 125.120-125.W~ 

iii. EPA’s Office of Pesticides end 
Toxic Substances sdministere the Toxic 
Substances Control Act (15 USC 2~1). 
Potentially applicable cr relevanl and 
appmprtate requirements pursuant to 
that Act are: 

PCB requirements generally: 40 Cl% pari 
781: hfenufacluring. Pmcereiog. Dismbution 
in Cceunerce. end Use of PCBs end PCB 
Itema (40 CFB 7%?0-761.3J): Markings ol 
PCBs and PCB Items (40 CFR 751.~761.45): 
Storage and Disposal (40 CFR 761.@1-7e1.79~ 
Records and Reports (40 Cl% 7e1.1~781.185, 
781.187 and 761.193,. See else .W CFR ,z%,os. 
750. 

iv. EPA’s Office of External Affairs 
administers potentially applicable or 
relevant end appmprinte requirements 
regnrding requirements for floodplains 
end wetlands (40 CFR part 6. Appendix 
Al. 

v. EPA’s Office of Air end Radiation 
administers several potentialty 
applicable or relevant and sppmprlate 
statutes and mauladcns issued 
thereunder: - 

a. The Uranium MtIl Tailinns 
Radiation Ccntml Act of l%‘i (42 USC. 
2022) and Health end Environmental 
Protection Standards for Urenium end 
Thorium Mill Tailings (40 CFR pert 192). 

b. Clean Air Act (42 U.S.C. 7401). (1) 
Natlcnd primary end Secondary 
Ambient Air Quality Standards (40 CFR 
pert 50). 

(2) Standards for protection Against 
Radiation (10 CFR part 20). See also 10 
cm parts IO. 40. so. 6% 72,960.961. 

(3) Nettonal Emission Standards for 
Hazardous Air Pollutants (40 CFK part 
611. See also 40 CFR 427.110-?27.116. 
76!3. 

(4) New source perfcrmance 
standards 140 CFR cart 601. 

vi. 0the;FederaiRequirements: 
8. National Historic Pteservaticn Act 

(16 U.S.C. 470). Ccmplisnce with NHPA 
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would need to comply with the 
appltcable closure requirements for 
those units in completing the remedial 
action. second, if the lead agency 
determines that RCRA listed or 
characteristic hazardous waste is 
present at the site (even if the waste 
was disposed before the effective date 
of the requirement) and the proposed 
CRRCLA action involves fmabnent, 
storage. or disposal as defined under 
tCRA, then RCRA requirements related 
7 those actions would be applicable. 

These two scenarios are contingent 
lpo” determinations that RCRA Subtitle 
2 hazardous waste is Present end on the 
dentifioation of the period of waste 
management To determine whether a 
.vaste is e listed waste under RCRA, it is 
often necessary to know the sowce. 
3owever. at many CRRCLA sites no 
“fomlatio” exists on the sowce of the 
wstes “or are references available 
ziting the date of disposal. The lead 
lgenoy should use available site 
nformatio”, manifests, storage records. 
md vouchers in a” effort to ascertain 
he soar08 of these contaminants. When 
his documentation is not available, the 
cad agency may assume that the wastes 
ne not listed RCRA hazardous wastes, 
udess further analysis or infommtion 
,ecomes available which allows the 
,ead agency to determine that the 
wastes are listed RCRA hazardous 
wastes. If the lead agency assumes the 
wastes are not listed RCR4 hazardous 
wastes and it is deterndned that the 
waste3 are not characteristic wastes 
under RCRA (see discussion below. 
171.) RCRA requirements would not be 
applicable to CRRCLA actions. but may 
be relevant and appropriate if the 
CERCLA action t”volves treatment 

/ waste does not have hazardous 
characteristics (40 CFR ~62.11(0)). 

I” determining whether to test for the 
toxicity characteristic using the 
Extraction Pmcedure [RP] Toxicity Test. 
it may be possible to assume that 
certain low oo”ce”tretio”s of waste are 
not todo. For example, if the total waste 
concentration is 20 @nms or less the ET 
Toxicity ooncentration,.the waste 
cannot be characteristic hazardous 
waste. In such a case RCRA 
requirements would not be applicable 
and would not l&ely be relevant or 
appropriate unless the waste also 
contained other RCRA hazardous 
wastes and the CRRCLA action involved 
treatment storage, ordisposaL 

If the wastes exhibit hazardous 
characteristics, RCRA requirements ere 
potentially applicable if the wastes also 
were either treated, stored, or disposed 
afwr the effective date of the applicable 
RCRA requirement or if the CRRCLA 
aotions will involve treatment storane. 
or dieposal. 

d ii. Actions constituting treatment, 
stomge. or disposal. Many CSRCLA 
actions occur I” areas of contamination 
that contain waste treated, disposed of. 
or stored prior to November 10.1080. If 
left untouched. wastes in such areas ere 
not currently regulated under Subtitle C 
of RCRA. (Solid waste management 
units at RCRA facilities are regulated by 
the 3004(u] cocrective action 
I’CqUiremsntS.) However, Certain 
physical movement. alteration, or 
dishvbance of RCRA hazardous waste 
associated with a remedial action may 
meet the RCRA definition of kestment. 
storage, or disposal. For instance. 
treatment has occurred when the 
cERcL4 remedial action uees “any 
method technique. or process, including 
neubaIizaHon, designed to chenge the 
physical, chemical, or biological 
character or composition of any 
hazardous waste so as to neutralize 
such waste, or 80 as to recover energy or 
material resowxs from the waste. or so 
as to render such waste non-hazardous, 
or less hazardous: safer to transport. 
stow dispose of; or amenable for 
recovery, amenable for storage, or 
reduced in volume.” 40 CFR 280.10. 

Similarly, storage occura when a 
CERCLA remedial action involves the 
“holding of hazardous waste fore 
temporary period at the end of which 
the hazardous waste is treated, disposed 
of, or stored elsewhere.” 40 CFR 280.10. 

storage or disposal and/or if the wastes 
src similar or identical to RCRA 
hazardous waste. 

Under certain circumstances. although 
PO historical information exists about 
the waste,and when it was treated 
stored. or disposed it may he possible 
to identify the wastes as RCRA 
cbaraoteristio wastes. With respect to 
hazardous characteristics. (ignitability. 
colTosivny. rceotivtty, or RP toxicity), it 
is the responsibility of the generator (in 
thin case, the lead agency or PRP 
conducting the action) to determine if 
the wactes exhibit any of these 
charactedctkx (defined in 40 CFR 251.21 
throu& 24). The lead agency must use 
best professIonal judgment to determine, 
?” a sitesp+3c basis, if testing for 
hazardous cberectmictlca is necessary. 
Testb-q is required unless it can be 
detsrmined, by “applying knowledge of 
the hazard cbarecteristic in light of the injection well, land treatment facility. 
materials orprocess oseb” that the salt dome fmmation, salt bed ionnation, 

Land disposal occurs when RCRA 
hazardous waste is placed into a land 
disposal unit, tnchldfng a “landfIll. 
surface impoundment, waste pile, 

or underground mine or cave.” RCRA 
section 3M)4(k). 

Movement of hazardous waste 
entirely within a unit does not constitute 
“land disposal” “rider Subtitle C of 
RCRA. However, movement of 
hazardous waste into a unit (i.e.. across 
the boundary of a unit) does constilute 
“land disposal.” 

In many cases CERCLA sites contain 
areas of contambiatio” [with differing 
levels of co”ce”tratio”, including hot 
spots, of hazardous substances. 
pollutants, or contaminants) that may be 
characterized as e unit usually a 
IandfiIl. under RCRA In such cases 
where RCRA hazardous waste is moved 
into the area of contamination. RCRA 
disposal requirements are applicable to 
the disturbed waste and certain land 
disposal requirements (such es for 
closure] may be applicable to the area 
where the waste is received. 

Therefore, tbe following activities 
constitute land disposal under RCRA 
Subtitle C where the waste involved is 
RCRA hazardous waste: 

a. Wastes from different units ere 
consolidated into one unit: 

b. Waste is removed end treated 
outside e unit and redeposited into the 
same or another unit; or 

c. Waste is picked up from the unit 
and treated withi” the area of 
contamination in a” incinerator. surface 
impoundment or tank and then 
redepnslted into the unit (does not 
include in-situ treatment]. 

I” contrast. a” example of a” activity 
that does not comtitute “land disposal” 
is the mere consolidation of RCRA 
hazardous wastes within a unit. 
Similarly, the covering and seaiiig off of 
hazardous waste, called “capping with 
waste in plaw” is also not considered 
“land disposal” and RCRA Subtitle C 
requirements would not be applicable. If 
some of the waste at a site is moved into 
another unit, but other waste is left 
behind in the original unit (the unit in 
which such waste wss found), “land 
disposal” applies only withregard to the 
waste that is moved into another unit. 
Under these examples, however, certain 
RCRA land disposal requirements might 
nevertheless be relevant and 
appmpriate to such waste. (See ARARs 
preamble sections below, l&iii. end 17.) 

iii. Hypothtical examples of 
compliance with ACRA: land disposal 
restrictions. Land disposal restrictions 
under RCRA sections 3004 (d] thmugh 
[k) em tiggemd whenever there Is 
placement of RCRA hazardous wastes 
subject to land disposal restrictIons 
(“banned waste”) into s land-based unit. 
Such lend disposal does not occur when 
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disposed prior to the eifective 
of the applicable prohibition only 

xome subject to the LDRs if they are 
i 

*moved from the land and placed into 
a land disposal unit after the effective 
date of the applicable prohibition. (See 
53 FR31138,31148, (August 17. 1988) 
and Chemical Waste Management v. U. 
EPA, 86 9 F.Zd 1526. 1536 (D.C. Cir. 
1989)). “treatment or disposal of 
[hazardous waste1 will be subject to thr 
[LDRI regulation only if that treatment 
or disposal occurs after the 
promulgation of applicable treatment 
standards.“) Similarly, environmental 
media contaminated by hazardous 
wastes placed before the effective dates 
of the applicable lend disposal 
restrictions does not become subject to 
the LDRs unless they are removed~from 
the land and placed into a land disposa 
unit after the effective dates of the 
ap 

T 
licable restricUons. 
he land disposal restrictions do not 

attach to environmental media 
contaminated by hazardous wastes 
when the wastes were placed before tht 
effective dates of the applicable land 
disposal prohibitions. If these media an 
detetmined not to contain hazardous 
wastes before they are removed from th 
land, then they can he managed as no” 
hazardous contaminated media and 
ley’re not subject to land disposal 

restrictions. For example, soil 
contaminated by acetone land disposed 
(“placed”) in 1986 (prior to the effectiv, 
date of the land disposal prohibition fol 
acetone) end, while still in the lend, 
detern”ned not to contain hazardous 
waste, is not subject to the land disposa 
restrictions.lrThis is consistent with th 
Agency’s approach in the HWIR-waste 
rule. where it indicates that LDRs do nc 
attach to wastes that are not hazardous 
at the time they are first generated (60 
FR 66344, December 21.1995). 

Since application of the lend disposa 
restrictions is limited, in order to 
determine if a given environmental 
medium must comply with LDRs one 
must know the origin of the material 
contaminating the medium (Le.. 
hazardous weste or not hazardous 
waste), the date(s) the material was 
placed (i.e.. before or after the effective 
date of the applicable lend disposal 
prohibition), and whether or not the 
medium still contains hazardous waste 
(i.e.. contained-in decision or not). 

.,- 

Facility owner/operators should make 
a good faith effort to determine whether I 
media were contaminated bv hazardous ‘; 
wastes and ascertain the daies of 
placement. The Agency believes that by 
using available site- end waste-specific 
information such as manifests, 
vouchers. bills of lading. sales and 
inventory records, storage records. 
sampling and analysis reports, accident 
reports. site investigation reports, spill 
reports. inspection reports end logs, am 
enforcement orders and permits. facilitJ 
owner/operators would typically be abll 
to make these deternrinations. However 
as discussed earlier in the preamble of 
today’s proposal, if information is not 
available or inconclusive, facility 
ow”er/operators may generally assume 
that the material contaminating the 
media were not hazardous wastes. 
Similarly. if environmental media were 
determined to be contaminated by 
hazardous waste, but if information on 
the dates of placement is unavailable or 
inconclusive, facility owner/operators 
may, in most cases assume the wastes 
were placed before the effective date. 

requirements or state spill reporting 
requirements) coupled with ordinary 
“Qood hOUSekeeDinQ” orocedures. result 
i~records that &l&bw the Agency to 
determine the nature of the spilled 
material. end the date (or a close 
approximation of the date) of the spill. 
The Agency requests comments on this 
approach end on any other assumptions. 
records, or standards of evaluation that 
would ensure that facility owner/ 
operators would identify any 
contaminated media subject to land 
disposal restrictions properly and 
corn lately. 

In F ormation on contained-in decisions 
should he immediately available since. 
generally, these determinations are 
made by a regulatory agency on a site- 
specific basis and careful records 
kept. 
2. Treatment Requirements-5269.30 

The Agency believes that, in general, 
it Is reasonable to assume that 
environmental media do not contain 
hazardous wastes placed after the 
effective dates of the applicable land 
disposal prohibitions when information 
on the dates of placement is unavailable 
or inconclusive, in part, because curretr 
regulations, in effect since the early 
1980’s. require generators of hazardous 
waste to keep detailed records of the 
amounts of hazardous waste they 
generate. These records document 
whether the waste meets land disposal 
treatment standards and list the dates 
and locations of the waste’s ultimate 
disposition. With these records, the 
Agency should be able to determine if 
environmental media were 
contaminated by hazardous wastes and 
if they would be subject to the lend 
disposal restricuons. 

In addition, EPA believes that the 
majority of environmental media 
contaminated by hazardous wastes were 
contaminated prior to the effective dater 
of the applicable land disposal 
restrictions. Generally. the 
contamination of environmental media 
by hazardous waste after the effective 
date of the applicable lend disposal 
restricUon would involve a violation of 
the LDRs, subject to substantial fines 
and penalties, including criminal 
sanctions. The common exception 
would be one-time spills of hazardous 
waste or hazardous materials. In these 
cases, the Agency believes that, 
typically. independent reporting and 
record keeping requirements (e.g., 
CJRCLA sections 102 and 103 reporting 

a. Approach to treetment 
requirements and recommendations of 
the FACA Committee. RCRA section 
3004(m) requires that treatment 
standards for wastes restricted from 
land disposal, “* * * specify those 
levels or methods of treatment. if any. 
which substantially diminish the 
toxicity of the waste or substantially 
reduce the likelihood of migration of 
hazardous constituents from the waste 
so that short-term and longterm threats 
to human health and the environment 
are minimized.” A recurring debate 
through EPA’s development of the land 
disposal restriction program has been 
whether treatment standards should be 
technology-based (Le., based on 
performance of a treatment technology) 
or risk-based (i.e., based on assessment 
of risks to human health end the 
environment that are posed by the 
wastes). The Agency believes that both 
approaches are allowed. It has long been 
recognized that Congress did not 
directly address the questions of how to 
set treatment standards in the language 
of section 3004(m).i* I” addition. 
Congress did not specifically address 
whether the LDR treetment standards 
for newly generated wastes and 
remediation wastes must be identical: 
the structure of RCRA’s LDR provisions 
suggests that Congress believed that 
remediation waste may merit special 
consideration. (See. RCRA sections 
3004(d)(3) and 3004(e)(3). which 

J 
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View Record Detail 

FAXBACK 13766 

9502.1995(03) 

UNITED STATES ENVIRONMENTAL PROTECTION AGENCY 
WASHINGTON, DC. 20460 

October 18, 1995 

M.L. Mullins, Vice President 
Regulatory Affairs 
Chemical Manufacturing Association (CMA) 
2501 M St., NW 
Washington, DC 20037 

Dear Mr. Mullins: 

This letter is in response to your letter of August 22, 1995 
in which you expressed CMA’s concern regarding the Agency’s plans 
to “disallow continued use of the corrective action management 
unit (CAMU) provision” that was promulgated on February 16, 1993 
(55 FR 8658). 

As I believe you know, the CAMU rule was the Agency’s 
initial attempt at resolving many of the problems that have been 
encountered by EPA State remediation programs in applying the 
prevention-oriented Subtitle C regulations to the management of 
remedial wastes. The Agency continues to support’the need for 
flexibility in this area; however, some parties have argued that 
the CAMU rule allows regulators too much discretion in determining 
appropriate, site-specific management requirements for remediation 
wastes. In recognition of this view, the Agency agreed to evaluate 
whether the CAMU regulations should be modified or replaced with a 
different regulatory approach. As an outcome of this process, the 
Agency agreed the CAMU regulation should be replaced with the 
Hazardous Waste Identification Rule for Contaminated Media 
(HWIR-Media). The Agency is currently planning to propose the 
HWIR-media rule in December of this year and issue final 
regulations in March 1997. 

The Agency believes that much of the site-specific 
flexibility provided in the CAMU will be preserved based on the 
current version of the draft HWlR-media regulation, especially for 
less contaminated media. Furthermore, the Agency intends to 
include a provision in the proposed HWIR-media rule that would in 
effect “grandfather” CAMUs that were approved before the 

http://yosemite.epa.gov/osw/rcra.ns~oc~ents/C59A7~85F8DE53B852565DAOO6FO8EE 3/10/99 



Page 2 of 4 

HWIR-media rule is issued tinal. However, no new CAMUs could be 
approved after the that date. The Agency believes that this 
“grandfathering” provision, if finalized, would will result in 
minimal disruptions to cleanups involving CAMUs that are planned 
or underway. It should be noted, however, that the Agency plans to 
ask for comment in the proposal as to whether grandfathering” of 
CAMUs is appropriate, and, in particular, whether the Agency 
should set a date upon which approval of “grandfathered” CAMUs 
would expire. 

In the interim, our recommendation to both the regulators 
and the regulated community is to use a CAMU if it truly provides 
the best alternative for a site (and the AOC concept, which is a 
concept independent of the CAMU rule, cannot be used). Of course, 
the most conservative course of action would be to use a CAMU only 
if it can be completed prior to publication of the tinal 
HWIR-media rule. 

I hope that this letter helps to clarify the basis for our 
current plans. If you have any questions regarding the HWIR-media 
rule and its impact on the CAMU rule, please call Carolyn 
Hoskinson at 703/308-8626. Questions regarding the AOC concepl: 
should be directed either to Hugh Davis at 703/308-8633 or 
Elizabeth McManus at 703/308-8657. 

Sincerely, 

Michael Shapiro, Director 
Office of Solid Waste 

Attachment 

CHEMICAL MANUFACTURERS ASSOCIATION 

August 22,1995 

Mr. Michael H. Shapiro, Director 
Office of Solid Waste (5301) 
U.S. Environmental Protection Agency 
401 M Street SW. 
Washington, D.C. 20460 

Re: Corrective Action Management Unit 

Dear Mr. Shapiro: 

The Chemical Manufacturers Association (CMA) is concerned by 

http://yosemite.epa.gov/osw/rcra.nsf/Documents/C59A7AA85F8DE53B852565DA006F08EE 3/10/99 
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reports that EPA, in the context of the upcoming HWIR contaminated 
media proposal, plans to disallow continued use of the corrective 
action management unit (CAMU) provision that was promulgated on 
February 16,1993 (58 FR 8658). 

EPA has recognized that “remediation of existing 
contamination problems is inherently different from the management 
of as-generated industrial waste ” (58 FR 8660) and that “the 
existing regulatory structure of RCRA Subtitle C, when applied to 
the management of hazardous waste for remedial purposes, can otten 
seriously hamper the ability of decision makers to select and 
implement effective, protective, and cost effective remedies” (58 
FR 8659). The Agency promulgated the CAMU provision to provide 
remedial decision makers with an added measure of flexibility in 
order to expedite and improve remedial decisions. Many CMA member 
companies have found the CAMU provision to be highly successful in 
that regard. It has afforded valuable and much needed flexibility 
and has significantly expedited remediation efforts by removing 
many of the impediments that existed under Subtitle C. 

In her statement before the U.S. House of Representatives 
Committee on Science on January 6, 1995, Administrator Browner 
said: 

“All of us are committed to protect public health and our 
air, land, and water. At EPA, we want to implement these 
commitments in the most cost effective way possible. But to 
do this, we must move beyond a “one size fits all” 
regulatory approach towards a more common sense approach - 
an approach that uses flexibility, creativity, and 
innovation in reaching these goals.” 

CMA believes that the CAMU provision is sn excellent example 
of focused regulation that provides considerable flexibility, 
fosters creativity - and enables expedited clean-up of 
contaminated hazardous waste sites in a more cost effective 
manner. To disallow this sensible and valuable provision would be 
totally inconsistent with the many on-going EPA regulatory reform 
initiatives. If EPA is to be successful in achieving meaningful 
regulatory reform, it must stand behind the good progress it has 
made with the CAMU provision and continue to work to identify 
additional opportunities to better focus regulations to achieve 
environmental goals in a more flexible cost effective manner. To 
disallow the CAMU provision would be a giant step backward. 

CMA recognizes that some parties have challenged the legal 
and policy basis of the CAMU and temporary unit (T.U.) rules. CMA 
urges the Agency to vigorously defend these rules. They received 
broad support when they were promulgated and have been widely 
accepted and implemented by affected stakeholders, states, and 

http://yosemite.epa.gov/osw/rcra.ns~ocuments/C59A7~85F8DE53B852565DAOO6FO~E~ 3/10/99 
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regional offices. Regulatory agencies have devoted significant 
energies toward the constructive use of CAMUs to facilitate 
cleanups. A large number of CMA member companies have invested 
significant money and effort incorporating CAMUs into their 
remedial plans, and many have been approved and are presently in 
use, while others are nearing final approval. EPA has provided no 
justification for disrupting the protective practices that have 
been initiated under the CAMU provision. At a minimum, EPA must 
grandfather existing CAMUs to protect the investment that 
facilities have made in planning, obtaining approval, and 
implementing remedial actions based upon the CAMU provision. 

If you should have any questions concerning this issue, or 
desire additional information, please contact Chip Vitarelli, of 
my staff, at (202) 887-6936. 

Sincerely, 

M.L. Mullins 
Vice President - Regulatory Affairs 

cc: Matthew Hale, Jr., Director 
Permits and State Programs Division 
Office of Solid Waste 

Robert Hall, Chief 
Corrective Action Programs Branch 
Permits and States Programs Division 
Office of Solid Waste 

http://yosemite.epa.govlosw/rcra.nsEocuments/C59A7AA8553B852565DAOO6FO8EE 3/10/99 
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ViexRecord Detail 

FAXBACK 13733 

9502.1995(01) 

UNITED STATES ENVIRONMENTAL PROTECTION AGENCY 
WASHINGTON, D.C. 20460 

February 17, 1995 

MEMORANDUM 

SUBJECT: CAMU at U.S.S. Lead Facility 

FROM: Devereaux Barnes, Director 
Permits and State Program Division, OSW 

TO: Norm Niedergang, Director 
Office of RCRA, Region V 

Recently we have had several discussion with your staff 
regarding the approval of a corrective action management unit 
(CAMU) at the U.S.S. Lead Refinery facility in East Chicago, 
Indiana. In those discussions we were asked to provide the Agency 
position on the specific question of whether a 3008(h) 
enforcement order is an appropriate mechanism for approving a 
CAMU at this facility. As you know, interim status for this 
facility was terminated under the provisions of RCRA 3005(e). 

It is the Agency’s position that 3008(h) orders are an 
appropriate mechanism for approval of CAMUs at facilities that 
have lost interim status pursuant to 3005(e). Other types of 
hazardous waste management units (e.g., tanks, piles) that may be 
needed to implement remedial actions at facilities like U.S.S. 
Lead may also be approved under 3008(h) orders. This 
interpretation of the scope of 3008(h) authority is supported by 
the broad language of 3008(h) (p roviding for “corrective action 
or such other response measure asnecessary to protect human 
health or the environment”). The legislative history supports 
this interpretation in that the conference report indicates that 
the intent was to allow EPA to address ongoing problems without a 
pennit. In addition, EPA’s longstanding interpretation is that 
3008(h) applies to LOIS facilities as well as facilities that are 
currently operating under interim status, and the CAMU rule itself 
imposes no limits on this interpretation. See memo from J. 
Winston Porter, “Interpretation of Section 3008(h) of the Solid 
Waste Disposal Act” (Dec. 16, 1985). 
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We believe that this is a reasonable reading of the statute. 
Based on this interpretation, RCRA permits are not necessary for 
such units as long as they are part of the selected remedy (or 
interim measure), and they are specifically authorized under the 
3008(h) order. Furthermore, we believe that from a policy 
perspective, permits would generally be inappropriate in these 
circumstances, since they would likely have the effect of delaying 
cleanup and adding to procedural costs without increasing 
environmental protection. As explained in the preamble to the 
CAMU rule (58 FR 8676, February 16, 1993), public participation 
procedures similar to those for Class III permit modifications 
should be followed in approving CAMUs under 3008(h) corrective 
action orders. 

If you or your staff have more specific questions about the 
use of orders to approve CAMUs and other types of units, you may 
wish to contact Barbara Pace of the Office of General Counsel, at 
(202) 260-7713, or Dave Fagan of my staff at (703) 308-8620. 
Please let us know if we can be of any further assistance. 

cc: Joe Boyle 
Kevin Pierard 
Barbara Pace 
Larry Starfield 

http:Nyosemite.epa.gov/osw/rcra.nsuDocuents/38E5FB1E19ECBE3B852565DA006F08D3 3llOl99 
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oouq MacMillan 
Institute of Chemical Waste Management 
1730 Rhode Island Ave., NW 
Suite 1000 
Washinqton, DC 20036 

Dear Mr. MacMillan: 

I am writing in response to your letter of January 28, IYYJ, 
~ri which you expressed several concerns regarding the potential 
effect that the newly promulgated regulations for corrective 
action management units (CAMUs) may have on the manaqement of 
"as-generated" hazardous wastes. 

As I under&and from your letter, and from subsequent 
discussions with my staff, your primary concern is that as- 
generated containerized hazardous wastes being stored at a 
facility could be considered remsdiation wastes, and therefore 
could be managed at an area of a facility that has been 
designated as a CAMU, with the effect that those wastes would no 
longer be subject to the RCRA land disposal requirements, or to 
minimum tech'nolagy raquiroments. 

Let ma aseure 
1 

ou unequivocally that it was not the Agency's 
intent in promulqat nq this regulation to allow or to encourage 
such waata management practices: furthermore, the regulations aa 
finalized prohibit such pract,ices. As stated in the regulations, 
and as explained in the preamble, CAMUs may only be used for the 
management of remadiation wastes (40 CFR S260.10; 58 FR 8663-4). 
and on A,, ror the purpose of implementinq remedial actions (e.q., 
correctlva actions under RCRA 3004(u) or 3008(h) authorities). 
The conosgt of remediation wastes is somewhat new to RCRA, and I 
aqree that it is impcrrtant to have a clear understanding of what 
theee waatae am, and the limitations on the use of the CN+fU 
ccnoept in regard to management of "as-generated" hazardous 
wastes. 

As-generated hazardoue wastes, whether containerized or non- 
containerized, are subjrot to the full set of subtitle C 
requirements applicable to treatment, storage and dirposal of 
hazardous wastea. These regulation9 are clesigned with the 
primary qoal of preventing euch wastes from creating environ- 
mental contamination problems that require remediation. Thus, 53 
long as as-generated hazardous wastes are managed in aooordance 
with applicable RCRA standards and regulations, there should ta 
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no need to 'bremediate@* those wastes. 

In contrast, remediation wastes as defined in the C?UU rule 
include only wastes that are qenerated and managed for the 
purpose of implementinq corrective actions at facilities. It is 
this pUrpOee--Cleanup of environmontal problems resulting from 
historic waste mismanagamant practices--that is fundamental to 
the concept of remediation wastes. In the preamble to the CAMU 
rule we articulated the inherent differences between cleanup 

!;;;I? 
corrective action) and management of as-generated, or 

wastes. The Agency's rationale for promulgating the CAM-U 
rule is tied directly to our conclusion that cleanup is a 
fundamentally different activity than manageinant of as-generated 
wastes, and that RCRA requirements for management of cleanup 
wastes oan and should differ from those for as-qenerated Wastes. 

As stated in thm preamble of the final CAMU rule (58 FH 
8664), VodayVe definition of remediaticn waste excludes 'new' or. 
ae-generated wastes (either hazardous or non-hazardous) that are 
;z;;;zzed from ongoing industrial operations at a facility." 

the regulatory definition of remediation waste in the 
final r;le ia limited to wastes "...that are manaqed for the 
purpose of lmplcmenting corrective action requirements under 
$264.101 and RCRA seation 3008(h).'@ (40 CFR g260.10) In crafting 
the definition of remediation waste in this way (particularly 
when the definition is read together with the preamble 
discussion), we believe that it is clear that CAMus are not to be 
used for management of as-generated wastes. However, we 
understand your concern that if read alone, the definition might 
mislead some readers or allow some room for abuse. We are 
currently developing guidance for EPA and State decision makers 
on implementation of the CAMU rule. Among other things, the 
guidance will emphasize that containerized as-generated wastes 
that are stored at RCRA facilities cannot ba managed in CAMUs. 
In addition, we are willing to consider adding a clarification to 
the regulation that would specifically exalude management of as- 
generated wastes in CAMus, as well as in temporary unite. I 
would welcome further diacuesione with you and your organization 
on this matter. 

In your letter ou euqgested that owner/operators might have 
inaentives to stockp le containerized es-generated wastes, fc 1 
subsequent treatment and disposal in CAMUs, As explained above, 
euah wastes vould be *r-generated wastes, not eligible for 
placement in a CAHU (unleee all applicable Subtitle C 
requirements, including the land disposal restrictions, were 
satisfied). Furthermore, 
to the applicable 

In storage the waetea would be subject 
eprovention n requirements of Subtitle C, Which 

should serve to ensure that they are not mismanaged such that 
%leanupl' of the wastee would be required. If an owner/operator 

'were to mismanage such wastes, for example, by dumping the wastes 
with the intent that the wastes would then become remediation 
wastes, such activities would clearly be illeqal, and subject tc 
the substantial civil and/or criminal penalties under RCRA, as 
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well as possible liabilities under CERCLA. In addition, such 
purposeful dumping of wastes would likely result in contamination 
of large volumea of soil6 or other media, and the costa of the 
required cleanup cou1.d be many timepi the costs of complying with 
the Subtitle C prevention standards. Thus, we do not beliavc 
that the CARD aoncept realistically creatas an incentive for 
miemanagemont of as-generated wastes. 

As an additional safeguard, it should be emphasized that 
CAK.:~ may only be designated by EPA or an authorized State; an 
owne.;/operator could not himself simply designate an area of a 
facility as a CAKU, as a means of changing the rmquirsments that 
would apply to those wasted. 

In your letter you suggested amending the CAN re ulation to 
rortrict the definition of remediation Waata to contam P natod 
media resulting from corrootive action at a faaility. I would 
like to clarify that in the CAMU rule the Agency did not intend 
ta distinquish between oontaminated. media and othar cleanup 
wastes, By restricting the definition to contaminated media, 
certain other cleanup wastes oould not be managed in CAMUs, such 
as sludqam dieposed of before 1980. As explained in the preamble 
to the rule, the CAMD aoncept is a response to the inherent 
differencea in the objrctivee and incentives of remediation of 
"old" wastes, as di.stinguiBhed from management of l*nawl' wastes. 
Sincr remediation of faailitieo will often involve management of 
sludges and other pro-RCRA wastes that would not be considered 
contaminated media, we do not believe that it would be 
appropriate to amend the CAMU regulations to apply only to 
contaminated media, 

As you know, many of the issues addrossed in the CAN rule 
are now being disauesed in the context of the HWIR Forum, in 
which you have been natively involved. As we have discussed in 
the Forum, a major component of the RWIR discussions foaumes on 
aontaminatsd media; this important dialogue is thus an 
opportunity to reevaluate many of the issues aesooiated with 
remediatfon, 6s well a8 rrquirements for as-generated hazardous 
wamtes. It is 

! 
ocmiblo that the RWIR dialogue will result in 

substantial rev miens to the existing RCRA regulations that 
address managwant OS remsdiafion wastss, inaludinq the CANJ 
regulations. If so, the Agency is committed to reviewing the 
need for ohanges to those regulations, I look forward to the 
aontinumd partiaipation of ICWMA in them diecuasionm. 

I hope this has barn responsive to the canoerns raised in 
your letter. If you have any further qusetiona, please do not 
hesitate to,contact me or Dave Faqan ((703) 308-8620). 

Director, office of Solid Waste 



Jani1ar.v 28, 1993 

Sylvka Lowrance 
D1rectnr 
Office of Solid weate 
Room ~2101 
C.S. EPA 
.401 \I street SW 
Washington, DC 20460 

neqr Sylvta: 

J have reviewed th* Correct L-f? .4ctL0n .?!ansgc?!nrnt Lnit rule 
recently slqned by administrator Reilly and have very mlxed 
reactions. While the rule would permit the implementation of 
many of the site claanup reforms that ICWM supports, it also 
suffers from certain serious omissions. 

The key problem identified in our review involves the derrnltzon 
0 Y “remediation waste”. Under the new definition, containerized 
s waste stored wlthin a facility boundary would be 
eligible for special and Potentially less-protective treatment Ln 
the facility’s Correction Action Management Unit. (Se4 pages 1 
and 2 of attached memo. 1 These special standards would be 
available even if the waste in question was & rubject to the 
special “matrix interference” problems sometimes associated with 
contaminated soil and debris. 

In our view, there are no defensible technical or environmental 
nreuments that support the application of less protective 
tlandlinq and treatment requirements to this cateqory or Waste. 
The argument that it might be “cheaper” and “$&&&c” to ignore 
existing Land DispoaaL Restrictions and Minimum Technoloqy 
requirements when handling containerized as-generated waste 
stored at cleanup mites is not psrSyaSive. Obviouslv, it would 
he “simpler” for w producing sa-srnerated waste to lqnore 
the current regulatory requirements. 

In our view, application of special CAMU standards to 
containerired as-generated wastes not only undercuts the val idtcy 
of the existing treatment and disposal standards but would also 
provide site owners and operators with incentives to atocknile 
as-generated wastes at poreible CAMU facilities in order to take 
advantage of less burdensome treatment and disposal standards. 
We urge EPA to reconsider the regulatory LanclunPe of the Januarv 
11 rule and to restrict’ the definition of remediatton wpsre fo 
C’ resuitina from corrective nctlon activitler ,~t 
a Iacilitv. 
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Paqe 2 

:he Institute would like to be able to support the CA?lU rule, I 
fear, however, 
“deflnltion” 

that without clarification of this regulatory 
we may be forced to acti\*eiy oppose the regulation. 

Doug ?lac?(illan 
Uirector Hazardous Waste Program 

C.C. Caroline Wehllng, EPA Office of IGeneral ~!ounsel 
Attachment: January 26 Nemo 
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ENVIRONMENTAL PROTECTION 
AGENCY 

40 CFR Parts 260,264,26.5,268,270 
and 271 
[FRL4555-71 
RIN 20504B60 

corractlve Actlon Management Unite 
and Temponry Units; Corractlve 
Action ProvIsIona Under Subtitle C 
AGENCY: ?&VirOnm6ntsl hm!CtiOn 
Agency. 
ACTIOH: Final rule. 

2. Factlity br the Fqose of Gxm&‘e 
AdIon wo.101 

3. Pamediation Wester IS 260.101 
4. CDnfnnnfBg changes 
a, cam cbanga to 5 264.101 
b. Worminn Cheeses to 5 2643 md 

5265.1 - - - 
c canf~fomrieg cbaoges to DaKBltiam in 

5260.10.5266.2 and 5270.2 
B. cOmaivs Action Marqemeot Uaits 

W.hiUs) (5 264.5521 
l.xmmal AUtbOrity (5 264.552(el~ 
2. lodwion of &&tad Units into 

c-J&us (5 164.5521b1l 
3. Decision Criteria for CAMU Des&oetton 

15 264.5S2lC~) 

SUMMARY: The Environmental Protection 
Agency is promulgating today certain 
corrective action-related regulations 
under Subtitle C of the Resource 
Conservation and Recovery Act WRAI. 
The specific provisions finaliied in this 
nrlemaking address two new units that 
will be used for remedial purposes 
under RCRA corrective action 
authorities: corrective action 
management units KXh4Us). end 
temporary units [TUs). These specific 
provisions were proposed aa part of a 
more comprehensive corrective action 
rulemeking on July 27.1990. 
EFPEC~VE DATE: These final regulations 
are effective on April.19, 1993. 
ADDRESSES: The official record for this 
rulemaking is locsted in the RCRA 
Docket. located in room 2427 at the US. 
Environmental Protection Agency, 401 
MStzeet, SW., Washington. DC 20460. 
The telephone for the RCRA Docket is 
I2021 260-9327. The record is available 
forinspection. by appointment only. 
between the hours of 9 a.m. and 4 p.m., 
Monday through Friday, excluding legal 
holidays. As pmvided’in 40 CFR pert 2. 
a reasonable fee may be charged for 
copying services. 

4. Information Requimd to SuppatGU.iU 
Designation (6 264.552ld)) 

5. C4htll Requiremenu to be Specified in 
Farmits or Orders (5 264.552(ell 

6. tkcmncntation for We (5264.552[~) 
7. Permit and Order ModlficaW for 

CAhiUs 1$264.552(g) end S27&42) 
6.sfktofc4hwtkrigMtionraBotbar 

Remedy fxciaioos (5 264.5~2(h)l 
C Temporary Units (TlJsl (5 264.5531 
1. Scope and Applicability ofToday’ Rule 

(5 2e4..553~a~l 
2. Rernictioer on Temporary Udts 

(5 264SSJ(b)l 
3. l’emprary Unit Decision Fectors 

I5 264.553(d) 

must address corrective action for all 
ralaases from solid wsste management 
units et the facility. Under section 
3003fhJ. EPA may issue administretiva 
orders to compel corrective action et 
fadlitias authorized to operate under 
section 3005(a) of this subtitle [i.e.. 
interim stems facilities). Section 3004(v) 
asteblished the authority to compel 
tamadiation of releases that have 
ml ted beyond a fadlity’r boundary. 

~Ju~27.1990.EFAiasueda 
propose rulemaking to establish. under 
subpart S of 40 CFX part 264, a 
comprehensive regulatory framework 
for implementing corrective actions at 
RCRA facilities under these new 
statutory authorities. 55 FR 30796-994 
@dy 27,199OJ. The propose1 
established a detailed set of technical 
requirements and procedures for 
investigating and responding to 
environmental releases at RCRA 
facilities. 

MA FURTHER INFORMATION CONTACT: 
Questions relating to the technical 
content of this mle should be directed 
to Anne Price or David Fagan. 
Cortactive Action Programs Branch. 
Office of Solid Wsste (5303WJ. U.S. 
Environmental Protection Agency, at 
(703) 309-8657 ot (7031308-8620. 
Other inquiries should be directed to 
the RCRAISuperfand Hotline, at (8001 
4X-9346 or at (202) 260-3000. 
StiPPLEMENTARY INFORMAT,ON: 
OUlline 
1. Autimily 
II. Background 

A.;$mse and Context of Today’s Final 

8. S5nma.y of Today’s Rule 
IO. Section-by.Secrion Analysis 

A De6niKoos 
1. bWAiva Action Management Unit 

tchMUl (5 260.10 snd S 270.21 

4. FarmIt or Order Specifistior for 
Tempomry Units (5 264.5WdJ) 

5. Time Lit Extensions for Temponry 
Units (§264.553(el) 

6. Pennit and Order Modification 
Fmcsdunr IS 264SWf,l 

7. Documentation of Temporq Unit 
DssipsUons end Time Exteosione 
[§2s4.553(s)l 

IV. CAMU and TU Implementation 
A. Public Participation in CAMWfU 

Iksigmtlonr end N Time Exteosioos 
Under Orders 

B. bntinuation of Permits for tiu’rectfve 
ActhI FuQaser 

C Stale and Federal Implementatioo 
2. State AutbDriration 
2. Implementation of Rules in 

Uuauthorized end Author&d Stets 
D. Bffectiw Dam 

v. Relatioaship to other Fmgnmr 
VI. Rqulatmy hpacl Analysis 

L Authority 
These regulations ere issued under 

the authority Of seCtions 1006.2002~a). 
3004[ul, 3w4W. 3005(c), 3007 and 
3008fhJ of the Solid Waste Disposal Act, 
as emended by the Resource 
Conservation end Recovery M. as 
emended by the Hazardous and SoBd 
waste Amendments of 1984. 
IL Be&mood 

The RCRA Hszsrdous end Solid 
Waste Amendments of 1994 asteblfabad 
a broad new ms.ndate for EPA aad the 
States to implement corractiva action at 

disposel facilities (TSDFsJ ramdated 
under subtitle C of R CRA. Urider section 
3006(u). permits issued to such facilities 

EPA received numerous public 
comments on the Subparr S proposal. 
many of which raised substantial issues 
which must be resolved prior to a final 
rulemaking. In addition. EPA is 
currently conducting scorn rehansive 
new Regulatory Impact Analysis WA) 
to more thoroughly essess the costs and 
benefits of the Subpert S proposal. and 
to analyze speci6c regulatory 
alternatives for the final rule. EPA will 
meka the results of the P& available for 
puhbc review end commant prior to 
pmmulgating the remainder of the 
pro osed subpart S I’ldBS. 

Tie proposed subpart S regulations 
contained several key remadiation waste 
management pmvtsions. These 
pmvisions were designed to reduce or 
eliminate certain waste management 
requirements of the current RCRA 
subtitle C regulations which, when 
applied to nmediation westas. impede 
tlta ability of the Agency to select and 
implement reliable. protective end cost- 
affective remedies at RCRA facilities. 
These impediments also occu at sites 
being remediated under CERCLA 
authoritiaa. since RCP.A requirements 
are often applicsble or relevant and 4 
appropriate requirements (A&%&J, as 
daiinad in CERCLA and in the CERM 
National Contingan Plan. 

Therefore, EPA be ‘eves that pending ?i 
the promulgation of the comprehensive 
subpart S rules, it is useful end 
na~ass6.q to expedite the promulgation 
of these key provisions of subpart S. end 
thereby reeli’” the benefits rhat,they 
wU&rovtde men accelerated tune 

The’ Agency remains committed to 
pmmulgating final comprehensive rules 
gowning RCRA corrective acttons. 
~odey’s rule is intended to advence that 
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different hll the matlagement of as- 
generated indus=ial hezardous waste. 
and that applying “as-generated” 
m&tory requirements to remediation 
wastes does not always result in 
implementation of the best remedies. In 
fact, EPA’s preliminary analysis 
indicates that better rsmedies. in terms 
of increased euvimnmental benefits. am 
likely under a regulatory tiework 
tailored to remediation wastes. 

The orlginsl RCXA subtitle C 
program. which was established 
beginning in 1960, was desigoed to be 
a “cradle-to-grave” system of Conk& 
governing the generation end 
subsequent ksnsportaticn. storage. 
keaknent and disposal of hazardous 
wastes from ongotng industrial 
processes. Thus. RCRA was 5t and 
foremost a “prevention” oriented 
program. with the primary objective to 
prevent new releases (e.g.. new 
Superfund sites) resulting from 
management of hazardous wastes. 
Following this objective, a stringent set 
of standards were developed to ensure 
protection of human health and the 
environment from such ongoing waste 
mana ement. For the most psrt. the 
subti 3 e C regulations BIB specified as 
uniform. national standards that must 
be complied with at all RCRA-regulated 
facilities. These standards am generally 
considered very stringent: in order to 
ensure en adequate level of protection 
nationally. the standards must be 
adequate in preventing or minimizing 
environmental releases over a wide 
range of hazardous wastes types, 
envimnmental conc!itions, operational 
contingencies and other factors. 
Although there are certain limited 
provisions for waivers from the subtitle 
C regulations based on site-specific 
factors, the regulated community’s 
experience has been that it is difficult 
end tkne-consuming to modify RCRA 
standards fhrou 

f? 
site-specific waivers. 

The 1904 HSP A amendments to 
RCRA seesgthened the RCRA 
prevention program by adding several 
important statutory provisions 
governing the keaknmt and disposal of 
hazardous wastes. rn particular, the 
RCIU lend disposal restrictions (LDRs) 
and the minimum technology 
rwpdimnents b4TRsl have become 
central features of the RCRA praventioo 
program. one of the importalIt 
obietives of Congress in mandating the 
1984 amendments (including LDRs and 
himcs) was to provide inaeased 
immaives for generators of hazardous 
wastes to minlmiae the mounts of 
wa.es being generated. see RCIRA 
SectiOn 1003(b). EPA’s experience in 
i~plementig the LDR program has 
&X+II that the costs associated with 

meeting the stringent. technology-based 
IDR standards actually have resulted in 
substantial reductions in the volumes of 
hazardous wastes generated from many 
industrial sectors. 

In addition to these prevention- 
oriented provisions. the HSWA 
corrective action provisions created a 
“my different. mw msndate for the 
RCR4 program: Cleauiog up relespes 
from solid waste management uuits 
(.%Vh4Usl at over 4.000 RJXA TSDFs. 
RCRA is now both a prevention program 
end a cleanup program. These hvo basic 
elements of the RCRA program have 
markedly different objectives and 
incentives, sod are im aded in VI 
different ways by re pup ?i atmy conho on 
waste management AS disxssed below. 
therein lies the basic omblezo that 
today’s 6nal rule is i&ode3 to address. 

EPA has found that title C 
requirements, when applisd to 
mmediation wastes. can act as a 
disincentive to more pmwtive 
remedies. sod can limit the flexibility of 
a regulatory decisionmsker in choosing 
the most practicebla remedy at a 
specific site. In contmst.RCRA subtitle 
C regulations. when applied to a.+ 
generated wastes, ensurs that the wastes 
are handled according to stringent 
national standards; due to the cost of 
subtitle C management, they also create 
a significant incentive for process 
changes to minimize hazardous waste 
gensration. Yet these salIs 
requirements, when applied to existing 
contamination pmblems provide a 
skong incentive for leaving wastes in 
place. or for selecting remedies that 
miniie regulation under subtitle C. 

EPA i-acognizas. of course, that both 
Superfond and RCRA p&de it the 
authority to compel sped6c remedies, 
6s long as the remedies sre consistent 
with the goals of the St&testes. Under the 
current programs, the Agency can 
require facility owner/oprJators or 
res onsible parties to excavate wastes 
an x manage them fully in compliance 
with Subtitle C Siilady, in a fund- 
financed remedy under Superfund. EPA 
canuse-fundstosffecta 
similar remedy. Thus. through its 
regulatory authority. EPA can. at least in 
theory, override any regulatory 
disincentive against a givaa remedy. In 
its conduct of the Su en5md and RCRA 
programs, however. # A has come to 
recognize the fact that RCRA subtitle C 
requirements may make more sense 
when applied to some remedies thanto 
others. and can influence the remedy 
dctian process in undssirable ways. 
For example, compliance with LDR 
requirements may completely eliminate 
hum consideration remedies that would 
otberwisa meet Superfund or RCRA 

remedial standards, and that might be 
the most sensible remedy from a 
techuicel point of view. In such ceses, 
the regulatory decisionmaker might be 
faced with the dilemma of choosing 
between two or more extreme options. 
such as a remedy involving containment 
in lace versus removal of the westes 
an B management according to full 
RCRA subtitle C standards. without 
having the opportunity to consider a 
middle option that might be fully 
protective, in compliance with 
Superfund or RCRA cleanup goals, end 
acceptable to the local community. In 
such cases, practical considerations and 
the need for prompt action may often 
force the decisionmsker to select the 
less pmtective of the available extraroes. 

More broadly. under Superfund and 
RCTL4 corrective action. the regulatory 
decisioomaker must address a situation 
that is already unacceptable-that is, a 
situation which needs mmediation. The 
decisionmaker’s goal in each case is to 
select a remedy that is fully pmtactive. 
yet that reflects the technical and 
practical realities of the site. In 
addressing this situation, the 
decisionmaker needs the flexibility to 
consider e full range of strategies so that 
one may be selected that promptly end 
effectively addresses the problem. EPA 
believes that c0nsksining this range of 
strategies by requiring compliance with 
subtitle C standards for wastes 
“generated” durin 

i 
remediation can 

often lead to mme yes that are not cost- 
effective and that io some cases may 
actually be less pmtective solutions 
than the remedies that otherwise would 
be chosen. 

This is reflected in the results of the 
prelimii CAMU analysis 
(“Supplemental Information of 
Comcdve Action hiauagement Units 
CAh4W’, October 16,1992) aud in the 
Regulatory Impact Analysis 
(summsriaed in section VL of today’s 
preambleI. Accding to theseaaalyses, 
the “expanded” CAM-U concept, which 
has been adopted in today’s rule. is 
estimated to result in mom treatment of 
wasus wing mom effective treatment, 
technologies than would occur under 
the other regulatory options considered 
by the Agency. In addition, today’s rule 
is predicted to result in more on-site 
waste management (vs. off-site 
managamant): lesser reliance on 
lncinemtion; greater reliance on 
imovstivs technologies; and a lower 
incidence of cappiug waste in pLace 
without treatment. 

Another msan for instituting a 
regulatory approach for management of 
mmadiation wastes that differs hull lbe 
base Subtitle C program is the type and 
amount of Agency oversight that is 
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given to cleanup activities under RCRA 
;=~,~&~gg$QQgS 
actions under these statutes are 
typicaIly conducted with substantfal 
Agency oversight; remedial decisions 
are made by the Agency based on a 
thomugh study of.the nature and extent 
of the contamination problems at the 
site. In contrast, most RCRA subtitle C 
wmlstions for as-aensrated waste 
.stIbms are UuifoIirl, naMond standards. 
and as such must require a lsvel of 
protection sufficient for s highly diverse 
universe of facilities and envimnmantal 
settfnes. so as to be fmulemented with 
little L 

One &l 
~ency oversighi 

al differanca between as- 
generated wastes and remedfstion 
wastes is that remediation often 
involves management of e volumes 
of contaminated media. Sk% as soils or 
ground water. The physicsl 
characteristics of contaminated media 
can be quite different &om those of as- 
generated wastes. Contaminated soils, 
for example, are highly verfable in thek 
composition and handling 
characteristics. Treatment of such soils 
can thus b particularly difficuk. Thfs is 
not to say that remedlation wastes am 
always different: some remedtation 
wastes. such as sludges, may be 
mentidy identical to ss-generated 
waste.% As a general mat&r, however. 
remediation wastes DOSS union* waste 
management issues. a 

The above considerations-the level 
of Agen oversight over remedial 
aCttOIlS, Y2 e counterproductfve 
constraints and dfsincentives that 
subtitle C requirements csn impose on 
the remedy selection mew., and the 
physical and chemica differences that P 
are often found between remedfatfon 
wastes end as-generated wastes- 
suggest that it is sensible and necessexy 
to develop regulations under RCRA for 
management of remediation wastes that 
sre better tailored to the realities of 
remediatioa actions. As a result. under 
today’s rule, regulatory requirements fo1 
remediation wstes will differ horn the 
standards applied to as-generated 
wastes. 

Today’s ftnal rule for CAMLl and 
temporary units is coosfstent with that 
policy objective. As expfafnsd esrfier. 
these rules will create s markedly 
different regulatory namework for 
applying subtitle C requirements. 
perticularly the LDRS and hfiRs. to 
mmediation waste management 
8. .%mmatyof Today’s Rule 

Today’s rule promulgates regula6ons 
for CAMUs end temporary m&s. These 
re &ions wfll provide the Regfonal 
AListrator with the authorfty to 

designate and approve such units for the 
purpose of menaging remedfation waste. 
TheEnalCAMLlpmvfsionsarem 
expansion of the proposed CAhU 
concept and sre intended to provide 
ewn greater 6erdbflity for 
decfsionmakers in Impleeaanting 
protective, reliable end mst-effective 
remedle.5. CAMU is a tool that can be 
used by sn oivner/oparator when 
hplementing cormclive action at * 
fadlity. It is available to those owned 
operators compelled to take corrective 
action under RCRA or those who fnitiste 
cmective action and seak Agency 
appmval under RCR4. The temporary 
unit provisions in today’s rule us 
than 
that ir 

d lfttle 6nm the pmposal. except 
e time limit for temporary units 

has been hmreased 5mn 130 days to one 
year. 

Today’s regulations will apply to 
corrective action fmplemented under 
RCRA permits (as provided under RcRh 
section3004(uI and in5 264.1011 and 
under section 3003(h) actions. In the 
subpert S pmposal. EPA fufly intended 
that the CAMU and TU regulations 
would apply to.interfm status .%ciWes 
under section 3003(h). See 55 FR 30.302 
(July 27,199O). However, the proposed 
regulatory language dfd not contafn 
explidt requirements for the use of 
CAMus and TUs undar section 3003M. 
Several commenten requested 
clarification as to how and to what 
extent the substsntive sub art S 
requirements would actue 1 y be applied 
under section 300.01. Today’s rule 
clarifies. in 8 264.552 end in other 
conforming changes, that these rules for 
CAMUs and TUs wflf bs applicable to 
corrective actions under section 
3006(h). The Agency has also provided 
the op ortunity for publiccomment 
&mug! both the permit modfrication 
and order processes. 

Under the tinal CAMU pmvisions, 
ramediation waste maoagement will be 
subiect to LDRs and h4TRs in s much 
m&a limited way than hss been the case 
under exfstfng regulationa For example, 
mmediation wastes, hduding 
hazardous mmediation wastes. may be 
placed into a UhfU without trfgg&g 
applicabfiity of LlXs or any other unit- 
specific requirements applyfn to 
hazardous waste land disp OSJ units. 
%us. mmediathn wastes generated at a 
facility, but outside a CAMU can be 
consolidated into the CAMU, and 
remediation tastes may bs moved 
between two or mm CAh4Us at that 
fadIity. without kigg8riBg LDRS. 
Likewise. tha “replacement”scenari0, 
where ramediation wastes are excavated 
fmm a CAhfU, treated in a se arats unit 
(which could be located fnsf % e or 
outside the CAMU at the faci5yJ. end 

redeposited into the CAMU, is not a 
new “disposal” event which trf em 
LDRS or other haaardous waste Ed 
dieposel unit requfrsments. As 
explained in the pmposal. MTRr would 
not apply to CAME, since by deffnttfon 
a CAMU is not subject to h4lRs under 
3004(o) and 3013. These regulatory 
features of CAh4Us sre described in 
mom detail later in today’s reamble. 

Tads ‘s final rules for 
out of ti 

&sgrow 
e pmposed approaches for 

de&fog the CAMU and the comments 
received by the Agency on those 
appmackes. In the Jul 

% 
,199O notice, the 

Agency discussed tn etafl several 
important pmposed limitations on the 
scope of the CAMU. 55 FR 3084344. 
First, a LXhfU oould on1 
by the Agency or the au ti 

be designated 
orised State, 

and such designations would be subject 
to the public review and comment 
process as part of remedy selection. 
Second, the CAMU could only contain 
contamfnated arsss. Third, the CAMLI 
was a lend srss and non-landbased 
units, such as incinerators or tanks. 
could not be considered part of the 
CAMU. Four&, remediation waste 5rrn 
outside rhe CAMU that would be placed 
within the CAMLJ would be subject to 
the land dfsnosal restriction 
re uiIemsnis. 

5, the preamble. EPA also discussed 

not have the second, 
third, or fourth restricttons noted above. 
55 ‘St 30644. The Agency cited several 
problems with these options, noting that 
(11 including uncontaminated areas in 
the C&MU could be viewed as 
conkadicting its remedial purpose, (2) 
including non-land-based units could be 
viewed as inconsistent with the lsnd- 
hated concept of the CAMU, md (3) 
including non-land-based units would 
complicate the application of relevant 
264 standards to the non-land-based 
unns. 

Many of the comments on the 
proposed CAMU were critical of these 
proposed limitations and reqe~sted&t 
EPA adopt an expanded 
as discussed fn the pre aLi? 1.3 toule 1 
pmpossl. In response, EPA evaluated 
regulatory options for defining a CAMU 
and provided supplemental fnformstion 
for pubtic comment summariaing the 
relative environmental benefits of the 
pmposed CAMU and expanded CAh4U 
options. 3.7 FR 48193 [October 22. 
19821. 

In light orEPA’s 1992 supplemental 
information and the public oomments 
received on the July, 1990 proposal and 
the October, 1982 su plemental 
hf~mation notice. # A has dedded to 
adopt a CAMU definition which is 
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broader thsn the proposed CAM’. but 
is consistent With ths 0 IionS for 
expsnding rhe CAM-U 6; scussed in the 
July, 1990 reamble and in the OUobsr, 
1992 supp mental notice. AS axplained P 
below, EPA belisvss that t&3 CAMJ 
dsfioition adopted today better achfevss 
the policy goal of facilitating timely. 
protective. and effective cleanups at 
RCXA facilities tbsn does the pmposed 
c&fU. Moreovsr. EPA has struchusd 
the final CAMU de6nition to avoid the 
problems relating to expending the 
CAMU concept. as noted in the July. 
1990 preamble and in commentr 
received by the Agency. 

The principal ri~fferencs betwssn the 
pmposed CAhiU and the CAh4U 
definition in today’s final rule is that 
under today’s rule. ths CAMJ hss been 
structured so that any W.StB managed 
within the CAMU which was generated 
as part of the corrective action et that 
facility [i.e.. remediation waste) would 
not be subject to RCRA regulatory 
disposal requirements. Thus. wasts 
generated from the corrective action at 
the facility may be placed within the 
CAMU without pm-ksatment to the 
technology-based levels established 
under the RCRA land disposal 
restrictions (LDR) program. 

EPA believes that Congress 1eR ample 
authority for the Agency to modify. 
where appropriate, the regulatory 
requiremen& for as-generated hazardous 
waste under RCRA when applying those 
requirements to wastes generated during 
cleanup activities, so long as the 
requirements for these remediation 
wastes remain protective of human 
health and the environment With 
respect to LDRS in particular. Congress 
defined the term “land disposal” to 
include the placement of hazardous 
waste in certatn types of units 
historically used by the Agency to 
establish land disposal raquiremsnts for 
non-mmediation wastes. see section 
3004M. Congress did not address in 
that provision bow the LDRs would 
apply to wastes managed in newly. 
created types of land-based units or to 
units mated solely for the management 
of remediation wastes, rather than as- 
generated hazardous wastes. Congress 
did, however. recogniae the special 
problems that might be creatad by 
applying the LDRS to mmsdiation 
“Jastes in tile same manner as to as. 
generated we&s and provided some 
relief for remediaticn wastes plecsd in 
the units enumerated in section 3004Or). 
See e.g.. RCRA sections 3MJ4(dl(3J and 
3020. 

For the rsaso~~s outlined above. the 
application 0f ~g0lsto+raqtimsota 
designed for as-generated wastes to 
mmediation wastes bai proven 

pmblematic In essaoce, standards 
designed to prevent releases fmm 
occurring and to force hazardous waste 
generators to intsmaliae the costs pod 
by haasrdou waste management c.so be 
highly coonterproductive when applied 
to wastes generated doring 
remediations, where the release has 
slready occurred and the desired 
incentive is to increase. rather than 
decmase. weste pmdudion. Cf. H&p. 
98-198, Part 1,98th Gong.. 1st Sass. at 
37 (1983) (noting that one of the primary 
~ongmssional purposes in establishing 
the comprehensive LDR program was to 
“compel generators to internalize the 
costs of disposal and treakneot of 
bsasrdoos wastes.“) In addition. a 
primary goal of Congress in establishing 
the land disposal reshictions program 
was to BllSum that hazardous wastes ai-6 
managed pmperly in the first instance. 
thereby reducing the need for costly 
corrective ection. See RCRA seaion 
1003(5j: H.Rep. 96-198. Psrt 1.98th 
Gong.. 1st See. at 30. 32 (19831. 
&mediation wastes are. however. wsste 
which, by definition. were not managed 
properly “in the first instance.” and for 
which corrective action is now 
necessary. 

That Coneress recoaniaed. but did not 
fully resolve, the diGma or applying 
preventive standards to ramediation 
wastes when enacting remediation- 
related amendments to RCRA in 1984 is 
not surprising, since EPA’S principal 
remedial programs. under CERUA and 
RCRA subtitle C. were at that time in 
their early stages of development or 
sharply limited in scope. 

Since 1984. the Agency also has 
stiggled to determine exactly bow the 
regulatory units described in section 
3004(k) should ap ly to remediation 
situations, where tt e areas in question 
do not easily fit within the onft 
definitions referenced in that 
and where the unit concepts tg 

mvision. 
emsalves 

wsre designed with as-genemtad and 
managed wastes in mind. For axample. 
a RCRA permitted disposal facility 
managing hazardous wastes will 
typically have one or more well-dei%md 
land sreas constructed and operated for 
the porposa of a single type of 
hazardous waste land disposal practice 
(e.g.. landfilling of contafners. or 
treatment of liquid hazardous wastes in 
a surface impoundmentI. A typical 
RCP.A corrective action. in co&ast, 
involves scattered and divarss land and/ 
nr water areas with both “hot spots” of 
wastes end highly contaminated soils 

In &ition. ;ucb-areas 
3 a variety of blstoliwl lan 

ically include 
disposal 

practices, many of which are far 
different horn the management practices 

suthorized for ongoing hazardous waste 
management in land disposal units (e.g., 
pipeline leaks, product spills, 
dewatered surface impowdmentsl. 
Since 1980. the Agency b%s wed tbe 
da6nition of “landfill” to describe these 
rsmediation laod areas simply bscause 
EPA had no unit definition that applied 
to these arms. md the “lend6ll” 
deiinition served as a catchall. See 55 
FR 8760 (hhcb 8.1990). With today’s 
role, EPA intends to pmvide a more 
appmpriate set of stands& and 
definitions tailored to remediation 
areas. 

Today’s role addresses the ambiguity 
in the a~ollcaticm of RCRA ~rsventive 
staodsr& to remediation w&es 
generated at RCRA facilities, especially 
the LDRs. Because Congress did not 
provide direction under section 3004O;l 
on how tbe LDRs should apply to srsss 
that am used solely for the management 
of rsmsdistion wastes, and 
consequently. do not fit within the unit 
definitions constructed by EF’A for ss- 
generated wastes, EPA interprets the 
definition of”lsnd disposal” in section 
3004(k) to exclude the placement of 
rsmsdiation waste lo CAMUs under 
today’s rule. EPA believes that this 
interpretation is reasonable since 
remedial areas are not s listed regulatory 
unit under section 3OO4(kl. because 
Congress recognized that the application 
of LDRS to rsmediation wastes might 
rsquirs a diffsrsnt frsmework than that 
developed for the application to ss- 
generated wastes, sod, ss discussed 
above, because the direct application of 
preventive standards to remediation 
wastes is oRen inappropriate sod 
counte.~mductive. 

Today’s rule is thus designed to 
address RCX4’s ambiguity with respect 
to’remediation wastes in a manner 
which best meets the twin 
Congressional objectives of minimizing 
reliance on land disposal by 
encouraging pm er treatment of 
hazardous rems ia. tmn wastes and by 
facilitating prompt and effective 
comctive action at RCP.A faciiitiss. As 
a result of today’s rule. rsmediation * 
wastes placed in CAMUS will not be 
subject to LDRr or other hazardous 
waste disposal requirements. 
III. Section-by-Section Analysis 
A. Definitions 

Today’s 6nalrule dehnes three key 
terms related to the implementation of 
MS: Corrective Action Management 
Unit. Facility, and Remediation Wastes. 
In addition. certain conforming changes 
have bean made to several 5 260.10 aod 
5 270.2 definitions. to 5 264.3, to 
5 264.101, to 5 265.1. and to S 268.2. 
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1. Cormctive Action hfsnagement Unit 
ICAhfLfl (5 260.10 and 5 270.2) 

The proposed rule definsd CAh4U as 
“e contiguous are* witbin a facilily as 
designated by the ltsgional 
Adkdstratorl for the purpose of 
implementing consctiva action 
requirements of this subpart, whkb is 
contaminated by buardoos wastes 
(including haawlous anstitusnts), end 
wbicb may contain diamte, engineered 
lsnd-based autwmfts.” The de&ftion of 
CAMU in today’s final role modifies the 
proposed definition in several wap: 

(1) The final definftion is pmmulgated 
under 5 260.10,ratherthmunder 
5 264.501. aspmposed: 

(21 The definition specifies that 
CAMUs may be used for corrective 
actions under setion 3006lld orders. as 
well as at permitted fadlities under 
section 3004(u); 

(31 The new definition does not 
specify CAMUs as being con!igwus 
areas of contamhmtion: and 

(4) The definition s eci6es that 
CAMUs are to be uss If for the purposss 
of managing remediation wastes 

These changes to the proposed 
only. 

definition are intendsd to clarify and 
provide a more corn 
what e CAhiU is sn f 

late description of 
how it may affect 

management of wsstes in the context of 
implementing corrsctfve sctions. As 
N&I. the definition includes certain 
provisions that wsre not included in the 
actual definition es ornoosed. but were 
presented in the pm>&eed &&ions 
for CAMUs under§ 264.551Icl. The 
definition also refkcts the s&tantive 
changes that have been made in 
“expanding” the CAMU concept under 
today’s final rule. Each of these 
modifications from the original 
LriFd CAMU d&&ion is discussed 

The’detitioo of C&MU hes heen 
finalized in 5 260.10 end in 5 270.2, 
rather than under5 264.5Ol.A~ 
pmposad. § 264.561 
deiinitioos that wool “x 

eci6ed 
apply only to, 

subpart S of 40 CFR part 264. However, 
EPA is promulgating fn today’s role 
only the WIMU and temporary unit 
pmvisions of subpart S. Rather than 
create a saction under subasrt S that 
would oni~-&~taia-&&&i&~~ 
CAMU, EPA believes that it will be 
clearer and more straightforward to 
codffy this de&&ion under the gsneral 
deikitions sections of parts 260 end 
270. These deffnftions apply to the art 
264 CAMU pmvfsions, as well as 0 t! sr 

P arts of 40 CPR However, the new 
o&ions of the CAMU de6nftion will 

not s&X either the applicabiltiy or the 
substsnce of the definition. 

In the 
CAM& iif 

mposal, the ngulations for 
d not explidtly state that 

CAMUs couldbs implemented under 
sedion3008b)orders,aswllasat 
permitted facilities under see13011 
3004(u) authority. Howmr, as stated fn 
the July 27, i990 preamble. EPA 
idtsnded that the s&part S regulations 
would be fmp1emente.d at fnterim status 
facilitiesthroughsection3008~)o~ers. 
as well as at ermitted fadlitias. 56 FR 

ii 30802. In ad ‘tfon. the genemi 
applicability of subpart S to saction 
3008fh]orderswasrais~dasaqmstion 
b 

% 
several commentera to the 

T us. in order to make dear $” 
posal. 

at the 
6naI CAMU revisions will apply under 
section 3008 rb ) aod section 3004(uj. tha 
CAMU definition contains an explicit 
mh~Ceto3008b)0rder~. 

As mentioned earlier. the definition 
in today’s 6nrl rule does not specify 
that a CAMU is a “contiguous ar*a of 
contamiuation”. This change reflects the 
bssic change in the nature of the C4MU 
as r&ted to the a9 licabflity of LDRs. 
~J~~$?g~~~b~~fgg”~ in 
contamination was located et the 
fadiity. As pmvidad in the final role, a 
CAMU instead is If&d primarily to 
where remediation wastes ers to be 
managed. In other words, decisions for 
desigoation of CAMUs will oow be 
more related to the function md 
purpose they will serva fn fadlirating 
management of remsdiation wastes 
during cleanup. rather than to the amal 
sxtmt and “contiguousness” of surficial 
mntamfnaUon at the facility prior to 
cleaoup. Although these changes to the 
C&MU de&itfon have provided the 
diecwuon f;$b;t ;gl . . 
Adrmnrsta CY 
oncontaminated land areas in a CAM& 
the decision factors specified in 
S284.552(c)(see f264.552(~)[3],in 
particularj make clear that inch&on of 
oncontamInated areas in a UMLl is 
only allowed when newssary to achieve 
the overall remedial goals for the 
facility, and when such inclusfon will 
enhance the pmtectiveness of the 
mwdial actions. 

ln addition to other advantages, this 
new definition will eliminata many of 
the drawbacks of the 
de&titian that were 1 4 

roposad 
entied by 

many commsnters requested - 
clarificarion 08 to what was to be 
conaiderad “contaminated” or 
“wcontamiwted” in tbo conte%t of 
de&dng the araal extent of a CAMU. 
Such issues could potentially have been 

contentious and technically diEc& to 
resolve. Likewise, some comrnaoters 
suggwted that the nmedial advantages 
providsd by CAMUS would actually 
Ueete * inC&ive to contaminate 
additional arms of facilities These 
issuns have been effectively elfmfoated 
by the Snal CAMU definftion. 

The proposed definition also stated 
that CAMUS could contain “discrete, 
engineered land-based sub-units”. This 
WBS intended to meke clear that 
contaminated areas could include solid 
waste management units (e.g., pm-RCRA 
brtpottndmants or landlius): it also 
pmvfded that remediation within e 
CAMU could involve constnxtion of 
land-bared “sub-units”, whers wastes 
could be maoaged during remedfation. 
or IeR in plats with long-term 
motdtorfng and maintensoce. Although 
such sob-tits might stfll be located 
wfthfn e CAMU. today’s de6nftion does 
not explicitly rafer to them bewuse. as 
explained ahove, CAMUS em now 
designated with regard to where 
remedial mstes will b6 managed, rather 
than what areas of the facilfty sre 
“contaminated”. 

As mentioned in section II of this 
prsamble. SPA outlined in the subpart 
S proposal an altemarive 

T 
latory 

option for CAMUS that wo d have 
broadened the concept in ways similsr 
to today’s &al CAML7 pmvisions. Io 
addition, EPA received many comments 
that identified the shortcomings of the 
proposed CAMU, as well as the 
advantages that ELI e 

“p 
anded CAMU 

would provide in imp ementfng 
protective, timely and cost-effectfve 
remedies. The results of the RL4 
developed for thfs mlemakiog, in the 
~gertcy’s estimation, corroborate msny 
of these comments. As e policy matter, 
therefore. EPA believes that its decision 
to promulgate today’s CAhfU desnifion 
is amply justified. As explafned in 
deli in section II of thfs preamble. the 
Aaenw also believes that there is awle 

spedfies that CAMUS must be used only 
for the management of remediation 
wastes. One commenter on the proposk 
ra 

IT 
ssted that the Agency clarify that 

o y wastes that am generated as part of 
B fadllty’s correcuvB action cleatlllp 
would be eligible for managemant 
within a CAMU. Abe commenter noted 
that this mhiction was nxplioitly 
provided in the temporary unit 
provisions of the pmposaL The 
Agency’s intention, under both the 
pmposed CAMU provisions and under 
todey’s Enal role is that only wastes that 
am generated pursuent to implamenting 
comctive actions fore fadfty can be 
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managed within a CAMU. Today’s 
CAMU definition thus ciari6es this 
important lim itation. by spadfying that 
a CAMU “shall only be usad for the 
management Of TemedietiOo WaSteS.” 
(See the following diacossion of the 
definition of remediation waste). 
2. Facility for the Purposa of Corrective 
Action (gZ60.10) 

AS cleriRcetion. today’s role codifies. 
in 5 260.10, the definition of facility for 
the purposes of comctiva action. Under 
this detition, a fscility is “all 
contiguous property under the control 
of ths owner o* operator seaking a 
Subtitle C permit.” This de6nftion is the 
same as was proposed in the July, 1990 
pm osal. presented in the fit 
Co & fication Rule I.50 FR 28702. 
Cadtfication Rule. July 15.198.5l. and 
upheld in a dedsion of the U.S. District 
Court of Appeals (United lkhnologfes 
v. U.S. &PA. 821 F.2d 714 (DC Cir. 
1957). 
,~~g~;~ti~;$gy&$~ti~~ 
applies only in the context of 
implementing HSWA-mandated 
conective actions. As such, tbii 
definition is distinct from the other 
fadlity detkition in 5 260.10 that is 
narrower in scope, and applies to the 
non-corrective-action-related pmvisions 
of RCRA subtitle C. EPA believes that 
codifying this detition is important to 
the clear understanding of today’s 
CAMU and temporary unit roles. Both 
types of units are restzictad to managing 
wastes that are generated in 
implementing corrective action at a 
“facility”. Fi~alising this facility 
definition. therefore. will ensure that 
this key concept is clear within the 
definitions of C&III and moiediation’ 
wastes [see following discussion). 

Although the July, 1990 definition of 
fedlity did not explicitly stats that this 
deEnition applied to facilities 
undergoing corrective action pursuant 
tosection3008~)authority,aswiththe 
definition of CAMV. this da&&on was 
always intended to apply both to 
fadllties with a RCRA permit and to 
those operating under interim status. 
This has been clarified by adding a 
phrase stating that this definition alao 
applies to facilities implementing 
corrective actton under section 3006(h). 

In the July. 1990 pmposaL EPA 
addressed several issues associated with 
this facility de6nition. including the 
concept of “contiguous” property, and 
EPA’S lnterpntatlon of “Ownar or 
operator”. These rubsidiery iSsues will 
be addressed in the final subpart S 
m$atag. and/or in subsequent 

3.RemediationWastes(g260.10) 
Today’s& detines mmediation 

wastes as “* * * all solid and 
hazardous wastes. and all media 
[including ground water. surface water. 
soils and sadimants) and debris tbat 
cont.ain listad hazardous wastes, or 
which themselves exhibit a hazardous 
waste characteristic. that me managed at 
afacility fnr the purpose of 
implementing corrective action 
requitements under 5 264.101 and 
RCRA section 3003(h). For a given 
fdity, remedtation wastes may 
originate only from within Ihe fadlity 
boundary. but may include warts 
managed in implementing RCRA section 
3004bfl or section 3OONhl for releases 
beyond the facility boundary.” 

This new detition provides 
clarification as to tbe has of wastes 
that mey be managed in CA&4Us or 
temporaryunits. The proposed 
temporary unit provisions specified that 
such units would be used only for 
treatment or storage of w&es “* l * 
that originated within the boundary of 
the facility.” However. a similar 
pmvision was not spedfiad in the 
proposed CAMU regulations. although 
the Agency dearly intended that 
CAMUs would function only for the 
pu~posa of implementing corractivs 
action at fadlities. 55 PR 30843. Ona 
commenter. dting the language in the 
proposed temporary unit pmvisions. 
requested that EPA make clear that 
CAMUs may be used only to manage 
wastes that em part of implementing 
corrective actions tider section 
3004(u).3004(v)~r3008~)authorities. 
Thus, for the sake of clarity, EPA is 
promulgating in § 260.10 a deiinltion for 
remediatton w&as; both the UhiU and 
tamporary unit sections of today’s m le 
sped& that only nmediation wastes 
can be managed in these units. 

Today’s definition of remedialion 
waste excludes “new” or as-generated 
wastes [either hazardous or non- 
hazardous) that em generated kom 
ongoing industrial operations at a 
facility. IQ addition. remediation wastes 
must have originated kom the facility 
[icluding waste managed as a result of 
section3Mlcl(v)orsection3008~l 
corrective action). Wastes generated as 
part of tbe site investigations (e.g.. 
dtilling muds. etc.) are considered to ba 
remediatlon wastes. 

IQ lim iting remediation westes to 
those that have “originated” fmm the 
facility, it should be dear that this term 
refers to wastes that orfainate kom 
remedial scttvlties at thi fadllty. rather 
than when such wastes m ight 6rst have 
been produced. For example, some 
fsdllttes. such as commercial waste 

management iadlities, may have 
accepted wastes fmm off.site, but which 
have subsequently contibuted to 
contamination problems at the facility, 
and thus need remediation. Such waste 
would be cocsidemd remediation 
wastes for that fadlity when they am 
managed in the course of conducting 
corrective action requirements under 
5264.101~~3008~3. 

Although the dehition of 
remediation wastes includes non- 
hazardous solid wastes, it should ba 
noted that management of such wastes 
would not nquire the designation of a 
CAMU or * temporary unit, since 
subtitle C raquimments would not apply 
to management of those wastes. 

Contaminated media in the context of 
this rule includes groundwater. surface 
wster, soils and sediments that contain 
listed hazardous wastes or that 
rhemaelves exhibit a hazardous waste 
cbaracteristlc Like other remediation 
wastes, these media can be managed 
within the CAhfU even if they were 
originally located at the fadlity. but 
outside of the CAMU. or if they ware 
associated with a release that had 
m igrated beyond tha facility boundary, 
and that was being remediated under 
section 3004(v) or section 3008(h) 
authorities. Debris. for the pu~posa of 
this rule. is as defined in § 268.2. (See 
57FR37270). 

The definition of mmediation wastas 
does not include wastes horn outside 
the facility undergoing remediation, 
other than those associated with off-site 
releases being managed under section 
3004(v)orsecllon 3008~I.Ifwastesare 
transported to the fadlity from an 
outside sourca. they would not be 
considered ramediation waste for that 
facility, rag&less of whether those 
westes were the result of some type of 
remedial action conducted at another 
facility. Therefore. thosa wastes could 
not be managed in a temporary unit or 
in a C4MU at that kility. Similarly, 
wastes tht sm excavated. tzansported to 
sn off-site tmatmant facility, and 
returned to the facility are not 
remediation wastes under this rule. 8 

EPA beliavas tbat restricting the 
definition of rsmediation waatea in 
today’s rnla is important to preserving 
the concept of C~hiUs and temporary 
units as units to ba used only for the 
purpose oi remediating the fadlity at 
which tbesa units am located. Wastes 
which leave a facility for off-site 
treatment ae no longer subject to direct 
overright, endhmayba difficult to 
ensure that the wastss that are returned 
after treatment are actuelly the same 
wastes that 1eR the facility originally. 
Fundamentally. the Agency is 
concerned that allowiog wsstes koom 
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off-site to be managed III CAMus or 
temporary unita could create an 
undesirable incentive for such units to 
“atbat” wastes that are not legitimately 
linked to the objective of ramedfatiug 
that facility. 
4. Conformi0g changes 

8. Confol7Nng change to 5264.101. 
The pro osed subpart S regulations 
were to E ave replaced the current 
conecuve ecuotl regul.¶tory pmvisio0s 
codi5edfn ~264.10l.However.since 
tbe Agency is not finalking all of 
subpart S in today’s final rule; 5254.101 
is being retained end the amendment to 
5 264.101 promulgated today aaates a 
link between the general corncUve 
SC~~OR ~~IWI~S of g m.lm and tba 
CAh4U and temporary unit pro&ions of 
subpart S. This is necasssry to m&a 
dear that these sections togethaz now 
constitute the regulat0rypmvisi0na for 
corwctive action under sections 3004(u) 
and k), and section 3OO6(hJ. 

b. Conforming changes to § 264.3 and 
§ 266.~. As discussed earlier in this 
section of today’s preamble, the 
deKnitions of CAMU and ramediation 
waste spedfy, as a clarification of the 
subpart S proposal, that the final CAh4U 
and temporary unit provisions apply to 
interim status facilities undegoing 
corrective action according to section 
3008(hl authority, as well as IO 
permitted facilities. I0 effect. these 
corrective action provisions 
promulgated under subpart S of part 264 
will be the only part 264 requirements 
that actually apply to interim stetus 
facilities: heretofore, technical 
requirements for interim status facilities 
were specified only under pti265. 
Therefore, conforming changes are 
necessary for the regulatory pmvisions 
of 5 264.3, so aa to address the 
ralationsbip of the part 264 standards to 
interim status fwilitfes, and to 5 265.1, 
so as to spedfy the a plicabifity of part 
265regulation~.Ine d,thesetwo Ffe 
conforming changes create a bridge 
between the interim status ragulatio0s 
and tbe regulationri fDr permitted 
facilities. for the p0rpdse of 
implementing today’s CAMU and 
temporszy unit regulations. 

c. Confoiming changes to lkfinitions 
in§260.10,~26g~andS2701.Today’s 
rules also maka several conforming 
changes to exisung qtllatoly 
definitions that are ed5ed in various 
sections of the aubtf “s e C regdaUons. 
The spacjfic de5nitions being modified 
are: : 

l The de5nition of “disposal fadlfty’ 
in 5 260.10 and 5 270.2: 

l The deffrdtion of “land dkpowl” in 
52sa.z: 

l The de5nition of “land5ll” in 
8 260.10: and 

l The de50itirm of “m&cellsne~ua 
units”& §260.10. 

The changes to the de&&ions of 
“disposal facillty”and “land disposal” 
em for the purpcee of clarifying how 
LDRS apply to CAMUs. As discussed 
eartier in this preamble. LDRS will not 

ke placed into a CAMU, since swb 
placement k not considerad “land 
disposal” for the purposes of section 
3004&I. These extsting defirdtions must 
therefore be modi5ed to reflect this 
importam concept The conformfng 
chenges to the de5nttions of “land5lY’ 
and “mfscellaneous units” are both 
intended to derifytbat such units do 
not include CAMUs. 
8. Comctjw Action Monogeinent Units 
(cAMv*~(§2~s521 

1. General Authority [g 264.552(ajl 
The general authority for allowing the 

Regional Administrator to designate a 
CAhfU for remedial purposes is 
presented in 5 264.552(aJ. This 
pmvision is analogous to the CAMU 
pmvision speci5ed at 5 264.551kj in the 
proposed subpart S regulations. This 
5al pmvision spacffies, for 
darffication. that CAhfUs may be 
desi eted for purposes of 
imp $ ementing con-active action under 
section 3006(h) authority. as well as at 
permitted facilities under section 
3004(u) and gaw.101. This explicit 
referencetosectioo 3006lhl order 
authority conforms with similar 
references in other provisions of today’s 
rule (see. e.g.. tbe definitions of CAMU 
and mmediatimr waste). The provisions 
oftodav’s rule that delineate the 
relationship of the subpart S ragulations relationship of the subpart S ragulations 
to section 3OOa&) orders are in rasponse to section 3OOa&) orders are in rasponse 
to commenterswho requested a general to commenterswho requested a general 
cletification of the relationship of the cletification of the relationship of the 
subpart S pmposed rules to section subpart S pmposed rules to section 
300i3(h)0riIeri. 

In the July, 1890 proposed rule, 
CAMUS were identified as areas of 
conUguous contesdrdon. Today’s rule 
in 5 z64.%2(al has elimfnated the 
provision that a CAMU must be a 
contiguously contaminated aree of a 
facilfty. As explsinad earlier in today’s 
preamble [see discussion of the CAMU 
de5niti0n in §ZSO.lOl, the expanded 
CAMU concept is Wed primarily to 
where ramediation wastes will ba 
managed at the facility, rather than 
where there may be contiguous, 
surfidally contamfnated land areas 
prior to cleanup. Spedfic criteria 
regarding how CAMUs must be 
designated. and how the etistence of 
contaminated land areas may affect 

C4hiU da&ions, are speci5ed under 
8 264.552(cl of today’s rule. 

The language of g264.~52(a) speci5ea 
that the Regional Administrator may 
desigoate a CAMJ “in accordance with 
the requirements of this section” (Le., 
264.552).This language,whlch didnot 
appear i0 tht proposal, simply cfari5es 

section. In the 
were addrasse f 

mposed rule, CAMUs 
as part of a section that 

dealt nenerallv with management of 
hadous mites. - 

Section 264.552(a) also specifies that 
one or more CAMUS may be designated 
at a facility. This statement is included 
for clari5cation; the Agency received a 
number of comments 00 the pro osal 
which queried how Ws mu & t 
address situations whera several non- 
contiguous areas of a facilfty were 
contaminated. in addition, given the 
expanded CAMU concept promulgated 
in today’s mle. EPA believes that this 
axplicit statement in the G4MU 
regulations will ba useful in clarifying 
that two or more CAMUs may be 
necessary and appmpriate to 
imulementine remedial solutions for a 
given facility. 

As discwed earlier in this preamble. 
the CAMU provisions in today’s firm1 
rule codifv a0 expanded version of the 
OiMu co&apt &at was presented in 
the proposed subpart S rule. In 
particular. 0 264.552(al (11 and (21 
spedfy the essential regulatory basis for 
the exuanded CAMLk 

[I) Placement of remediation wastes 
into or within a C/&LJ does not 
constitute land disposal of hazardous 
wastes:a.od * 

(2) Consolidation or placamant of 
re&llation wastes I& or within a 
CAMU does not constitute creation of a 
unit subjsct to MTfts. 

These provisions am derived from 
those in the proposed CAMU 
re 

f 
lations. The primary difference 

re ected in today’s rule is that 
placement “into” a CAMU does not 
trigger LDRx or MTRE. whereas the 
proposal stated only that those 
requirements would not apply when , 
hazardous wastes wera moved or 
corwolidated within the CAhiU. This 
important distinction primarily derives 
born the fact that under these final 
ch~u rules. placement of hazardous 
remediation wastes iato a CAMU is not 
“land disposal,” under RCRA section 
3004kl. A detailed explanation of the 
Agency’s rationale for adoptfng this 
axpended CAMU concept is pramtad 
in section fl of this preamble. 

The final CAh.fLJ regulations will 
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themby will enhance EPA’s ability to 
select and implement effective, 
pmtective, reliable and cost-effective 
remedies for RCRA fedllties. Thess 
general conclueions regarding the 
positive remedial results tbet the CAhw 
will provide are supported by the 
preliminary analyses develo ed by the 
Agency that wers made eve&ble for 
public review end comment es pert of 
this rulemekbg process (57 FR 43195 
(Oct. 22,1992)). end that are 
summexized in section WI of today’s 
preamble. 

The following is e discussion of some 
spedfic weste management scenarios 
[and limitetions) that will be operative 
under today’s CAMU provisions. 

8. As with the proposed CAhfIJ, 
movement end coneoLidetion of 
remediation weetes within il designated 
CAMU will not be subject to LDRS or 
other hazardous wasteland disposal unit 
requirements. Likewise, the CAMU 
would not be subject to h4TRz. since it 
is note landfill. surface impoundment 
or waste pile and thus is not subject to 
MTRs under sections 3004(o) end 3015. 
me e.g.. 5 264.301(Cll. 

h. Placement of remedlation wastes 
into a CAhU from an we* or unit at the 
facility, but outside the CAMU. will not 
trigger LDRS or i-A-l%. for the re*so*s 
cited above. 

c. Movement end subsequent 
placement cfremediation wastes from 
one CAM-U et e facility into another 
CAh4U at the facility will also not 
trigger LOB.5 or MTRs. 

d. Excavation of remediation wastes 
from e tXh+U, and placement of those 
wastes into e Iend-based unit that is not 
a W [either et the fecility or off-site] 
will be subject to applicable L.IXts and 
MTRS. 

e. Excevation of rsmediation westes 
from * CAMU. treatment on-site io 
another untt (such as a tank. temporary 
unit or en incinerator). and redeposition 
ofthose wastes or residuals into the 
CAMLJ will not trigger LDRs or biTI&. 

t Non-lend-baeed units, such es 
tanks. may be phyeically located witi 
the boundaries of e CAMU. However, 
the tenk will not actuelly be * pert of tbe 
CAM& it would meintein its separate 
regulatory identity, end ell applicable 
subtitle C requirementr will continue to 
apply to Ihe teak. 

g. Temporary units [es pmvided 
under 5264.553 of today’s i-cle) C~TL &O 
be located either inside or outside the 
physical boundaries of e CM&J. 
However. such location WUI not affea 
the rqirmnents thet apply to the 
@mpomy udt. for the serm reasons es 
for non-temporary tanks or container 
*wge trees. ha further discussion of 

the reletionship between TUs end 
CAhius in section rnC.) 

In addition to the waste management 
activities outlined above. under today’s 
CAMLlnde, land.based waste 
management ectivities within e CAhm 
that may othwise be subject to unit- 
specific s&duds under pert 264 or 
265, may be considered ee pert of tie 
CAhiU,retberthanesedistinctand 
.gP~;y&y-hyp= 

before being ‘zensported to e treatment 
unit Under e CAMU, the eree where the 
westessre piled would not be 
considered e separate “waste pile” unit 
for RCRA purposes: rather. the Regional 
Adminisbtor will specify technical 
stead&s for that area of the CAhilJ 
b.g.. lhre. wind dispersion controls, 
doeure rsquirements) according to the 
decision criteria in 5 264.~62[~1. 
Similerly. ereas of e CAh4U could also 
be used for land-based treatment 
processes. such es bioremadietion 
systems that involve structures or 
equipment to maintain optimal 
txeetment conditions. 
2. hclueion of Regulated Units Into 
CAMUs & 264.5521b)l .- 

‘Given the remedial flexibility afforded 
by the CAMlJ provision in today’s final 
rule. EPA anticipates that there may be 
situations where e CAMLJ would be 
useful in promoting effective remedial 
actions involving “regulated unitr”. es 
well es SWMUs end other contaminated 
mes of a facility. Reguleted units. es 
defined in 5 264.9o(a1[31. ere lendfills. 
surface impoundments. waste piles and 
laud treetment units thet received 
hezerdous w&es after juiy 26.1962. 
These units ers subject to full subtitle C 
design. opereting. closure cud post- 
closure. end 5encial reeponsibility 
requhwnents under subperts F. C end 
H. and the units ecific requirements of 
pert 264 or 266. L gulated units thus 
have e well defined regulatory identity. 
and can be either operating, closing, or 
closed units. 

Although the 1990 CAMU regulations, 
es pmposed. provided for the 
incorporation of regulated units into the 
wmective action remedy at the facility 
be proposed 5 264.526(c)), the 
proposeI did not explidtly address how 
and under whet drcuntstence rag&ted 
units could be Incorporated into 
CAMUs. One commenter on the 
pmposeJ suggested thet reguleted units 
should be able to be included within 
CAMUS. if it w*re to make practical 
sense. Another commenter suggested 
that. while it might he advantageous to 
include one regulated unit within e 
tx!m, ellowing more than one 
regulated unit to be included within e 

CAMU could crate impmper incentives 
for owner/opemtors to mismanage 
wastes so es to aeete contamination 
between in&ted units. and thereby 
obtain e larger QhiIJ. The same 
commenter slso argued that all 
permitted regulated units should remain 
separate units throughout the corrective 
WtiOIl. 

EPA b&eves that iu certain 
cu-wmsbcss, indueioo of one or more 
regulated units es pert of B CMU may 
he e 

P 
pmpriate. end may enhance 

imp ementetion of sensible remedial 
ections fore fedlity. One example could 
involve e situation where a closing 
regulated unit (e.g., a surface 
impouadmentl conteined a volume of 
hezerdous waste sludges. Under the 
existing subtitle C dosure regulations, 
the owner/opeiato~ could be required to 
Ismediate the surface impoundment 
(e.g., by removing end treating some or 
ell of the sludges). However, by 
designating the surface impoundment es 
aCAMJoraspatofaCA.MKJ.EPA 
could allow treatment of the sludges 
and redeposition of the treatment 
residuals back into the impoundment 
without trig@ng LLlRs. Thus. use of a 
GMU could provide for more 
flexibility in selecting among effective 
and protective waste management 
“P~~~~~~~~~~~m~~~~~~lity 
undergoing remedialion, that also 
includes a closing regulated lendfill unit 
tht wes constructed in accordance with 
the RCRA minimum technology 
stenda& By designating the ngulated 
unitasaWMUoraspatofaCAMU, 
remedlatton webs ho elsewhere at 
the fecility could be placed into the 
unit, which would then be closed. Thus. 
use of this existing MTR unit would be 
e highly protective, cost-effective, end 
expeditious remedial solution for the 
fedlity. 

EPA helleves that the Renionel 
Adminimator should have-the 
discmtion. in certein well defiaed 
circumstaoces. to designate e regulated 
ucitesaCXMU,ortotncludea 
reguleted unit es pert of e larger CAMU. , 
Today’s fine1 role pmvides this 
authority, under 5 264.552(b). In 
addition. this provisions ecifies two 
importat limitations to iis authority. 
Fit only dosed or closing units (i.e.. 
those units requtred to begin the closure 
pmcees under $264.113 or 526.5.113]. 
would be able to be so designated. 
opsreting regulatsd units, including 
reguleted units continuing to operate 
under delay of closure pmvisians (ii 
5 264.113 or § 265.1131. would not be 
eligible for designetion es CAMus. Such 
units will continue to receive end 
msnege non-remsdiation wastes, and 

I 
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EPA does not believe that designating. 
es e c&RI. e regdeted unit that would 
subsequently continue opereting, is 
cotlsistent with the generel concept of e 
c&fu being e UDit that funcnorIs solely 
for the purpose of facilitating 
menegement of remedietion w*es. 

Second, the Regionsl Adam&a 
will have the euth&y to designate: 
regulated unit es a ‘XMU. or ee e part 
of e larger C.MU, only if doing so will 
enhance imulementation of an e&ctive. 
protective &ad reliable remedy for the 
facility [sea 5 264.S52(b)(l)[ii)). AE 
illustmted in the ex.+mples desuibed 
above, EPA believes that there may be 
e number of situations where this-would 
be the case. This requirement is 
consistent with the overall objective of 
cahm hJ “$&p&y~ 
ections. es ou 
criteria for CAMUs epedfied in today’s 
de (see 5 264.5SZ(c)). 

Today’s rule a&c pmvides that for any 
regulated unit that is designated by the 
Regional Administrator = e D\Mv or es 
part of e CAMU. the applicable pert 264 
or 265 ground-water monitoring, closure 
and post-closure. and 5zmr&l 
responsibility requhaments would 
continue to ap ly to the unit es before. 
ISee 5 264.552 Fi )(Z).] Itdusion of e 

‘; ; ,.; 
regulated unit within e lager CAMU. 
however. would not cauee the enUre 
CAMU to become subject to the 
standards applicable to the regulated 
unit. Io this cese, the part 264 and 265 
requirements would apply only to that 
portion of the CAMU that Ives originelly 
the regulated unit. 

EPA believes thet meiutdning the 
applicability of part 264 or 265 
standards to regulated units that ere 
included in CAM& is e logical end 
conservative appmach, which will 
provide substantial remedial benefits 
while ensuring thet the &gent 
prevention-oriented requirements of 
fbz$sa 265 w-ill continue to apply 

EPA e&. on the other hand, that 
them CO 3 be situ&one in which it 
would be appm 
fdlity to inclu i! 

riete in radiating a 
e e regulated unit in e 

CAMU. but where it would not make 
sense to conthlus nuatblg that speci6c 
portion of the CAMU seperetely 
eccordin 
265 m gupb 

to the applicable part 264 or 
ted unit stendards. In some 

situations. thersfore, it might be sensible 
to allow the Regional Administretor the 
discretion to prescribe requirements for 
ground-water monitoring end closure/ 
post dosure for that portion of the 

: cAMuinthecontextoftheoverell 
mmedletion of the m. rather then 
mhuUng to strictly apply the art 264 
or 265 nquiremsn~. However. % era em 
* number of issues eeeodated with thie 

pert&x&r ecenerio that EPA believes 
merit further consideration, and thus 
EPA hae not in this tinal rule mvided 
for such discretion. However, ;E, 
Agency intends to address thjs issue 
end request comment in en upcomfng 
pmposed rule addressing chenges to 
certain RCRA clown regulattone for 
mguhted units, entitled “Stanclarde 
A piiceble to hvners and Operators of 
cp _ wed and Closing Hazardous Waste 
Men~gement uni~:~Ppst-Cl- Permit 
Re~rn;~b~;;o; Unit for 

In sit&ions where r&l&ad unite are 
lc+dwithiaanarenthetheebeea 

~~~~~~~~~~~m 

not deeignated pert of the CAMD. the 
regulated unit will remein e diqtict and 
~g~;c~~$;;.~l *wll=ble 

For situations where e reguleted unit 
is designated es or ie Incorporated into 
acAhnJ,isuesmeyeriseestothe 
res ective mles of EPA end the State 

2 in regard to oversight and 
enforcemmt of part 264 or 265 
standards that remain eppliceble to that 
portion ofthe CAhGJ. As e general r!&, 
the State would retain impiementation 
nsponeibii 

f 
for the State enalogues to 

perta 264 en 265. that continue to 
epply with respect to that eree of the 
CAMU that. prior to the CAhiu 
designation, wee identified by the State 
es the regulated unit. Further dixus.sion 
of Federal and State roles in 
implementing CAMUs. and this role in 
particular. is presented in section NC. 
of this preamble. 
3. Dedsion critelie for CAh$u 
Designation (5 264.SSZ(dj 

Section 264.5.52(c) spscibs decision 
criterie which will apply to CAMus end 
which will he the beds for the Regional 
Adminiamtor (RA) to meke CAMU 
determinatioae. These uiterie in today’s 
rule em either clsrScations of the 
decision factors’ for CAMUs in the 
pmpoeed rule [in S 264.SSl(c)[3]) or are 
outgrow&s of the ropoeed subpart S 
remetly mlection e&ion ksrnework B 
(in 5 264.52s(aHc]]. 

In the proposed subpart S. EPA 
idatiRed four mein factors that en RA 
would conelder in desi 

r 
eting a CAMU. 

(Sections 2644.SSllc)(31 G-&J. as 
proposed.1 In addition, under ths 
pmpoeal. CAMUS would have bsen 
subject to the overall remedy selection 

remedy selection de&i& &mework 
oreeented four standards that remedies 
imst meet, five additional de&ion 
factors. end eix factors for review in 
setting the remedy schedule. &ctione 

264Z2Sbbkl. es pmposed.1 A key 
element of e selected remedy is the 
decision ee to how waetes em to be 
managed during remedietion. The 
CAMU. es pmmulgeted io today’s rule, 
Is en importa concept io 
implementing remediation waste 
mane entent Therefore, because the 
mm* I! y s.9lection stderds end fectoa 
proposed in subpart S are ziot being 
6ndized today, the Agency believes it is 

capture tile i&t of;everalbf the 
pmposed rule remedy selection f&ore 
in today’s rule so es to guide CAMU 

void void support for the support for the 
stemids and 

remedy eelection remedy eelection 
factors. One commenter 

stated &et EPA should retain the fectors stated &et EPA should retain the fectors 
intbeiinelrulebeceueatheyaree intbeiinelrulebeceueatheyaree 

considerations. ThebpedBc factors 
addressed in todav’s rule ere discussed 
under each c&e&n es eppIicehla. 

Of the four C4MU dearron factors 
presented in the July, 1990 proposal, 
three em not explicitly delineated in 
this find rule [only the second factor 
remains]. (See- rdposed 
0 264SSl[c)(3) I], [Iii), and [iv).) The t! 
6rst factor specified in the proposal ‘was 
that the RA consider the nature. extent, 
end location of surficid conteminstion 
et the f&d& As mentioned in today’s 
preamble dtcussion of the CAIviU 
d&&ion, designation of a CAMU is not 
determined by the presence of 
contiguously contaminated arees et the 
fedlity. Rather, CAhiUs will be 
designated sccording to where 
remediation waste management will 
occur et the fedllty. Therefore. although 
the e&fin 
cases be re f 

contemhation mey in some 
event to ChMLT dedsions 

(6188 disnuJion of the third CAMU 
decision aiterion. 5 264.SSZ(c)(3j), there 
is no longer e need for e epedfic 
pmvisico to dictate CXMU boundaries 
acmrdlm to ths presence of sur6del 
condetion. - 

The third CAMU coneiderati~n in the 
proposal wee that the RA would 
consider the practicability of alternative 
remedisl approaches. This factor was 
orlginelly included. because. in general. 
remedlel alternatives which did not 
employ CAMUs would involve two 
hesic choices-& eitu remediation or 
excsmtion end treetment to best 
demonstrate evaileble technology 
@DATJ levels. In some ceses, these 
eltemenves might hew been coneidered 
impracticable by the RA. However, 
given today’s expended CAMU 
de&&ion, and the incmeeed variety of 
remedial options thet will be enebled 
under this 6nel rule, EPA believes that 
CAMUdecieiouewUlbemorefocusad 
on selsctiag the most eppmpriate 
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rm&b+l elternatiVe0) fOC the hCiUtY 
horn e wide range of potentially viable 
approaches, nrher than choosing 
b&,veen CAMU VS. non-CAMU O#XtS. 
The decision criteria in today’s ntle 
provide LL more comprehensive decision 
&amework for CAhIUs then the 
proposal: thus the third general fector 
pmposed in.5 264.551(c)(3)W is 
unnecessary and has been deleted in 
today’s rule. 

The fourth factor presented in the 
July, 1990 pmpod web to a&w the RA 
to consider “other relevant factors” in 
designating a CAhIIJ. Several 
commenters requested that the Agency 
clerify what will be considered by the 
Regiord Administrator in the 
designation of a CAMU. They requested 
that the Agency pmvide more 
information on the specific miteris that 
will be used to determine a CAMU 
designation and that these criteria bo 
pmmulgated in the final regulation. The 
Agency agrees that “pleciq this 
general cetchll consideration with the 
more focused criteria presented today 
will better guide the designation of 
CAhWs. The Agency is therefore 
promulgating, in f 264.552(c) of today’s 
rule, the more specific criteria for 
designating G&Us. 

The RA will consider each of the 
decision criteria under ~264.332(c) in 
designating a CAhiU. These decision 
criteria cue intended to clarify the 
objectives that CAMUs should serve: 
~p~~~~g~~py~~~t 

the rationale for designating a ChMu 
and will explain the basis for such 
designation. Such rationale w-ill be 
incorporated as part of the permit or 
order modi6cation documentation. or in 
the remedy selectloo documentation 
under a new order for that facility and 
will be available to the public 
(5 264.552(f~l. Documentation of CAMU 
decisions is analogous to the 
documentation the Agency must 
currently meke to support the selection 
of a remedy. Therefore. if LL CAMJ is 
selected as part of a 6nsl remedy, such 
en e lemtion would be incorporated 
into 3 B Statement of Basis for that 
remedy [See OWERDire~ive Number. 
9902.6). The ationele for a UMU 
decision will generaUy address only 
those criteria that sm considered 
deteminetive for B given CAMU 
designation. For example. when a 
CAMD includes uncontaminated land 
On which nmediation waste 
management will occur. ths retionele 
supporting tbts inclusionwill be 
spedfied. However. if remedietion 
wastes will only be managed on 
contaminated lend as defined by the 

C.A.M&~I criterion need not be 

Ssctfon 264.552[~)[11: FocihIotion of 
reliable, .$ffectlve, Pmtective. and Cost- 
Elective Remedies. 

The first decision cc”Bf’on req&es 
that the Rn@onal Admuushator 
determine that the CAh4U will facilitate 
the implementation of a reliable, 
effecrive, pmtective. and cost&fective 
mmedy. This factor was specUied in the 
July, 1990 pmposai as a CAhiU 
determination factor. 
[g 264.5S1(c1(31WBJ0 as pmposedl No 
comments were received speci6caUy on 
this factor as pmposed. Therefore, the 
Agency is 6n&ing this factor as (L 
aiterlon. By including this aiterion, the 
Agencyisemphasizin thatac&iuis 
not intended as am edenismthetwill 
undercut the pmtectiveness of remedies: 
rather. CAMUs will facilitate the 
implementetion of more reliable, 
effective. pmtective. and cost-effective 
remedies. Ifan owner/operator CMnot 
pmvide information to support that a 
CAMU will result in remediation 
activities with these qualities. It will not 
be designated by the Regional 
Administrator. The Agency doss not 
intend that evaluation of this CAMJ 
decision criterion will requirs a detailed 
cost/benefit or other quantitative 
analyses. Protectiveness. effectiveness, 
reliability and cost information 
provided by the owner/operator will be 
considered along with other relevant 
information in making CAMU decisions. 
Section 264.552[~)(2): Risks During 
Remediotion 

The second decision miterio: 
specifies that remediation waste 
management associated with CAMUs 
cannot create unacceptable risks to 
human health or the environment fmm 
exposure to hazardous wastes or 
hszardous cmmtituents. The basii for 
this factor is the remedy selection 
decision bctor addmssing “shorbterm 
effectiveness” (5 2S4..525(b)[3)) es 
presented in the July, 1990 pmposal. 
Remedies will often involve 
management, including treatment, 
horage or disposal, of large volumes of 
we&es that could potentially lead to 
exposum boom windblown puticulates, 
eir smksiorrs during excavation and 
transportation,.or other short-term risks 
due to the implementation of CAhiUs in 

- . -. 
chm eresuchtbatrisksto 
workers me high end special pmtective 
me- ere needed. Since CAMUS are 
likely to actually increase the amounts 
of wastes that are mmediated. this 
pmvision is intended to ensure that 
remedlation waste management 

activities sre conducted so as to control 
short-term risks that could potentially 
occur born remediel activities. This 
fector will onsue that potential short- 
term risks from ramediarion actlvfties 
will be carefully examined (LS part of 
any CAMU designation, and will be 
carefully contmlled during remedy 
implemontatioa 

lo response to e commenter who 
requested clarification. consideration of 
this criterion does not require B 
uantitative risk assessment. As with 

% e other criteria presented today, 
qualitative -ments will generally be 
sufhient unless the RA deems that 
more quantitative data are necessary. 

Several ammsnters noted that the 
short-term effectiveness remedy 
decision factor in tbe proposal. and the 
proposed temedy selection standard of 
protectiveness ofhuman health and the 
environment. are redundant. The first 
decision criterion in today’s rule is 
meant to embody the general RCRA 
mandate of pmtection of human health 
and the envimnment by including rhe 
goal of facilitating pmtectiveness in 
CAh4U designations. However. even 
though them may be some overlap 
between some of the other criteria 
finalized today and the general qualities 
of effectiveness. pmtectiveness. 
reliability and cost-effectiveness stated 
in the Srst criterion. both the general 
criterion and fha clsrification of 
particular sspects of CAMUS under the 
specific criteria arm important and 
necessery. The general criterion 
specifies the critical objective of the 
decision, while the more specific 
criteria clarify the Agency’s intent 
regarding particular important aspeas 
of the decisionmaking process for 
CAhtlJS. 

Section 264..552(~][3J: Uncontaminated 
Ai-oos 

The third decision criterion requires 
the Regimml Administmtor to ensure 
that any laud area of a facility that is not 
already contaminated (i.e.. where them 
is no soil contamination or where 
westes ers not nlready locatsdl will be 
included within a ChMu only if 

, 

remedhtion weste management at such 
en ma will, in the RA’s opinion. be 
more pmtective than management of 
such westes et contaminated areas of the 
facility. AS explained in the preamble to 
the pmpossd subpart S. EPA believes 
that it is generelly inadvisable to extend 
e CAhtU to includs uaas of fadlities 
thet have not bean envimnmentelly 
degraded by historic weste management 
practices. The proposed rule, in fact. 
pmhibited the inclusion of 
uncontemiaated land areas in CAMUs. 
hy weste meoegement that occumd 
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on such lend would have needed to 
meet elf applicable subtitle Cstsndsrds. 
indudhg the LDRs. However, ESA 
receivsd comments on this proposed 
CAhfiJ provision that offered 
explsmtions es to why. in some 
circnmstences. the effectiveness of s 
remedial action could be enbsnced by 
hlduding such erees in CAMUS. These 
commsBts fell into two mein cetegorles. 
First, commentem noted thet the Agency 
we.5 not being reelistic in the pmposel 
by requfrfng contiguous contsminetion. 
bemuse this would mean that two 
SWMUS wltb similar wwtes, if 
separated by e smeU strip of 
uncontemineted land. couldnot be 
considered one CAMJ, thereby 
erbitrstily limiting effective mmediation 
options. Second. commentem noted that 
the Agency should allow the inclusion 
of uncontaminated land emes wfthin e 

between CAMUS will not trigger the 
lend dfsposal reshictions: therefore. 
either or both of the SWMUs, that sre 
sepsrsted by a smsll amount of 
uncontaminated land erea, could he 

: designsted es indfvidud CAMus. Thus, 
the trensfer of weste boom one CAhfU (or 
e SWMtJl into .s C%iU would not be 
limited by application of RCRA disposal 
requirements. However, the Agen 
mcognizes that the CAMU is s km - 7 
based unit that must be desfgnated b 
actual physical boundsrfes identi6e tr. m 
the permit or order free 5 264552(eJ(lJJ. 
EPA expects that it will not alweys be 
redistic to designate e CAMU M en eree 
that is “completely” contemfnated. 
Small srees of unmnteminated lend 
may oRen exist within e bmeder 8108 of 
contemination. In such cases. es one 
commenter suggested, the RA will 
generally include permit or order 
conditions preventing contemfnetion of 
this uncoatemfneted land during 
mmediation. 

The second category of comments 
addressed situations where it may be 
desirable to include uncontomineted 
lend witbfn e L4MlJ for the purpose of 
using that lend for rsmedfetion weste 
menagemeat. For exsm le. e SWMU et 
e hility may be locate j within e flood 
plein. The remedisl option which m&es 
most sense could be to move this 
SWM’U to hi 
HOWKW, if tf 

er ground et the fecilfty. 
e higher ground wes not 

~oricslly ‘basmirmted” (e.g.. 
because it had been used only for 
general commerdd e&itierJ, it could 
not have been desfgneted under the 
Pmposel es part of e CAMV. Todey’s 

- 

rule would allow the fecility owner/ 
operator end the Ragionsl AdmfnMrstor 
to consider options that involve 
movement of wwtes out of tbe flood 
plain, end menegement of such wastes 
in en uncontsmiuated eree of the 
fecflfty. 

It might elso be eppmprfete to include 
smell portions of unoontsminated lend 
within II OAMlJ when remedietion 
.scUvtty cannot bs conducted on or 
wIthin the contemfneted sree itself. For 
example. remedietion of e kgoon 
contddag sludges may not be possfble 
within the legoon. If the Reglond 
Admidhntor included the lwoon and 
e smell p&ion of uncontemftked land 
immediately edjacent to the legoon 
within the CAMU, remedietion 
activities. such es St@ of westes or 
bioremedfetion, could t.8 
scenerio mey ba e 

e place. This 
Tally ,relevsnt to 

fedlities corn ose 
lend trees. w 

H, 
of relehvsly smell 

re there may be few 

tin be conducted 
The Agency egress with commenters 

that the situations dismissed ebove me 
rwllstic end today’s rule allows the RA 
to consider such options on e case-by- 
cess basis. To fnclude previously 
uncontsmineted lend srees within e 
CAMU, Ior the purpose of remediation 
weste menegement. the Regional 
Adminisiretor will be required to 
determine that such menegement in 
these ems is mars mtective then 
managing the rome&eUon westos in the 
flood plain [es in the above example) or 
in other ems of the fecility that sre 
“contemfneted”. In addition. the 
Agency may consider, es s pert of this 
detenninetion, that movement of wastes 
for remedietion et contemineted erees of 
the fedhty could involve greeter risks of 
exposure to humen health end the 
environment than pmtedive 
remedietlon options utfliring 
uncontetuineted lend dfrectly adjacent 
to the contemineted em. 

,, 

the Agency stated thst the closure end 
post-closure provisions were intended 
to msum that adequste long-term 
controls em imposed for any w&es 
remeining withh the CAhtU. 55 FR 
30644. This decision criterion is 
intended to mske clear that the Regional 
Administmtor must consider et tbe time 
of CAMU designstim whether long 
term reliability snd effectiveness will be 
yurd~ciqht~~pll~~uoB of 

wcesery ta leave westw in place efter 
im lementetton of remedid ectivities. 

an e commentersuggested tbet the 
Agency der@ the feet that &!d dosurs 
of the GNU must be examined very 
catefully.,Therefore, altbougb this 
decision aiterioh closely perdlels the 
dosue pmvision for CAMUs, EPA 
believes thateventual closure of the 
CAMU is s.0 important enough f&or 
that it should be hfghhghted et the tint? 
the Rsgionel Admfnfmmtor is tnehing 
the decision to design&s e CAMU. Any 
t%hiU dedsfon must consider, es e 
primary objective. the long-term (i.e.. 
post-closure1 relfebflfty end 
effectivenws of CAM&&ted remedial 
*CU0lL% 

By s edfyfng under tbfs dedsion 
factor L t uncontsmfnated erees of the 
fedlity mey be inchtded in e CAhN 
only when doing so fs “more 
pmtective” then me&n 
atconteminetedereesof 4 

such wastes 
efecflfty, . 

EPA does not intend that formel risk 
essessmmts or other qusntltetive 
edyws must he performed to support 
suoh decisfons. As e general rule. EPA 
believes thet more qudltetive 
eswsmsats of the mletfve 

fl 
mtecttwness of remedkd options will 
e suffident to support suohdedsfons. 

The Regional AdmMstmtor would have 
the euthdtv. however. to reaufre tbet 
more quendt&ve enelyses &pm&led 
by the owner/operator, ffnecessery. 

By desrly detinfnq, under this 
decision fector, the caamsbnces in 
which unoontaminated atees of e 
fed&y may be included in e CAMTJ for 
mmedietion waste management 
~$~~$g&“““‘“/g$y 
July, 1990 pmposaf preamble. that 
unoontmufneted lend should not be 
incbrded in e CAMUbecsuse it would 
busbate the mmediel purpose of the 
CAhiU. Under todeyk rule. inclusion of 
suchereeswfthfnCWUswiRbe 
allowed only ff doing so is consistent 
with the overall remdid objective of 
theCAbfUendwiR,fnfect.bemore 
pmtectfve then management of such 
wastes et cantemineted sms of the 
fedlity. 

The fourth de&&n criterion speti6es 
that uses within e CAh3U where wastes 
will remain in piece efter closure of the 
CAMU sra to be managed snd contained 
so es to minimire future releases. to the 
extent precticeble. This fs e IogicaI 
outgrowth 6om tbe closere pmvisions 
that wers proposed in subpsrt S for 
CAhfUs. ISee pmposed 5 264.551 

In the preamble to the pmpose d 
c)(S)). 
rule, 

Seclfon 264.552~cJ~5J: Timing 
The 61% decision criterion s~pedrfiap 

that the CAMU will expedits the timing 
of remedy fmplementetion. when 
appropriate end precticeble. This 
uiterion is en outgrowtll of the 
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requirement in the pmposed mle that. 
in designating e CAhfU. the Regional 
Adminisketor consider whether the 
CAMO would benefit remedietion et the 
fecilitv bv emeditina the timha of the 
remedy ikpl~mentsiion. (Sos piiposnd 
§ 264.55t~cl~3~~ii~lA~l. No comments 
ivere received on this 
decision factor. There P 

reposed WLMU 
ore, the Ageacy is 

6mlishR this factor es * UMU 
design&n criterion in today’s role. 

The Regional Administrator is 
encomaeed to utilize CAMUs ifthey 
will es&t in ellmhttng unnscesmiy 
delays end will encourage e fester 
to remediation. However, it shod % 

808 
be 

understood that CAMUs me 
result in remedies that t&e 1 

not always 
ess time. By 

allowing for on-site waste management 
end use of innovative technologies, the 
resulting remedial actions may t&s 
longer to complete thsn, for example. 
excavating all westos end transporting 
them to conmenial treetment or 
dispose1 facilities. Thus. this decision 
criterion only requires that e CAMU 
expedite remedial timehames when it is 
appropriate end prscticsble. in 
consideration of the other remedial 
objectives for the fadlity. 
Section 264.552(~)[6): EdtonGing &ng- 
term Effectiveness 

The sixth decision criterion requires 
the Regional Administrator to ue. as 
appropriate, tre*tment technologies 
(including innovative technologies] to 
enhance the long-tetm effectiveness of 
the remedial actions et the fedlity by 
reducing the toxicity, mobility. or 
volume of wsstes that will remain in 
place aher closure of the CAMU. This is 
an outgrowth kom the remedy selection 
decision factors relating to reduction of 
toxicity, mobility end volums of w&es, 
end Ions-term reliebilitv end 
effectivkess. [See pmpbsed 
5 264.525[b1[11 end Ibl[Zll. It is also 
klogous to the piefemnce under 
CERCLA for treatment-based reme,$es 
(55 FR 6666. Mar. 6,lQQO). The 
propbaed rule preamble discusses two 
Agency preferences supporting this 
criterion: (1) “Ash general goal. 
remedies will be preferred that employ 
tethi 
techno ogies. that ers capable of ‘t” 

es. such ss treefment 

permanently reducing the overall degree 
of risk posed by the wastes and 
constituents et the fedlity:” and (21 
“Source control technologies that 
involve treetment of wastes, or that 
otherwise do not nly on conteinment 
skucturss or systems to ensure against 
future releases. will be strongly 
preferred to those that offer more 
temporary or less reliable contmls.” (55 
PR 30624). EPA believes es e general 
rule thet long-term reliability end 

&i&t& tied to effective keelmeat of 
westes thet pose futum release tbmets. 

EPA received comments mques.tjng 
dsrificetion es to whether under this 
decision factor, EPA wes disallowing 
ca s or other forms of containment. 
ste htionIftxetion or other %. 
technically sound remedies. The 
Agency responds by &et& that this 
@tedon does not predude remedial 
ectlons that do not em loy lre*+ment, es 
long es they em cepeb P e of ensuring 
long-term effectiveness. As *general 
rule, the Agency believes thet keekmnt 

hen but that in 

consider conteinmenito be &hentli 
effective. A commenter else suggested 
that the Agency add e rmw remedy 
decision fector-the ability of the 
remedy to leave her&our wastes in 
*eir least envimnmentelly threatening 
state. EPA believes the objnctive of such 
e factor is consistent with this sixth 
criterion, and therefore M additional 
factor is not necesssry. 

Another commsntsr requested that 
EPA clarify that thers is no dstive 
preference between toxicity reduction, 
mobility reduction or volume reduction. 
The Agency agrees wltb this commenter 
because the decision es to which 
dmmtsristic of the waste [i.e.. toxicity, 
mobility, or volume) csn bs reduced 
will be a case-by-case determination. In 
some cam. for example, e reduction in 
volume will not be possible (e.g., with 
metals), however, mobility reduction 
may be possible. Therefore, any 
preference between such types of 
treatment will be determined by site and 
waste specific chsrecteristicsthat will 
guide or limit remedial options. 

One commenter stated that section 
3004(u) pmvidos no stahltory basis to 
establish a preferuncs for remedies that 
involve treatment or that otherwise do 
not rely on conteinment systems or 
shucturw. The Agency stmngly 
disagrees with this comment As noted 
in the preamble to the July 1990 
pmposal. EPA believes thet long-texm 
reliability ofremedies issnarsential 
element in ensuring that adions under 
sedions 3004[ul and 3006pl setisfy the 
fundemental mandate of RCXA to 
pmtoct humen health and the 
envimtunent, and thet the reduction of 
toxidty. mobility or volume is e primary 
means of achieving such long-term 
reliability. 55 FR 30624. Moteover. 
EPA’S experience under the RCRA 
pmgram. and the primary foam of 
Cagrws in enacting tbe lQS4 
amendments to RCRA. is thet relience 
on containment structures rether then 
keetment generally should be 

discouraged, since land disposal of 
unkeated hazardous wastes cannot 
provide reliable protection of human 
health and the environment over the 
long term. See. e.g., RCRA section 
1002(b1(71. 

Another commenter noted thet the 
factor addressing reduction in toxicity. 
mobility. end volume should not be 
applied to or should not be emphasized 
in situtions which involve high 
volume, low toxidty wastes, e.g., broad 
area-wide contsmlnetion. As discussed 
earlier, the dedsion factor in the 
proposal that addressed reduction of 
toxicity, mobility, md volume was not 
intended to preclude remedial 
alternatives that did not employ 
treatment. so long es such options could 
ensure long-term effectiveness of the 
remedy. Given the example, therefore, 
of * situation involving lerge volumes of 
low concenoation contaminated soils or 
other wastes. the RA would have the 
discretion to evaluate conteinment- 
based remedial eppmaches. However, 
the final decision ss to whether 
metment of such wastes is necessery 
and appropriate. and if so what !cind of 
trestment should be done. will 
necessarily be msde on e case-by-case 
basis. 

S EcZ, E~EY~~;“,%iZ~pti 
“utilizing emerging technologies not yet 
widely available which may offer 
significant advantages over currently 
available technologies.” (55 FR 30625: 
proposed 5 264,525(c)(4).) CAMUs may 
be particderly helpful to the 
implementation of effective im~ovative 
treatment technologies, which in the 
past have had limited application due to 
the waste management consksints 
imposed by the lend disposal 
rwkidions. 

Several commentem were very 
supportive 0fEPA’s encouragement of 
ingovative technologies. One 
commenter, however, stated that the use 
of sn emerging technology should not be 
compelled, because e particular 
technology may not have been field 
tested and may involve greater monetafy 
and time commitment than is necewry 
to remediate LL given facility. EPA did 
not intend thet this miterion mandate 
the use of imovetivs technologies. 
However, sn RA. in conjunction with 
the owner/operator, may dedde to 
utilize the 5exibility of the CAMU to 
implement sn innovative technology 
that could not have been used given the 
waste management restzktions of 
subtitle C. most notably the LDRs. This 
criterion is &tended to support and 
sncouage the implementation of 
imovetive technologies when they can 

-. 
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be utflired to reach the overall 
rsmediation goals at ths fad&y. 
Seaion 264.552k](71: biirdmiahg Lund 
Areas Where Wastes WiURemain in 
PkCL? 

The seventh dadsion criterion 
requires the Rsgional Administtator to 
determine that the CAMU till minimize 
the lend area of the faciR@ upon which 
wastes will redr! in plats after 
dome. to the extent practicable. The 
CAMU, as presented in today’s rule, 
will pmmote consolidation of 
remsdiation wastes into emdlsr, 
dims& areas of the fad&y. that am 
suitable as long-term oeitories for the 
wastes, md which ten % effectively 
managed and mooitoted over the long 
term. 

EPA believes that the objective of 
mtnimtdag the land atua at which 
temediauotl wsstss will remain in place 
at a fadlity after closuts of the CXMLI 
is oonsistent with the overall goal of 
adlisving effective. mtective mm&es 
with longterm Isha lhty. In SOnlB . g.. 
casas, broad eraes of a koility (such as 
a series of large impoundments) could 
be capped without consolidation of the 
wastes. However, this approaoh could 

F .,” complicate monitoring tin ground-water 
” releases and could raquim sn extansive 

maintenance pmgram [e.g.. for the cap 
and for othar contaimnent systems). Io 
addition, as a practical matter 
development of the fadlity pmperty [for 
future beneiidal nsss or by the owner/ 
operator] may be lass mnstmined if a 
raiatively small ares oftha fadlity ware 
dedicated to continued long-term 
containment of tsmsdietion wastes. 

EPA believes that the objective of 
minimizing the land-etea in which 
wastes will remain in piece is coosistent 
with. and complaments. the other 
objectives for CAMUS that era expressed 
in the other six CAMU dedsion factors. 
In pardctder. it is consistent with one of 
the important objscdvse stated in tbe 
proposed sub art S tsguktions, which 
stated that “It ha Agency intends to ! 
place spa&l emphasis in salacting 
remedies ou the ability of any remedial 
appmaoh to pmvide adequate pmtaction 
of homao health and the envfmuroent 
OVerthe lon!#em”(55 FR 30624) The 
comroeute received m9arding long-term 
reliabiity and effectiveness did not 
oppose this overall objective, but raked 
issues as to how the Agency meant to 
implement it. These comments wera 
discussed under the above criteria. With 
regard to this oritmioo. reducing the 
land ama of wastes mmaiuing in place, 
in conjunction with a reduction in 
tokidty, mobiltty. end volume, is 
intended to clarify this means of 

improving long-term effacEvsness and 
reliabilfty, 
4. Information Required To Support 
CAMUDe.vignntion [§ 264.562(d)) 

An owner/operator must provide, as * 
result ofhiltly i~veetigatio~~. rsmedtal 
studies. 010th sita-speci5c analyses, 
information s&dent for the Ragtonal 
Achhfstmtm to assess the decision 
$taia specd5ad ing 264.552(c) ai they 
rshtte to the implementation of a CAMU 
at a given fadllty. This information csn 
be remtested under the authotitv the RA 
shady poaoe~se~ under 9 m.io1. 

This requirement of today’s rule was 
not explicitl 
proposed rJ 

pmvided for in the 
e; under the pmposal such 

infomtioo wee to have beeo furnished 
to the RA as part of the docnmentation 
of the remdid studies (e.g., RCP.A 
Facility fnvesttgations. Cormctive 
Meesores Shldies) requirsd under the 

s~f~~~~p~~~ 
a specific requirement reletiog to 
submission of information to support 
CAW decisions is necessaty..As such, 
this mquimment is simply an 
expmsdon of the generai autbotity 
under 3004(u) and 3006fhj to require 
information 5om owner/operators to 
support cmmctiva action 
implamentation decisions. 
5. CAhfU Requirements To Be Specified 
in Permits or Orders (g 264.552(a)] 

The pmpwed subpart S CXhCl 
pmvisions outlined explicit 
raquimmants for closura and post- 
closure of CAMUs that the Regional 
Adminketor would be required to 
include in the petmit or order. Some 
commentem on the 
that 5x1 regulation 2 

mposal suggested 
ould pmvide a 

more comprehensive kting of the 
requhnme~ts that would have to be 
spaci5ed in the permit (or order]. EPA 
agrees that a mom compmhensive 
listing of these requiraments will clarify 
the spd5c requfrements that must be 
addmssed for CAMUS in pennits and 
ordets. Thus. 9 264.622(d) outlines 
addittonel features of CAMUs that will 
be contained in permits or orders. 

.%clio~ 264.552(e)(l) ohifies that in 
desig&ing a CAMU et a fadjity, the 
Regional Administrator will spedfy in 
the permit or order the actual ared 
extent or wB5glnetion Qf the CAMLJ. 
This is e logical outgrowth of ona of tba 
fuadamental ieeuee involved with 
desiBnating CAMUs: that is, 
datetminiug where at the facility the 
CUlJ ie to be physicauy located. aud 
the spsd5a wa5~tioll of ths cAh4lJ. 
EPA Bcpeas that part& and orders 
will gwmally identify the physical 
boondsrfes of CAhfUs on a fadltty map, 

together “th a sped5c description of 
~te&h~bonndaries or dimensions 

Section 2&52(el(2) clarifies that the 
panuit or otdet will specify how 
remediation wastes will aohdly be 
managed in or as psrt of a designated 
CAhfLl. includiug sped5cation of 
design, operating and cl- 
requirements. This is also a logical 
outgrowth ftom the proposal. The 
subpart S pmposal antidpated that 
these types of tequirements would be 
speciEed for CAMUS in a permit 
modification as part of the overall 
tvmedy selected for the faciitty. Since 
that portion of subpart S is not being 
5oaEzed in today’s rule, EPA believas 
that it is appmptiats to dearly spadfy 
in this role tilst thesa types of 
raquimments most be delineated in 
p=sor orders which establish 

As specified to §264.552(e)[2). 
rsquhvments wiE garter&y be specified 
for those amss of a C&iU that m to be 
used for ttsatmeot or storage of 
radiation wastes. Thus, if wastes 
wars to be excavated and bioramediated 
in en snclosum located withiu the 
CAMU, the permit or order would 
specify the requirements for the 
bioremediation technology, the design 
and operation of arty structums used for 
the bioramediauon pmcess. the 
disposition oftha tmatmant rasiduals, 
and other associated raquiraments for 
those wastss snd the areas of the CAMU 
to be used in maoaging them. However. 
as the regulattons specify, where a 
treatment or storage unit separate born 
a CAMlJ is already adequately rsguleted 
under a facility permit, it would not be 
uecessarv to mmat thaw reaufrement.3 
& the C&U p;ovisions of ihe permit. 

Under 5 264.662(e)f31, the permit or 
order must also establish the‘gmund- 
water monitoring requirements for each 
CAMU. Thfs uimment also derives 
generally boom 3 e subpart S proposal: 
under the pmposal, ground-water 
monitoring requirements were to be 
specified as part of the overall fad& 
remedy (see pmposed 9 264625fel and 
9264.526). Given that today’s de ‘ 
5ndizes only specKc portions of the 
proposal, the Agenq believes that it is 
usefbl to specify in this role that 

speci5ehi the 
permit or order. - 

EPA y that CLuvfus will 
typtcdly tmplemanted following 
studlee of surfex and subsurface 
contemination at the faciEty, conducted 
as part of requirsd mmedtal 
inveetimtioas. Thus., in most ceses. 
gmtmdhter monitorin systems will 
already have been ins&d to 
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&emtetize releases to ground water at 
the fadIity. Section 264.552kl(31 is 
Mended to clarify that there will k a 
continuing responsibility for owner/ 
operators to monitor ground-water 
quality in rhe vicinity of the CAhtlJ to 
ensure that any releases of contaminants 
from within the Ct.hfU are detected 

This provision does not address the 
rasponsibilities of the owner/operator to 
contime monitoring of releases that are 
not associated with CAMUS: nor doas it 
address the question of whether ground- 
watermmediation is necssary. Doe to 
the limited scope of today’s final rule. 
those bmader remedial requirements 
(i.e.. that are not spsdficslly associated 
with CAMUs have not been addressed. 
EPA expects that those requirements 
wiII be included in the Enal. 
comprehensive subpart S mlamakng. 

The groundwater monitoring 
requirements as spedsed in today’s rule 
are not detailed. specific requiramants 
address&g the numerous technical 
elements of installing and opratig an 
effective gmund-water monitoring 
system. Rather, they provide a general 
standard of performance for such 
systems: detailed specifications or 
performance standards for ground-water 
monitoring will be specified in the 
permit or order. based on site-specific 
information and conditions. 

Today’s rule promulgates the 
provisions of the proposed rule that 
specified dosure and post-closum 
requirements for CAMLJs that must be 
into orated in permits or orders. with 
few Lges horn the proposal. ISee 
5 264.552(e)(4).) This role aho lidizes 
the d&ion factors to ba considered in 
making CAMJ closure decisions. as 
pmposed. The speciEc closure and post. 
dosum provisions have been 
reorganized for the sake of clarity and to 
fit within the or!gBization of this 
sedion oftoday’s regdation. 

The only signlkmt difference 
between the ii& and proposed dosue 
and post-closure provisions is that 
today’s rule identifies certain spsci6c 
requirements for CAMJ closure to be 
lnduded in permits or orders that were 
not explicitly identified in the proposal. 
(See 264.552(dj[4)(ii)~. These 
mqdrm~ents address such dosue 
activities as excavation. removal, 
traatment. capping or containment of 
wastes, capping of areas where wastes 
will remain in place, and removal and 
decontamination of equipment, devices. 
ai hxtures used for remsdiation 

This new provision is. thus, intended to 
darlfy the 
that should ?a. 

edfic typss of activities 
mcluded in the permit or 

order encompassing CAMU closure. 
6. Documentation for CAMUs 
(5 264.552[fJ) 

This pmvision requires the RA to 
document the rationale for designating a 
CAMU, and to make the docomentation 
available to the ublic. (See also section 
IUB.3.) This wd typically be done in a 
Statement of Basis in e permit, permit 
modi&ation. order, or order 
modification. Further explanation of 
public partidpation requirements for 
CAMUs [and TUsl designated under 
orders, is presented in section IVA. of 
this preamble. 
7. Permit or Order Modification for 
CAMUs (5 264.5520 and 0 270.42) 

As outlIned in the subpart S proposal. 
remedies tentatively selected or 
eppmved by the Regional Administrator 
would b incorporated into the permit 
according to the Agency-initiated 
modification procedures of 5 270.41. 
which pmvidc for thomugh public 
review and comment. Thus. under the 
propossl. designation of a C.4.W was 
presumed to be implemented as part of 
the overall remedy selection process. 
and incorporation of specific CAMU 
provisions into the permit would be 
done under the overall modification for 
the remedy (see pmpored 5 264.526). 

Several commenters on the pmposal 
argued that there should be a provision 
for allowing CAMus to be designated 
earlier in the corrsctlve action process 
than at the time of the permit 
modi5oation for final remedy selection. 
These commenters elaborated that in 
some cues mmedial activities that may 
precede implementation of the tinal 
remedy could be facilitated by the use 
of a CAMU. EPA pmvided for and 
encouraged implementation of certain 
remedial activities prior to final remedy 
selection dedsious under tb.a proposed 
“interim measures” provisions of the 
subpart S pmposal (5 264.540). A 
number of commants were received 
regarding the appropriate permit 
modification pmvisions for intaxixri 
measoras. with several commenters 
suggesting that the Agency clarify the 
type of permit modification [i.e., Class 
IIIorIlIlthatwouldbeusedto 
incorporate Interim me-s into 
pEIUdtS. 

EPA agrees wi+ +c commentersthat 

for the corrective ation pmgram. which 
emphasires~early implementation of 
interim or “stabilization” measures at 
RCRA facilities. with relatively lesser 
emphasis over the next several years on 
pursuing “Enal” cleanups at all 
EedIitie~.~ Certeio stabilization actions 
may involve extensive waste 
management activities, for which 
CAMUS may be useful and appmpriate. 

To facilitate early use of CAMus 
designated pursuant to permits, today’s 
final rob sped& [in 0 264.552(g)) that 
a Cahill may be appmved under an 
Agency-initiated modification 
(5 270.411, or according to the permit 
modification pmcedures of g 270.42, for 
owner/operator initiated modifications. 
1cI discussed elsewhere in today’s 
preamble. EPA is amending sppendix I 
of 5 270.42 to specify that; when 
Incorporation of a CAIN into *permit 
is initiated by an owner/operator. a 
CAMJ will generally be appmved (or 
disapproved) according to the Class III 
permit modification procedures. Class 
III permit modifications are similar to 
Agency-initiated modifications in terms 
of the amount and type of public review 
and comment that is provided. EPA 
believes that specifying Class III 
modifications for CAMUs under 
0 270.42 is threfore consistent with the 
pmposal. and addresses commenters’ 
concerns that there be aa explicit 
provision for approval of CAMUS. when 
aonmudate. earlv in the corrective 
Gioriprocess. . 

CAMUS may also be implemented 
through the use of section 3OOSfi) 
orders. Such orders will nenerallv 
tsquire the same informa?ion as - tsquire the same informa?ion as - 
required in permits under $264.552(e). required in permits under $264.552(e). 
The need to appmve a CAhiU early in The need to appmve a CAhiU early in 
the pmcess (e.g., to support an interim the pmcess (e.g., to support an interim 
measure or “stebilisation” action) wiU measure or “stebilisation” action) wiU 
pertain to fadlities subject to section pertain to fadlities subject to section 
3006lhl orders. as well as uermitted 3006lhl orders. as well as uermitted 
klli&. ThuS. to implcmkt * CAh4U 
under in ezd5ting section 3006fi) order. 
the,order may need to be amended to 
ndlect the addition of the CAIXU. It is 
the Agency’s current polky that order 
modi5txtionsregadin remedy I 
selection VWAP pmvr 4 e a level of 
public partldpation and comment 
mmpanble to that provided for ermit 
modi5catioBr. Section IVA of t&s 
preamble provides further discussion of 
the public participation 

cr 
mcedures that 

will be used for CAMU 
under orders. 

esignatiori 

EPA notes that. in today’s rule. the 
only mschmism for designating e 

01 c~oeure tar 0th~ types 01 IlILa-Oaaed 
uplts. and that would ,inauycase,be 

may bs appropriate for mmediation ’ GIli& on mPA’r subdtatlm tnniuin hr 
inddental to implementin CAMU 

waste management prior to final remedy 

L 
Implementation. This is mnsistent with QRmAcd~w~pmyb 

chse activ~ttee udder to y’s rule. EPA’s current implementation skatagy 
w b7 -as *, -5”~ 
tbeim u 1-dm-ll4-9346. 
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CAMU at interim status fsdLities is a 
section 3008(h) order (or possibly a 
fj 7003 order). The Agwcy rm@des 
that owner/operators of interim status 
facilities may prefer another mecbmiam 
~~~~o~~~o~~~P~ES6). 

cleanups to proceed outside the content 
of an enforcement order. While EPA 
achnowledges that there may be 
adventages to such an approach. it 
misas issues that am outside the scope 
of today’s ruJemaking. RPA will 
consider possible options as it develops 
the 6nd subpart S mlamakfng. 
6. Effect of CAMU Designations on 
Other Remedy Selectton De&ions 
(5 264.552(h)) 

AS is discussed earlier in thts 
preamble, the designation of a CAMU 
does not chauge EPA’s authority to 
address clean-up levels. media-specific 
points of comphauce to be applied to 
nmedlatlon at a hcllity, or other 
remedy selection de&ions. This point 
is clarified in 5 264.SSZfhJ. 
C. Tempomy Units (T&j (5 264.5531 

The tern 
(0 264.591 

orary unit provisions 
Ib 1) as proposed in July. 1990. 

would have provided the Regional 
Admjnistrator with the authority to 
modify 40 CFR pat 264 or 265 
regulatory design, operating, or closure 
standards for units [except incinerators 
and non-tsnk thermal treatment units) 
used for the storage or treatment of 
hazardous waste during corrective 
action, as long as those alternative 
standards wars protective of human 
healtb and the envimnment and 
complied with statutory requirements. 
Under this pmposal. the operation of 
such units would have been restricted to 
160 days: however, the Regional 
Adminisuator could grant extensions to 
the operating life of such unit(s) in 
situations where unforaseen. temporary, 
and tmcqntmllable dmumatances 
occurred, sad where the owner/operator 
ww acthly seeking dtematives to 
continued use of tbe unit See 55 RR 
30842 fJuly 27.1980). Ifthe owned 
operator failed to seek altamatfves to the 
Continued use of the temporary unit. the 
Agency would deny huther extensions 
and require the owner/operator to 
retrofit the unit to meet a plicable part 
264 and uart 265 stand As , or mmove 
the we.& and close th e unit. 

Ill modifYinn 40 cm Z part 264 and 
part 265 desigfi. operatiug. and dosum 
qulatory stdards br temporary 
units. pmposed 3 264.551tbJ raouir 
the fW0na.l Adalnistmtor t 
cett4hifictors mking to the length of 
time that the unit would be in place, the 
amount of wastes to be managed, the 

physical and chemfcal characteristics of 
tbe mutes. and the stte characteris& 
that might inhence the migration of 
any otent.id releasea. The alternative 
sun L ds developed based on these 
factors would be sped&d in tbe 
fad6 

To ii 
‘s permit or order. 
y’s rule bdiws the temporary 

unit pmvisions iu g 264.553. with minor 
changes EPA believes that the 
temporary unit conca t is botb sensible 
and practical within % e context of 
mmedlation, and will &dJftate 
imrdemeutation of RCRA sections 
3064(uJ. 3004(vJ. and 3006fhJ. EPA 
behaves that the site-s 
ovsmlght that is prom 4 

edfic review and 
ed in the context 

of iuvea+atmg and mabing remedial 
decisions for corrective acOon allows 
the Agency to ensure protection of 
human health: and the environment for 
short-term operation of units that may 
not meet the full set of standards 
specified for long-term use of such units 
under currant RCRA letions. 

As s general matter. T A believes that 
the fletibility pmvided for in today’s 
rules for CAMUs and temporary units 
wiR also encourage the development of 
new and innovative treatment 
technolo ‘es. In parttcular, this rule will 
help fur&r the A-tar’s 
conuniunent to remove herriers to the 
use of bioremedtation. Consistent with 
this god. in the Laud Disposal 
Restrictions for Newly Listed Wastes 
and Hazardous Debris 
FR 953. Jan. 9,lQQZ). t/i 

reposed rule (57 
e Agency 

solicited comment on a temporary 
version (57 FR 951) of the containment 
building (later promulgated in the final 
Debris Rule on gM/gZJ. As proposed, 
these temporary containmeni buildings 
would have allowed for the treatment of 

that would not have be& subject to the 

requirements of the-containment 
buildfng pmmufgated on August 18, 
1992. (See 57 ?‘It 37268). tknments on 
tbe pm 
favorab P 

oaal were almost universally 
e. However, EPA decided to 

defer a Runal rule on such buildings 
pendin further anafysis. 

Thell!Abtu pmviamus pmuudgated 
today achieve most of the objectives of 
the tern 

OS.3 
omy coutatnment butlding 

pmp (e.g.. within a CAh4lJ. 
bttucturas may be maed to implement 
bioremediation systema ae an integral 
patt of a ramedfatiouJ. The design and 
operating plaus br such systems will be 
approved on a case-by-case basis within 
the context of other waata management 
activities that will teke place within a 
CAhfU. The me of bioramediation 
technologies es 
grwtly expand ti 

ert of CAM% should , 
e base of experience 

wltb the use of thwe treatment 

technologies. EPA will consider 
whether separate regulations for 
temporary mutatnmant buildings, as a 
disttnd type of RCM unit, should be 
developed in the futum. 
1. Scope and Applicability of Today’s 
Rule (5 264.553(alJ 

Today’s rule narrows the appkahility 
of the temporary uuit pmvision. The 
pmposed rula for tempotarg units 
would have allowed any unit (except 
inciuemtors aud non-tank thermal 
+aetment units1 used for the treatment 
or storage of hewrdous wastes duriug 
corrective action to be designated as a 
temporary unit This would have 
induded laud-based units such as waste 
piles. Today’s Snaf rule spedfies thet 
only tanks and container storage unite 
used for the treatment or storage of 
mmediation wastes will be elieible for 
designation as temporary un& 

EPA expects that land-based waste 
manage@mt ecttvities are more 
effectively addressed under today’s 
CAMU pmvfsions. For example, under 
today’s CAMUpmvisions. a weste pile 
could be dasiguated es part of a CAMU. 
This would enable the Regional 
Administrator to specify protective liner 
mquimments and other design/ 
operating requirements for the pile that 
are appmpriate to waste and.site 
conditions, and the length of time the 
unit may o 
vases P 

crate. Further, remediatfon 
cou d be placed into the pile 

without triggering LLlRs, thereby 
enabling one of the most frequent uses 
of piles. the tempomry staging of wastes 
prior to on-site treatment, or 
uansportatton to off-site disposal (in 
wbicb case. the laud disposal 
restrictions would apply). Thus, 
designatin 

il UMU wi 
the pile as part of the 
enable sensible and 

protective waste management actions to 
be implemented. Because the provisions 
already allow flexibility for waste 
management in land-based units, the 
temporary unit pmvisions for those 
units sm mmecewary end thus have 
been omitted in the linal rule. 

fn addition, the temporary unit 
provisions wiJJ not apply to subpart X 
units (e.g.. “modu-WI. EPA believes 
that the subpart X standards already 
pmvide su5dant flexfhiltty for the 
Regional Adudnkator to set conditions 

ziEfi22$ ~~~e$tiou site. 
Also, some miRdlaueous unit.9 involve 
land-based waata management 
activities: such activtties could be 
addressed and induded as part of a 
C&MU, in a manner similar to waste 
piles. 

~%a tern arary unit pm osed rules 
specified tL s t the Region 
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AdminiS~tOI could mod@ standards 
applicable to such units “solely by 
mgulat.iOtl.” Since today’s roles for 
temporary units are limited to taoks saxd 
container storege units, aud since these 
ueits are not subject to the statutory 
h6TR and LDR requirements, the phrase 
“solely by regulation” has bean omitted 
horn g 264.553(a) of today’s 6ual rule, as 
it is no longer applicable or IIBCB~~~~. 

8eveml cantmaters requested 
clarification of the appucability of 
temporary unit3 to COlWCtlW &YttOnS 
under 3003(h) orders. 6ection 
264.2%3(al of today’s final rule clari6as 
that the temporary uuit concept is 
applicable to these ations. This change 
pmllds the chifyiug &mge to the 
definition of CAhfU. as discussed 
previously in this preamble. 

’ 2. Resuktions on Temporary Units 
(g264.553(b)) ~ 

The pmposed temporary units 
provtaions speci6ad that such rmits 
could only be used for treatment or 
storage ofwaste *‘* l *that Ihsdl 
originated witbin the factlity 
boundary.” Commenten on the 
proposal requested that EPA clatify 
more explidtly the types of wastes thst 
could be managed in temporary uaits 
and CAMUs. Accordingly, EPA ts 
promulgating tn today’s rule a deffnitton 
of remediation waste. and, in 
5 264.553(b)(2]. a cierificafion that 
temporary units shall be used only for 
treatment or storage of remediation 
wwtes. Although thedefinition of 
remediation wastes includes non- 
hazardous solid wastes. management of 
such wastes would not require the 
designation of a temporary unit, since 
subtitle C requirements would act apply 
to management of those wastes. The 
de6nition of mmediatiou wastes is 
discussed in section JLA. of this 
preamble. 

In addition, today’s rule specifies that 
temporary uuits must be located at the 
facility. One individual who 
commented on the proposal, supported 
the restriction that temporary units not 
be allowed outside the facility, since the 
owner/opmtor would not have direct 
operational control over such units. EPA 
agrees with this commenter and behaves 
that thte requirement will enaure that 
the Agency maintaius direct oversight 
~r~trol over the unit and that the 
alternate staudardr specSed for the unit 
by the Regional Admmisuator are 
appmpriate given the context of the site- 
Spedfic aasesament. EPA believes that 
allowing temporary units only withtn 
the facility is consistent with the overall 
ibnt of this pm&ion and. thus, has 
finalized this requirement as pmposed. 

3. T~~~pomry Unit Dedstou Factors 
(5 264.5.53(C)) 

The proposed TU provisions specSed 
swan factors that the Regional 
Adnai&mtot would consider in 
esmblishlnn atandanis br temuorarv 
ads. The& bctom?wm - - ads. The& bctom?wm - - 

(1)Lengthoftimethaunitwillbein (1)Lengthoftimethaunitwillbein 
operation: operation: 

(2L.T (2L.T 
(3) Vo muss of wwto tobe mauaged; (3) Vo muss of wwto tobe mauaged; ‘p ‘p 

e ofunit e ofunit 

(41 Physical and chemical (41 Physical and chemical 
cbsmct&ticr ofthewastestobe cbsmct&ticr ofthewastestobe 
managed; 

(5) Potential for releases kom the unttl 
(6) HydrogeologtaI and other relevant 

envimnmeutnl conditions at the facility 
which may iufhsnes the migratian of 
my potential raleams: and 

(7) Potential for exposure of humans 
and environmental receptors if releases 
warn to occur 6mm the unit. 

EPA did not rewfve any comment on 
these spsd8c dadsion factors. The 
Agenqf believes that these factors me 
reasonable and Mll result in sound 
decisions for temporary units: these 
decision factors have. therefore, been 
finaltaed as pmposad. 
4. Per& or Order Spacifications for 
Temporary Units (5 264.553(dl) 

As required uuder 5 264.553(dl, the 
Regional Admiuistratot wiff specify 
mquimments for temporary units in the 
permit or order. These requirements 
will include the destgo, operating, and 
closure requirements br such units. 89 
determined by the Regional 
Administrator in accordance with the 
dedston factors described above. 

Thts section also spad6es operating 
time limits for temporary units. The 
pmposed pmvisious for temporary units 
sped6ed a 136&y time limit for the 
0 
Jl 

eration of temporary u&s. with 
owauce for EPA to extend that time 

period in certain dnumstances. EPA 
expeds that in many cases 130 days 
would be sufktent for a temporary unit 
However, EPA also remguises that in 
many otber cases invdving the storage 

units may need operated for 
periods longer than 166 days. As argued 
by a number of commeutars on the 
pmposal. remediatfon of facilfties will 
ofm be a lengthy process, and a WI- 
day limit for temporary tmtts could 
impose an unnaceaamy end tatSdal 
wnstmint on lmitswhow operation 
beyoud 160 days could nevettheleas be. 
pmtecdve of human heelth and the 
envimment. An example of such a unit 
mightbaatankthatfabmughttoa 
remedial site br the treatment of 
inorganic sludges and that meets or 
exceed.5 all part 264 mqutrements. 

except for secondary containment. The 
operation of that tank could be 
pmtective for considerably longer than 
la.0 days. giwtl hquent inspactions, 
sound operating pmcedurea. and 
exteusive Agency oversight. 

bfany commntem argued that there 
should be uo Sure. limit for the 
operation of temparery units, and that 
the Regional Adtdnktmtor should have 
the dlscwtion tn esthlkh opemtioml 
time hnes for tempomty uuits on a 
case-by-case basis. Other commentera 
believed that one to two years would be 
a mom ressonable time limit 

EPA agrees with the commenters who 
argued that the pmposed 186&y limit 
for temporary units may be 
uunecesssrily restrictive in many cases. 
and would comphcate the use of 
temporpr units for potentially 
benefiue waste management et$vities, 
such w carrain treatment s)ictems that 
often require timahmes longer than 
180 days. Todey’r role. therefore, 
specSas s oneyear time lit for 
operation of temporary units. Based on 
sn evaluation of the comments to the 
p~;$g&$$&yf;g; 
and appmpriate. Such a time limit will 
aRow the use of temporary fanlcs and 
containsrs for somewhat lenghier 
treatment technologies leg., 
bioremediadonl while assuring the 
pmtectiveness of such units. Lu 
addition, the ens-year time limit 
confirms EPA’s intent that the alternate 
standards only be applied to units 
which are truly “tempoary” in this 
context. 

At the end of the specified time limit 
for a tempoary u&-or at the end of an 
extension if pted by the Regional 
Administrator. the owner/operator will 
be requirad to cease mmagemeut of 
remediation wastes in the temporary 
unit and to initiate the closure 
mquimments prescribed for the unit 
under g 264.553(d). In cases where it is 
necessary or desirable to continue the 
waste management activity that was 
conducted in the temporary unit. the 

;~;~~%~::t~;p~~part * 
264 or part 265 stands& for that type 
of unit, arrsnge for an altemative unit in 
which to cnnlinue conducting the 
activity. or otherwiw modify the 
mmedial practices so that the unit is not 
used in the remediation at the kility. 
If the owner/operator chooses to retro5t 
the unit. but such changes to the unit 
cannot be made before the end of the 
extension period, the owner/operator 
will be reqtdred to cease management of 
the waste until the mkoSttiug has bean 
completed. Chauges to temporary uuits 
[e.g.. mko6tdngl or to other remedial 
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operations at the end of the operating 
time limit for a temporary unit will be 
subject to approval through 
modiRcations to the permit or order. 
5. Time Limit Extensions for Temporary 
Units (5264.553bl) 

Section 264.553(e) spedEes the 
criteria the RA must consider prior to 
appmving an extension to the time lfmit 

p~2!T?&ii~a~{;~m~~ 

service beyond the limit originally 
spedfied in the permit or order by the 
Regional Administrator due to 
unexpected drcumstances. Today’s rule 
Emlir.es the provisions for extensions ss 
pmposed in 5 264.3Sltb)131, with minor 
changes. Proposed 5 ~64.5511b3fSl 
specified that en extension to the 
operating period originally specified for 
the unit could only be granted if 
haaardous wastes had to remain in the 
unit due to “unforeseen. temporary. and 
uncontrollable” ctmunstsnces. One 
commenter who suggested that the 160- 
day time limit was too restrictive also 
slggested that the reguktion be revised 
to eliminate these criteria as a condition 
for approving ao extension for a 
temporary unit. Today’s 6nal rule does 
not specify these criteria for tie 
sppmvel of an extension. EPA believes 
that decisions es to whether or not 
certain circumstances were unforeseen 
end uncontrollable could be difficult 
and contentious, could put the A 
in the position of having to specu ‘i 

entry 
ate as 

to whether or not the owner/operator 
might have seen or might have 
controlled a circumstance relating to a 
temporary unit. and sre ultimately 
irrelevant to the issue of the 
protectiveness of the unit. 

Accordingly. S 264.553[e) of today’s 
rule spedfies new criteria for appmvsl 
of time extensions for temporary units. 
These new criteria are based on au 
evaluation of the comments received on 
the proposal. One contrcenter expressed 
concern that the standards applied to 
temporary units maybe based on the 
time limit originslly speci5ed for the 
unit and therefore msy not be 
edequately pmtectivs of human health 
and the envfmnment if the operating life 
of the unit were extended. EPA agrees 
with this commera aud has 
5 264.553(e)(l) of today’s 6n 3 

edfied in 
rule that 

in order to grant an extension, the 
Regional Adminisrrator must determine 
that continued operation of the unit will 
not pose a threat to humen health and 
the mwironment. IO ad&ton, 
5 264.553(e)(Z) sped6es that the 
Regional Administrator must also 
determine that continued use of the unit 
is necessary to emure the timely and 

effident implementation of remedial 
actions at the facility. This criterion is 
essenttally a restatement of the overall 
objedive of temporary u&s and s 
da&cation that the overall objective 
should be a concittion for the a 
of ao extension. Upon VJ 

proval 
appm ofan 

extension the Regional Administnttor 
wtll identify the specific tfma limit for 
the ax-tension in the per&t or order or 
_modiEcation to the permit or order. 

Proposed 5 264SWbjf3j did not 
spedfy bits as to the time allowed 
under au extension or the number of 
extensions that could be appmved. 
Under today’s rule g 264.663~e1. the 
Re onal AdmfnWator hes the 
au $ odty to grant up to 8 one-year time 
extension beyond the time lbnit 
originally specified for the unit. in cases 
where it is necessary to ensure timely 
and efadent implementation of 
remedial actions at the faciltty. end 
where the continued operation of the 
unit will not pose a threat to human 
health and the environment The 
Regional Administrator may grant only 
one extension of up to oae year. Based 
on tbe comments received 011 the 
proposal. EPA believes that these limits 
are both ressonable and appropriate, 
and sre consistent with the Agency’s 
intent to allow altemativs standards 
under this provision only for truly 
“temporary” units. In addition, given 
the increased operatiorisl time limit for 
temporary units pmvided under today’s 
rule. the need for an extension of more 
than ooe year should be eliminated. The 
Ageacy also believes that this limit to 
extensions will reduce tbe potential 
administrative burden that could be 
created by owner/operators seeking 
multiple extensions for temporary unit 
operations. 
6. Permit and Order Modification 
Procedures (P 264.553ffJj 

In the subpart S pmpceal EPA 
expected that in cases where a 
temporary unit is part of e selected 
remedy, the e 
would norma E; 

pmval for that unit 
y be a pert of the Agency- 

initiated major permit mcdificstion for 
the remedy. Stmilarly. to cases where e 
temporary unit is e pert of a 
stabilisation actton or interim measure 
which requires e Cless III modi6cation 
or au Agency-initiated parrnit 
modificatton, the appmval for that unit 
would also be included in the 
modiSc.ation for that adion. Thus, the 
language in the proposal concerning 
permit modifications only addressed the 
situation where appmval for a 
temporary unit was included under a 
Class III or Agency-initieted permit 
modEcation for an overdl remedy. or 
interim meesore or stabiliaetion action 

for s facility. EPA recognizes that there 
may be cases in which a temporary unit 
is not pert of a larger permit 
modi6catton procedure for s selected 
remedy, or interim measure or 
stabilization action [i.e.. the unit will be 
used priorto remedy selection to handle 
invest&&ton-derived waste or 
mmediath we&e generated from 
remedial activities that do not require a 
Class III or Agency-initiated permtt 
modificationl. h such cases, the Agency 
believes that given the longer 

~~~~~~~~~~~~~~ 

that s&t them end their comrnuntties. 
Thus the owner/operator of a permitted 
fadlity will be expected to request 
appmval for a temporary unit as a Class 
II permit modffication according to the 
procedures under 9 270.42. EPA also 
recognizes. however. that there may be 
cases where operation of the temporary 
unit is necessary to contain releases or 
otherwtse pmtect human health and the 
envimnment, before action is likely to 
be taken 011 a modification request. In 
such cases. the p@onal Administrator 
may approve a lao-day temporary 
authorization for the unit upon request 
by the owner/o 

f 
erator according to the 

procedures un er g 270.42. Today’s rule 
modifies 6 270.42 to classify permtt 
modifications for temporary units as 
Class II modifications (unless odxrwtse 
addressed under a Class III or Agency- 
initiated permit modification). 

The proposed temporary unit 
provision(s) spedfied that any e*tension 
to the operas period originally 
specified for a temporary unit would be 
processed as a Class I permit 
modilicetion. One commenter suggested 
tb.at such extensions should be given 
more thorough public review and 
comment than is provided by Class I 
permit mod&rations. EPA agrees. since 
temporary units may in some cases be 
used to mmage lerge volumes of wastes. 
and could be a key feature of a selected 
remedy. In addition, the longer 
timeksmes far temporary units allowed 
in today’s rtde su 
pmviding somew 1 

port the idea of 
at greater public 

review and comment of temporery unit 
decisions Therefore, today’s rule 
spedfies that eppmval for extensions for 
temporary untts that ere not addressed 
under a Class III permit modification or 
am not part of an Agen -fnitiated 
permit modi6cation. WY 1 be processed 
as Class II permit modifications. Section 
IV of this preamble pmvides further 
information regardf~~g public 
participation procedures that will be 
used for approval of temporary units 
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and time extensions for temporary units 
p-t to corrective don orders. 
7. Documentation of Temporary Unit 
&signatlons and Time Extensions 
(~264.5.53(8)) 

Sectim264.553(gltequiresthe 
Regional Administrator to document the 
rationale for designating a temporary 
unit or time extension for a temporary 
unit and to explain the basts for such 
designation. This new requtrement in 
6 264.553(g) is Mended simply to 
clarify end emphssiae that temponoy 
unit decisions must be documented and 
explained as part of the notice and 
comment rocedures for orders and 

% permits. T e rationale for such 
de&tons will be incorporated es part of 
ihe Statement of Basis in a permit or 
order modification. Documentation of 
temporary unit deqisions is analogous to 
the documentationthe Agency must 
currently mska to support the selection 
of a remedy. Therefore, if a temporary 
unit is incorporated as part of a final 
remedy, such an explanation would be 
incorporated into the Statement of Basis 
for the remedy under a permit 
modification or under a new order. 
IV. CAMU and TU Implementation 
A. Public Pcrticipodon in CAMWN 
Designations and ‘IT Time Extensions 
Under Orders 

The Agency is committed to 
providing a meaningful opportunity for 
the public to be informed of and 
parttcipate in cleanup decisions that 
affect them and their communities. 
Pubiic input on proposed facility- 
specific corrective action dedsions at 
pernUtted facilities is obtained through 
the permit issusnce,snd modification 
pmcedures prescribed in 40 CFR parts 
124 end 27O.CumntAgeacy policyfor 
final remedy selections at interim status 
faciltties under corrective adion orders 
outlines public participation procedures 
sirntlsr to those detailed in 40 CFR part 
124.hconjuctionwiththis 
tv.htaldng, the Agency is expanding its 
puhltc parttdpation requirements tin 
corrective action dedsions made under 
comecttve actton orders to address the 
pmposed designation of CAMUS and 
temporary units. 

Pursuant to this rulemaking, CAMU 
designations made through the permit 
pmcess will generally be approved [or 
dtsappmvedl according to ~genq 
httiated permit modiitcations (5 270.41) 
or the Class RI permtt modification 
endures under 5 270.42 [see section 
RhR7.1. The designation of CAMUS or 
@w+m’y tits. Or thiptig Of a 
be extension for a temporary untt 
made purmant to a dons&-e action 

-. 

order, will follow similar public 
participation procedures, although 
modified to s&t the corrective action 
order process.Prior to designating a 
C&fU or temporary unit, or approving 
atimeextensirmforatem oraryuuitin 
a corrective action order, lil e Agency 
will prepare drag CAhCJ and/or 
temporary unit specificaU0n.s. The 
agency will then notify and pmvide the 
put& with au opportunity to comment 
on the CAMIf, temporary unit. or time 
extension for a temporary unit. If a 
public hearing is requested, the Agency 
will hold a hearing and mvide the 
public with a notim of tg e hearing. The 
Agency will a!so consider and respond 
to all si 
the pub r 

‘ficmt comments received by 
c on the CAMJ or tempomry 

unit 
AS m utred in the permit process. the 

Regiona Admtnkuator will document P 
the rationale used to designate CAhtUs 
(5 264.552(fjj.temporsry units 
(5 264.553(8)). or time extensions for 
temporary units (5 264.553(s)). when 
such designattona sre made through 
corrective adion orders. A brief 
discussion ofthe applicable decision 
factors used to support the creation of 
a CAMU or temporary unit will be 
included in the documentation. If the 
CAMU or temporary unit is proposed ss 
part of a final remedy, such 
documentation can be incorporated into 
the Statement ofBasis presenting the 
Agency’s justi6cation for a proposed 
comprehenstra remedy proposal. 

Under ardor. a 3W5-day uhlic 
comment period generally wt 1 be T 
provided to the public to comment on 
the designation of s CAMU, temporary 
unit. or time axfeusion for a temporary 
unit. However.kause corrective action 
orders may bs issued to address 
immediate threets. the public comment 
period may be reduced or eliieted if 
the Regions1 Adminisuator determines 
that even a short delay in the 
designation of a CAbiU or temporary 

CAMUs and temporary units under 
orders. Whileguidance is Pending, EPA 
will continue to use the guidance 
pmvided in RCRA Correcttve Action 
De&tons Doarmentr: The Statement of 
Basis and Response to Comments 
iDimctiveWU2.6). 
8. Continuation of Pamits for 
Con-ectlve Action Purposes 

tithOUgh EPA today & nOt fidi&g 
most portions of the comprehensive 

pmposed Subpart S rule, several issues 
have arisen in connection with that rule 
that deserve further discussion pending 
its completion. Fit. the proposed rule 
mfIeCtS Agency pOhy Concerning 
facility-wide corrective anion at RCRA 
fscilities. As a result, EPA’s Regional 
05ces are followtng the proposal, 
where appropriate, es guidance pending 
development of the Unal rule. Several 
aspects of that pmposal. however, 
require rule changes for 
implementation: those aspects of the 
pmposal cennot be implemented even 
as guidance pending development of the 
Unal rule. Many of these rule changes 
are made through today’s rulemaking 
and thus ten now be implemented. 

One important aspect of the proposal 
that EPA now believes is a clerttication 
rather than a necessary rule change 
concerns the scope of the perroit 
requirement. EPA had proposed to 
revise 40 CPR § 270.1 specifically to 
require RCRA permittees to have 
permits during the course of any 
corrective action required under the 
permit. Upon further review, EPA 
believes that this rule change, while a 
desirable clarification. is not absolutely 
necessary and that section 2004(uj of 
RCRA and 40 CFR 264.101@) and 
270.33 already requtre that RCRA 
facilities complete any corrective action 
schedule of compliance prior to 
terminatton of permit responsibilities. 

The clear intent of Congress in 
enacting Section 3004(u) wss that the 

ifi 
rice for obtaining a RCRA permit for 
arardous waste management is 

cleanup of the entire property at which 
the permitted activity occurs. (See 
HSWA Conference Report. H. Rep. 1133. 
98th COAX., 2d Sess. at 92 (1964). See 
also definition of facility es defined in 
today’s rule.) Congress allowed such 
cleanup to occur under a schedule of 
compUs.nce only where such cleanup 
could not be completed prior to permit 
issuence. As a result.section 3004(u) of 
RCRA [and 40 CFR 264.101) clearly 
require that a facility thst obtains e 
schedule of compliance for corrective 
action must complete the corrective 
action prior to terndnation of permit ’ 
responsibilities. Siily. EPA’s 
general regulstions concerning 
schedules of complisnce specify that a 
facility may not simply terminate its 
operations and thereby avoid 
compliance with appltcable 
requirements (40 CFR 270.33: see ako 
45 m33310 @‘.$’ 1% 1980)]. iUCh,diU~ 
corrective action. 

This means that a RCRA permitted 
facility that is undergOing corrective 
actton under a schedule of compliance 
and that wishes to ceese operations has 
two choicss with nepsct to its 
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corrective action responsibilities. First 
the fadllty may choose to accelerate 
corrective action so that it is completed 
st the same time ss hazardous waste 
operations at the facility cease. 
5 270.33(bKNil. Alternatively, where 
the regulated activities cease prior to 
termination of a permit which includes 
comctive action, the fadlity may 
complete corrective action under a 
permit schedule of complianca that 
extends beyond the date of cassation of 
hazardous waste operations. 
§270.33~)~2).hthe kttercsse,the 
facility must sontime to comply with 
applicable permit conditions and 
requirements, including permit renewal 
requirmnenk, even though hamdous 
waste actfviiies at the facility have 
ceased. See 45 FR 33310-11 (May 19, 
1980). 

As part of the comprehensive final 
subpart S rule, EPA will determine 
whether further mguiatory clari5cation 
ofthis issue is necessary. At that time. 
RPA will respond to commenk received 
on the proposed regulatory changes 
addressinn this issue. and the related 
issues d&ssed in the preamble. See 53 
FR 30646-49. 

IO the meantime. EPA. on a case-bv- 
case basis. can improve the clarity ofthe 
applicability of this requirement to 
maintain a permit through the 
completion of corrective action 
activities at 6 specific facility in several 
ways. First, at the time ofpermit 
issuance or when tbe CAh4lJ or 
temporazy unit is incorpora!ed into the 
HSWA permit, EPA can establish a 
schedule of compliance that reflects tbe 
responsibility of the permittee to 
complete corrective action under the 
permit, even if the permit does not 
sped&ally identify the natura or timing 
of the corrective actions to be required. 
In addition, the permit BS issued or 
modified could include an express 
COBditiOn FSqUi@ the hdlity OW+ 
operator to submit a permit 
reapplication prior to permit expiration 
unless and until all corrective action 
obligations for the facility have beer, 
completed. 
C. State and Federal Impiement~‘on 
1. State Authorization 

Under section 3006 of RCPA. EPA 
may authorize qualified States to 
administer and enforca the RCRA 
program wltbin the State. [See 40 CFR 
part 271 for standards and raquiremenk 
for authorization.) Following 
autborizstion, EPA retains enforcement 
authority under sections 3006,7003, 
end 3013 of RCR& although authorized 
States have primary enforcemeot 
authority. 

Prior to the Hazardous and Solid 
Waste Am&menkof 1964 (HSWA), 
EPA administered tba RCRA hazardous 
waste program in individual States until 
the States were formally authorized by 
the Agency to implement their own 
pm-s. Once a Skte had 5al 
authorization. it adminiskrad ik 
hazardous w&e programs entirely in 
lieu of EPA. The Fadaral RCRA 
requirements no longer applied in the 
authorized State, andEPA couldnot 
issue permits in the State for any 
facilities that the Stats wae authorized 
to permit When new. more stringent 
Federal raquiremenkwere promulgated 
or enacted, the State was obliged to 
enact equivalent and consistent 
authority within spediied timeh-ames. 
However, the new Federal requirements 
did not take effect in authorized States 
until the States adopted them as State 
law. 

The HSWA amendmank. however. 
altered this system. Under section 
30OS(el[l) of RCRA ti emended by 
HSWA. 42 U.S.C 6926[g), new 
requirements and pmhibitions imposed 
under HSWA authority take effect in 
authorized States at the same time that 
they take effect in unauthorized States. 
EPA is directed to carry out these 
requirements and pmhibitions in 
authorized States. including the 
issuance of permits. until the State is 
granted authorization to do so. To rat& 
find authorization. States must still 
adopt HSWA-related provisions that 
increase the striqency of the RCRA 
program. However, such HSWA 
pmvisions apply in authorized States 
and ars implementedFederally in the 
interim. 

Today’s rule is pmmulgated pursuant 
tosection3004(u),eection 3004(vl, and 
section 3OOSIcl of RCRA. all of which 
are provisions added thmugh KSWA. 
(EPA will also use the standards of 
today’s rule in implementing section 
3006(hl.l Therefore. the A 
adding today’s rule to Tab K 

envy is 
e 1 in 40 CFR 

27l.lCjl. which idanti&? the Federal 
program l’8qUhmenk that amJ 
promulgated pursuant to HSWA. 
Because, in EPA’s view, today’s rule is 
integral to the HSWA corrective action 
pmgram, EPA intends to implement it 
immediately in all States and territories 
in which the Agencynow administers 
the HSWA section 3004[u) and (v) 
corrective action authorities. Th.us, the 
rule takes eftkt immediately ill n1 
States that are unauthorized for the 
RcXA bass pmgram.and @I States that 
am authorized for the RCRA base 
program, but are not yet authorized for 
the HSWA cone&% action progzam. 
(The issue of mom shingent state 

stmderds in these States is discussed in 

that em authorized for the HSWA 
cOrrOdive edion mquirsmenk. (FiReen 
States now fall into tbis category.) 
Under section 3009 of RCRA, States may 
impose more stringent or bmader 
regdations tbsm the Federal progam. 
Bemuse the regulations promulgated 
today reduce regulatory requirements 
for certain @-pas of waste mmagemnt 
conducted during cormctive action. EPA 
considers them to be less skingent than 
or reduce the scope of the existing 
Federal corrective action requiremenk.a 
Therefore. they will not apply in States 
autborised for conective action until 
those States have adopted comparable 
providon?; under their own State law. 
Furthermore, because today’s mle is less 
stringent than existing c0m.aiv.6 action 
requirements. authorized St&es am not 
required to adopt the rule, and States 
not yet authorized for corrective action 
are not requirad to include ik 
provisions in their programs when they 
seek authorization. 

Even though States are not required to 
adopt today’s rulemaking. EPA strongly 
enwuragestbemto doso.Ae already 
explained elsewhere in this preamble. 
today’s rule is needed to expedite 
hazardous waste remediation at RCRA 
,comctiva action facilities. States ara 
thersfora urged to adopt today’s rule 
and to submit to EPA the mpdification 
for approval on the schedule for 
ma&tory program revisions. according 
to 40CFR271.21(el. 

States are dso encouraged to use 
existing authorities, where available, to 
allow comparable remedial activities 
prior to adopting and receiving 
authorization for today’s rule. Some 
States may have authority comparable to 
section 7003, which allows EPA to order 
response action in the case of imminent 
and substantial endangerment to health 
or the environment “nohvithsteding 
any other provision in this Act.” Ao 
authotid State may use a compamble 
section7O03authoritytoauthorize 
activities consistent with today’s 1 
rulemaking. Other States may have 
comparable authority under State 
Superfund pmgrams or may have 
comparable flexibillv for cleanups 
under their own hazardous waste 
regulstions. EPA encourages States to 
make use of such 5exibility to expedite 
cleanups. In addition. States with 
comparable euthorities may be eligible 
to reaive interim authorization and to 
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implement their previsions under 40 
CFR271.24. 

2. Implementation ofRules in 
Unauthorized and Authorized States 

The implementation of today’s rule 
will very, depending on the 
authorization status of the State in 
which e particular facility subject to 
cleanu requirements is located. 
~gadess of the situation in individual 
States, however, EPA’s major goals in 
implementing today’s tule are: (11 To 
enable the use of the C!MLl and TU 
concepts as rapidly as possible for 
spa&c RCRA corrective actions. 
consistent with State R uiremenk. I21 
to encourage States to a 1 opt these 
concepts promptly in their own cleanup 

“t::; 
States. ragardlesspf their authork.ation 
status, to promote the flexible 
appmachas in today’s rule. This section 
briefly discusses implementation of the 
rule in States et dlfferent stages of the 
euthorir.atlon process. 

A few States and territories have not 
yet been authorized for either the “base” 
[Le., nonHSWA) RCFLA program, or the 
RCRA section 3004(u) and (VI corrective 
action program under 5 264.101. In 
these States. permits and orders are 
issued b 

r 
EPA under the Federal statute 

and imp ementing ngulations. Any 
modifications to permits or orders to 
sllow the use of CAMUS or TUs would 
also be the responsibility of EPA. Of 
course, it is possibie that an 
unauthorized State has adopted 
standards addressing CAMus or TUs 
that have independent effect. The 
possibility for a dual program always 
exiak in States that have not applied for 
or obtained authorization. Although 
EPA’s 

J 
ermit would establish the 

Fed* RCR4 standards applying to 
such a unit. State law might impose 
additional requirements. 

Most States have been authorized for 
the RCRA base pmgram, but are not yet 
authorized for HSWA corrective action. 
In these States, permits are generally 
issued jointly: that is, the State issues 
the portion of the permit that addresses 
complisnce withbase-program 
requirements. while the EPA Region 
issues the HSWA portion of the permit, 
including corrective action 
I’equiremenk. Together, the base- 
pmgm and HSWA portions m&e up 
the RCRA permit for the fadlity. 

Under this arrangement, EPA is 
responsible for implementing the 
HSWA corrective action requirements 
for permitted fedlities. This includes 
th* ~ponsibility of requiting or 
approving modifigtions ofthe HSWA 
portion of the permit to incorporate new 

mik 9ncluding C&-Us andTUs1 that 
are necessary to implement mrmctive 
action at the fadlity. In this case. the 
new unit would be permitted under the 
modibtion to the HSWA 
thepermlt.andaseparate~~ 
would not be necessary. Tba process 
would work similarly for section 
3006b) orders, although procedures for 
changes ia iutmim sktns, rather than for 
permit modi5cations. would ep 
Thus. facility modi5cations to 

ly. 
afi ow 

corrective action would not mquira 
State approval or usa of Skk pmmit 
mod&ation or interim status 
modl5cation pmcadurae. Rather, under 
section 3006(g). Congress autborizad 
EPA to implement the corrective action 
program in each State prior 10 State 
authorization. If permit modi5cation or 
interim staas rhaages em naassq to 
implement corrective ectlon in States 
not authorized for corrective action, the 
Federal rather than the State procedural 
re 

?.a 
uiremenk apply to the changes. 

some caees. e land-based regulated 
unit already subject to State interim 
status or permit conditions may be 
incorporated into a CAhfU. In such 
cases, today’s rule pmvides that the 
subpart F. G. and H requiremenk and 
the unit-specific requiremank of 40 CFR 
part 264 or 265 previously applying to 
the regulated unit would continue to 
apply after designation of the CAMU. 
Authority for implementing end 
enforcing these requirements could fall 
either to EPA or to the State. Generally, 
EPA antidpates that the Skk would 
retain direct implemenktion authority. 
since it had previously bean regulating 
the unit. However, in some cases it 
might be more efficient for PA to 
aasume overall authority over the entire 
cleanup.’ In either case, EPA would 
seek to work out oversight enthodty 
with the State thmugh formal or 
informe.1 agreement Becausa the Skte 
would retain authority over the 
regulated unit thmugh ik own permit or 
interim status requiramenk,unleas it 
modlEad the permit or allowed a change 
in interim statue. State apsemeat with 
EPA’s appmech to corrective action 
would be neces 

As in the caea o unauthaised States, “y 
States authorized for the base prcgram 
may have more stringent raqniraments 
(e.g.. State land ban pmvisicns) that 
would afTect a particular remedy that 
EPA wished to implement under today’s 
n&s In this case. EPA might modify the 
remedy ao that it was consistent with 

State Iew, or structure it so that it 
mirrored in existing State waiver 
provision [e.g.. waiver of land ban 
provisions for contaminated media); 
alternatively. the State might use e 
waiver authority under its own laws or 
enforcement discretion to allow the 
remedy to proceed. 

In my case, EPA em b.asiaes that its 
goal in implementing tg e CAMU and 
TLl concepk in States not authorized for 
corrective action is to facilitate prompt 
and pmtective cleanups et RCRA 
facilities. This rule does not preempt 
existing State eutbor$ias. nor does EPA 
intend to impose cleanup re uiremenk 
at specific sites under this ri a that the 
State considek to be unprotective, 
inadequate, or inconsistent with the 
State’s regulatory requiremenk. Rather. 
today’s rule provides EPA [and States) 
greater flexibility in making use of a 
new type of remediation unit created 
during the course of corrective action. If 
a State not yet authorized for corrective 
ection believed a different approach wes 
preferable, eltber as a general rule or et 
e specific sits, EPA would work with 
the State-for example, &rough a 
Memorandum of Understandiig. joint 
order, or an informal aareement-to 
ensure that any remed& required were 
acceptable to the State. 

As of October 1992. fifteen States 
were authorized for corrective action 
under 5 264.101. Until these States 
develop their own CAMU and TU 
regulations. these provisions would 
generally not be available to them in 
impIem*nting their corrective action 
program. It ls possible, however, that a 
State authorized for corrective action 
may wish to have a G4MU or a 
temporary unit approved fore facility 
cleanup. In some cases. the State may 
have a general waiver authority under 
ik own State law, or State enforcement 
or State Superfund authorities that 
provide it some flexibility. If tha State 
were to *x&se this autborlty in a way 
that is consistent with today’s rule. EPA 
would aot consider the State’s mgram 
to be less stringent than the Fe era1 cl 
program. Altametively. the State could. 
request EF’A to issue an order under 
RCRA section 7003, which could be 
used to ovarride specific Federal or 
authoriaed State authorities where 
necessary to implement a cleanup. In 
my case. however. these approaches 
should be used only to cover the 
transition period during which the State 
amends ik regulations and obtains 
formal autlxnizeUoa for today’s rule. 

Even though a State is authorized for 
§264.101or(inthafutum) sub arts 
cmrective action. EPA mtaias tg e 
authority to issue eection 3006(h) orders 
et interim sktus faciIlties. If EPA were 
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to issue such an order in a State 
authorized for corrective action. it 
would have the authority to reqti and 
appmve modifications oftbe f&cility 
part A to accommodate a new CAMV or 
TLl. EPA’s authority in this case is 
analogous to its authority in statesnot 
yet authorized for corractive action. Joat 
as in that case, however, EPA 
emphaslzas once again that its goal k to 
expedite cleanup, and it does not cLaim 
the authority to preempt existing State 
requirements. 
D. i$Wive Data 

RCRA section 301O(b)(ll allows EPA 
to promulgate an hnmediately effective 
rule where the Administrator finds that 
the regulated commmdty does not need 
additional time to come into compliance 
with tba da. Similarly, the 
Administretive Procedures Act (APA] 

P 
mvides for an immediate effective date 

or rules which mlievs a rvetriction. 5 
U.S.C. SSJ(dJ(lj. Today’s rule psovidas 
additional flexibility for facilities 
undergoing corrective action. As a 
rasult. the regulated community does 
not need significant additional time to 
come into compliance. In order to allow 
near term use of the less rsstAtiv8 rules 
pmmulgated today, and yet to provide 

: effective communication regarding the 
purpose and implementation of this 
rule, EPA has sat an affective date of60 
days fmm today. 
V. Relationship to OtherPmgrams 
A. CERCU 

The substantive requirements of 
today’s regulations for CAMUs and 
temporary units am expected to be 
applicable or relevant and appmpriata 
requirements [ARARs) for the 
mmediation of many CERCLA site% 
espmidy those sites where CERCLA 
mmedietion involves the mane mant 
of RCRA hazardous wastes. hi tr e 
CBRCLA context; ChiU and tempmary 
unit requirements that are dasignated to 
be ARARE would be incorporated into 
CRRUA dedsion documents. rather. 
than RCBA permits or orders. Based on 
EPA’S experience in managing the 
Superfond program, it is antidpatad 
that the increased flexiiility pmvidad in 
today’s rule will have an important and 
positive impact on the Agency’s ability 
to expeditiously implement pmtectiva 
and cost-effactiva remedies at CERCLA 
sites. This would include ramediation 
under CEKL4 of RCRA hazardous 
wastes at Federal fadIVies that are liatad 
on the National Fri~titias List. 
B. State Remedial ~rogmms 

Many States have anacted remedial 
laws end pmgrams to address 

‘... 

envhmmental problems that may not be 
addxeasad under RCRA or CRRCLA 
authorities. State remedial pmgrams 
typically follow a process similar to 
RCR4 and CEFlUA for bwestigating 
releases, and select&g and 
implementing remedial measures. As a 
general rule. since CAMUs am defined 
as units to be used in connection with 
5 264.101 or 3OOS(hJ acMoBs, they can be 
am loyad only at e faciltty regulated 
un B er subMe C of RCXA. or at CERCIA 
sites where determined to be ARARs. 
Howwar, some states may have 
enfomemwt authoritiss analogous to 
RCRA seciion 7003 which vida ao 
implied or explidt waiver f? om 
othsrwiss applicable Stats R!ZR% 
requimments. Thus, in sncb a state, 
where cleanup is king compelled at a 
non-RCRA or CERCLA fadli 

7 
such 

enforcement authority could e used to 
approve and designate a CAMU or a TIJ 
in a mame* conststaat with today’s 
final rules. Note, that a State cannot 
waive applicable federal requirements: 
thus. if a State is not authorized to 
implement tha LDR pm in the 
State, for example. then a CAhfU will 
not opamte to affect the ace e of the 
LDRs at that site, when imp P amented 
under a State remedial pmgrem. 
However, if a State is authorized for 
LDRS. it may be able to waive such 
requirsmenis undef State law (as 
indicated above). 
c. RCRA section 7003 

CAMus and temporary onits may be 
available, at the Regional 
Administrator’s discretion, for the 
purpose of remediation under RCRA 
section 7003 authority, even if the . 
remediation is not at a RCRA subtitle C 
regulated facility. Undersection 7003. 
EPA has the discretion to waive any 

regerdhss of the permit status of the 
fad& As mentioned previously. some 
States may have enforcament authorities 
.sdo&tous to RCRA sacthm 7003 that 
would provide similar relief ham 
a-tive raquiremwlts in 
implamandng cleanups. 
D. t%mcthe Aations at FacjlSs not 
Cumatiy Remediotjng Under Federal 
IP2ALZBU.A or State Authorities 

SincaaCAMUoraTUisaRCRA 
aubtitleCunit,itcanbautiJizadonIyat 
a fdity that is regulated under subtitle 
G Tbadora, in order to manage 
hazardous remedhtton wastes in 
CAhtUs or TUs. a mapondble party 
would have to voluarily reek 

rs&tion by subtitla C by obtaining 
either a corrective action order issued 
by the Agency lor by a State--sea 
above), or a RCRA permit, which 
contains the necessary approvals from 
the Regional Administrator. 

section 3004(nJ of &A. Phase I air 
emission standards for mocass vents 
and equipment leaks were promulgated 
on Juoe 21,199O. Phase II unit-sue&c 
stsnd6rd.s 818 expected to be - 
pmmulgated in 1893. 

Iframediation waste management 
activities assodated with CAhGJs will 
involve the use of non-land-based 
equipment or units for which air 
emission standards have been 
promulgated (e.g.. air strippers or other 
treatment devices). such eqaiipment or 
unitkl would have to comply with those 
applicable standards. These 
requirements will be specified in the 
permit or order. However, EPA does not 
intand to promulgate air emission 
staridards specific to CAh.iUs. EPA 
believes that the decision criteria for 
CAMus in today’s rule, and the site 
specific oversight provided under the 
cormctive action process, will ansum 
that adequate air emission controls are 
imposed OIL remediation waste 
management activities. 
VL Regulatory Impact Analysis 
A. Executive Order Requirements 

Under Executtve ,Order 13391 (issued 
February 17, 19811, s Regulatory Impact 
Analysis WA) is required for every 
major Federal ragulation. Rxacutive 
Order 12291 da5as e major rule as one 
that is likely to result in: (1) An annual 
effect on the economy of $100 million 
or more: Et) a major iucmse in costs or 
pricas for consmnara. individual 
industries. Federal, state, or local 
gowrnmsnt agender, or geographic 
regions: or 13) signi6cant adverse effads 
on compatition. employment, 
iawsstmant, productivity, innovation, or 
on the ability of United States-based 
ent 

Tf 
rises to compete with foreign- 

baaa antarprisas in domestic or export 
markets. The Agency hes determined 
that this de is not a major rule because 
the de doas not negatively impact the 
emmom , increase cc& or prices, or 
adverse r. y impact busineaaes. 
Nmrthelass, EPA recognizes that this 
da may have signiacant positive 
mo~omic impacts and therefore, at the 
mquest oftha Office of Management and 
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Budget. has prsparad a Regulatory 
Impact Analysis 0. 
B. Bockgmund 

k, preparation for the final subpart S 
rulemaking. EPA is currantly 
wnducting a revised RL4 that includes 
s comprehansive evaluation of ths costs 
and benefits of regulatory altamativas’ 
for RCRA Corrective Action. As part of 
this comprehensive analysis. EPA has 
conducted a preliminary evaluation of 
the costs and benefits of the proposed 
role pmviaions concerning CAMUs, and 
has evaluated severs1 alternatives to the 
proposed rule CAMU provisions. On 
October 22.1992. EPA published a 
notice of data availability in the Federal 
Register annotmdng the availability of 
a report, “Supplemental Information on 
Cotmctlve Action Management Unite.” 
which summariaad:the praliminary 
results of EPA’s analyses of the costs 
(expressed as cost savings) and expected 
environmental banefits of regulatory 
alternatives for the CAh4U. The Pd.4 
prepared for this rulemaking pmv-idas 
additional detail on EPA’s evaluation of 
the cost savings of key regulatoty 
alternatives for the CAMU and the 
expected impacts of the alternatives on 
the human health and environmental 
benefits derived from cleanup under the 
Subpart S framework (See sections II 
and III of this preamble for further 
discussion of the subpart S rule. the 
CAhfU and temporary unit rule, and the 
notice of data availability.] Both the 
report summariaing praliminary results 
and the RIA for today’s rule are 
available in the RCSA docket. 

The Agency conducted the CAMLl 
RIA in order to assess the costs and 
benefits of certain alternative 
approaches to regulating remedial waste 
management at fadliUw subject to 
RCRA costive action. Discussion of 
the IUA is organioad as follows: The 
CAMU regulatory alternatives that were 
analyzed are presented 5rst. followed by 
the general methodology for the 
analysis, cost results, and 5nally a 
qualitative analysis of bene5ts. 

Temporary units tl7Js.j were not 
addressed in the CAMU RIA. Based on 
the preliminary analyses conducted for 
the IUA. EPA believes that TDs will not 
be used titb graat frsquency. and the 
%dting cost and benefit impacts of 
Tus am expected to be relatively minor 
CQmparad to CAMUs. 
C. Regulatory Alternatives 

This IUA evaluates thrw ChMlT 
w.datory alternatives: The Proposed 
~bpart S CAMU. the Expanded UMU 
be ChMu ahernetive which SPA has 
decided to 5nalizel:and. the No CAMU 
ehernative. me Proposed subpart S 

CAMU and the Expanded CAMIJ are 
ddined and discussed tinther iu se&on 
II of this preamble.) Based on the rasults 

has decided to 5n 
cAhi-0 option 

The analysis of the No CAMD 
aharnative was conducted using two 
difhnt sets ofawtmmtio~~. This 
mews that ths cost &ingi and effects 
on benefits amociatad with the 
Pmposed and Expanded CAMU options 
are presented relative to e ranga of 
“baseline” No CAMU outcomes. EPA 
evaluated the No CAMU alternative in 
this manner because EPA recognized 
that under the No CAMU alternative 
remedial decisionmakers could either 
cboow to mwimlw removal and 
treatment of ixardous wastes to LDR 
stendarde, or. alternatively. choose to 
minimiza the extent to which wastes 
would be required to be removed from 
SWMJs and therefore treated to LDR 
standards prior to land disposal. 
D. Approach to Analysis 

To estimate the costs and benefits 
associated with the various aspects of 
the subpart S 5nal rule. including the 
CAhfU pmvisions. EPA selacted s 
random sample of 79 facilities 
potentially subject to corrective action. 
The sampling frame was stratified and 
sampled in order to accurately reflect 
the composition of the potentially 
&acted universe and to over-sample 
fadlities llkdy to require corrective 
.SCtiOll. 

As pmposad, the subpart S mle 
pmvides a raguIatory framework to 
fuiuiik ed5c remedial 

&ngatRCRAfadlities.The 
pmposed role pmvisions are not, 
however, overly prescriptive: SPA 
rscognized the aita+pedfic natura of 
remedial dacisionmahlng and sought to 
skika an appmpriata balanca in the 
proposed regulations between explicit 
regulatory standards and raquirements 
and site-speri5c fletibiity and 
dismMon. To develop aatimates ofthe 
costs and bane5ts of cleanup under the 
pmposed rule and under different 
regulatory altarnatives, EPA simulated 
remedy selection at the sampled 
fadltties. 

In order to aimulata ramady selection 
at the Sample fditi~. EPA C-et 
collected faciltty+pad5c data horn a 
wide variety of so-. including RQ(A 
Facility Aaseesmants tRPAa1 end RCRA 
Fadlity Invaa5gations @tPIaI. RPAs and 
IFIs provided EPA with the following 
information: General &c&y 
dascriptions: SWMU- and waste-specific 
characteristim details about the 

environmental setting; and human 
exposum information. When facility 
sampling data wera not available for a 
particular facility, an EPA contaminant 
fate and transport model, IvfhfSOLS. 
was used to simulate releases to ground 
water, surface water, air, and off-site 
soils. EPA else used the MhfSOILS 
model to simulate releases Into the 
future in order to determine the naturs 
and extent of contamination over time, 
in the absanca of corrective action. 

Next, the available data on the natura 
and extent of contamination (present 
and future1 snd facility characteristics 
were presented to expert panels 
convened by EPA and comprised of 
regional EPA st&, state representatives, 
and experts in tha fields of 
hydrogeology, geology, gee hysics, soil 
sdence. engineering. and ct emistry. 
Based on their evaluation of the data 
and their experience in making remedial 
policy de&tons at the state and 
nglonal levels. the 
Imade up of region s 

okicy expert panel 
and state progrsm 

policy representatives) developed 
remedial objectives under the proposed 
sdyt,S rule framework for each 
faa ty m the sample. Accordingly, the 
policy panel used the pmposed subpart 
S CAMIJ de5nition and provisions and. 
whers appropriate, des@ated areas of 
facilities as CAhius. 

The remedlal objectives, including the 
policy decision on the use of a CAMJ. 
ware then transmitted to the technical 
expert panel. which was responsible for 
de5ning and detarmining specific 
remedial activities to meet these 
objectives. Where more than one 
alternative was available to meet the 
policy panel objectives, options were 
presented and the policy panel made 

~~~~~~~~~~~~~~ 

SadliUes in the sample that iqufred 
conactive action, were the foundation 
for analyses of the pmposad CAhlU 

T 
tory alte.mative. To assess the two 

0 er CAMU k&4 raguletory alternatives 
(the Expandad CAMU end the No 
CAMU option.& a CAMU expert panel, 
konsisUng ofdvll, chemical, and 
envtmmnental erqi.nwrs, risk asaessom 
RCXA policy analysts, and ecologists) 
was umvenad to determine objectives 
and select remedies. 
E. Cost Analysi3 

IO addition to deftnfng and 
determining remedial activittes to maat 
remedial objjves. the technical 
experts convaned by RPA were also 
responsible for providing remedial cost 
estimates which sawed as the beais for 
calculating facility-level costs. As 
discussed above. the expart panels 
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reviewed each facility in the RfA sample 
and selected remedies to address 
releases at the sample fa!zilities. The 
panels then estimated a cost for each 
remedial activity et each SWMU 
addressed. The A@ncy compiled 
remedial costi at the SWMLJand facility 
level under each of the three CAMU 
reguletoly alternatives. ARer the total 
costs wera adjusted to include design. 
oversight. and contingencies. the costs 
were d&mounted to accoont for the 
timing of remedlation. 

On a national basis. a total of 
approximately 5.800 facilities are 
potentially subject to RCRA subpart S 
corrective action requtements Under 
the Proposed CAMU alternative. 
CAMus would be expected to be used 
at B total of 200 fadlities io the CDllrsB 
of remediating 1.380 SWMJs. Under the 
Erpanded C~MValtemative. CA&Us 
would be emected to be used at 1.500 
fdti;~se ctnxse of remediating 

The use of CAMus under the 
proposed CAMU option results in total 
present value cost savings OfSlS.2 
billion to $25.2 billion [the range 
nflects the use of two different 
resumptions regarding the dagrea of 
waste removal and txeatment to LDR 
standards under the NoXAhW option]. 
The present value cost savings of the 
expanded U&U option ranges from 
$16.6 to 526.6 billion. The cost savings 
under both of the CAMU options are 
primarily attributable to avoided costs 
of off-site incineration and disposal. The 
proposed CAMU option allows for 

pmtective management of waste on-site. 
possibly combined with in-situ 
matment The expanded CAMU option 
promotes eveo more pmtective on-site 
management by allowing ax-situ 
treatment of hazardous waste combined 
with pmtecdve on-site management 

-Several critelia can be used to 
qualitatively analyze the relative 
benefits of tha CAhfU regulatory 
altsmetives: ExpectsMons regarding the 
longdenn efbctiveness of remedies: 
short-term impacts of implementing the 
remedies: and, eEacts on corrective 
action program implementation. 
1. E%pectattoos Regarding Long-Tern 
Effectiveness 

Under sitbar the pm osed CtuvIu or 
the Expanded CAMU s tarnatives 
CAM% may be pen&tad by the 
Regional Administrator only if the RA 
decide4 that designation of a CAMLI 
would be pmtective of human health 
and the enviromnent. However, the 

‘es 
may differ with regard to expectations of 
long-term effKtiveness. 

For example, ax-situ aeatments 
(which were selected much more 
frequently uoder the Expanded CAMU 
alternative than under the pmposed 
CAMU alternative) generally provide 
greater ceNlinty of long-term 
effectiveness than do in-situ treatments 
or management without treatment 
Treatments. such as stabilization for 

wastes or media containing inorganic 
constituents, are employed much more 
effectively ex-situ than in-situ due to 
improved mting and the ability to 
ensure through sampling that all waste 
and contaminated media are tbomughly 
treated. facineration (which was used 
much more frequently under the No 
CAMU alternative than under the 
CAh4U alternatives] pmvides a high 
degree of long-term effectiveness for 
remebion of wastas or media 
containing organlc constituents. 

In contrast, containment of wastes 
without treatment (e.g.. by capping the 
unit) is generally viewed as providSng 
less certainty of long&rm effectiveness 
then a1temativas which involve actual 
removal from the unit and/or treatment, 
Although EPA believes that engineered 
containment structures can be highly 
effective, assuming adequate monitoring 
and maintenance, few would dispute 
the general conclusion that there is less 
certainty regarding long-term 
effectiveness with remedies which rely 
solely on containment in contrast to 
those which involve some degree of 
removal and/ortreatment. 

As shown in Exhibit 1. the Expanded 
CAMU alternative is expected to employ 
ax-situ treatment at more SW&&Is and 
to employ in-situ treatment or no 
beatment at fewer SWMlJs than is the 
cam for the two other CAM-U regulatory 
alternatives. As a result, the Expanded 
CAMU alternative appears likely, in 
actual implementation, to provide 
greater long-term certainty of remedy 
effecttveness. 

EXHI~~ l.-NAnoNAL E~MATES OF THE NUMBER OF SWMUs BY TYPE OF TRUTMENT UNDER CAMU REGULATORY 
ALTERNATWSS 

Tm d buamed NO cAMU.@s. EapeMhdCAM” f%qmwdcAMu rwym&m$M .;+~;w~ 
Ex-asu . . . . - -_-_.--_ --- e...-“.““--.. *uQ 2.sm em 
In-sell ..--“...-.-“.” --...-.....-,.---l.. 7Kl ox 
sx.stu end In-aim _--- 

WM 7% 
---..” 

z 
ST0 

iE 
‘920 

NO Tmabnrnl ____I._- -- l.mo l.cw 

The Agency developed mora detailed documents are available in the RCfL4 c~mparioons of remedies selected under 
the three C4MUregulatory options. 

docket. A fewkey findings are 
SWMUs) undertbe Expanded CAMU 
alternative: and in between [at 1.900 

discussed in the sections below. 
These comparisons ara presented in the 

SWMVsl under the Pmposed CAMU 

document “Supplemental fnfonnatiou 
on Cmectfve Action Management 

em;~e~~ff,; 
alternative. fncineration is employed at’ 
2,300 SWMUs under the No CAMU 

Units” and in the Regulatory Impact 
Analysis for today’s final rule: both 

under tba No CAhiU alternative, when alternative when EPA -es that less 
EPA assumes that LDR treatment is LDR treatment oaxrs and more wastes 
required and occurs; least oRen (at 1.400 are le* in Place and mtaimd- 
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Rdiance on LDR tnattnents such 8s 
incineration, would theoretically 
provide the greatest degree of certainty 
regarding long-term effectiveness. 
However, In practice the high costs of 
incineration. the public opposition to 
incineration, and the tmnspotiti~n- 
related implications of shipping large 
quantities of wastes off-site to 
commtid incinmtors may discomge 
its use and instead may often encourage 
greater reliance on in-situ treatment or 
containment without wabnent. in the 
absence of a CAMU rule. This scenario 
is best represented by the results of the 
analysis for the No CAMU alternative 
where EPA has assumed much mom 
management of wastes in pIace than 
removal and treatment to the Il)R 
standards. 

Thus. while the Expanded C4hJ-U 
alternative would noiiesult ln 
incineration as hequently as under the 
No CAM&LDRTreatment scenario, it 
would likely provide a greater degree of 
certainty of long-term effectiveness than 
the No CAMU-Management in Place 
sc~c~~tnc;c~~mm.$er use of 

incineration and reduced use of 
management in place. 
2. Short-Term Impacts of Remedies 

As discussed above, CAMUs could be 
employed only if they are protective of 
human health and,the environment 
However, the remedies selected under 
the three CAMU regulatory alternatives 
could differ to some degree with regard 
to the short-term risks created by truck 
traffic and by management of wastes 
and contaminated media during 
remediation. Remedies which maximize 
excavation. transport:xnd off-site 
management of wastes and 
contaminated media would pose greater 
risk3 of release from transportation- 
related accidents. In-situ treatment. en- 
situ treatment on-site, and containment 
remedies do not involve transport of 
Wastes off-site. 

Management of wastes and 
contaminated media during remediation 
could also potentially pose short-term 
risks to workers on-site and to nearby 
households off-site. Remedies involving 
extensive excavation or certain in-situ 
treatments (such as bioremadiationl. 
where wastes are actively managed, 
could potentially pose more short-term 
risk than remedies involving only 
“pping in place. However, 
Occupational Safety and Health 
Administration standards would act to 
prwent on-site exposures for workers 
conducting remediations. and corrective 
action remedies are required to be 
designed and implemented to prevent 
short-term exposures at off-site exposure 

points. As a result. the Agency belleves 
that the CAMU regulatory alternatives 
would potentially difier very Iittle with 
regard to short-term risk 6oom waste 
management activities. 
3. Rhts on Corrective Adlou Program 
hnplementetion 

The Expanded CAMU and Proposed 
C&lU regulatory alternatives would 
provide additional fl&bll@ relative to 
the No CAM-U alternative. in 
implementing remedies at RCFA 
facilities. In inwasing this flexibility. 
EPA would expect to expedite cleanups, 
achieve better quality remediee at 
facilities which m operating under 
frnandal constraints, avoid situations 
where remedies would drive owner/ 
operators into bankruptcies and their 
facilities into the CERUA queue. and. 
reduce the number of long-term 
management units that must be 
monitored and maintained at 
remediated facilities. 

Further, EPA expects that remedies 
selected under the Expanded and 
Proposed CAMU alternatives would 
likely be more publicly acceptable, 
relative to those selected under the No 
CAMU alternative. due to reduced 
reliance on incineration (as discussed 
above) end off-site transportation and 
disposal. Under the Expanded CAMU 
alternative. wastes horn approximately 
1.600 SWtvtUs would go to off-site 
disposal. compared with wastes from 
2.700 SWMUs under the Pmposed 
CAMU. The No CAMU alternative is 
estimated to result in off-site disposal 
for wastes from 3,000 to 3.700 SWMUs. 

The Expanded CAMU alternative is 
also likely to have other 
implementation-related benefits. It may 
reduce the cost and/or enhance the 
environmental effectiveness of closing 
regulated units that are included in 
CAMUs. For example, a regulated unit 
that would otherwise be capped with 
waste in place could be incorporated in 
a CAMU where the waste would be 
excavated, treated exsitu. and replaced 
in the unit. thus providing a greater 
degree of long-term effectiveness. 
G. Regulatory Flexibility Analysis 

The Regulatory Flefibillty Act 15 
U.S.C. 601 et seq.) requires that 
whenever an agency publishes a notice 
of tulemaklng. it must prepare a 
Regulatory Flexibiity Anal sis (RFA) 
that describes the effect of ti e rule on. 
small entities (Le., small businesses. 
small organizations. and small 
governmental jurisdictions). However, 
pursuant to section 805(b) of the 
Regulatory Flexibility Act. 5 U.S.C. 
605bl. the Administrator certifies that 
this rule will not have a significant 

economic impact on a substantial 
number of small entities, because the 
rule provides relief to the regulated 
community. As *result of this finding, 
EPA has not prepared a formal RFA in 
support of the rule. 
H. Paperwork Reduction Act 

This rule does not contain any new 
ittfotmtion collectioa requirements 
subject to OM5 review under the 
Papemork Reduction Act, 44 U.S.C. 
3501. et. seq. 
List of Subjecta 
40 CFR Part 260 

Admititiva practice and 
procedure, Hazardous waste. 
40 CFA Parl264 

Hazardous waste. Reporting and 
recordkeeping requirements. 
40 cm Pa-t 265 

Hazardous waste. Repotting and 
recordkeePing requirements. 
40 CR3 Part 268 

Hazardous waste, Reporting and 
recordkeeping requirements. 
4OCFRPart270 

Administrative practice and 
procedura. Hazardous materials 
transportation, Reporting and 
recordkeeping requirements. Water 
pollution control. 
40 CFR Part 271 

Administrative practice and 
procedure. Harardous materials 
transportation, h&n lands. 
Intergovernmental relations, Penalties, 
Reporting and recordkeeping 
requirements. Water pollution control. 

oated: Iaouary 14.1993. 
william Rdly, 
Administmlor. 

For the reasons set out in the 
preamble. title 40, chapter I. of the Code 
of Federal Regulations, is amended as 
follows: 

PAUT 26C-HAZARDOUS WASTE 
MANAGEMENT SYSTEM: GENERAL 

1. The sudtotity dtaff in for part 260 
continues to read as follows: 

Authorifg:42U.S.C6S06,6912[a),6S21- 
6927.6930.6934,6935,6937.6936.6939. 
and 697% 

2. Section 260.10 ls amended adding. 
in alphabetical order, de6nitions for 
“Cottective action management unit” 
and “Remedialion waste.” and by 
revising the de6nitlons for “Disposal 
Facility.” “Facilltyy.” “Landfill.” and 
“Miscellaneous Unit” to mad as follows: 
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5260.10 cdlnltlM*. 
. . . * . 

r3i-ectiw action management u-d m 
czalvmeans an area wifhin B facility 
that is designated by the Regional 
Administrator under pm? 264 subpart S. 
for the purpose of implementing 
corrective action requirements under 
§ 264.101 and RCRA section 3006&I. A 
CAh4U shall only be used for the 
management of remediatfon wastes 
pursuant to implementing such 
corrective action requfrements at the 
facility. 
. l . . l 

Disposal facili~means a facility or 
pa!t of a fecility at which hauzdw 
waste is intentionally 

% 
laced into or ore 

any land or water, an at which waste 
will remain after cloelm. The term 
disposal facility does not include a 
corrective action menagement unit into 
which remediation wastes are placed. 
. . . . . 

Facility means: 
lOAll continuous land, and 

str&ues, o&r appurtenances, end 
improvements on the lend! used for 
treating, storing, or disposmg of 
hazardous waste. A facility may cotit 
of several treatment. storage, or disposal 
operational units (e.g., one or more 
laud6ll.s. eurkce impoImdments. or 
combiitions of them). 

(2) For the purpose of implementing 
corrective ection under 5 264.101. all 
contiguous property under the control 
of the owner or operator seeking a 
permit under subtitle C of RCRA, This 
definition also applies to facilities 
implementing corrective action under 
RCRA Section 3OOSll). 
. . l . l . . l . l 

Landfdi means e disposal facility or Landfdi means e disposal facility or 
part of a fad&y where hazardous waste part of a fad&y where hazardous waste 
is ulaced in or OTI land and which is not is ulaced in or OTI land and which is not 
a&e, a land keatment facility, a 
snrfsce impoundment, 811 underground 
injection well, a salt dome fmmatian. a 
salt bed formation. an underground 
mine, a cave, or a codw ecdon 
management unit. 
. . . . . 

b4.iscelkmeous unit means e 
hazardous waste management unit 
where hazardous waste is treated, 
stored. or disposed ofand that is not a 
container, tank, nnface impoundment, 
pile. land treatment unft. landfill, 
incinerator. boiler, fndustzfal furnace, 
underground injection well with 
appmpriate technical standards under 
40 CFR part 146. containment building., 
corrective action men* ement unit. or 
unit eligible tk rese art3 , development. 
and demonstration permit under 
5 270.65. 
. . . l ‘. 

Remediach waste means all solid 
and hazardous wastes, and ail media 
(including groundwater. surface water. 
soils. snd sediments) and debris. which 
contain listed hazardous wastes or 
which themselves etibit a hazardous 
waste t&smwdc. that em managed 
for the purposs of implementing 
cormciive action requbwments under 
0 264.101 BndRCRh section 3008&L 
Ear a givyn f&lily, ramediadon wastes 

?%&$%%$yb%%$ktk 
waste managed in implementing RCR4 
sections 3004[v) or sooa(h, for releases 
beyond the facility boundary. 
. l . . l 

PART M-STANDARDS FOR 
OWNERS AND OPERATORS OF 
HAZARDOUS WASTS TREATMENT, 
STORAGE, AND DISPOSAL 
FACILITIES 

3. The autborlty for art 264 
coratioues to read es fo P lows: 

A&~ 42 U.S.C. 8905. b912(a), 6924. 
and 692s. 

4. Sectton 264.3 is amended by 
revising the East paragraph (and the 
comment remains unchanged) to read as 
follows: 

A fdlity maer or operator who has 
fully complted with the requirements 
for interim status-as de&ted in section 
3005(e) of RCRA and regulations under 
5 270.70 of this chapter-must Comply 
with the regulations s 
265 of &Ifs chapter in pi 

ed6ed in pert 
B” of the 

regulafimls in this part, until 6nal 
adminlshetive disposition of hfs permit 
application is made. exe t as provided 
uader4ocFRpart264su parts. 1 
l . l l . 

5. Paragra h [b) of S 264.101 is revised 
to read es ib E ows: 
5264.lOl comctlvr acllw for #ofid wartr 
menagammtun~ 
* . t l . 

permit in accordance 
sactionandsubpartSofthispai%The 
permit will ctmtain schedules of 
compliance for such corrective action 
[where such aormctive action cannot he 
completed prior to issuence ofthe 
pen&) and assnnn cesof6neMal 
reeponetkdl~ for completing such 
cormctiw action. 
. l . . . 

6.40 CFRpart 264 is amended by 
adding subpart S to read as follows: 

SubpUt .S-COtWcifW Acdon for Solid 
Waste Management Unlb 
ssc 
264,552 CmtWtive Action himegemsnt 

units Ic4hnJl. 
264.553 Temporary Units Il’UJ 

Subpart S-bractlw Actlan for SalId 
Waste Management Units 
fZ64.552 Conwtlve ActIon Mansgmmt 
UnlO (CAM). 

(a) For the 
remedies ~11 B 

urpose of hnplementhg 
er S 264.101 or RCRA 

section 3008(h). the Rsgicmal 
Administrator may dasisignate en eree at 
the bdlity as a corrediw ection 
manegemaat untt. as defined in 
0 260.10, in eccordaws with the 
requirements of this section. One or 
more CAMUS mav be desianated at a 
ficlli - - 

(1) Y lacement of remediation wastes 
into or witbin e CAMU does not 
constitute land dispossl of hazardous 
waetes. 

(2) Consolidation or placement of 
remediatioo wastes into or within a 
CAMU does not constitute creation of a 
unit subject to minimum technology 
re drements. 

?b )[I) The Regional Admiiistrator 
may designate a regulated unit (as 
defined In S 264.90Ia)IZ)) as e CSMU. or 
may incozporste a regulated unit into a 
cAMu,ifE 

lil The reaulated unit is closed or 
cl&g, me-king it has begun the 
closure nmcess undsr 8264.113 or 
5 265.13’3: and 

(ii) hhxion of the regulated unit will 
enhance implementation of effective, 
umtectiw and reliable remedial actions for the fscility. 

(2) The subpart F. G, and Ii 
requirements snd the unit-specific 
requirements of part 264 or 265 that 
applied to that regulated unit will 
continue to l?pply to that portion of the 
g after mcorpmetion into the 

(c) The Regional Adminktmtor shall 

sbdlhcllitate the 
implementation ofrellsble, effective. 
pmtective. and cost&active remedies; 

(2) Waste manaeem~t aciivities 
as&fated with th-e CAMU shall not 
create unacceptable risks to humans or 
to the envimmnent ronrlting horn 
qa.me lo b.azdo0.4 wastes or 
hezardous coastktents; 

(3) The C&N shall include 
uncontaminated areas of the fad&. 
only ifincludlng such areas for the 
purpose of managing remediation waste 
is more protective than management of 
such wastes at contaminated arees of the 
kdlity: 



8684 Federal Register I Vol. 58. No. 29 I Tuesday, February 16. 1993 I Rules and Regulations 

(4) Areas within the CAMLJ. where 
was:es remain in place after closure of 
the CAhGJ. shall be managed and 
contained so as to minimize future 
releases, to the extent practicable: 

(51 The CAMU shall expedite the 
timing of remedial activity 
implementation. when appropriate end 
pm&able: 

(61 The ChMu &all enable the use. 
when appropriate. of treatment 
technologies [including ipnovative 
technologies) to enhance the long-term 
effectiveness of remedial actions by 
redwing the toxicity, mobility, or 
volume of wastes that will remain ia 
place after closure of the CAMU: and 

(7) The CAMU &all. to the extent 
practicable. minimize the land area of 
the facility upon which wastes will 
remain in place +ker closure of the 
cA?m. 

(d) The owner/operator shall pmvide 
sufficient information to enable the 
Regional Administrator to designate a 
CAMU in accordance with the criteria 
in S264.552. 

[el The Regional Adminislrator shall 
specify, in the permit or order. 
requirements for CAMUs to include the 
following: 

(‘11 The area1 configuration of the 
CAMU. 

(21 Requirements forremediation 
waste management to include the 
specification of applicable design, 
operation and closure requirements. 

(31 Requirements for ground water 
monitoring that are sufficient to: 

[i) Continue to detect end to 
characterize the nature, extent, 
concentration. direction. and movement 
of existing relesses of hazardous 
constituents in ground water from 
SOU~WS located within the CAhW: and 

(ill Detect and subsequently 
chsracterize releases of hazardoos 
constituents to ground water that may 
occur6omareasoftheCAMUinwhi& 
wastes will remain ia place after closure 
of the CAlvfu. 

(4) Closure and post-closure 
re uhemeots. 

7 11 Closure of corrective action 
management units shdk 

[Al Minimize the need for further 
maintenance; and 

(e) Control, minimize, or eliminate, to 
the extent necessary to protect human 
health and the environment. for arees 
where wastes remain in place, post- 
doare escape of hazardous waste, 
hatardous cons+ituents. .leachate. 
Wntaminated runoff, or hazardous 
waste decomposition products to the 
ground, to surface waters, or to the 
atmosphere. 

W) Requirements for closure of 
CAMUS shall include the followirrg. as 

appmpriate and as deemed necessary by 
tithhonal Admiiistmtor for a given 

[A) p&irements for excavation. 
removal, tmsbnent or containment of 
wastes: 

ISI For sreas in which wastes will 
remain after closure of the CAhiU. 
requhwnents for capping of such areas; 
and 

(Cl Requirements for removal and 
decontamination of equipment, devices, 
and smztores used in remediation 
waste management activities within the 
CAMU. 

(ii) In establishing specik closure 
requirements for CAMus nuder 
5 264.552M, the Regional Admiiisfrator 
shall consider the following factors: 

(A) CAMU characteristics: 
[Bl Volume of wsstes which remain in 

pl& after closure; 
(Cl Potential for releases fmm the 

CAMU; 
D) Physical and chemical 

charecterlstics of the waste: 
(E) Hydrological and other relevant 

environmental conditions at the facility 
which may influence the migration of 
any potential or actual relesses; and 

(F) Potential for exposure of humans 
and environmental receptors if releases 
were to occur from the CAhfu. 

(iv) Post-closure requirements as 
necessary to protect human health and 
the environment, to include. for areas 
where wastes will remain in place, 
monitoring and maintenance activities, 
and the frequency with which such 
activities shall be performed to ensure 
the integrity of any cap, final cover. or 
other containment system. 

(fl The Regiond Administrator shall 
document the rationale for designating 
CAMUs and shall make such 
documentation available to the public. 

lgl Incorporation of a CAMU into sn 
existing permit must be approved by the 
Regional Administrator according to the 
procedures for Agency-initiated permit 
modi6cetions under 5 270.41 of this 
chapter. or according to the permit 
mOdihtion procedures of 5 270.42 of 
this chapter. 

Cd The designation of a CAMU does 
not chauge EPA’S sxlsting audtority to 
sdk clean-up levels, media-specific 
points of compliance tohe ap lied to 
remediation at a facility, or 0 tt er 
mmedy selectioo decisions. 
1x4.633 nmpony Unita (Tuj, 

Cal For temporary tanks and cohtainer 
skmgs areas wed for treatment or 
storage of hazardous remediation 
wastes, during remedial activities 
required under 5 264.101 or RCRA 
section 3003fhl. the Regional 
AdmGstrator may determine that a 

design. operating. or closure standard 
applicable to such units may be 
replaced by alternative requirements 
which m protective of human health 
and the environment 

(bl Any temporary unit to which 
alternative requirements ue applied in 
accordance with paragraph (a) of this 
section shall ha: 

(1) Located within the facility 
bow* and 

(21 Used only for treatment or storage 
of remedition wastes. 

(cl In establishing standards to be 
applied to a temporary unit, the 
Reeioaal Administrator shall consider 
thSfollowing factors: 

(1) Lewth of time such unit will be 
in 0peraGx 

(21 Ty 
P 

e of unit: 
(3) Vo umes of wastes to be managed; 
(41 Phvsical and chemical 

cbaract~~stics of the wastes to be 
managed in tbe unit: 

El Potential for releases from the unit; 
(61 Hydmgeological and other relevant 

environmental conditions at the fsciiity 
which may influence the migrstion of 
any potential releases: and 

(71 Potential for exposurs of humans 
and environmental receptors if releases 
were to m7.u kom the unit. 

Id) The Regional Administrator shall 
specify in the permit or order the length 
of time a temporary unit will be allowed 
to operate. to be no longer than e period 
of one year. The Regional Administator 
shall also specify the design, operating, 
and closure requirements for the unit. 

(el The Regional Administrator may 
extend the operational period of s 
temporary unit once for no longer than 
a period of one year beyond that 
originally specified in the permit or 
o&r. if the Administrator detemtines 
that: 

11) Continued operation of the unit 
will not pose a threat to human health 
and the environment; and 

(2) Continued operation of the unit is 
neces.sary to ensure timely end efficient, 
imnlementation of remedial actions at 
&facility. 

tfl hcorooration of a teomoraw unit 
or atime ekension for a te&por&y unit 
into an exletio 

(1) Approve i. 
permit shall be: 
III accordance with the 

procedures for Agency-initiated permit 
modifitations under 5 270.41; or 

(21 Requested by the owner/operator 
as a Class II modification according to 
the pmcadures under 5 270.42 of this 
cha ter. 

d The Regional Administrator shall 
document the rationale for desigoatiag a 
tnmporary unit and for granting time 
extensions for temporary units and shall 
make such documentation available to 
the public. 
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PART 265-INTERIM STATUS 
STANDARDS FOR OWNERS AND 
OPERATORS OF HAZARDOUS WASTE 
TREATMENT, STORAGE, AND 
DISPOSAL FAClLmES 

7. The authority citation forpert 265 
continues to read es follows: 

.4Gtb0rityz 4.7 U.S.C. 6905.6912(a). 6924. 
6925. and 6835. 

6. Section 265.1(b) is amended by 
adding the phrase “, and of 40 CFR 
264.552 and 40 CFR 264.553.” 
immediately after the pbrsse “standards 
of this par?’ in the first sentence. 

PART 268-LAND DISPOSAL 
RESTRICTIONS 

9. The authority citation for pert 266 
conth~uas to read as follows: 

Autherlty: 42 US.C.6906.6912la1.6921. 
and 6924. 

10. Section 263.2 is emended by 
revising paragraph [c) to read es follows: 
5268.2 Ddlnitiona applicable In this p.wt 
. . * . . 

[c) Land dJsposoJ means placement in 
or on the lend, except in e corrective 
action management unit. and includes, 
but is not limited to, placement in a 
landfill. surface impoundment. wsste 
pile, injection weil, land treatment 
facility, salt dome formation, salt bed 
formation, underground mine or cave, 
or placement in a concrete vault, or 
bunker intended for disposal purposes. 
. . l . . 

PART 27O-SPA ADMINISTERED 
PERMIT PRGGRAMS: THE 
HAZARDOUS WASTE PERMIT 
PROGRAM 

11. The aubxity citation for part 270 
continues to read as follows: 

A,,tbo~ 42 USC 6906.6912.6924, 
6925.6927,6939. end 6974. 

12. Section 270.2 is emended by 
idding, in alphabetical order, e 
detition for “Cormctive action 
mmagement unit.” and by revising the 
de::: for ‘Disposal facility” to read 

. l . . . 

Corrective Action Management Unit 
or CAMUmeans an area within * facility 
that is designated by the Regional 
Administrator under part 264 subpart S, 
for the purpose of implementing 
corrective edion requirements under 
5264.101 audRCRA section 3006(hl. A 
CAMU shall only be used for the 
management of remediation wastes 
pursusnt to implementing such 
corrective action requirements at the 
facility. 
. ” . * . 

DisposuJfuciJifymtans a facility or 
part of a fecility et whkh hazardous 
waste is iotentianally placed into or on 
the land or water. and at which 
heserdous west8 will remain after 
closure. The term disposal facility does 
not include a corrective action 

management unit into which 
remedietion westes are placed. 
. . . . . 

13. Apoendix I to 5 270.42 is emended 
by adding a new section N. to read as 
foUows: 

. t . . l 

APPWDIX I TO ~~~~.~Z-CUSS~FICATION 
OF PERMIT hiOOlFlCATlON 

. . . . . 
N. canecdve A&n: 

1. Aapmal Of I mfmcdve aczwl man- 
8wnM Ynn PYRWrn Lo 6264.Ss2 .-. 3 

2. Alwwdl Of a tampmy mi! 0, time 
eae*ll for I ISmpxely “Ill, puw- 
aa to 5264.662 .“-...“.‘_.-..--.--.. 2 

. . . . . 

PART 27l-REOlJIREMENT.S FOR 
AUTHORIZATION OF STATE 
HAZARDOUS WASTE PROGRAMS 

14. The authority citation for part 271 
continues to read as follows: 

Autborily: 42 U.S.C. 690% 6912(a). and 
6926. 

15. Section 271.1(j) is amended by 
adding the following e&y in Table 1 in 
chronological order by date of 
publication: 
$271.1 PUQOSe end scow. 
. . (I * * 

[iI - - * 

TABLE 7.-flEGUL4TtONS IMFLEMEN~NG THE HAZARDOUS AND SOLID WASTE AMENDMENTS OF 1984 

FedA 
mJmutgawn date me of npulsao” 

R%&m’o 
Eltectim Date 

. . . .‘. 

lFR DOG 99-3164 Filed Z-12-93; 8~46 am] 
BlLlma CODE e5xaa-P 
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no hazardous waste to which a land 
disposal prohibition could attach 
(principle (2)). 

meet applicable technology-based 
treatment standards or until a site- 

2. Generator B is excavating soil 
specific. risk-based minimize threat 

contaminated by leaks from a closing 
determination is made through the 

hazardous waste surface impoundment. 
variance process. 

5. Generator E is excavating soil 

is not prohibited from land disposal. 
This is because, for LDR purposes. the 
point of generation is when the soil is 
first excavated from the land (principle 
(1)). Since no prohibited hazardous 
waste existed before that time (i.e.. the 
contaminating wastes were not 
prohibited) and the soil does not 
contain listed hazardous waste or 
exhibit a characteristic of hazardous 
waste at its point of generation, there is 
no hazardous waste to which a land 

The surface impoundment received 
listed hazardous wastes K062 (spent 
pickle liquor) and characteristic 
hazardous waste DO18 (wastes that fail 
the TCLP test for benzene). The surface 
impoundment stopped receiving K062 
waste in 1987 and DO18 waste in 1993. 
The soil does not exhibit a characteristic 
of hazardous waste and has been 
detem-dned by an authorized state not to 
contain listed hazardous waste. The soil 

disposal prohibition could attach 
(principle (2)). 

ihe contaminating wastewas not - 
prohibited from land disposal. since the 
soil contained hazardous waste at the 
point of generation (and the waste had 
since become prohibited from land 
disposal), the land disposal prohibitlon 
attaches to the contaminated soil and. 
before land disposal, the soil must be 
treated to meet applicable technology- 
based treatment standards or until a 
site-specific, risk-based minimize threal 
determination is made through the 
variance process (principles (1) (2) ant 
49). 

contaminated by listed hazardous waste 
F004 (generally. spent non-halogenated 
solvents). The F004 waste was land 
disposed in 1984. prior to the effective 
date of an applicable land disposal 
prohibition: however, on generation the 
soil contains high concentrations of 
cresols constituents. so that an 
authorized state determtnes it 
“contains” hazardous waste. The soil is 
prohibited from land disposal. Althougl 

3. Generator C is excavatine. soil 
contaminated with listed hazardous’ x 
waste F024. The F024 waste was land 
disposed after 1991. after it was 
prohibited from land disposal, and was 
not first treated to meet applicable land 
disposal treatment standards (i.e.. it was 
illegally land disposed or accidentally 
spilled). Since the contaminating waste 
was prohibited from land disposal and 
treatment standards were not achieved 
prior to land disposal. the LDR 
prohibition continues to apply to any 
soil contaminated by the waste 
(principle (3)) regardless of whether the 
soil “contains” hazardous waste when 
generated. The soil is prohibited from 
land disposal and, before land disposal, 
roust be treated to meet applicable 
technology-based treatment standards o 
until a site-specific, risk-based minimiz 
threat determination is made through 
the variance process. 

4. Generator D is excavating soil 
contaminated by an accidental spill of 
benzyl chloride. which. when 
discarded, is listed hazardous waste 
PO28 and is prohibited from land 
disposal. The accidental spill occurred 
yesterday. The contaminating waste wa 
prohibited from land disposal and. sine 
the treatment standards were not 
achieved prior to the accidental spill, 
the prohibition continues to apply to 
any so11 contaminated by the waste 
(principle (3)). Thus, the soil is 
prohibited from land disposal and. 
before land disposal, must be treated to 

EPA acknowledges that the reading 01 
LDR applicability to contaminated soil 
discussed above creates potential 
administrative difficulties, since, in 
many cases, a factual determination wil 
be required as to when hazardous 
wastes were land disposed in order to 
determine whether they were prohibite! 
at that time and whether, therefore, the 
prohibition continues to apply to 
contaminated soil. The Agency expects 
that these difficulties will be minimal 
because. in most cases. contamination 
will be caused by hazardous wastes 
placed before the effective date of 
applicable land disposal prohibitions 
since land disposal after prohibition 
would be illegal. The exception is 
accidental spills of hazardous waste. 
which the Agency believes are (1) rare, 
and (2) known, so determining dates of 
land disposal should not be 
problematic. This issue was discussed 
in detail in the HWLR-Media proposal. 
61 FR 18805 (April 26. 1996). 

available or inconclusive. it is generally 
reasonable to assume that contaminated 
soils do not contain untreated 
hazardous wastes placed after the 
effective dates of applicable land 
disposal prohibitions. This is because 
placement of untreated hazardous waste 
after applicable LDR effective dates 
would be a violation of RCRA. subject 
to significant fines and penalties 

As discussed in the April 29, 1996 
proposal, the Agency continues to 
believe that, if information is not 

including criminal sanctions, 61 FR at 
18805 (April 29, 1996). Of course, 
program implementors and facility 
owners/operators cannot make the 
determination that information on the 
types of waste contamination or dates of 
waste placement is unavailable or 
inconclusive without first making a 
good faith effort to uncover such 
information. By using available site- and 
waste-specific information such as 
manifests. LDR records required under 
40 CFR 268.7. vouchers. bills of lading. 
sales and inventory records, storage 
records, sampling and analysis reports, 
accident reports, site investigation 
reports, spill reports, inspection reports 
and logs, EPA believes that program 
implementors and facility owners/ 
operators will typtcally be able to make 
informed decisions about the types of 
waste contamination and dates of waste 
placement. Most commenters supported 
this approach. 

EPA notes that it is not critical for a 
decision about whether contaminated 

RCRA Section 3004(m).45 See. 45 FR 

soil contains listed hazardous waste or 
exhibits a characteristic of hazardous 

76626 (Nov. 19. 1980). issuing clarifying 

waste to be made without removing any 
of the soil (other than the sample 

regulations et 40 CFR 264. IO(g) to 

volume) from the land. In an area of 
generally dispersed soil contamination, 

provide that hazardous waste treatment 

soil may be consolidated or managed 
within the area of contamination to 
facilitate sampling, for example, to 

l ~Al!ho”gh. lfructla Ipul were “01 cleaned up 

ensure that soil samples are 
representative or to separate soil from 

in a timely way. EPA or an auchorlred stae could 

non-soil materials. However. care 
should be taken not to remove 

determine that the contamhlared area should be 

hazardous contaminated soils from 
separate areas of contamination at a 

considered a land disporal unit for p-poser al 

facility and place such hazardous 
contaminated soil into a land disposal 

requ*rlng cleanup “h&r RCRA Subtitle c. 5s FR at 

unit unless. of course, the soil meets 

20809 “uly 27, 19901. 

applicable LDR treatment standards. 
The area of contamination policy Is 
discussed later in this section of today’s 
preamble. 

a few commenters expressed concern 
or confusion over the application of 
LDRs to soil contaminated by accidental 
spills of hazardous wastes. The Agency 
clarifies that accidental spills of 
hazardous wastes (or products or raw 
materials) are not considered placement 
of hazardous waste into a land disposal 
unit since, in the case of a spill. 
prohibited waste is not being placed in 
one of the identified units named in 
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that it may be appropriate to allow 
States not authorized for this Part to 
simply approve another authorized 
States’ decision that the media are not 
hazardous. The Agency requests 
comments on these issues. 
C. Treatment Requirements 
1. Overview of the Land Disposal 
Restrictions 

The Hazardous and Solid Waste 
Amendments (HSWA) to the Resource 
Conservation and Recovery Act (RCRA). 
enacted on November 8, 1984, largely 
prohibit land disposal of hazardous 
wastes.‘* Once a hazardous waste is 
prohibited from land disposal, the 
statute provides only two options: 
comply with a specified treatment 
standard prior to land disposal, or 
dispose of the waste in a unit that has 
been found to satisfy the statutory no 
migration test (referred to as a “no 
migration” unit) (RCRA section 
3004(m)). Storage of waste prohibited 
from land disposal is also prohibited, 
unless the storage is solely for the 
purpose of accumulating the quantities 
of hazardous waste that are necessary to 
facilitate proper recovery. treatment, or 
disposal (RCRA section 3004(j)). For 
purposes of the Land disposal 
restrictions, land disposal includes any 
placement of hazardous waste into a 
landfill, surface impoundment, waste 
pile, injection well, land treatment 
facility, salt dome formation, salt bed 
formation, or underground mine or cave 
(hereafter referred to as “placement”) 
(RCRA section 3004(k)). 

Not all management of hazardous 
waste constitutes placement for 
purposes of the LDRs. EPA has 
interpreted “placement” to include 
putting hazardous waste into a land- 
based. moving hazardous waste from 
one land-based unit to another, and 
removing hazardous waste from the 
land, managing it in a separate unit, and 
x-placing it in the same (or a different) 
land-based. Placement does not occur 
when waste is consolidated within a 
land-based unit. when it is treated in 
situ, or when it is left in place (e.g.. 
capped). (See 55 FR 8666,8758-8760, 
(March 8. 1990) and “Determining 
When Land Disposal Restrictions (LDR.s) 
Are Applicable to CERCLA Response 
Actions,” EPA, OSWER Directive 
9347.3-05FS. Ouly 1989)). 

Congress directed EPA to establish 
treatment standards for all hazardous 
wastes restricted from land disposal at 
the same time as the land disposal 
prohibitions take effect. According to 
the statute, treatment standards 
established by EPA must substantially 
diminish the toxicity of the waste or 
substantially reduce the likelihood of 
migration of hazardous constituents 
from the waste so that short- and long 
term threats to human health and the 
environment are minimized (RCRA 
section 3004(m)(l)). In Hazardous 
Waste Treatment Council v. EPA, 886 
F.Zd 355 (DC Dir. 19891, Cert. Denied 
111 S.Ct 139 (1990). the court held that 
section 3004(m) allows both technology 
and risk-based treaanent standards, 
provided that technology-based 
standards are not established “beyond 
the point at which there is not a ‘threat’ 
to human health or the environment.” 
id. at 362 (i.e.. beyond the point at 
which threats to human health and the 
environment are minimized) (59 FR 
47980,47986. September 19. 1994). 
Hazardous wastes that have been treated 
to meet the applicable treatment 
standard may be land disposed in land 
disposal facilities that meet the 
requirements of RCRA Subtitle C (RCRA 
section 3004(m)(2)). 

identified as of November 8. 1984 (the 
effective date of the HSWA 
amendments) so that treatment 
standards would be in effect, and land 
disposal of all hazardous waste that did 
not comply with the standards would be 
prohibited, by May 8, 1990 (RCRA 
section 3004(g)). For some classes of 
hazardous wastes, Congress establishe 
separate schedules: for certain 
hazardous wastes identified by the State 
of California [“California List”), 
Congress directed EPA to establish 
treatment standards and prohibit land 
disposal by July 8, 1987; for hazardous 
wastes containing solvents and dioxins. 
Congress directed the Agency to 
establish treatment standards and 

Congress established a schedule for 
promulgation of land disposal 

prohibit land disposal by November 8, 

restrictions and treatment standards for 
all hazardous wastes listed and 

1986. (RCRA sections 3004(d) and (e)). 
For wastes listed or identified as 
hazardous after the HSWA amendments 
(referred to as “newly identified 
wastes”), EPA must establish treatment 
standards and land disoosal 

land disposal unless they are ueated to 

l.“ti sranoaras no longer conratn 

meet the treatment standards 
promulgated for the original hazardous 

hazardous wastes may not automatically 

waste in question (i.e.. the same 
treatment standard the contaminating 

eliminate LDR requirements. While the 

hazardous waste would have to meet if 
it were newly generated). (See 58 FR 

Chemical Waste court did not 

48092.48123, (September 14. 1993)). 
The land disposal restrictions 

specifically address the remediation 

generally attach to hazardous wastes. or 
environmental media containing 

context, the Agency believes it may be 

hazardous wastes, when they are first 
generated. Once these restrictions 

prudent to follow the logic the court 

attach. the standards promulgated 
pursuant to section 3004(m) must be 

applied to characteristic wastes. and has 

met before the wastes (or environmental 
media containing the wastes) can be 
placed into any land disposal unit other 

developed today’s proposal accordingly. 

than a no migration unit. In cases 
involving characteristic wastes. the D.C. 
Circuit held that even elimination of the 
property that caused EPA to identify 

hazardous (or. in some cases, formerly 

wastes as hazardous in the first instance 

hazardous) wastes and only to 

(e.g.. treating characteristic wastes so 
they no longer exhibit a hazardous 
characteristic) does not automatically 

placement of hazardous wastes after the 

eliminate the duty to achieve 
compliance with the land disposal 

effective date of the applicable land 

treatment standards. (Chemical Waste 
Managementv. U.S. EPA, 976 F.2d 2.22 

disposal prohibitIon-generally May 8, 

(D.C. Dir. 1992). cert. denied. 113 S.Ct 
1961 (1993).) The Agency has examined 

1990 for wastes listed or identified at 

the logic of the Chemical Waste decision 
and concluded that the same logic could 

the time of the 1984 amendments, or six 

arguably be applied in the remediation 
context; i.e.. a determination that 

months after the effective date of the 

environmental media once subject to . nr. ~. , ~9~ . 

listing or identification for newly 
identified wastes.l6ln other words, the 
duty to comply with LDRs has already 

( attached to hazardous wastes land 
disposed (“placed”) after the applicable 
effective dates, but not to hazardous ..~~~~__. ~~~~~~ ~_~~_ ~~.r .._. 

prohibitions within six months of the wastes disposed prior to the applicable 
effective date of the listing or t 

I 
effective dates. Accordingly, hazardous 

identification (RCRA section 3004(g)(4)). / 
Under current regulations, ‘6A deta”ed listing of when the Iand dlrporal ‘8 of when the Iand dlrporal 

environmental media containing prohlblrlonr ma ertect for i”dMd”al hazardous feet for i”dMd”al hazardous 
WaItes can be found in ‘IO Cm. Part 268. Appendix “... .” -.... “.._“_, 

hazardous waste are prohibited from 
App”dLX 

“11. 
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disposed prior to the &ective 
of the applicable prohibition only 

xome subject to the LDRs if thev are 

” 

amoved from the land and placer into 
a land disposal unit after the effective 
date of the applicable prohibition. (See 
53 FR 31138.31148, (August 17.1988) 
and Chemical Waste Management v. U5 
EPA, 86 9 F.2d 1526, 1536 (D.C. Cir. 
1989)), “treabnent or disposal of 
(hazardous waste] will be subject to the 
(LDR] regulation only if that treatment 
or disposal occurs after the 
promulgation of applicable treatment 
standards.“) Similarly, environmental 
media contaminated by hazardous 
wastes placed before the effective dates 
of the applicable land disposal 
restrictions does not become subJect to 
the LDRs unless they are removed from 
the land and placed into a land disposal 
unit after the effective dates of the 
applicable restrictions. 

Facility owner/operators should mal 
a good faith effort to determine whethe 
media were contaminated by hazaniou 
wastes and ascertain the dates of 
placement. The Agency believes that b: 
using available site- and waste-specific 
information such as manifests. 
vouchers, bills of lading, sales and 
inventory records. storage records, 
sampling and analysis reports, acciden 
reports, s.ite investigation reports, spill 
reports. inspection reports and logs, an 
enforcement orders and permits. facilit 
owner/operators would typically be ab: 
to make these determinations. Howew 
as discussed earlier in the preamble of 
today’s proposal, if information is not 
available or inconclusive, facility 
ow”er/operators may generally assunle 
that the material contaminating the 
media were not hazardous wastes. 
Similarly. if environmental media were 
determined to be contaminated by 
hazardous waste. but if information on 
the dates of placement is unavailable 01 
inconclusive, facility owner/operators 
may, in most cases assume the wastes 
were placed before the effective date. 

requirements or state spill reporting \ 
requirements) coupled with ordinary 
“good housekeeping” procedures, result 
in records that will allow the Agency to 
determine the nature of the spilled 
material, and the date (or a close 
approximation of the date) of the spill. 
The Agency requests comments on this 
approach and on any other assumptions. 
records, or standards of evaluation that 
would ensure that facility owner/ 
operators would identify any 
contaminated media subject to land 
disposal restrictions orooerlv and 

The land disposal restrictions do not 
attach to environmental media 
contaminated by hazardous wastes 
when the wastes were placed before the 
effective dates of the applicable land 
disposal prohibitions. If these media an 
determined not to contain hazardous 

i wastes before they are removed from th 
land. then they can be managed as non- 
hazardous contaminated media and 

ley’re not subject to land disposal 

: j 

restrictions. For example, soil 
contaminated by acetone land disposed 
(“placed”) in 1986 (prior to the effective 
date of the land disposal prohibition fol 
acetone) and, while still in the land, 
determined not to contain hazardous 
waste. is not subject to the land disposa 
restrictions. “This is con&tent with th 
Agency’s approach in the HWIR-waste 

/ rule. where it indicates that LDRs do no 
attach to wastes that are not hazardous 
at the time they are first generated (60 
FR 66344, December 21. 1995). 

i 
(i.e.. contained-in decision or not). 

- 

Since application of the land disposa: 
restrictions is limited, in order to 
determine if a given environmental 
medium must comply with LDRs one 
must know the origin of the material 
contaminating the medium (i.e., 
hazardous waste or not hazardous 
waste), the date(s) the material was 
placed (Le.. before or after the effective 
date of the applicable land disposal 
prohibition). and whether or not the 
medium still contains hazardous waste 

The Agency believes that, in general, 
it is reasonable to assume that 
environmental media do not contain 
hazardous wastes placed after the 
effective dates of the applicable land 
disposal prohibitions when infonnatior 
on the dates of placement is unavailable 
or inconclusive, in part, because ame” 
regulations, in effect since the early 
1980’s. require generators of hazardous 
waste to keep detailed records of the 
an~ounts of hazardous waste they 
generate. These records document 
whether the waste meets land disposal 
treatment standards and list the dates 
and locations of the waste’s ultimate 
disposition. With these records, the 
Agency should be able to determine if 
environmental media were 
contaminated by hazardous wastes and 
if they would be subject to the land 
disposal resrnaions. 

In addition, EPA believes that the 
majority of environmental media 
contaminated by hazardous wastes werl 
contaminated prior to the effective date 
of the applicable land disposal 
restrictfons. Generally, the 
contamination of environmental media 
by hazardous wwte after the effective 
date of the applicable land disposal 
restrictlo” would involve a violation of 
the LDRs, subJect to substantial fines 
and penalties, including criminal 
mmians. The common exception 
would be one-time spills of hazardous 
waste or hazardous materials. In these 
cases. the Agency believes that, 
typically, independent reporting and 
record keeping requirements (e.g.. 
ERCLA sections 102 and 103 reporti” 

colilpletely: . . 
In ormatlon on contained-in decisions 

should be immediately available since, 
generally, these determinations are 
made by a regulatory agency on a site- 
specific basis and careful records 
kept. 
2. Treatment Requirements-5269.30 

a. Approach to treatment 
requirements and recommendations of 
the FACA Commirree. RCRA section 
3004(m) requires that treatment 
standards for wastes restricted from 
land disposal, “* * * specify those 
levels or methods of treannent. if any, 
which substantially diminish the 
toxicity of the waste or substantially 
reduce the likelihood of migration of 
hazardous constituents from the waste 
so that short-term and.long-term threats 
to human health and the environment 
are minimized.” A recurring debate 
through EPA’s development of the land 
disposal restriction program has been 
whether treabnent standards should be 
technology-based (i.e., based on 
performance of a treahnent technology) 
or risk-based (i.e., based on assessment 
of risks to human health and the 
environment that are posed by the 
wastes). The Agency believes that both 
approaches are allowed. It has long been 
recognized that Congress did not 
directly address the quesrions of how to 
set treatment standards in the language 
of section 3004(m).1* In addition, 
Congress did not specifically address 
whether the LDR treatment standards 
for newly generated wastes and 
remediation wastes must be identical: 
the structure of RCRA’s LDR provisions 
suggests that Congress believed that 
remediation waste may merit special 
consideration. (See. RCRA sections 
3004(d)(3) and 3004(e)(3). which 
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’ t-he% tW0 SCE”dOS BE ii”tin,Je”t anil would not likely be rele&“t or 
upon determinations that RCRA Subtitle appmpriate unless the waste elm 
C hezerdous waste is present and on the contained other RCRA hazardous 
identificatto” of the period of waste wastes and the CERCLA action involved 
management To determine whether a kdl”e”t StOrS’& OrdiSpOSal. 
waste is a listed waste under RCRA, it i 
often necessary to know the Source. 
However, at meng WCLA sites no 
hfon”atio” exists on the Source of the 
wastes nor et-e references available 
citing the date of disposal. The lead 
agency should use available site 
information. manifests. storage records. 
and vouchers in a” effort to ascertain ‘: 

If the wastes exhibit hazardous 
characteristics. RCRA requirements Sre 
potenttally applicable if the wastes also 
were either treated, stored, or disposed 
after the effective date of the applicable 
RCRA requirement or if the WCLA 
actions will involve tTeeb”ent, Storage, 
or disposal. 

III many ceses CRRCIA sites contain 
areas of co”tami”atto” (with dtff&“g 
levels of concenketio”, i”cludin3 hot 
spot& of hazardous substances. 
pollutants. or contemiiants] tbat may be 
characterized es e unit, usuelly a 
landftll. under RCRA I” such cases 
where RCRA hazardous waste iu moved 
into the are* of contamination, RCFL.4 
dispose1 requirements are applicable to 
the disturbed waste and certaio land 
disposal requirements (such es for 
closure] may be applicable to the area 
where the waste is received. 

the Source of these contaminants. When 
ii. Actions constihhg treatment, 

this documentation is not available. the 
stomge. or disposal. Many CERCLA 
actions occur in erees of contamination 

Lead S3e”CyI”ey esSume that the wastes 
ere not listedRCR4 hazardous wastes, 

that contain waste treated, disposed of. 

unless further analysis or informetion 
or stored prior to November 19,1980. If 
left untouched, wastes in Such erees are 

becomes available which allows the 
lead agency to determine that the 

not currently regulated under Subtitle C 

wastes are listed RCRA hazardous 
of RCRA. (Solid waste management 

wastes. If the lead agency assumes the 
units at RCRA facilities ere regulated by 

we&s are not listed RCRA hazardous 
the 3OM(u) corrective action 

wastes end it is determined that the 
requirements.) However, certain 

wastes em not cheracteristic wastes 
physical movement, alteration or 
dtstibence of RCRA hazardous waste 

under RCRA (see discussion below. 
17.1.) RCRA requirements would not be 

associated with a remedial action may 
meet the RCRA definttton of treatment, 

applicable to CERCLA actions. but may 
be releve”t and appropriate tf tbe 

storage, or disposal. For instance. 
treatient has occurred when the 

CERCLA action tnvolves tmatnlent 
storage or disposal sod/or if the wastes 

CRRCLA mmedtel action uses “any 

ere similar or identical to RCRA 
method, technique. or process. t”Ch,di”3 

hazardous weste. 
neukelizatton desigmd to change the 
physical chemical, or biological 

Under certain circumstances. although character or composition of any 
no historical Information exists about hazardous waste So es to neutralize 
the waste and when it was treated, such waste, or So es to recover energy or 
Stomd, or disposed, it may be possible material resources from the waste. or so 
to identify the wastes es RCRA es to render such waste “on-hazardous. 
cheracteristic wastea With respect to ot less hazardous; safer to tisport. 
hazardous cheracteristics. (ignitability. store. dispose of; or amenable for 
colTosivity, mctivtty. or EP toxicity). it recovery. amenable for storage, or 
is the responsibility Of the 3e”eIetOI (in reduced in volume.” 40 CFR 280.10. 
this ceee, the lead agency or PRP 
conducting the action] to determine if 

Shthdy. StOt8ge ocwts when e 
CERCX.4 remedial action involves the 

the we&S exhibit any of these 
characteristics (de5ed in 40 CFR 281.21 

“holding of hazardous waste fore 

thOUfth 24). The lead a3e”Cy must use 
temporary period, at tbe end of which 

best pmfesslonal judgment to determine. 
the hazardous waste is treated, disposed 
of. or stored ‘elsewhere.” 40 CFR z&x10. 

Therefore. the following activities 
constitute land disposal under RCRA 
Subtitle C where the waste involved is 
RCRA hazardous waste: 

8. Wastes from different units are 
consolidated into one unit; 

b. Waste is removed and treated 
outside a unit sod redepoSited into the 
same ot another unit; ot 

C, Waste is picked up from the unit 
and treated within the eree of 
conte”d”atio” in en incineralor, surface 
impoundment or tank and then 
redeposited into the unit (does not 
include in-situ treatment]. 

I” conksst, en example of a” activity 
that does not constitute “land disposal” 
is the mere consoltdation of RCRA 
hazardous wastes withii a unit. 
Similarly, (he covering end sealing off of 
hazardous waste, celled “CSppi”3 with 
waste in place,” is also not considered 
“land disposal” and RCRA Subtitle C 
requirements would not be applicable. If 
Some of the waste at e site is moved into 
mother unit but other waste is lef7 
behind in the original unit (the unit in 
which such wasle wes found), “land 
disposal” applies Only with regard to the 
waste that is moved into another onit. 
Under these examples. however, certain 
RCRA land disposal requirements might 
nevertheless be relevant and 
appropriate to such waste. (See ARAfs 
preamble sections below, Xiii. end 17.) 

on e site-speciRc basis. if test@ for 
hseerdoue cherectetittcs is necessary. 

Land disposal occurs when RCRA 

Testing is required unless it ce” be 
hazardous waste is placed into a land 

determined by “applying knowledge of 
diSPOsdU”it inChding ~“hd6fill. 

the baz$ characteristic in light of the 
surface impoundment. waste pile. 
tnje$io” well. land treabnent facility. 

iii. Hypothetical examples of 
compliance with RCRA: land disposal 
i-estricths. Land disposal reaicttons 
under RCRA sedions 3001 (d) thmuz& 
(k] ore triggered whenever there is 
placement of RCRA hazardous wastes 
subject to laad dirposal restrtctions 

materiels or pmcess used” that the 
(“banned waste”) into a land-based unit. 

salt dome formation. salt bed formation. Such lend disposal does not occur when 
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would need to comply with the 
applicable closore requirements for 

waste does not have hazardoas 

those Units i” CO”Ip1eti3 the tWWdid 
characteristics (40 CFR .zez.~~(c)). 

action, Second, if the lead agency 

: 

I” determining whether to test for the 

determines that RCRA listed or 
toxicity characteristic USi” the 

characteristic hazardous waste is 
Extraction Procedure (EPJ Toxicity Test. 

present et the site (even if the waste 
it may he possible to esSume that 
certebl low oo”ce”titio”s of waste we 

was disposed before the effective date 
of the requirement) and the proposed 

not toxic. For exemple. tf the total waste 
concentration is 20 times or less the RP 

CRRCLA action involves treatment, 
storage, or dtsposel es defined under 

Toxicity cancentmtibn. the waste 
camot be characteristic hazardous 

OP underground mine or cave.” RCRA 
section 3@X(kl. 

Movement of hazardous waste 
entirely within S unit does not constitute 
“land disposal” llnder Subtitle C of 
RCRA. However, movement ot 
hazardous waste into e unit (i.e.. across 
the boundary of S unit) does constitute 
“lend disposal.” 

RCRA, the” RCRA requirements related weste. In such a case RCRA 
those actio”s would be applicable. requirements would not be aDolicable 
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disposed prior to the eifective 
of the applicable prohibition only 

xome subject to the LDRs if they are 
i 

*moved from the land and placed into 
a land disposal unit after the effective 
date of the applicable prohibition. (See 
53 FR31138,31148, (August 17. 1988) 
and Chemical Waste Management v. U. 
EPA, 86 9 F.Zd 1526. 1536 (D.C. Cir. 
1989)). “treatment or disposal of 
[hazardous waste1 will be subject to thr 
[LDRI regulation only if that treatment 
or disposal occurs after the 
promulgation of applicable treatment 
standards.“) Similarly, environmental 
media contaminated by hazardous 
wastes placed before the effective dates 
of the applicable lend disposal 
restrictions does not become subject to 
the LDRs unless they are removed~from 
the land and placed into a land disposa 
unit after the effective dates of the 
ap 

T 
licable restricUons. 
he land disposal restrictions do not 

attach to environmental media 
contaminated by hazardous wastes 
when the wastes were placed before tht 
effective dates of the applicable land 
disposal prohibitions. If these media an 
detetmined not to contain hazardous 
wastes before they are removed from th 
land, then they can he managed as no” 
hazardous contaminated media and 
ley’re not subject to land disposal 

restrictions. For example, soil 
contaminated by acetone land disposed 
(“placed”) in 1986 (prior to the effectiv, 
date of the land disposal prohibition fol 
acetone) end, while still in the lend, 
detern”ned not to contain hazardous 
waste, is not subject to the land disposa 
restrictions.lrThis is consistent with th 
Agency’s approach in the HWIR-waste 
rule. where it indicates that LDRs do nc 
attach to wastes that are not hazardous 
at the time they are first generated (60 
FR 66344, December 21.1995). 

Since application of the lend disposa 
restrictions is limited, in order to 
determine if a given environmental 
medium must comply with LDRs one 
must know the origin of the material 
contaminating the medium (Le.. 
hazardous weste or not hazardous 
waste), the date(s) the material was 
placed (i.e.. before or after the effective 
date of the applicable lend disposal 
prohibition), and whether or not the 
medium still contains hazardous waste 
(i.e.. contained-in decision or not). 

.,- 

Facility owner/operators should make 
a good faith effort to determine whether I 
media were contaminated bv hazardous ‘; 
wastes and ascertain the daies of 
placement. The Agency believes that by 
using available site- end waste-specific 
information such as manifests, 
vouchers. bills of lading. sales and 
inventory records, storage records. 
sampling and analysis reports, accident 
reports. site investigation reports, spill 
reports. inspection reports end logs, am 
enforcement orders and permits. facilitJ 
owner/operators would typically be abll 
to make these deternrinations. However 
as discussed earlier in the preamble of 
today’s proposal, if information is not 
available or inconclusive, facility 
ow”er/operators may generally assume 
that the material contaminating the 
media were not hazardous wastes. 
Similarly. if environmental media were 
determined to be contaminated by 
hazardous waste, but if information on 
the dates of placement is unavailable or 
inconclusive, facility owner/operators 
may, in most cases assume the wastes 
were placed before the effective date. 

requirements or state spill reporting 
requirements) coupled with ordinary 
“Qood hOUSekeeDinQ” orocedures. result 
i~records that &l&bw the Agency to 
determine the nature of the spilled 
material. end the date (or a close 
approximation of the date) of the spill. 
The Agency requests comments on this 
approach end on any other assumptions. 
records, or standards of evaluation that 
would ensure that facility owner/ 
operators would identify any 
contaminated media subject to land 
disposal restrictions properly and 
corn lately. 

In F ormation on contained-in decisions 
should he immediately available since. 
generally, these determinations are 
made by a regulatory agency on a site- 
specific basis and careful records 
kept. 
2. Treatment Requirements-5269.30 

The Agency believes that, in general, 
it Is reasonable to assume that 
environmental media do not contain 
hazardous wastes placed after the 
effective dates of the applicable land 
disposal prohibitions when information 
on the dates of placement is unavailable 
or inconclusive, in part, because curretr 
regulations, in effect since the early 
1980’s. require generators of hazardous 
waste to keep detailed records of the 
amounts of hazardous waste they 
generate. These records document 
whether the waste meets land disposal 
treatment standards and list the dates 
and locations of the waste’s ultimate 
disposition. With these records, the 
Agency should be able to determine if 
environmental media were 
contaminated by hazardous wastes and 
if they would be subject to the lend 
disposal restricuons. 

In addition, EPA believes that the 
majority of environmental media 
contaminated by hazardous wastes were 
contaminated prior to the effective dater 
of the applicable land disposal 
restrictions. Generally. the 
contamination of environmental media 
by hazardous waste after the effective 
date of the applicable lend disposal 
restricUon would involve a violation of 
the LDRs, subject to substantial fines 
and penalties, including criminal 
sanctions. The common exception 
would be one-time spills of hazardous 
waste or hazardous materials. In these 
cases, the Agency believes that, 
typically. independent reporting and 
record keeping requirements (e.g., 
CJRCLA sections 102 and 103 reporting 

a. Approach to treetment 
requirements and recommendations of 
the FACA Committee. RCRA section 
3004(m) requires that treatment 
standards for wastes restricted from 
land disposal, “* * * specify those 
levels or methods of treatment. if any. 
which substantially diminish the 
toxicity of the waste or substantially 
reduce the likelihood of migration of 
hazardous constituents from the waste 
so that short-term and longterm threats 
to human health and the environment 
are minimized.” A recurring debate 
through EPA’s development of the land 
disposal restriction program has been 
whether treatment standards should be 
technology-based (Le., based on 
performance of a treatment technology) 
or risk-based (i.e., based on assessment 
of risks to human health end the 
environment that are posed by the 
wastes). The Agency believes that both 
approaches are allowed. It has long been 
recognized that Congress did not 
directly address the questions of how to 
set treatment standards in the language 
of section 3004(m).i* I” addition. 
Congress did not specifically address 
whether the LDR treetment standards 
for newly generated wastes and 
remediation wastes must be identical: 
the structure of RCRA’s LDR provisions 
suggests that Congress believed that 
remediation waste may merit special 
consideration. (See. RCRA sections 
3004(d)(3) and 3004(e)(3). which 

J 
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lend disposal are minimfred 
iechoology-bared standards provide M 
objective measure of e.c%mtce rhar 
hzerdous westes KC su~swcieuy 
treated before rhey are land dfrposed 
thus eLiminating rhe “long-tern 
uncertaindes assodated with lend 
dlsposeL” !2Iimheung these I 
uncerraindes wss a chief congrrs;iod 
obfeczive !n prohibit@ land dtsposal of 
unmated hazardous wastes. Hesardous 
Waste Treaanent CouncfI v. EPA 886 
F.7.d et 361-64. In addition. the tint 
of matment required, 90 % reducdon 
capped st aeetment to concenoadons 
withtn en order of maglllntde of the 
LiTS. “substantis.Ily” reduces mobility 
or total conCMmuON of hazardous 
mnsdhleNs WItbIn the meaning of 
RCRA Sectton 3004(m)(l). 

EPA has made two changes from 
proposal which strengrhen~the sdl 
ueeonenr stenderds to essue that thy 
mtntmlse three& to human health and 
the envlroranent First. the Agency has 
modiaed Its approach to which 
hezercious consUtuents will be subJect 
co tree-r In t&y’s rule. when the 
soiI ueaonent stenderds are used. EPA 
requires memmx for ell hazardous 
constituent reasonably expected to be 
present in contzminered soil when such 
mrtsUtuenrs em initidly found at 
CDnCeMauDN greeter then ten umer 
the universeI weanem standard. This 
treem~ent Is required both for soil 
conreminated by Ilsted hazardous waste 
and soil that exhibitr (or exhibited) a 
characterisdc of hazardous waste. 
Cmsdtuenrz subject t.a treatment are 
discussed funher In Section WE.4 of 
today’s preamble. 

To finher ensure rhat contamineted 
soil ueeti to comply with the soil 
treeonent s-de& is safely mamged, 
ETA has included additiOnal resirlcdom 
on the use of meted contamtneted soil 
in heeardous -derived products 
that M used In e menrler consahldng 
ditposaI (Le.. when such pmducts will 
h placed on the land). The resu~ctions 
on use of ueefed contamtnated soil in 
hazardous waste-derived pmducn that 
are used In a manner mnsunldng 
disposal an discussed in Section MB.5 
OF tode ‘s preamble. 

F&y, the Agency reiterates that. in 
the remedlecion mtltext, in eesessing 
whether dreem pmed by land disposal 
hews been minimt&. one should 
appmptitely consider the rwrr posed 
by leaving previcuiy land disposed 
wesxe in place a5 v&l as Lhe tisk? posed 
bylenddtsposaloftvasteet?eritis 
r~noved end ueated. 62 FR et 64506 
(Demtaba 5, 1997). For example. if a 
-tment standerd for orgaantc 
C~~Ktuents based on performance of 
fndW=tion ty@ceIly results in already 

lend disposed meserI& such es 
conteminered sotIs betng capped in 
place ladler cheo more agg?ess1v+?y 
rexmediated. threes pmed by land 
disposal of the waste oMns,rJy would 
“or be minimiscd Conversely, a 
ueaaner.r StandsId thet resulL$ In 
substentieI treennent followed by - 
lenddisposalBnbe.seidtomtnimize 
threets. caking lnm ec- the toaty 
of threats posed (Le. incIud&lg tbnse 
posed if the sofl were left in place 

I  

inmeated). Id. The soil ueaaienr 
StandKdsWillordiwilyCtlS~ti 
contaminated soil Is appmptirely 
ueated within the meaning of RCRA 
Secdon 3004(m). constderlq bob the 
threets posed by new lend d$xssI of 
treated SOU and the tbmets posed by on- 
going lend dispcsaI of aLang 
contaminated soil (e.g.. If the soil were 
left in plece wucecedl. 

EPA recognizes that sor+ people may 
be concerned that a situation may arise 
where the soil treatment standards are a~ 
levels that are higher than thme thet 
EPA or eri adhoed state beIieveJ 
should be required for sofl cleanup 
under e cleanup program The Agency 
ac!!owIedges that this may occur. The 
roll o-cement standards. Ifke ocher land 
disposeI resulction ueement standards. 
em based on the performence of sped& 
treacnent ZchnoIo@es. As discussed 
ceder ?n today’s preambfe. :ecllology- 
based standards have been upheld as a 
pvmissfble means of impIememing 
RCX4 Se&on 3004(m). Most sofl 
cleanup levels M based not on the 
peformance of spedfic maonent 
technoIoglu bur on en analysis of risk. 
For tbIs reason. tedmology-birred 
treeonent standerds wiIl sometimes 
over-end some&es under-esdmate the 
emount of ueetment nwSSary to 
achtwe site-specific. risk-based go& 

Tbepurposeofthelanddisposal 
resulCdon ueeotlmf stett tr to 
- that pmhibited haEKdolL.5 weetes 
M properly pn?-treated before disposal 
(Le.. mated so thet short- and long-term 
thre&tohumanhealthendthe 
environment posed by land disposal em 
minimized). As discussed above. the 
A@ncy beliewzs the sotl treatment 
etenderds prom&& today fuIBll that 
mendase for soil cbet contains 
prohibited listed hezardoue waste or 
&bits a chsmcterlstic of prohibited 
hezardous waste. However, technology- 
based treeurlenr stendems M not 
Ileaszdy aopmpriate surrogates for 
SIG?-speclflc risk-based clesrmp levels. 
In a circumstence where the SOII 
Ueeonent send&s reeuIt in conmhlent 
mncernd~dOnr that Kc htgher then 

ernined. on a site-sp&fIc 
basts. co be-required for soil &enup. 
udsdng remedial pro- sudl as 

EPA has long indicated tit its 
pr&retue would be to estabIish .a 
complete set of risk-based landxlisgose,l 
ueetment stenderds at levels &et 
mintmire short- and long-term threats to 
humen hdth and rtre envimtunenr 
See. for e.wnple. 5S FR at a641 (Feb. 26. 
1940). However. the ditBcuIctes 
Involved In esrablishing risk-based 
stander& on a nationwide bests ere 
formidable due in large pert to the wide 
variety of site-specific physical and 
drdcal wmpositioru encountered in 
the Ee!d and the uncerxtndez Involved 
ln eveluadng long-ienn Ureets posed by 
land &p-al. Id.: 60 Fit 6638066081 
(Dee 21.1995). For rhese reasons the 
Agency has chosen to establUh land 
cUspad res~Iction treatment stenderds 
based on tie performance of speciEc 
ueetme~ technologies. Although 
technology-based treetment standsrds 
M permi&bIe. they may not be 
@abUshed at 1eveIs more stiingent than 
thcee “et~~ary to minimize short and 
long-tem~ tiean to human health end 
the envirmment Hazardous Wsste 
Treement CoundI. 886 F. 2d et 362 
(Iend dIspmd resoiaion ueeonent 
standKds may not be established. 
“bevond the ooim et which there is nor 
a %-eat” to)lumen health or the 
CUtVitDlRtlCt-lt”). 

We using risk-based approaches fo 
deter&x w&n threats a& inwmized 
one nedottd b&s has proven 
exuemdy dimcldt. these difEcl.ddU 
wlU diminish when evalueting ii.& 
paed by a rpedflc contedneted soil fn 
a pertlmIer remedladon setting since. 
during rem&&on. one typically bee 
detailed site-spedfic inform&on on 
mnrtitumts of concern. potential 
human and envimnmencal receptors. 
end potential mutes of exposure. For 
this R~SOR E?A Is eeebl&hing a site- 
sped6c vet-lance from the technology- 
besed soil t~eerment standards. which 

RCiU Corrective Actton CERCLA and 
state cleanup programs could be applie. 
to ensure char remedies are adequrely 
pmtecclve. These programs already 
erasure protectton of human health and 
the envimnmenr when managing -t 
concamiriated soils-I.e.. SOILS that ere 
not .subJect co the LDRs-end other 
zwnedbdon WC.S:CS. Futhennore. es 
tiIsms4 later In today’s rule. treated 
contaminated SOU woAd remain SUbJIM 
tore&don under RCRA Subtitle C 
tmIess and until E?A or an authorized 
me made en eftknacive de&ion that 
thesofl did not conrain hazardous waste 
or. In the cese of chamctelisLtc soil. no 
longer uNbited a hazardous 
cheraaeds~c. 
3. \iadence From the Soil Treatment 
Standards at Risk-aased Levels 
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can be used when ~eatmenf to 
concentauon5 of hazardous 
onsticuenu gre?.~er (i.e.. hqler) than 
those spe&ed in the sofl ueaanent 
:xandard5minimizes short- and 1ong. 
:a? ztzeau to human health and the 
e*nronmenL in rdlis way. an a ca%-by- 
case basis. risk-based LDR marment 
~tandarck approved througha variance 
process could supersede thetechnology- 
based soil ueaunenr srandardt This 
approach w-u first discuzsed in the 
Se)tembe- :4. 1993 pmposaI, where 
EPA proposed that determbzat?ons that 
mncarninatsd soil did not mm longer 
contaized hazardous waste auld 
supcnede LDR treatment stand&s, if 
the “contained-in” level aSso 
comtiturad a “ndnimtzed dueat” level. 
It was .repeated In the April 29, X996 
pmpasd where the Agency pmp~scd 
chaLincemindr~Qnm.vKfancst 
from :and disposal resplpioD ueaenent 
standards could be approved in 
dtuations where concen- ht@wr 
than the n-eaanent standad mkrimized 
theam.‘* 58 FR at 48128 (sepmmk 14. 
1993) and 61 PRat 18811 and 19912 
(A 

i 
r?l 29. 1996). 
tthiStime.EPAiSallowfngtheNk- 

based variances only for conunirwed 
sofls. The Agency be!Jeves ti 
l.tmimAm Is appropriate for a number of 
RMOM. F&SC. contaminated s&s are 
most often generated dcrfng agency 
ovB15een deanups. such as cERcL4 
!eanups. RCRA corrective ac~ons or 
.are overseen cleanups. This ryps of 
.~olvement !n cleanups powOns EPA 

and auW&ed states [o appn@ately 
consider site-specific. risk-based issues. 
Second. during remediarion. experu 
and fleid personnel typically gather 
detailed site-specific infonnauon on 
risks posed by spedtic hzardcu 
ConsUnmnts or combinadons of 
hazardous constituents, potenriel &ect 
and fndirect exposure routes. risk 

pathways and human and determination. 62 PR at 64507 (Dec. 5. 
envtro- receptors. Thmogh 1997). 
application of this informatio& While not required ETA ant&pares 
overseeinn aeendu can eUmioate man” that decisions about dte-SpecifXc 
of the lon$&n unc el-amimancdaid rntntda threat de&ionsTvarianc~ will 
wtth land disposal and. therat&. make often be combined with decisions that 

sofl no longer conrains hazacdous waste. appropriata &k-based decisiolu 
ydtng. the extent of manncm needed 

murtmur short- and Iowterm threats 
As dj.scmGd her in today’s Preamble, 
Agency guidance on “contained-in” 
detenninadDns is esKmiallycherame 
a5 rile l-equlremen5 fJr site-spec!fic. 
risk-based minimise threat 
de@nntnaUOm pmmuigated today. For 
char reason. EPA believes it will .Jw 
be appropriate tD cmnbine a mntdned- 
in detemdnstlon with a site-specfffc. 
r&k-bared - threat VKlance. In 
these cases. EPA enmumges program 
implmen~ and fadlity owners/ 
operators to m&de infotmation about 
the “contdned-ln” da&ton in the 
public notice of the dterpec?fic 
mWmizrrhreat~.lnIniases 
where a site-sped& mfnirn?ze threat 
variance ?s combined with a de&ion 
that a soil no longer contain! hazardous 
waste. once mated to mmpiy wfch the 
heam~~t standard imposed by the 
variance. the soil would no longer have 
any obligatlo~ under RCRA Subdue C 
and could be man-aged-Inc!udIng lsnd 
disped-wtthour ib-iher conml 
under RCFA SubUde C l-w contained- 
in policy is discussed in mora detail in 
Section VTf.B.8 and SectIon WI.2 of 
toda 

EJ 
‘s preamble. 

A reminds program impk.mentors 
ChU CoNiftent With the rest of the land 
dispnsd restri~on program. sire- 
qxifii determmations that rhreao are 
mintmizedcannotbeb%edonthe 
potentid safety of land disposal wdu. 
or engimved RNcNrcs such a5 liners. 
caps. shmy walls or any other pr-acuce 
o-g after land dtposal. Amei-!can 
Peuolerrm In% v. EPA. 906 F.Zd 7.29. 
736-36 (XX. Cfr. 1990) (land matment 
cannot be conddered In determining 
whether threas posed by land disposal 
have been nU”imized bscause land 
ueacmcnt ir a type of land diqmal and 
smdon 3004(m) rquires rhat threats be 
mmuntaed betore land disposal occurs): 
see &a S. Rep. No. 284.98th Con& 1st 
sczs. at 15. stadng that en#newd 
barriers -t be considered in 
ancning n~migmdon varhnce.s 
because ‘%+dfidd banlem do not 
provide the assunncu necessa~ to 
meettkesmndard”Thismeanschat 
silPspeci6c nlidnae threat 

cermtnadons must be bared on the 
i!l-mmt threats any given contxninated 
soil would pose. The Agency recogniw 
that ti WlI have the eifect of 
precluding site-specific minim&e threat 
variances for remedie9 til rely. we” in 
part. on capping, mncatnmenc or other 
physical or insat~donal ~ontxok. In 

some colnmenmm wpresed mnccm 
thataxltig s-i*SpedfiG !d.sk-k%d 
mtntmire thzeat detumin&om would 
abm@te the Agency’s r~tics 
under RCRA See&n 30040. The 
Agency suo 

7 
y dtsa@ws. RCRA 

Sectton 3LW ml requires EPA to 
eitabl.ish “levels or merhods of 
meaane”L if my. * - *:*xnthec%eof 
coneminated soil. EPA is “bushing 
those leve!s today based on the 
perfoITIr%ce of available. appmprlate 
soil zeaancnt technologler FmvidIng a 
variancepmcestomodifyrievelor 
method of tream~ex on a .ase-by-case 
besisreducrstheUkalihood&atinany 
particular situation techn01ogy-based 
Mnnent standardt will r&sulc In 
trearea~ennbeyo” the point at which 

mumntzed. The @xxy is 
nquiringtimfnimiaethreat~ 
determinetions for contaminwd soils 
be evaluated using the cd.surq site 
SpdfiCvarfanctlpiTCSSSS%l2Uti”40 
CIR 268.44(h). EPA reedy added 
language to this provision to clarify that 
variances -t be appmvacl tithouc 
oppormntty far public pardciP&on. 
induding norice by appropriare means, 
oppor”mity far public comment and 
adequate expianation of an uuimate 
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addition to being compelled by the 
statute. the Agency believes this 
approach is proper. in that it may 
encourage remedy choices that rely 
more pr!xlomioanUy on treatment co 
pelmenenUy and SigntRcanrly reduce 
the eoncencmiom (or nobility) of 
hazardous colnutoeo ts in contaminated 
Al. The Agency hes a smng and 
longsanding prefm?nce for these cjpee 
of more Pem¶anM reamed&l 
approaches. 

IO addition. at a minimum alrrmariM 
land disposal resukdon ueaanent 
srmdds eskbllchcd rhmughsife 
.qxdfSc. risk-based - threat 
variances should be wlthtn the range of 
values the Agency genemlly finds 
acceptable for r&k-based cleanup levels, 
lilac is. for cx&ogWs. eltemauve 
treatment smndeds should ensure 
Co~tuenC ConcemrauoN that res.ut in 
the cd excess rklc from any Inedhm 
to an fndtvidual upmed over a lifetime 
generally fxling Will a laoge Emm 
lo-’ to 10-h. ushg 10-a as a poIllt of 
depamre and ti a preference. all 
thingt being qual for achieving the 
more protective end of the dsk range. 
For non-carcinogenic effects. alternative 
Ueament standards should e- 
coNtituenc COllCemaexls chat an 
fndIvidual could k ucpa~ed to on a 
daUy b&s without appreciable risk of 
delererious effect dur!!g a lifetime: in 
&mal. the hazard Index should nor 
exceed one (1). Camdrvenr 
concerloadoN that achieve these levels 
should be c&ulaced based on a 
reasonable rzEdmum exposure 
scenario--chat Is. based on an analysk 
of both rhe cwreiu end reasonably 
=xpected Euture land uses, with 
exposure parameters c$s~ebasa%d&onn 
reasonable assessment 
expsure that InIght occur. The Agency 
believes these represent an appmptirc 
nngeofminimumveluesforslte- 
Spedfic, risk-based t&imize threat 
determinations because sites cLeaned up 
co these levels en tyPically released 
Emm regu&tory coimd under the 
Pedval CERCLA pmgmm end the RCR4 
comCtIve a&n program see. for 
-pie. the Nacioml Contingency Plan 
(55 FR 8666, March 8.1990) the 1990 
XRA Gm-ecttve kfon Subpart S 
%mal(55 FR 30798. July 27,199O). 
and the 1996 RCRA Gxrecttve Action 
subpan s ANFR (61 PR 19432. May 1. 
1996). In additton to achieving 
plm.eaIon of hImlao heelth. eltemetive 
heatment smndards cm5t ensure that 
Urvim-talnceptors are pmtected 
and muit dso eraue chat no 
unacceprable aansfa of contemtnauon 
Emm one medium CD another. for 
-pie. from soU ro gmund water. will 

occur.= ?rorecdon of en virmmend 
recepron and agaimt m 

mminaccon may. in some cases. 
&ire more smrlgenr (Lr. lower) 
akerntive Pea- standards then 
would be necessary m pmtap human 
health alone. The Agency wgntzes 
that ti approach Is dIffernx fmm the 
approach used in developing neaonai 
risk-based A. -threatkvels 
proposed in the &zardousweste 
IdendBcarion Rule @IWR-tie). 60 PR 
66344 (December 21. 1996).This 
diffcrrnce ls proper, In tbacdle HWIR- 
waste pmpasel concemplaod 
naaonally-aPpUceble risk-based LDR 
treaonent sanderds end. tin&ore. bad 
toconsiderthemyriadofpmndal 
apan~e pafinwy and v whlcb 
might occur at any given SW. nacton 
wide. A site-specific minlm!z threat 
detmniaadon is informed byaaua~ end 
resalable potenual ucponrrc parhwap 
end recepcon ar a spec%ic Lnd dIsposeI 
locatIon 

Although not expressly ltmited to 
land disposal of cnnaminarcd soil err 
site. EPA anticipates that slk-spedac 
minimize chrear variances wsu. most 
often be applied to these aclvides. Tix 
bask for developing an alcemadve land 
diqosel resriNon ceamencstandard 
during he si:e-specific minMze threat 
vadance Is applicauon of r!! 
InEnrmabon about spedfic cTqla%E 
pathmys and recepton OE cacem. To 
apply such a verhnce to off& lend 
dispaaLthe- standad would 
havetnbeinfo~edbytheaponve 
pathways and receptors p-t et tie 
off-sire land d+msel areas (eswming no 
phyrM or engineer& saucaxes or 
orher post-land-d+asal commls). 
wi-desudlananal~Isaumved.thIs 
information is not. to he Ascra~v’s 

site-sp& minimize threat variance be 
WithIn the range of acceptable values 
the Agency rypically uses for deanuP 
decisions. = discussed above. In 
addttion. es discussed above. the 
AgacyhescMfiedrhafunUkesome 
CERCLA orRCEL4 correct.% action 
rrmedl+r sitH.pecific mfnimlzc dreet 
variances my not I-E+’ 0” post-land 
dispasd CmmuIs. 
4. Conrdm Subject to Treeenenc 

For sofl contaminated by Iisced 
hazardous waste, EPA proposed that 
uemnent would be required for each 
hazardour coNuNent orlginaclng fmm 
the contaminrdng waste. For roll which 
exhibfk (orexhibited) a chancte.risUc of 
hazardous waste. EPA proposed that 
keatment would be required: (1) in tie 
case of ix soil. for the chaacterisdc 
wxmmhmlc (2) In the case of ignflable, 
reacuve or mi-ros1ve soil. for the 
CharactvLxC ProPerry; end. DHn both 
cases, for all underlying hazardous 
constItuenk. 61 FR at lggti (April 29. 
1996). Under the 1996 propa& 
treatment wouId have been rqulred 
only when those consti~ents were 
InItlally p-r at ConcenMllollJ 
greater Than ten timer the universal 
treatment standard. EPA also requested 
comment OR among other things. 
whether. forsoil contaminated by listed 
hazardom u-ate. treatment should be 
required for all unde+ing hezardou 
CONdtucnk pl-ment at concenoadons 
above ten chnes the UK. Underfvinn 

fluoride. suEdesa vanadium. seIe:tium. 
and zinc. which ten reasonably be 
expected to be present at rhc p&r of 
genuanon of the hazerdous waste. at a 
co~ntration above the consdtllent- 
SpedEic m-s treament Scanderds.” 

Many c- ten supported the 
propwed approach Some cormnem~. 
bowever, UpmKd concern that 
because co-ted soil often 
cmlcahs “UmWUS hazardorrt 
coNtituenk eom a variety of sources. 
limoing a-eamem of soil contam&lati 
by listed hazardous waste to 
CoNfltuenk odginaung chn the 
contamiMung waste mIghr r-?suIt In soil 
c!J- v&h usted xwaste 
undergoIng lrrs treaanwt than soU 
whkh exhIh!k (or exhibited) a 
chamadscicofhazardou waste. One 
cnmmenter also aserted that the 
propwed approach to consuNcNs 
subject to treauoent was. in the cese aE 
soit~bbvlistedhazardous 
waste. Inconsistent -kh the Chemtal 
waste opinion On further 
comtdemtlon EPA was persuaded that 
It is prudent to apply the logic of the 
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ENVIRONMENTAL PROTECTION 
AGENCY 

40 CFR Part 268 
[No. F-97-TVZF-FFFFF: FRL-6932-61 

Clarification of Standards for 
Hazardous Waste Land Disposal 
Restriction Treatment Variances 

AGENCY: Environmental Protection 
Agency. 
ACTION: Final rule. 

SUMMARY: EPA is today finalizing 
clarifying amendments to the rule 
authorizing treatment variances from 
the natlonal Land Disposal Restrictions 
(LDR) treatment standards. The 
clarifying changes adopt EPA’s 
longstanding interpretation that a 
treatment variance may be granted when 
treatment of any given waste to the level 
or by the method specified in the 
regulations is not appropriate, whether 
or not it is technically possible to treat 
the waste to that level or by that 
method. In response to comment, the 
Agency is indicating in the rule the 
circumstances when application of the 
national treatment standard could be 
found to be “lnapproprlate”. 
specifically where the national 
treatment standard is unsuitable from a 
technical standpoint or where the 
national treatment standard could lead 
to environmentally counterproductive 
results by discouraglng needed 
remediation. 

In addition, EPA proposed to reissue 
the treatment variance granted to Cltgo 
Petroleum under the clarified standard. 
The Agency is not taking further action 
on this part of the proposal because, due 
to changes in Citgo’s remradiation plans 
for its Lake Charles Louisiana facility, 
this particular variance has become 
moot. The Agency is consequently 
withdrawing the Citgo variance. 
EFFECTlVE DATE: These flnal regulations 
are effective December 5, 1997. 
ADDRESSES: The official record for this 
rulemaking is located at the RCRA 
Information Center at Crystal Gateway I, 
First Floor, 1235 Jefferson Davis 
Highway, Arlington, Virginia. The 
RCRA Information Center is open from 
9:00 a.m. to 4:00 EST pm., Monday 
through Friday, except Federal holidays. 
The Docket Identification Number for 
today’s action is F-97-TVZF-FFFFF. 
Appointments to review docket 
materials are recommended. 
Appointments may be made by calling 
(703) 603-9230. Individuals reviewing 
docket materials may copy a maximum 
of 100 pages from any one docket at no 
cost. Additlonal copies may be made at 

a cost of $0.15 par page. In addition, the 
docket Index and some supporting 
materials are available electronically. 
See the SUPPLEMENTARY INFORMATION 
section for information on accessing 
electronic information. 
FOR FURTHER INFORMATION CONTACT: For 
general information on RCRA land 
disposal treatment variances, and this 
rule contact the RCRA Hotline, between 
9:00 a.m. and 6:00 p,m, EST, Monday 
through Friday, except Federal holidays, 
The RCRA Hotllne can be reached toll 
free on (800) 424-9346 or, from the 
Washineton D.C. area. on (703) 412- 
9810. H&ring impaired cab reach the 
RCRA Hotline on TDD 93001 553-7672 
or, in the Washington DC. area, on TDD 
(703) 412-3323. For detailed 
information on specific aspects of this 
rulemaking. contact Elizabeth McManus 
on (703) 308-8657. 
SUPPLEMENTARY INFORMATION: 

Accessing Today’s Rule and Supporting 
Information Electronically 

Today’s final rule, its docket index 
and the following supporting materials 
are available electronically and may be 
accessed through the Internet: To access 
these documents electronically: “Use of 
Site-Specific Land Disposal Restriction 
Treatabillty Variances Under 40 CFR 
26&44(h) During Cleanups” U.S. EPA 
guidance memorandum from Michael 
Shapiro, Director EPA Office of Solid 
Waste and Steve Luftig, Director EPA 
Office of Emergency and Remedial 
Response, Jan. 8, 1997. 
WWW: Http://www,epa.~av/epaoswer/ 

hazwaste/ldr/ldr-iule.htm 
FTP: ftp.epa.gov 
Login: anony&ous 
Password: your Internet address 

Files are located in /pub/epaaswer/ 
hazwaste/ldr/ldr-rulehtm. 
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I. Background 

The essential requirement of the Land 
Disposal Restrictions (LDR) statutory 
provisions is that hazardous wastes 

must not be land disposed until 
hazardous constituent concentrations in 
the wastes are at levels at which threats 
to human health and the environment 
are minimized, and land disposal is 
otherwise protective of human health 
and the environment. RCRA sections 
3004 (d), (e), (s) and (m): 56 FR at 
41168, August 19, 1991; 62 FR at 26062, 
May 12. 1997. These requirements 
normally are satisfied by prohibiting 
disposal of hazardous wastes until the 
wastes’ hazardous constituent 
concentrations reflect the performance 
achievable by the Best Demonstrated 
Available Treatment technology 
(BDAT). 62 FR at 26062, May 12, 1997. 

EPA recognized from the inception of 
the LDR program, however, that there 
would be circumstances when these 
technology-based treatment standards 
might not be either achievable or 
appropriate. Accordingly, EPA adopted 
a treatment variance provision (codified 
in 40 CFR 268.44; 51 FR at 406055 
40606, Nov. 7. 1986) providing that: 

Where the treatment standard is expressed 
as a concentration in a waste or waste extract 
and a waste cannot be treated to the specified 
level, or where the treatment technology is 
not appropriate to the waste. the generator or 
treatment facility may petition the 
Administrator for a variance from the 
treatment standard. The petitioner must 
demonstrate that because the physical or 
chemical properties of the waste differs 
significantly from the wastes analyzed in 
developing the treatment standard, the waste 
cannot be treated to [the] specified levels or 
by the specified methods. 

A treatment variance takes the form of 
an alternative LDR treatment standard. 
Nationally applicable variances and 
site-specific variances that are approved 
using rulemaking procedures are 
codified in the Table to 5 268.44, 40 CFR 
268. 44(o). Site-specific variances that 
are approved using non-rulemaking 
procedures are not codified. 

As set out in more detail in the May 
12 notice, EPA has interpreted the first 
sentence of the treatment variance 
provision as creating two independent 
tests under which treatment variance 
applications can be considered: first, 
where the waste in question cannot be 
treated to levels or by the methods 
established in the rules; and second, 
where such treatment mw be oossible 
but is nevertheless “not appropriate”. 
62 FR at 26059. Mav 12. 1997. EPA has 
further viewed the second sentence of 
the treatment variance provision- 
which refers to a demonstration that the 
waste differs chemically or physically 
from those the Agency analyzed in 
developing the standard-as applying 
only to the technical infeasibility part of 
the standard. 62 FR at 26059, May 12, 
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1997. However, EPA now recognizes 
that the existing rule, as drafted, might 
be read to require a demonstration that 
a waste is physically or chemically 
different along with a showing that it 
cannot be treated to a specified level or 
by a particular method whenever a 
treatment variance is sought, including 
situations where the otherwise 
applicable treatment standard is 
technically possible but, nonetheless. 
inappropriate. This was not EPA’s 
intent, and EPA Initiated this 
rulemaking to remove any drafting 
ambiguity in the rule. 
II. Clarified Standard for Granting 
Treatment Variances 

EPA is finalizing the proposed 
amendment to the rule, with two 
changes. First, EPA is clarifying the 
situations under which treatment 
variances may be approved because the 
otherwise applicable LDR treatment 
standard is “inappropriate.” Second, the 
Agency Is addlng language that 
explicitly requires alternative LDR 
treatment standards approved through 
the treatment variance process to satisfy 
the requirement that treatment 
standards result in substantial treatment 
of hazardous constituents in the waste 
so that threats posed by the waste’s land 
disposal are minimized, and also 
indicates that special considerations 
may arise in satisfying this standard if 
the waste is to be used in a manner 
constituting disposal.’ 
A. Clarlfkatlon of ‘kappropriate” 
Standard 

The Agency proposed amended 
language simply stating that a treatment 
variance could be granted if it is 
‘Inappropriate” to require treatment to 

1 EPA 1s a150 rertorlng language to 40 cm 
268.44(a) and (h) thaf was inadvertently deleted 
when EPA proposed this clarl‘ic~tlon and redrafting 
the inlr~dwtio~ to bath ~rav,s,on~. These chances 
are made to restore the lnidvertently deleted tez 
and to make the difference between natlona, and 
slte.speclflc varlan~e~ more clear. as fo,,ows. The 
40 CFR 268.44(a) nat,onal “arlance IS waste- 
speci‘ic--lt could apply to the same type a, waste 
at ““mer~w slles. National variances are obtained 
by petitlonlng the Admlnlstrator and, as set o”t in 
40 CFR 268.44(b). petitions are processed “sing the 
,xoced”res se, ON I” 40 CFR 260.20. The 40 CFR 
268.44(h) variance is sife.speclf,c--lt applies only 
to a certain waste generated at a psrtlcular site. Site- 
speclfk variances are obtained by petitlanlng the 
Adminbtmor, or the Adminlstralor’s delegated 
representaWe. or a” authorized state. Pedllons fear 
site.specmc “adanCeS are processed 0” a sbby- 
site basis and are not required to be processed “sing 
he procedures set o”t 1” 40 CFR 260.20. Further 
explanatlan on this hue Is Lncluded In the 
Response to Comments Docwnent for today’s action 
In the response to comments submitted by then 
Depanmentof Energy. EPA regards the restoration 
of Inadvertently deleted language and the 
arrocfsred clarlticadans as a technical carrectlan 
and may, thus, make the changes lmmedlalely in 
this final rule. 

the level or by the method set out In the 
rules. 62 FRat 26081, May 12. 1997. In 
the preamble to the proposal, the 
Agency provided examples as to the 
situations when application of the 
otherwise applicable standard could be 
inappropriate. 62 FR at 26059-26060, 
May 12. 1997. In response to comment 
maintaining that the rule language was 
impermlssibly open-ended. EPA has 
decided to include language codifying 
more particularly when a standard 
could be “inappropriate”. These 
circumstances are drawn from EPA’s 
practice in applying the existing rule 
and are consistent with the examples 
discussed in the preambles to the 
proposal and the HWR-Media proposal. 
61 FR at 18810, April 29. 1996. 

The first circumstance is when 
imposition of BDAT treatment, while 
technically possible, remains unsuitable 
or impractical from a technical 
standpoint. The chief example is when 
a treatment standard would result in 
combustion of large amounts of mildly 
contaminated soil or wastewater. 55 FR 
at 8760 and 8761, March 8, 1990: 61 FR 
at 18806-18808. April 29, 1996 and 
Dther sources cited therein. The same 
reasoning could apply when media is 
contaminated with metal contaminants 
and also contains low levels of organic 
contaminants. In such a case, it may be 
inappropriate to require combustion 
treatment of the organic contaminants 
both because it may be inappropriate to 
combust media generally and because it 
may be inappropriate to combust wastes 
where metals are the chief hazardous 
constituent.2 Another potential example 
of where treatment for organic 
contaminants may be technically 
lnapproprlate is when a waste contains 
low co”ce”tratio”s of non-volatile 
organic contaminants (for example, 
concentrations slightly exceeding a 
Universal Treatment Standard) and the 
waste, for legitimate reasons, has been 
stabilized. If the mobility of the non- 
volatile organic contaminants has been 
reduced, it might be inappropriate to 
require further treatment of the non- 
volatile organic contaminants. Cf. 61 FR 
at 55724, Oct. 28, 1996 where EPA made 
a similar finding. Still another example 
of a situation where the otherwise 
applicable LDR treatment standard Is 
technically inappropriate could be a 
case where BDAT treatment could 
expose site workers to acute risks of fire 
or explosion and an alternative 
technology would not. 62 FR at 26060, 

2 Although if should also be noted that it B often 
m”tlne and obviously appropriate to cornbust 
qanle-cantamhvxed hazardous wastes and ,a 
rtablllze the cambustlon reslduer to reduce metal 
moblllty: see, e.g. treatment standards far PO24 
wastes in 40 CFR 268.40. 

May 12, 1997. In all these types of 
circumstances, notwithstanding that it 
is technically possible to achieve the 
standard by using the best demonstrated 
available technology, it could be 
ina 

f 
propriate to do so. 

he second set of circumstances 
where treatment to the limit of best 
demonstrated available technology 
might be inappropriate involves cases 
where imposition of the otherwise 
applicable treatment standard could 
result In a net environmental detriment 
by discouraging aggressive remediation. 
The example EPA and authorized states 
have encountered most often to date is 
where federal rules allow the option of 
leaving wastes in place,’ and a facility 
then has the choice of pursuing the legal 
option of leaving the wastes I” place or 
opting to excavate thereby triggering 
treatment to standards based on the 
performance of best demonstrated 
available technolo~. which can be very 
expensive. 62 FR at 26059, May 12. 
1997. and other sources there cited.4 In 
these circumstances, a treatment 
variance can provide an intermediate 
option of more aggressive remediation. 
which may include substantial 
treatment of the removed waste before 
disposal of that treatment residue-a net 
environmental benefit over leaving 
untreated waste in place. 61 FR at 
55720-22, May 12, 1997. In EPA’s 
experience, this situation often occurs 
when BDAT treatment would require 
that wastes be treated to achieve 
constituent concentrations that fall 
below protective site-specific cleanup 
levels, thus IncreasIng remediatio” costs 
for treatment of excavated wastes. In 
these instances, EPA has indicated that 
consideration of a treatment variance is 
typically warranted (because imposition 
of the otherwise applicable treatment 
standard would discourage aggressive 
remediation and is, therefore. 
inappropriate) and that, if a variance is 
approved, protective, site-specific 
cleanup levels may be used as 

an “8rea bf contamlnatlon”. where remedy selection 
requirements allow a balancing of treatment and 
contahment strategies and where RCRA regulstlons 
allow the amlan of clostna a renulated “nit wth 
wastes left in place. - ” 

‘Another recent example of such B treatment 
“arlsnce was granted to Dow Chemical Co. by EPA 
Re@m V. In this case. the company could legaliy 
leave wastes with,” a” area of contamination but 
requested instead that the wastes be exhumed far 
more sec”re disposal in a subtitle C land”,,. 
Wewing this 81 a “et environmental benefit, and 
further finding that no other westment but 
combustion ws wallable to reduce the relativelv 

dlbenzo-dloxlns and furans,, the Region found the 
e~lsll”~ trealrnent reo”Lreme”t Inaoorooria~e and 
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alternative LDR treatment standards. 
See recent EPA guidance on LDR 
treatment variances: Jan 8, 1997 
memorandum, “Use of Site-Specific 
Land Disposal Restriction Treatability 
Variances Under 40 CFR 268.44(h) 
During Cleanups” from Michael 
Shapiro, Director EPA Office of Solid 
Waste and Steve Luftig, Director EPA 
Office of Emergency and Remedial 
Response and information on 
compliance with statutory provisions 
for LDR treatment. below. In addition, 
see “Hazardous Waste: Remediation 
Waste Requirements Can Increase the 
Time and Cost of Cleanups” U.S. 
General Accounting Office, GAOIRCED- 
98-4, October 1997. 

EPA is accordingly codifying 
qualifying language stating that 
treatment variances can be granted 
where the underlying standard Is not 
appropriate either because it is 
technically inappropriate or because 
requiring LDR treatment is 
environmentally inappropriate in that it 
could discouraae aQQressive 
remediation. ” -- 

Finally, it must be remembered that 
this amended rule does not command 
issuance of treatment variances any 
more than the existing rule does. Like 
the existing rules, the amended rules set 
out circumstances when treatment 
variances may be considered. The actual 
determination of whether an otherwise 
applicable LDR treatment standard is 
“unachieveable” or technically or 
environmentally “inappropriate” is a 
fact-specific determination depending 
largely on site-and waste-specific 
circumstances. 
B. Compliance With Statutory 
Provisions for LDR Treatment 

As stated in the proposal $11 treatment 
variances must be consistent with the 
root requirement of RCRA section 3004 
(m): that treatment be sufficient to 
minimize threats to human health and 
the environment posed by land disposal 
of the waste. See 62 FR at 2606011, May 
12. 1997 [“alternative treatment 
standards [establlshed by a treatment 
variance] must comply with the 
statutory standard of RCRA section 
3004(m) by minimizing threats to 
human health and the environment”). In 
order to ensure that there is no 
ambiguity over application of this 
requirement in the context of alternative 
LDR treatment standards developed 
through the treatment variances process, 
EPA is adding regulatory language that 
explicitly requires the decision-maker to 
determine that a revised treatment 
standard is sufficient to minimize 
threats posed by land disposal. Cf. 6 I 
FRat 55721. October 23, 1996 (finding 

that alternate standard in treatment 
variance does minimize threats posed 
by land disposal). In making this 
determination, however, EPA (or 
authorized State) may consider risks 
posed by land disposal not only of the 
treated residue, but also the risks posed 
by the continuation of any existing land 
disposal of the, untreated waste. that is, 
the risks posed by leaving previously 
land disposed waste in place. Thus, for 
example, in a remediation setting, it Is 
appropriate (and likely necessary) to 
consider risks posed by leaving 
previously land disposed waste in place 
as well as risks posed by land disposal 
of the waste after it is removed and 
treated. Cf. 61 FRat 55721. October 28. 
1996 (fact-specific determination that 
threats posed by land disposal are 
adequately minimized when treatment 
variance will lead to clean closure of 
large surface impoundment, substantial 
treatment of removed waste, and 
disposal of treatment residue in a 
subtitle C landfill) and 61 FR at 18808, 
April 29, 1996, and other sources cited 
therein (determination that the policy 
considerations which argue for BDAT as 
the basis for technology-based standards 
for as-generated wastes do not always 
support a BDAT approach in the 
remediation context). 

In addition, when making a 
determination as to whether the 
statutory provisions for LDR treatment 
have been satisfied, EPA may. of course, 
condition any particular variance to 
apply only in certain circumstances if 
the facts warrant. There is, at least, one 
potentially recurrlng circumstance 
when such conditioning may be 
warranted for treatment variances. 
Under current regulation. hazardous 
waste-derived products can be used in 
a manner constituting disposal provided 
the waste meets the LDR treatment 
standards. 40 CFR 266.23. The 
exemption was premised on findings 
that hazardous wastes would meet 
requirements reflecting rigorous 
treatment which typically destroys. 
removes, or immobilizes hazardous 
constituents to the limit of available 
technology 53 FR at 31198, August 17, 
1988. In order to ascertain whether this 
exemption is still justifiable for wastes 
which receive treatment variances on 
the ground that the treatment standard 
is inappropriate, EPA is noting that as 
part of a determination of whether 
threats are minimized under the 
circumstances, consideration should be 
given to whether this exemptlon should 
continue to apply.5 This would entail a 

fact-specific determination. and notice 
as to how the determination might be 
made would have to accompany each 
such treatment variance. For example, 
in situations where the decision-maker 
determines that use of a product derived 
from hazardous waste in a manner 
constituting disposal would likely not 
be adequately protective even if that 
hazardous waste derived product 
complied with an alternative land 
disposal treatment standard established 
through a treatment variance, the 
treatment variance approval could 
include a condition that restricted use of 
the treated hazardous waste in a manner 
constituting disposal. 

EPA also notes that the Subpart CC 
rules, relating to control of air emissions 
from tanks, containers, and surface 
impoundments managing hazardous 
waste, state that if a waste has met the 
LDR treatment standard set out in 40 
CFR 268.40 (the generally-applicable 
treatment standards. normally the 
Universal Treatment Standards). the 
waste is not subject to further Subpart 
CC controls.6 See 40 CFR 264.1082 (c) 
(4) and 265.1082 (c) (4)) and 61 FR at 
59941, November 25, 1996. The 
limitation to wastes that have achieved 
the generally-applicable treatment 
standard in fact means that the 
exemption is unavailable to wastes 
receiving treatment variances that alter 
the generally-applicable standards for 
organic hazardous constituents. EPA is 
confirming here that this literal reading 
is i*te*t10*a1. 
III. Responses to Comment 

Most comments supported the 
Agency’s proposal, or suggested that 
there was no need to clarify the 
standard in the existing rule. The main 
negative comment came from the 
Environmental Defense Fund, raising a 
number of points. 

First, the commenter argued that the 
Agency’s own closure rules for 
impoundments create the 
environmentally adverse incentive to 
leave wastes In place and thus create the 
dilemma to adopt alternative treatment 
standards. The comment urges 
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amendment of the closure standards for 
im oundments. 

6 hlle it Is correct that the closure 
rules for surface impoundments (and 
landfills) create more opportunities to 
close with wastes left in place than do 
closure standards for tanks, piles, 
containment buildings, and drip pads, 
EPA did not, and is not, reopening any 
of the closure standards In this 
proceeding.7 In developing the 
standards for closure of surface 
impoundments, EPA allowed the option 
of leaving wastes in place because of the 
practical difficulties of removing large 
volumes of waste from impoundments, 
many of which had been operating over 
long periods of time, and the 
recognition that, when properly capped, 
some former surface impoundments can 
safely contain wastes during and after 
post-closure care. 47 FR at 32320 and 
32321. July 26. 1982. EPA also required, 
in the closure performance standards, 
that releases must be minimized or 
controlled at units where waste is left in 
place. 47 FRat 32320 and 32321, July 
26. 1982. In situations where such 
minimization or control is not 
achievable, the closure performance 
standard would not be met and closure 
with waste in place would not be 
avallable under the regulations, In these 
respects, EPA’s closure regulations for 
surface impoundments are identical to 
those for landfills, where waste Is 
purposefully disposed of in the land- 
based units. EPA is re-evaluating the 
relationship between requirements for 
closure of regulated units, including 
surface impoundments, and 
requirements for RCRA corrective action 
and will take this comment under 
consideration during the re-evaluation. 
In the meantime, the Agency 
nevertheless intends to act now in order 
to assure that the treatment variance 
option continues to provide a potential 
intermediate alternative between full 
removal of waste followed by treatment 
to the extent of best demonstrated 
technology on the one hand and no 
waste removal at all on the other. 

Second, the commenter argued that 
the circumstances under which 
treatment variances could be approved 
based on the “inappropriate” standard 
were not adequately defined. The 
commenter then went on to note that 

most of the situations in which the 
Agency contemplated using the 
“inappropriate” standard occurred in 
the remediation setting and suggested 
that the Agency either wait until 
completion of the ongoing rulemaking 
relating to management of contaminated 
environmental media, or limit the scope 
of the variance to remediation 
situations.8 

EPA has addressed the comments 
regarding the specificity of the 
“inappropriate” standard by adding 
clarifying language, based on discussion 
In May 12, 1997 proposal, to the final 
regulations as dlscussed above. 
Regarding the second part of this 
comment. EPA does riot believe it 
should await the outcome of the HWIR- 
Media proceeding to finalize the 
clarifying amendment to the treatment 
variance rules. EPA also notes that 
nothing in this rule forecloses any of the 
actions proposed I” the HWIR Media 
propbsal, Including further definition of 
situations where treatment variances are 
appropriate-for example, codification 
of the type of “minimize threat” 
variance determination discussed in the 
HWlR-Media proposal. 61 FR at 16610- 
18812, April 29, 1996. The Agency is 
continuing to evaluate and review 
comments on this part of the HWIR- 
Media proposal. 

The Agency is persuaded by the 
commenter’s observation regarding use 
of treatment variances in the context of 
remediation. Accordingly, In response 
to this comment, EPA has chosen to 
expressly limit approval of treatment 
variances using the “environmentally 
inappropriate” test to remediation 
wastes. In this context. remediation 
waste includes all solid and hazardous 
wastes and all media (Including 
groundwater. surface water, soils and 
sediments) and debris, which contain 
listed hazardous waste or which 
themselves exhibit a hazardous waste 
characteristic when such wastes are 
generated during remediation, such as 
RCRA corrective actlo”, CERCLA 
cleanup, and cleanup under a state 
program. This definition is consistent 
with the existing definition of 
remediatlo” waste in 40 CFR 260.10 
except that it is not limited to wastes 
generated for purposes of corrective 
action under 40 CFR 264.101 or RCRA 
Section 3006(h). Since site-specific land 
disposal restriction treatment variances 
will undergo review and approval by 
either EPA or a” authorized state, EPA 
does not believe it is necessary to limit 

the eligible wastes to corrective action 
cleanu s. 

Fina P ly. the commenter went on to 
argue that the open-ended proposal 
effectively reopened the question of 
whether site-specific treatment 
variances (40 CFR 268.44 (h)) could be 
issued without going through notice. 
and-comment rulemaking, the argument 
being that each such variance would 
establish a new criterion for what “not 
appropriate” means. 

ite specific treatment variances can 
be granted without using rulemaking 
procedures. 53 FRat 31199-31200, 
August 17. 1986. EPA did not reopen 
this issue in this proceeding. which just 
is adopting clarifying amendments 
which reflect EPA’s longstanding 
practice and interpretation of the 
treatment variance rules. 62 FR at 
26059, May 12, 1997. However, to 
ensure there is no ambiguity over the 
application of treatment variances, EPA 
Is restoring language to 268.44(h) 
Indicating that the alternative LDR 
treatment standards established through 
the treatment variance process are site- 
specific. This language has always been 
part of 26&44(h) and was inadvertently 
omltted in the proposal of this clarifying 
rule. In any case. the amendment 
adopted today contains explicit 
qualifying language so that whatever 
basis, if any, existed for the 
commenter’s argument is no longer 
present. 

The same commenter. in oral 
conversations with Agency officials as 
well as in public comments. maintained 
the importance of allowing opportunity 
for public participation whenever a site- 
specific treatment variance is being 
considered. These opportunities are 
already provided. The Agency stated in 
1988, when adopting 40 CFR 268. 44(h), 
“[tlhe Agency agrees as a matter of 
policy to allow opportunity for public 
notice and comment prior to granting a 
nonrulemaking variance from the 
treatment standard. Because 
circumstances under which one might 
apply for a site-specific variance vary 
vehicles for public comment will be 
specified on a case-by-case basis.” 53 FR 
at 31200, August 17. 1988. In response 
to this commenter’s concerns. however, 
EPA has decided to Indicate in the rule 
that opportunity for public participation 
must be provided when granting or 
denying any site-specific treatment 
variance. In doing so. the Agency is 
simply repeatlng in the rule what it 
wrote in the August 1986 preamble. The 
Agency does not view this step as 
creating a new regulatory requirement 
or altering existing practice and, by 
adding the August 1968 preamble 
language to the rule, is not intending to 
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reopen the issue (settled in 1988) of 
whether site-specific treatment 
variances can be approved or denied 
without going through rulemaking 
procedures. 
IV. Withdrawal of Citgo Treatment 
Vt%hlW 

EPA granted a treatment variance to 
Citgo Petroleum on October 28, 1996 for 
wastes oresentlv disoosed in a large 
surface’impounhme~t awaiting cl&we. 
61 FR 55718. October 28, 1996. Because 
the company had the legal option of 
closing the impoundment with waste in 
place (assuming the technical standards 
for such closure could be justified), and 
was virtually certain to pursue that 
option if treatment of the waste to the 
limit of best demonstrated technology 
was required, EPA found that it was an 
environmentally superior result to 
assure clean closure and partial 
treatment. Id. at 55721. The variance 
was in essence used as an incentive to 
assure aggressive clean closure and the 
associated waste treatment. EPA. as part 
of the May 12 notice. proposed to 
reissue the variance under the clarified 
regulatory standard. 62 FR at 26062- 
26061. Ma” 12. 1997. 

Since the variance was granted. Citgo 
has chosen to pursue the legal option of 
seeking to close the impoundment with 
waste left in place. Because of Citgo’s 
decision, EPA believes there is no 
longer any basis for the Citgo treatment 
variance. If the company’s application 
for closure in place is granted, the 
variance is moot. If the application is 
not granted, then the company will have 
to clean close the impoundment and it 
will not be necessary to use the variance 
to create a voluntary incentive for them 
to do so. Thus, in either case, the basis 
for granting the variance no longer 
exists. Accordingly, EPA is withdrawing 
the Citgo treatment variance in today’s 
Notice. Citgo is aware of the Agency’s 
thinking. has discussed the issue with 
EPA, and agrees not to oppose 
withdrawal of the variance. 

V. State Authorization 
Under section 3006 of RCRA, EPA 

may authorize qualified States to 
administer and enforce the RCRA 
program within the State. Following 
authorization. EPA retains enforcement 
authority under sections 3008. 3013, 
and 7003 of RCRA. although authorized 
States have primary enforcement 
Cesoonsibility. The standards and 
req;ireme& for authorization are 
found in 40 CFR part 271. 

Today’s rule is’being promulgated 
pursuant to section 3004(m) of RCRA 
(42 U.S.C. 6924(m)), a provision added 

by HSWA.9 Therefore, the Agency is 
adding today’s rule to Table 1 in 40 CFR 
271. I(i), which identifies the Federal 
program requirements that are 
promulgated pursuant to HSWA. States 
may apply for final authorization for the 
HSWA provisions in Table 1, as 
discussed in the following section of 
this preamble. 

EPA orieinallv indicated that states 
could notlbe aufhorized to review and 
approve national treatment variances 
pursuant to 40 CFR 268.44(a) because 
such variances could result in 
nationally-applicable standards for a 
new waste treatability group. 52 FR at 
25783, July 8. 1987. In the HWIR-Media 
proposal, EPA clarified that state3 could 
seek authorization to review and 
approve site-specific treatment 
variances pursuant to 40 CFR 268,44(h). 
61 FR at 18828, April 29, 1996. 

The site-specific variance provision is 
less stringent than the generally 
applicable LDR program (i.e.. the 
underlying treatment standard from 
which a variance is sought). Since 
today’s final rule clarifies the existing 
regulafions. for authorization purposes 
it is considered as stringent as, but no 
more stringent than the existing site- 
specific variance regulations. Thus, 
states are not required to adopt 
regulations equivalent to 268.44(h) 
either in its current form or in the 
clarified form promulgated today. 
Although States are not required to 
adopt regulations for site-specific LDR 
treatment variances, EPA strongly 
encourages States to adopt and become 
authorized for the clarified standards 
established today and is committed to 
expediting the state authorization 
process for this rule. In the meantime. 
EPA will continue to review and 
approve (as appmpriate) treatment 
variance applications in all States. 
VI. Regulatory Requirements 
A. Regulatory Impact Analysis Pursuant 
to Executtve Order 12866 

Executive Order No. 12866 requires 
agencies to determine whether a 
regulatory action is “significant.” The 
Order defines a “significant” regulatory 
action as one that “is likely to result in 
a rule that may: (1) have an annual 
effect on the economy of $100 million 
or more or adversely affect. in a material 
way. the economy, a sector of the 
economy, productivity, competition, 

jobs, the environment, public health or 
safety, or State. local, or tribal 
governments or communities: (2) create 
serious inconsistency or otherwise 
interfere with an action taken or 
planned by another agency; (3) 
materially alter the budgetary impact of 
entitlements. grants, user fees, or loan 
programs or the rights and obligations of 
recipients; or (4) raise novel legal or 
policy issues arising out of legal 
mandates, the President’s priorities, or 
the principles set forth in the Executive 
Order.” 

The Agency considers today’s final 
rule to be nonsignificant as defined by 
the Executive Order and therefore not 
subject to the requirement that a 
regulatory impact analysis has fo be 
prepared. Today’s rule clarifies and 
codifies, in regulatory language, existing 
EPA standards for the application of a 
treatability variance where the treatment 
standard is not appropriate for the 
restricted waste subject to the standard. 
Thus, because today’s rule clarifies and 
codifies existing EPA interpretation of 
the treatability variance provision, no 
incremental costs are associated with 
this rulemaking. 
B. Regulatory Flexibility Analysis 

Pursuant to the Regulatory Flexibility 
Act (5 U.S.C. 601 et seq., as amended by 
the Small Business Regulatory 
Enforcement Fairness Act of 1996 
[SBREFAI) whenever an agency is 
required to publish a notice of 
r&making for any proposed or final 
rule, it must prepare and make available 
for public comment a regulatory 
flexibility analysis that describes the 
effect of the rule on small entities (i.e., 
small businesses, small organizations, 
and small governmental Jurisdictions), 
However, no regulatory flexibility 
analysis is required if the head of an 
agency certifies the rule will not have a 
significant adverse economic impact on 
a substantial number of small entities. 

SBREFA amended the Regulatory 
Flexibility Act to require Federal 
agencies to provide a statement of the 
factual basis for certifying that a rule 
will not have a significant economic 
impact on a substantial number of small 
entities. The followina discussion 
ex lains EPA’s determination. 

PA has codified regulatory language 
in todav’s rule that oetitioners of 
restricted wastes that wish to obtain a 
treatment variance do not have to show 
technical infeasibillty when the 
treatment technology is not appropriate 
to the waste. This regulatory language 
clarifies long standing and current 
Agency interpretation of the 268.44 that 
the two tests of technical infeasibility 
and inappropriateness are independent. 
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(See above discussion and 61 FR 55718 
at 55720-21. October 28. 1996: 53 FR at 
31200. Aug&t 17, 1988:‘55 Fi8666 and 
8760, March 8, 1990; 61 FR 18780 and 
18811, April 29. 1996.) Because this 
regulatory language codlfles existing 
EPA Interpretation of current 
regulations, it imposes no costs or 
economic impacts on small entities 
applying for treatability variances. 

Because this clarification does not 
impose a” adverse economic impact to 
any small entity that Is either generator 
of restricted waste or an owner/operator 
of a treatment, storage or disposal 
facility managing such waste that is 
petitioning the Agency for a variance 
from the treatment standard, I hereby 
certify that this rule will not have a 
significant adverse economic impact on 
a substantial number of small entities. 
This rule, therefore, does not require a 
regulatory flexibility analysis. 
C. Unfunded Mandates Reform Act 

Under Section 202 of the Unfunded 
Mandates Reform Act of 199.5, signed 
into law on March 22, 1995, EPA must 
prepare a statement to accompany any 
rule where the estimated costs to State, 
local, or tribal governments in the 
aggregate, or to the private sector, will 
be $100 million or more in any one year. 
Under Section 205. EPA must select the 
most cost-effective and least 
burdensome alternative that achieves 
the objective of the rule and Is 
consistent with the statutory 
requirements. Section 203 requires EPA 
to establish a plan for informing and 
advising any small governments that 
may be significantly impacted by the 
IUlt?. 

Because this regulatory language 
codifies current EPA Interoretation of 
existing treatabllity varian’ce language 
and thus imposes no costs, EPA has 
determined that this rule does not 
Include a Federal mandate that may 
result in estimated costs of $100 million 
or more to either State, local, or tribal 
governments In the aggregate. As stated 
above, the private sector is not expected 
to incur costs exceeding $100 million. 
EPA has fulfilled the requirement for 
analysis under the Unfunded Mandates 
Reform Act. 
D. Submission to Congress and the 
General Accounting Off& 

Under 5 U.S.C. 801(a)(l)(A) as added 
by the Small Business Regulatory 
Enforcement Fairness Act of 1996, EPA 
xbmitted a report containing this rule 
and other required information to the 

U.S. Senate, the U.S. House of 
Representatives and the Comptroller 
General of the General Accounting 
Office prior to publication of the rule in 
today’s Federal Register. This rule is 
not a “major rule” as defined by 5 
U.S.C. 804(Z). 

List of Subjects in 40 CFR Part 268 
Environmental protectlo”. Hazardous 

waste, Reporting and recordkeeping 
requirements. 

Dated: December I. 1997. 
Carol M. Browner, 
Admlnlstrator. 

For the reasr~ns set o”t in the 
preamble, title 40, chapter 1 of the Code 
of Federal Regulations is amended as 
follows: 

PART X&LAND DISPOSAL 
RESTRICTIONS 

1. The authority citation for part 268 
continues to read as follows: 

Authority: 42 USC 6905. 6912(a). 6921, 
and 6924. 

2. Section 268.44 is amended to revise 
paragraphs (a) and (h), add paragraph 
(m), and remove paragraph (p) as 
follows: 

5288.44 variance from a treatment 
standard. 

(a) Based on a petition filed by a 
generator or treater of hazardous waste, 
the Administrator may approve a 
variance from an applicable treatment 
standard if: 

(1) It is not physically possible to treat 
the waste to the level specified in the 
treatment standard, or by the method 
specified as the treatment standard. To 
show that this Is the case, the petitioner 
must demonstrate that because the 
physical or chemical properties of the 
waste differ significantly from waste 
analyzed in developing the treatment 
standard, the waste cannot be treated to 
the specified level or by the specified 
method; or 

(2) It Is inappropriate to require the 
waste to be treated to the level specified 
in the treatment standard or by the 
method specified as the treatment 
standard, eve” though such treatment is 
technically possible. To show that this 
Is the case, the petitioner must either 
demonstrate that: 

(i) Treatment to the specified level or 
by the specified method is technically 
inappropriate (for example, resulting in 
combustion of large amounts of mildly 
contaminated environmental media): or 

(ii) For remediation waste only, 
treatment to the specified level or by the 
specified method is environmentally 
inappropriate because it would likely 
discourage aggressive remediation. 
* * * * * 

(h) Based on a petition filed by a 
generator or treater of hazardous waste, 
the Administrator or his or her 
delegated representative may approve a 
site-specific variance from an applicable 
treatment standard if: 

(1) It is not physically possible to treat 
the waste to the level specified in the 
treatment standard. or by the method 
specified as the treatment standard. To 
show that this is the case, the petitioner 
must demonstrate that because the 
physical or chemical properties of the 
waste differ significantly from waste 
analyzed in developing the treatment 
standard, the waste cannot be treated to 
the specified level or by the specified 
method: or 

(2) It is Inappropriate to require the 
waste to be treated to the level specified 
In the treatment standard cur by the 
method specified as the treatment 
standard, even though such treatment is 
technically possible. To show that this 
is the case, the petitioner must either 
demonstrate that: 

(i) Treatment to the specified level or 
by the specified method is technically 
inappropriate (for example, resulting in 
combustion of large amounts of mildly 
contaminated environmental media 
where the treatment standard Is not 
based on combustion of such media): or 

(ii) For remediation waste only, 
treatment to the specified level or by the 
specified method is environmentally 
inappropriate because it would likely 
discourage aggressive remediation. 

(3) Public notice and a reasonable 
opportunity for public comment must 
be provided before granting or denying 
a petition. 
* * I * * 

(m) For all variances, the petitioner 
must also demonstrate that compliance 
with any given treatment variance IS 
sufficient to minimize threats to human 
health and the environment posed by 
land disposal of the waste. In evaluating 
this demonstration, EPA may take into 
account whether a treatment variance 
should be approved If the subject waste 
Is to be used in a manner constituting 
disposal pursuant to 40 CFR 266.20 
through 266.23. 
* * * * * 
[FR Dot. 97-31914 Filed 12-4-97; 8:45 am] 
BILLIN COOE 8m-60-P 
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This memorandum encourages appropriare use of sire-specific land dk~sal restriction 
(LPR) treatability variances under 40 C$R $268.++(h) for comaminamd soils and orher 
materials managed during cleanups. In pasricular, rhis memorandum clarifies tie minimum 
requiremknrs for alm-mive rreannem standards and outlines treatabiliry variance procedures. It 
builds on Superfund LDR Guides 6A and 6B, “Obtaking a Soil and Debris Trearabiliry Variance 
for Remedial Arxions qd Obtaining a S&l aud Debris Tnzarability Variance for Removal 
Action.“pubIicacion numbers 9347.3-0673 and 9347.3-OB67S, September 1990 and tie quick 
refermce fact sheet ‘Regional Guide: Issuing &-Specific T&ability Variances for 
Contaminated Soils and Debris from Land Disposal Restrictions,” publiczion number 93X0.3- 
08FS, January 1992. 

LPR Applicability 

The Hazardous arid Solid Waste Amendments (HSWA), enacted November 8,1984, 
largely prohibit land disposal of hazardous wastes. w a waste is prohibited from land disposal 
the sunne provides TWO opdoas: comply with a specified treaunenr standard designed to 
rrkdmke &rears IO humus health and the environment prior to land disposal or dispose of $e 



waste in a “no migration” unit.’ Land disposal includes any placetnem of hazardous wasw into a 
l&fill, surface impoucdmen~ waste pile, injection well, land rreaumm faciliry, salt dome 
fotnusion, SII bed formation, or underground mine or cave. See, RCRA Setioa 3004(k). 

Since 1984, EPA has developed LDR uearme.m standards for all hazardous wasux listed 
or identified at the time HS WA was enamd and many hazardous w@.tes that have been 
subsequenfly listed or identified (e.g., rhe new toxicity cbaracterikc (TC) wastes). The Agency 
recognizes, however, char in some cases these generally applicable LDR ueaunem smnda~ds will 
be unachieveable or inappropriate. Wheat 3 generally applicable LDR treatment srandard is 
unachieveable or inappropriate, a site-specific LDR treatability variance offers an oppotumky tn 
comply witi LDRs through development of an altemazive standard based on site- and wake 
s~cific clpracrerisdcs. The Agency’s 1-g policy is thaw site-specific neatability 
variances are gepe.ralli appropriare far conraminated soils; rhey also may be appropriate for otha 
ks~es encou&rcd during site deanups. See, e.g., 55 FR 8666,8760-8761 (March 8, 1990); S8 
FR48092,48125 (September 14,1993); 61 FR 1881X-18808,18810-18812 (April 29,1996); 61 
FR 55717 (October 28,1996). 

It is imporrant u) note that the land disposal restrictions apply only to hazardous wastes 
placed after tie effective date of the applicable land disposal prohibition. Nor all materials 
m&aged during 3 cleanup action are hazxdous wa.+xes and pot all activities conduced during a 
cleanup action constitute placemeti. For example, EPA has interpreted plazment to include 
put&g hazxdaus waste into a la&disposal unit, moving hazardous wastes from one land- 
disposal unil to enorhet, and removing hazardous waste from rhe land, managing it in a separate 
unit, and x-placing ir in the same or adifferem land-disposal unit. Placement does not occur 
when -dous waste is consolidated witbin a land-disposal unit, when ir is trea=d in sizu, or 
when left in place (e.g., capped). See, eg., 55 FR 875~$760, (March 8, 1990). 

When To Use Sire-Specilic Variaaccs 

Site-specific LDR treatabiity variances genefly do not require rulemaking for approval; 
rhey are approved on a case-by-case basis in cxmsideration of sire- and wasrr-specific 
circumstances and conditions. A s.iterspeciIic variance may be approved when the properties of 
rhe waste at issue are physically or chemically different frpm rhe properties of tie wastes 
evaluated in establishing he generally applicable treatment standard and, as a result, the 
gexrally applicable stmdard camtot be achieved. A sire-specific variance may also be approved 
when the generally app!kabIe treatmem srandard is based on a’Best Demonsaared Available 
Technology (BDAT) thaw is ~pproprke for tie waste in quetion See; 268.4401) and 61 FR 
55717 (Ocrober28,1996). 

’ A no migialii uair is B uuir from wbioh dms witi be no migtaiian afhewdous consdnunrr for-s loug as tic 
wake pIaM in the unit rexnains hazardous Scs RCRA Sections 3004(d). (c), (gx5). 
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Common cleanup situations which may prompt considerarion of a site-specific 
uearabiliry variance include.: 

. CIequp of conraminared soils where the generally applicable land disposal 
frearmenr s:aruaiar& are based on combusrlon. For large quantities of 
comaminated sails with reltively low concentradons of hazardous constiments, 
EPA genedy hsiders ueaunenz sandads based on combustion inappropriate. 

. Cleanups where bench or pilor scale snuiies indicare rhar rhe genera& applicable 
land disposal neannenr srandard cannor be achieved. 

. Cleanup of old sludges inirially placedprior IO rhe effecrive dare of land disposal 
prohibitions. In some cases the physical or chemical cemposidon of sludges 
become siey altered upon prolonged exposure to:~naNnl sunlight, acidic 
r&fsll, weather cycles (such as freezerhay) and innusion, commingling, or , 
chemical reaction with rainfall, soil, windblown dirt and/or other co-disposed 
wastes. These types of,exposure can result in &anges in composition through: 
evaporation or migration ofvolatiles, sunlight induced polymerization of 
organics, lime srabibati~ (i.e., self-cementation), photodegradation, natural 
biodegradariou, hydrolysis, and even eleorrolytic o~dation/rcdtion reactions. 
As a result, weathered sludges often no longer have the physical or chemical 
composition of newly generared sludges and a trcatabihty variance may be 
warranted. 

. Cleanups where, ake ro sire-specijc circumsrances, compliavce Wirh rhe generally 
applicable land diqosa! rearmem srandard would resulr in a ner environmenral 
dem’menc. for example. by discouraging cleanup. In some situations, legal and 
protective cleanup alternatives involve the choice between remedies that require 
compliance With LDP treatment standards developed for as-generated W~SWS and 
remedies that do not (i.e., romedies that rely on contabrmen~). When application 
of the generally applicable treatment standard provides an incentive for remedies 
tbar, while permitted under applicable law, are less aggressive (and, potentially, 
less protective over the Iong term) than alternatives, the generally applicable 
standard may be coasidered inappropxiate.. Note, many of these remedies will 
include some form of ueannenr; however, jr might not be the ueannent prescribed 
for as-generated wastes. See, e.g., 61 PR 55717 (Ocrober’28,1996) where EPA 
approved alternative treatment standards, in part, because imposing the otheriviie 
applicable standards would have resulted in a net environmental deuimenr. 
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Altetiative Treatment %andanb 

ill alrernative LDR ueannent standards musl saris@ tie stanrrnry requirer+x of RCRA 
3004(m) by r&&izing &eats to human health and the environnxm. Ln m-y siruadons, 
protective, risk-based, site-specific cleanup %andards established in The con&% of an Agency- 

’ ovaseen cleqnup will meet dus “minimize hear” standard and may be used as almve . _ 
uearment srandards. In other iituadons, altemarive treannenr standards may be established on a 
whnology basis.’ 

Risk-based ahnative ~rmmeur stsndards esrabliskd in tie conrexr of an Agepcy- 
oversa cleanup should consider EPA guidance on risk-based cleanup standards. EPA has 
interpreted protective cleanup srandards LO include risk-based media cleanup srandards $a~ are 
witin tie 1QI u, lo4 risk range for carcinogen2 and rcsulr in a hazed index of one or less for 
cotitu~~wirh aan-carcinogenio effects. Protective, risk-based, sire-specific cl-up sran&rds 
can be based on generally available consdtncnr concenrrarion SW&& (e.g., MCLs and many 
srare cleanup standards) or rhey may be devel& for an individual sire (e.g., &rough a site- 
specific risk assessmenr). Alremarive aeannem standards established on a technology basis are 
most often based on sire-specific aeambiliry data or on a “subsranrial uearmer” standard. For 
example, 90 per cent reduction in consdnrenr concentrations is genexally considered sub-al 
Rearmem. 

For comaminared soils, the Superfund LDR Guides 6A and 6B, “Obtaining a Soil and 
Debris Trearabiliry Variance for Remedial Actions and Obtaining a Soil and Debris Treatability 
Variance for Removal A&m,” publication numbers 9347.3-067s and 9347.3-OB67S, 
September 1990 provide suggested consdmenr ‘copcermation ranges and per cent redncrion 
rargns that may be used as guidance when establishing altcmative LDR trearrnem srandards for 
conmminated soils.’ When using rhe constituent concemralion ranges or per cent reduction 
rargers ftom tie 6AI6B guidance, rhe Agency should be prepared IO suppon application of these 
srandards on a sire-specific basis. As wi& application of any Agtzcy @dance, applicarion of 
ti comimeu~ concentration ranges or per cent reduction rangers from the 6~/6B guidance could 
be questioned by facility owners/operators br by the public; the Agency musk be prepared to 
respond to these comments and justify applicario? of any guidance to site- and wwspecific 

Note dw prorsnive, risk-based clanup standards char arc developed b+xd on sire-spaific mnditianz may be 
&her higher or low than rhr: comimcnr urncumrion mngss or pcz-cent redunion targcv 6om rhc 6~6B guidance. In 
addition. while debris am sill cligiile for siwrpccifc u&iliry vnrisncc, such varkancn arc no longer prcwuned u) be 
appropriate. LDR ucarmenr Adah specific rn debris Wcrc promulgated Aups 18.1992 (57 FR 37194). 
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circumsrrsnces. 
Constituents Subject to Treatment 

Unless the generally a$plicable LPR treatment standard Will be met, alternative 
treatment standards must be set for each constime.ru subject to ueatment: Constituents subject to 
ueannem are, for lined ~tes, the constiments for wbkh tmatment standards are specified in 40 
CFR 268.40 and, for cWstic wastes, the characteristic constituent and any underlying 
hazardous constituents present at concentrations greater than the UniversaI Treaunenr Standards 
(UTS) specified in 40 CFR 268.48. For example, a waste that fails the toxicity characteristic 
leachmg test for benzene but also camins ok organic, hazardous constiments such as roluene, 
e&y1 benzene> and xylene must meet treatment standards for botit the benzene and the other 
hazardous constituents.’ Nore that, when testing charactetistic waste to determine constituents 
subject TO treannenr, individuals do MT necessarily have IO test for cvcry co.nsdmcn~ wirb a 

‘universal treatment standard; they may limit tesGng to constituents that aTe reasonably expected 
to be present. 

Multiple Contaminants 

It is not automatically necessary to ok all conskuents jubject to trearmmt in order m 
satisfy RCW Section 3004(m). Just as some indusnial wasps are generated with concentrarions 
of constituents subject to treatment that are below the applicable land disposal treatment 
standards, some wastes generared during cleanup may contain concentrations of hazardous 
constituents T!W are below hmd disposal ueamem rqandarcls established in a sire-specific 
treatabiiliry variance. It is common fqr cleanup wasms to contain mktures of many dierent 
kinds of h2zardcals coostituenm at widely varying concentmtion& Often, these combinations of 
consdmeurs or consduea conccnuadons are differenr from the constituents combinarions aud 
c~ncentratlons typica& found in as-generated wastes tba~ carry the same waste code or exhibit 
the same IILUZ~OUS i~bsr~stic and ueatmem of all constituents subject to treatment may not 
be required to sarisfy RCRA Section 3004(m). 

In some of these cases, a trearabity vatian& might establish alternative treatment 
standards for some constltuen~ subject to treatment, but not others (i-e:, compliance with the 
otherwise applicable ucwnt standard might be required for some constiments). In other cases, 
a ueatabili~ variance mlgbt req+re treatment to meet alternative LDR qcarment standards for 
some e+xAruenrs subject to IT mt wbiIe for others ir might be determined that no uearmenr 
is necessary IO comply with LDRs. For example, a waste might be chakctcristic for benzene and 

* Nom, camding tic obligation m u~t fnr underlying baardous cansddarcnf.i IO TC mml W-UC wti dixussed 
in 60 PR 43654, ~i~pun 22.159S. The proposal has ~~brm haliid. 

. . . . . . _ . 
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conra in  l ow  leve ls  o f m l u e n e , e thy l  b e n z e n e , o r  & o n e . D e p e n d ing  a n  th e  c o n c e n u a tions  o f th e  
b & iduaJ  consdn ren ts, tre a u o m ~  m ig lu  b e  requ i red  fo r  th e  b e n z e n e , a n d  p ro tec tive , r i sk -based 
a l r emadve  r r e m e m  s a n d & s  fo r  th e  m inor  c o n m m i n a n ts m igh t b e  es tab l i shed  such  th a t 
u e a r m e m  m  comp ly  w ith  L D R  sta n d a r d s  w a s  n o t requ i red  (i.e ., w h e r e  th e  ini t ial  consun ten r  
concen tra r ions  a re  a t o r  b e l o w  rhe  r isk -based sta n d a r d ) . sim ilarly, a  c l eanup  w a s te  m ighr  fa i l  th e  
pxic iry c & e & k  l each ing  resr- for a  mesa l  con ta m inan t a n d  a lso  con tin  l ow  leve ls  o f 
o rgan ic  con ta m inan ts. T rea tm e n t to  th e  genera l l y  app l i cab le  L D R  tre a tm e n t sta n d a r d s  m igh t b e  
requ i red  fo r  th e  T C  m e ta l , b u t p ro tec tive , r i sk -based a l te r n a tive  L D R  u e a u n e n t sta n d a r d s  fo r  th e  
o rgdcs  m ighr  b e  es tab l i shed  a r  o r  a b o v e  th e  ini t ial  cons titu e m  concen tra tions , mak ing  tre a tm e n t 
o f th e  o rgan ics  unnecessary .’ 

V a r iance  P rocedures  

In  sta tes  a u tho r i zed  to  issue s i uxpe& fic L D R  tre a tabi l i ry  var iances , app l i i oas  shou ld  
b e  subm i tte d  IO  th e  sta te  haza rdous  v+as te  p r o g r a m  d i rec to r , o r  o the r  o fficia l  des i goa te d  by  th e  
sta te . In  sta res  th a t a re  n o t a u tho r i zed  to  issue th e s e  var iances , app l i ca tions  shou ld  b e  subm i tte d  
to  th e  E P A  R e g iona l  A d  m in isuamr  o r  m  th e  app rop r i a te  d e l e g a te d  a fficia l  v & tin  r he  R e g ion . ~ 1 1  
app l i cadoos  shou ld  inc lude  idO m IX iM requ i red  by  4 0  C F R  2 6 0 .20(b)( l )  - (4)  a n d  in fo r m a tio n  
d o c u m e n tin g  comp l i ance  w ith  th e  w a s te  ana lys is  r e q u i r e m e n ts o f4 0  C F R  2 6 8 .7 . 

A p p l icat ions fo r  sWspec i flc L D R trearab i i ty var iances  w ill l ikely requ i re  less d e tai l  a n d  
r igorous  ana lys is  th a n  app l i tions  fo r  gener ica l l y  app l i cab le  var iance  (e .g ., r u lemak ing  var iances  
u n d e r  26844 (a ) ) ; h o w e v e r , ifnecessary  E P A  can  use  4 0  C F R  2 6 8 .44( i )  to  r eques t.a d d i d o o a l  
in fo r m a tio n  IO  suppo r t a  g i ven  app l i ca r ion  A ll approva ls  shou ld  emphas i ze  tha r  r he  var iances  
a re  s i re-  a n d  wasre-spec i fic in  n a tu re  a n d  d o  n o t app l y  to  any  ozhe r  site  o r  w a s te . 

W h e n e v e r  poss ib le , th e  dec is ion  ro  a p p r o v e  a  site -spec i fic L D R  u e a tabi l i ry  va r iance  
shou ld  b e  in te g r a te d  in to  o the r  c l eanup  dec is ion  d o c u m e n ts (e .g ., R C R %  S ta te m e n t o f Bas is , 
C E R C L A  Reco rd  o f Dec is ion  sta re  cor rec tive  ac tio n  o rder ) , A s a  m a tte r  o f A g e n c y  po l icy , site -  
spec i fic L D R  uca tab i h ty va rhmces  shou ld  u n d e r g o  pub l i c  n o tice  e n d  o p p o r n m i ty fo r  c o m m e n t 
b e fo re  app rova l . S e e , 5 3  F R  a t 3 1 2 0 0  ( A u g u s I 1 7 .1 9 8 8 ) . S imi lar  ro  th e  dec is ion  to  a p p r o v e  a  
var iance , w h e n e v e r  poss ib le , pub l i c  n o tice  a n d  o p p o r n m i ty fo r  c o m m e n t fo r  site -spec ibc  L D R  
tre a tabi l i ty var iances  shou ld  b e  c o m b i n e d  e th  o the r  pub l i c  n o tice  a n d  o p p o r m n i ty fo r  c o r n r u m  

ac tivities  tha r  occur  du r i ng  Agency -ove rseen  c leanups  (e .g ., th e  pub l i c  n o tice  a n d  o p p o tn m iry fo r  
C O ~ ~ O II~  assoc ia te d  w ith  a  C E R C L A  p r o p o s e d  p l ao  o r  app rova l  o f a  cor rec tive  ac tio n  remedy ) . 
la  tie  lim ite d  c i rcumstances  w h e r e  ir is n o t poss ib le  to  c o m b i n e  pub l i c  n o tice  fo r  site -spec i fic 
L D R  tre a tabi l i ty var iances  w ith  o d d e r  pub l i c  n o tice  o p p o r tun i ties , pub l i c  n o tice  a n d  oppo rn ro i ty 
.fo r  c o n u n e n r  shou ld  b e  p rov ided  cons is te n t w ith  th e  p r o g r a m  goa ls  o f ful l , fa i r  a n d  equ i rab le  

’ S e e  fo o m o trr 4 . 
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public patticipation. W h ile a  variance appl icadon is pending the applicant rust comply W ith  all 
applicable land disposal reattictiona and ~uireruents (40 CFR 268.44(l)). 

AS discussed in the National Contingency Plau (55 FR 87608762) and the Super-fund 
LDR 6A and 6B guides, EPA presumes that sire-specific LDR treatabiliry variances may be 
gmnted for con taminazd soils; therefore, applications for a  s&specific LDR trcatability. 
variance for soil da non have to doctimerir thar the generally applicable LDR treannenr standards 
are unachievable or inappropriate.” However, applicants should include information 
documenting the basis for theii application supporting application o f the soil prestnnption to their 
site- and wast~pecific circumstances. Appbcadons for site-specific LDR treatability variances 
that address cleanup wastes o tber than soy should include information documenting that either 
(1) the waste a t issue is significantly diffkrenr front the waste evaluated for the generally 
apphcable nearmeat standard and, as a  result, the regulated constirucnts cannot be treated to the 
specified Wc ls or (2) rhe gepemlly applicable standard is based is not approprim. Apphcations 
should inch& a statement, s igned by the applicant, certifying that the information in the 
application is rote and correct. _  

De legation 

The aurhoriry IO approve simspecific LDR trea&ility variances’for contaminared soils 
was delegated to Regional Administrators in De legation 815-B. For CBRCLA removal actions 
and actions under the solid waste disposal act (which includes RCRA), the authority can be 
further delegated to regional D ivision Pirectors. The authority to approve site-specific LDR 
treatabiliry variances for one-time only c leanup wastes (non-soil or debris wastes, i;e ., s ludges 
managed as part o f a  cleanup) is nnda consideration for delegationto Regional Administrators. 
(See proposed delegation 8-45-C.) 

wh ile the authoriry to approve site-specific LDR trea&iliry variances w ill rest w ith  the 
Regions and states, we encomge you to work rogerher and w irh l3.4 Headquarters to ma intain a  
donal dialogue on variance issues. In particular, we request that Reg ions (and authorized 
states) share infortnation on critical or precedent setting vat%bxes so we can all benefit fio trr your 
experiences and SO we can assure that issues of national scope or consistency are equitably 
resolved. This ~~OIIII&OR could be shared at national and regional meetings or through other 
networking opportunities. 

-. . . , 



State AUkU-iWiOe 

PA has reccn~y clarified irs policy on s?a.m aurhorizarion for sire-specific L.DR 
rrearabiliv variances and is acrively encouraging srates to s&c amhorkuion for and kegrare 
appropriam use of these variances in titi cleanup programs. See, 61 FR18828 (April 29,1996). 
AddirionaJ information an srate-aurhorizazion wih be provided in an upcoming updare IO the 

- Staxe Program Advisory. 

Disclaimer 

This docmnenr provides guidance to EPA and State personnel on how ro best i&em~r 
RCRA and EPA’S regulations on site-ape&c warabili~ variances IP facilitate appropriate use 
of rheas variances, especially as part of Agency-overseen cleanups. Ir also provides guidance ~0 
me public and me regulared conununiry an bow EPA imends IO exercise iu discretion in 
implementing rhese regukions. This documeru does not, however, subsrimre for EPA’s 
regulations, nor is i! a regulation itself. Thus, ir cannot impose legally binding reqnimmenrs on 
EPA, Swes, or tie regulared communiTy, and may nay apply IO a pticuk simation based on 
specific ckcumsnmc-es. EPA may change this guidance in the i?nure, as appropriare. 

Summary/Addirional Information 

Site-specific LDR,ueambihry variances are an imporuun mol m ensme’compliance v&h 
appropriate LDR rreannem sra&uds. They can be especially us&ul where application of me 
generally applicable smndard can serVe as a disincentive mwards aggressive cleanup. We 
encourage you to continue to hegrate sire-specific LDR neambility variances inm your cleauup 
tivities and to support rhc use of these variances into state progmms. For addidonal 
information, please cornact Elimbem McManus or Shatm McGamey aI (703) ?08-8657 and 
(703) 308-8603, respectively. 

cc: Jim Berlow, OSW 
Susan Bromm, OSRE 
Eliz+erh Cotswonb, OS W 
Manhew Hale, OSW 
Pew Neves, OSFLE 
David Nielsen, OER 
Bruce Means, OERR 
Dawn Messier, ,OGC 
Larry Reed, OERR 
Steve Silverman, OGC 
Laq &-field, OGC 
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Jim Thompson, ORE 
Jim Woolford, FFRRO 
Regional RCU Branch Chiefs 
Regional CERCLA Bnnch Chiefs 
Tom Kennedy, Associarion of States and Tenitozial Solid Wz+ste Management Officials 
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and would not go into effect unless and 
until a State adopted and became 

comments on this proposal, especially 

authorized for them. Normally, less 
from States that believe they are already 

stringent HSWA requirements L authorized to approve LDR treatment 
variances. 

automatically take effect in non-HSWA 
authorized States. However, the Part 269 

CAMU revocation. EPA is proposing 
today to revoke the CAMU regulations 

LDR treatment requirements would not at 40 CFR 264.552 and to “grandfather” 
take effect because they apply only to CAMUs approved prior to the 
cleanup wastes addressed under a Part publication date of the final HWIR- 
269 program. Thu$. they would become media rule. Since revocation of the 
effective in non-HSWA authorized CAMU regulations would remove that 
States only when such States obtain option at the Federal level, even States 
authorization to run a Part 269 program. that have adopted CAMU regulations as 
States authorized for the LDR program a matter of State law and/or become 
that choose to obtain HWIR-media authorized for CAMUs would be 
authorizatfon, would have to adopt blocked from approving new CAMUs by 
requirements that would be at least as this date, when these more stringent 
stringent as the LDR requirements Federal rules would go into effect. Of 
specified in Part 269. States that seek course, States could still use their 
LDR authorization after promulgation of CAMU regulations for non-hazardous 
final HWIR-media regulations would wastes at their dBcretion. or for media 
have to adopt requirements no less that do not contain hazardous wastes 
stringent than the existing (non-Part (and that are not subJect to LDRs). 
269) Federal LDR program, If they chose In order to ensure that requirements 
not to seek authorization for today’s for “grandfathered” CAMUs remain 
HWlR-media requirements. 

*/ 
enforceable, States that have already 

Media treatment varhmces. Under been authorized for the CAMU 
current regulations at 40 CFR 268.44. regulations, and that choose to 
EPA may grant waste- or site-specific grandfather CAMUs. should retain their 
variances from treatment standards in CAMU regulations (for those 

cases where it can be demonstrated that grandfathered CAMUs) until those 

the treatment standard is Inappropriate CAMUs have expired or are terminated. 

for the waste, or that the waste cannot States would be required, however, to 

be treated to specified levels, or treated 
make clear that existing State CAMU 

by specified methods. Today’s proposed 
regulations would not be used to grant 

rule would retain the availability of 
any new CAMUs for management of 

treatment variances in the Federally hazardous waste after the date 

implementation of the HWIR-media 
of publication of the flnal HWIR-media 

program, and establish HWIR-media 
rule. 

specific treatment variance procedures 
c. Examples. The following examples 

for media managed under Part 269. The 
illustrate the effect of today’s proposed 

Agency Is clarifying today that States 
rule in authorized States, 

could seek authorization for both the Example One: The State has received final 
site-specific treatment variance base Program authorlzatlan but has not yet 

procedures In 40 CFR 268.44, and the 
been authorized for the land disposal 

HWIR-media spedflc treatment vartance 
restrlctlon program. 

Because the State has recelvcd final base 
procedures proposed in Part 269. EPA is Program authorlzatlon. and the pre-HSWA 
aware that some States, espectally States HWIR-media regulations proposed today are 
that chose to adopt the Federal LDR less strlngcnt than the exlstlng program, the 
program by reference, could have prc-HSWA HWIR-media regulations would 
already received authorization to issue not be effcctlve In the State unless and untli 
site-specific LDR treatment variances 

the Stale adapted and became authorized for 
them, 

under 40 CFR 266.44. Because there has 
been some confusion about this issue, 

Since EPA would stlii be lmpiementlng the 
LDR program In the State, the Part 269 LDR 

and because EPA’s current proposal treatment requirements for hazardous 
would encourage States to become cantamlnatod media and treatment variances 
authorized for treatment variances, EPA for contaminated media would be effect&e 
requests the States to note in their lmmedlately upon approval of the State’s 
HWIR-media program revision HWIR-mcdla program, and would be 

application, or other authorization 
lmpiemented by EPA untli the State received 

application, or In offlcfal 
the necessary LDR program authorlzatlon. On 
tho other hand. the new remedlatlon plie 

correspondence, whether or not they provlslans would become cffectlve 
believe that they have been authorized lmmcdlatcly In non-HSWA authorized 
for site-specific LDR treatment vartances States, because they are HSWA requirements 
under 40 CFR 268.44. EPA would then that are not spcclflc to the Part 269 program. 
evaluate that aspect of a State submittal Example Two: The State has received flnal 

to confirm the State’s authorization for 
base program authorlzatlon. and Is also 

\treatment variances. EPA requests 
authorized for the land disposal restrlctlon 
program through the Thlrd Thlrd LDR rule. 

Slncc the State has received f,na, 
authorlzatlon and the pre-HSWA HWIR- 
media regulations proposed today are ices 
strlngcnt than the,exlstlng program. the pre- 
HSWA HWIR-media reguiatlons would not 
be effective unless and until the Stale 
adopted and became authorized for them, BS 
dlscussed In example one. Slmliariy. since 
the State would be authorlzcd for the land 
dlsposai restrlctlon program. and the 
remediatian plie provislans (which arc 
consldered HSWA provlslons because they 
affect LDRs) proposed today are considered 
less strlngent than the oxlstlng LDR program. 
the remcdlatlon pile pravlslons proposed 
today would not be cfFcctlvc In the Stale 
unicss and until the State adopted and 
became authorized for them. 

For the less stringent Part 269 treatment 
standards. as explalncd In example one, 
these would not became effective in the State 
until the State chose to adopt a Part 269 
program. Because the State would already be 
authorized for a sufflclent LDR program, the 
State could also be authorized to run the LDR 
program of the HWIR-media program. 

Example Three:The State Is authorized fol 
the corrective actlon management unit rule. 

The CAMU revocation provislon proposed 
today Is the only provlslon that Is more 
slrlngent than the cxlstlng Federal RCRA 
program and, therefore, mandatory for States 
to adapt. In additlon, because rcvocatlon of 
the CAMU reguiatlons would remove that 
optlon at the Federal level. even States that 
have adopted CAMU regulations as a matter 
of State law would be blocked from 
lmplcmentlng those regulations when more 
strlngenl Federal rules take effect (date of 
pubilcation of flnal HWIR-media rule). 
8. Request for Comment on EPA’s 
Approach to Authorization 

EPA requests general comments on 
the approach to authorization outlined 
in today’s proposal. In addition, as 
discussed above, EPA specifically 
requests comments that address the 
following Issues and areas: 

a. The use of differential authorization 
procedures for State program revisions, 
and whether the Category 2 
authorization procedures discussed 
today would sufficiently recognize the 
sophistication of State programs while 
maintaining an appropriate level of EPA 
review. EPA is specIfIcally interested In 
the ability of these procedures to 
adequately address evaluation of a 
State’s capability to Impleinent any 
given program revision; 

b. The effect of dlfferentiai 
authorization procedures, if any, on 
State’s and EPA’s ability to cluster 
authorization applications (i.e., the 
ability to prepare and review program 
revision applications that address more 
than one rule at the same time): 

c. Whether the Category 2 procedures 
discussed today would be appropriate 
for authorization of the HWIR-media 
regulations. and other types of 
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: wastes would be indigenous to metal 

recovery procasses. K06l wastes are 
generated.by the same type cffmnaca 
that recovers the Kc61 dust funaces 
kom both the steel industry and the tic 
smeltiog indus+zy are part of the same 
generic SIC code 331. and the dusts are 
similar in composition to the &gin ores 
customarily smelted in zinc smelting 
furnaces. Not only are the zinc levels the 
same BS found io virgin ores (15% 
minimum]. the Sin todc metals (lead - 
and cadmium] are also present in tic 
ores in comparable ccncenkatiocs. 
Hazardous waste KC69 is even more 
clearly indigenous to the secondary lead 
smelting procesb since it is generated 
directly by the secondary lead process 
and contains no toxic co~titceots oat 
already present in the normal feed 
zeri.! to the secondary lead s+.cg 

It Tbsrefore appears to the Agency 
that these two hazardous wastes would 
be considered to be iodigenoos to the 
respective metal reccvery prccess under 
any of the definitions that EPA is 
considering. Because It appears at this 
time to be clear that under any ultimate 
regulatory regime these wastes would 
be indigenous. then the derived from 
nde would not apply to any of the 
wastes generated by the metalrscovery 
process. Ccosequently, the treatment 
standards EPA is establisbiog today for 
KM and KOSS do not apply to wastes 
kom the metal recovsry proceases 
because. by virine of the-indigenous 

CaMOf 08 heated in compliance with 

principle. the derived kom rule would 

the applicable treaonent stand& Prior 

not apply to these processes lie., the 

to today’s final role. the se&on 289.44 

rasiduais Born such processes would not 
&derived kom a hazardous waste]. 
K. Nydem+kLvg Procedures for Site- 

variance procedures were available’ only 

,~~k$brm.nc.as &m,the Treaiment 

through a r&making that would amend 

h the November 7. I& Snal rule (51 
FR 40572], the Agency establishsd a 
pmcedure for obt&icg a vaiianca hum 
the applicable k@ment.star&d (40 
CfR zaa.44). use 0f this variance WPS, 
envisioned in cases where rsskibted 
hazardous wastes differ significantly 
kom the w&stss evaluated in setting 
Vestment standards UIX& a~ a result, 
‘mot be bated to meet the appiicable 
bdment levels cr where tbe 
technology used to establish the 
tzeaknent level is not apptipriate to the 
waste. The request for &is k&ability 
variance must demonstrate. amcng othax 
things. that the waste is aig@iftcantly 
different from the wastes evaluated in 
establishing the tieaiment standard and . . . 

the regulatory treatment standards each 
time 3 varisnce was granted. 

Today’s .%tiI rule amends 8 265.44 by. 
adding pmcedures for requesting B site- 
specific variance kom tbe treatient 
standard As explained below, 
opporLucily will be provided for public 
comment co site specific variaixes. 
I. Background 

On September 5.1998, th. Agency 
published a Notice of Availability of 
Data (51 FR 31783). The notice requested 
comments on whether EPA should b&e 
a variance kcm the generally applicable 
treati& standards. and the pmcedcres 
under wbicb nrch variances should be 
processed. Ccmmenters geoera!ly 
supportad allowing variances kom the 
treatment standard. Furthermore, io the 
context of today’s modificatioe some 
commentas whiie recognizing EPA’s 
authority to grant variances through 
rulemaking pmcedures. supported the 
use of ncmulemaking pmcedures. 
Because there was fnsufiicient time to 
fully consider all issues relating to the 
variance procedure before the 
November 7.1986 rule was promulgated. 
only a pmcadure for obtaining a 
variance from the treatment standard 
which required rulemaidng was 
established (51 FR 40572): however. the 
Agency noted its intention to raise the 
nonrulem&ng variance issue in the 
future. 

The Agency requested comment on 
reved mc3liications of the variance 
procedure in the December 11.1988 
Cdlforrda Iist land disposal resticticcs 
proposal (51 PR 44729). Specifkally. 
comment was requested cn the 
advisability of allowing nonrolemaking 
procedures and on the applicability of 
au& procedures. Comment was also 
requested on establishing a deadline for 
variants applications, cc pmviriocs for’ 
public moment and co the miterin for 
gradrig nomulenmking variances. 

Nozuulemaking vartence procedures 
were again presented for public 
comment in a Notice of Availabiliry of 
Data published on August 12 1997 (52 
FR 300383. It was noted that the July 7. 
1967 Worda list &al rule [52 FR 
25790) set forth a bestcmnt method 
equivalency petition (4a CFR 268.42) that 
need not be processed &rough a fond 
ndemsking in cases where the relief 
sought would not have generic 
applicability and effect In the August 12 
Notice. EPA solicited fm-ther comment 
on tae advi3aolliry Of applying tiia same 
reasoniog to the site-sped6c variance 
kom the tmsatment standard *o that 
formal r&making pmcedcres are not 
mandated. . 

. . . ..~ _ . .~ 

2 Major Comments 

The Agency received several 
comments addressing various aspects c 
establishing a ncnndemal&g pmcedure 
for site-speciEc variances from the 
keatment standard The majority of 
commentars supported the 
establishment of nonrulemaking 
pmcedures: their arguments were based 
cn the need for streamlined procedures 
so that variances may be reviewed in a 
Umsly manner. Several commenters 
suggested that a site-specific 
nonmlemaking variance could be 
included in tie permitting process. thus 
offering an opportunity for public 
comment One commenter cited the 
Supreme Court’s decision in Chemical 
Mcmfocturers Assocjotion v. NRLX 
470 U.S. 116 [1985). as support for EPA’s 
authority to we a strssmlined variance 
procedure. On tbe othar hand two 
comaenters expressed concerns about 
utilizing nonmiemddng procedures. One 
commented that EPA had the authority 
to grant va.riances from the matment 
standard, but s:ated that all petitions 
must be subject to public review and 
comment before they sre granted. The 
other commenter smngly opposed the 
Agency’s proposed approach. arguing 
that nodem&g procedures violate 
RCRA sections 3m(m]. 7~4. and 7006. 
3. agency ~espocse and Summary of 
Today’s Approach 

The Agency believes G-at 
nondem&ing procedures for the 
variance kom the keatment standard 
are cat precluded by the statute in cases 
where such a detsrminaticn is site- 
spdic. haviog no generic applicability 
and effecL The Agency is taking tbis 
position for a number of reasons. First. 
since a generator-specific beatability 
variance would not be of general 
applicability and effect such 
administrative action would not be a 
rulerequiriogulilfzationoftbe 
Administrative Procedure Act informal 
mlemakicg pmcednres. Second. to the 
extent that sectionm4(ml creates an 
independent requirement of rolemaldog 
procedures. this requirement is satisfied 
by the initial rulemaking in which the 
BDAT tistment standard is 
established; In this regard. the Agency 
notes that tb.ere ars numerous instances 
where a stahlte requiras that a generally 
applicable standard be established by 
regulation. but that variances kom that 
staodard need not be estabYPhrd via 
tulemaking. UndvRCRk for example. 
EPA must use r&making to establish 
geoeraily applicable standards for 
eeatment storage. and disposal 
faciliSes (RCP.A section 3w4(aJJ. EPA. 

- 
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however. has also &&shed variancss 
%u certain or these gsnarally 

ppkable requiremeuk which can be 
&acted by mean2 otbar thhan 
demakiB~for example. the vaiian~ 
&am the secondary mntaInment 
requirement forhaz~dons waste tanks 
io implemented by nonmIem.sking 
procedures. [See 0 2@.193 [91 and [hl). 
Under the CIean Wak~ct EPA is 
required to establish gwraIIy 
appllcabie efnuent lim itation guideIIoes 
and standards by ra@atioa but for 
years has had in place a fundamsotally 
dI%erent factors variance 5oom these 
standards that was Implemented by 
nonmIemalcing procedures. This 
FundarnentaIIy Different Factors 
variance is BOW cod&d in the 1987 
amendments to the Clean Water Act 
section 301(n). III the lsnd disposal 
reskictloBs rides themselves. EP.4 
adopted nonndema!&g procedures for 
pmcassing demonswkns of 
equivalency to a spsc5sd BOAT 
method. [See 3 268.42(b]]r 

In fact it appear9 that at least in 
RCRA. where Congress meant to 
preclude the agency from using 
nomulemaldng pmcedrvss when 
gmntig variances. it said so expkitly. 
(SeaR~secdoos~[f))thatmandates 
ye of informal m lena!&g proc&rss 
xpmcessing deIistQpetitioos.l In 

other contexts, most notably RCX.4 
sections 3004(0](2] and3M)s(j) (21, :3]. 
(41, and (131. Congress itself expikitly 
authorized oo&ao&og pmcsdms 
for graBtiog other types of variancer It 
hs appears to the &my that the brief 
Rfetence to “regulations” in oeciion 
30041mKlJ dou not pm&de the ,we of 
~mmhddng procedws to grant 
iadividud va.sis.ocas tn an Ptready 
pmmtdgated @ .atnent standard 

Therefore. today’s 5nal m ie 
pmatdgate3 modi6ca~ons to 40 CF9. 
168.44 that aUow a sits-speoiEcvarIaoce 
hB the keeatmect skndard. Itwing It0 
Saeric appkbility and .stIect to’be 
granted through no&s&&g 
Pmceduss. The Agency agrees as a 
matter of policy to aIIow opporamity for 
public notice and wmmant prior to 
m+haa nomtden$tingvarimtce km 
tha keatmeotstandanL Because 
-mBces under which OBe m l& 
apply for a sitwpecik varfance vary, 
Widea for public urmment will be 
speciEed OII a casa-bycare basis. 

The Agency receivad no reques& for 
mrkm2.s kocm the trsatnent stsnda&3 
Pmmktated in the solvents and dIoti 
&ml Nie or the caiifotda list 6Bd m l,. 
‘~Ldif6culttopradictbowmany 

~questa for variaoces horn the 
~abtent standard will be received as e 
rmdt of todafs &laI rule. Therefore. 

the Ag& is not astabIkb.ing a specifc 
fannat for the variance or spadiying 
vddclas for providing pdblic comment at 
this time. Since the goal of glvntinq site- 
spaci6cvariances from the traatmaot 
standard through nDondemakiog 
pmceduras is to straazdine the process. 
the ~grncy will likely pmvide for public 
conmeat tbmqh existing public 
participation v&i&s such as pemdt 
applications or modxi&ions. CERCLA 
Rerredlel InvestigaiionfFoasibiity 
Stody donrments. or other relevaot 
prowhues as appropriate. In cases 
when there is no existing pmceeding 
which provides the opportunity for 
public parddpation EPA wilI provide 
opparhdty for notice and cammcor 
through publication in local newspapers, 
by radio bmadcast. or through other 
media. sfmilac to the variance 
pmcsduzs akeady io piacs under 
4 280.33. If necsssary. the Agency w-U 
issue guidance at a later date on the 
forsat for an appiication and wiII 
specify procedures for public comment 

The &aria by which a 
nodmaking site-spec%io variance 
from the kaament standard will be 
evaluated remain the same as tbase 
previoruly promulgated. The 
demonstration should be made that the 
waste is significantly different iron the 
wastes evaluated in sstablisbing the 
treatment standard and cannot be 
t-sated in compliance with the 
applicable treatment standard. On a 
site-spa&c basis. it may be pouibt to 
determine that BDAT tvaknant is 
inappmpriatc for a partkukwaste 
sksam. For exampIe. incineration of 
Iarge volumes of contaminated soil 
order csrtsin site-specifc conditions 
may be fond to be inappropriate 
trsatmcnt Such an assertionsbouid be 
supported by analytical data and 
treetebitity rtudles to the graatsat extent 
possible Each raquert for a variance 
ham the keakumt StsBdard must 
indude a statement signed by the 
antborised repraeentative of the. 
applicant cert@ing that the information 
b c0xre.s 

The applicant must apply io the 
Ass&ant Admbatstrator for the Office of 
Solid Waste and Rmsrgency Rqonse. 
widmasiag the aitelis anteiusd in 
4 ZiE.44 The authority forgranting site- 
spaosc vsbLmea to the Qsamlmt 
stendad may be ddepted to the 
RsgionaIAdmkisEatorin the future. at. 
which tie the application would be 
de lo the ReginaI Adtbiskaior in 
the region where tha applicant Is 
locatsd 

I&d AdmiGstiator.‘if authority is 
Asismnt Adndrdstrator (or 

delegated) will evaluats the application 

and issue a draft notice tentatively 
granting or dacykg the application. 
Notification of this tentative decisioa 
will be provided by newspaper 
advertisement orradio bmadcast in the 
Iocality where the applicant is located. 
The Assis’m t Adridskstor [or 
Regional Administrator. If authority is 
delegated] will accspt comment on the 
tentative de&ion usually for 30 days. 
Public hear@ may be held upon 
request or at his discretion. A final 
;;gg;t be made after evaluation 

L Rationale forhmediote Effect& 
Dot.2 

Ihe re&ions pmmulgatad today 
wiU be efiectivs kmediataly except:, 
where the Agaxcy has specified a 
nationa vadsnce or 0tlmmi.e spedfiei 
an ahemative sffactive data.HSWA .‘. ; 
requires that today’s reg~Iations become 
effective a o: bafore the August 8.1988 
sffsctivs date of the restictions on the 
first one-third of the wastes scheduled : 
pursrrant to RCRA section 3GW(8)(4](A]. 
If the Agency fails to grosdgate 
regulations mr any of tbese wastes by 
the statutory eifective date. the 
restActions cm disposal oi the waste in a 
landfill or surfacs impoundment 
stipulated insecdon 3CO4(g1[6](A] take 
3fhct automatically on August a. 1988. I[ 
the Agency has not promulgated 
keakaeot staodards for any scheduled 
waste by May a 1990. dkt waste is 
prohibited kom all forms of land 
disposal unless a generator has been 
granted an axtansion of the effective 
date (either a national variance or a 
case-by-casqextmion) or a “no 
m i@ion” 6ndbtg has been made. 
Hence. Augusta 1988. Is the latest data 
forEPA to pm&gate raguiations that 
wilt prevent tba “soft hammer” In 
section 3W4.g) ham fding for a11 First 
T&d wasms. Section 3mq-h) requires 
thatrsgulations estabIIsiied under 
redions 3~~4 Cd]. (al. (Il. or [s] be 
&dive immediately upon 
pmmolgatio% Furthermore. section’ 
3ca(nl] aped6es that regulations setting 
kdment standards must have the same 
effective date as appkabla regulations 
established under sections 3004 [dl, fe), 

J‘ 

[f), or [8). For todag’s regulations which 
set treatnat gaudards and are 
pmmrtlgated under ~&ton 3M)4[gJ. this 
data will be Augwt 8.1988. Sk&e the 
statute cledy states that the regulations 
implemenktng asction 3004@1 must go 
id0 dkt 00 0~ bd0n bpt a, 1988. L; 
order to prevent the “soft hammer” kom 
falbg. EPA h& that good cause exists 
under section 3010(b](J] to have an 
irmnedtate dktive date. For die same 
nmo~ EPA Ends that good cause also 
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Hazardous Waste Managqnent 
System: ldentlfication and Listing of 
Hazardous Waste; TreatabIlity Studies 
Sample Exclusion 

AOENCY: Environmental Protection 
Agency. 
ACOON: Final rule. 

SUMMARY: On July 7, 1993, the 
.Environmental Protection Agency (EPA) 
proposed revisions to the Treatability 
Studies Sample Exemption Rule. The 
rule conditionally exempts small scale 
w&ability studies from Subtitle C 
regulation. 

EPA is today issuing a final rule. The 
principal change to the,existing rule is 
to increase the quantity of contaminated 
msdis which srs conditionally exem t 
from Subtitle C regulation when use 

x, 
m 

conducting treatability studies. 
EFFECZWS DATE: This rule becomes 
effective on February 18.1994. 
ADDRESSES: The public docket for this 
rulemaking is located in the RCRA 
docket. located in room M2427 at the 
U.S. Environmental Protection Agency, 
401 M St, SW., Washington, DC 20460. 
The telephone number for the docket is 
(202) 260-9327. The record is available 
for inspection by appointment only, 
between the hours of 9 a.m. sod 4 p.m., 
Monday through Friday, excluding legal 
holidays. Viewers may copy up to 100 
psges free of charge, sftsr which copies 
cost $0.15 per psge. 
FOR FURTHER INFORMATION CONTACT: 
Questions mlatin 
content of this 7 

to the technical 
N e should be directed 

to Jim Cummings or John Kingscott. 
Technology fnnovation Office (5102W). 
US. Environmental Protection Agency 
sl(703) 308-8796 or (703J306-8749. 
Other inquiries should be directed to 
the RQWSuperfund Hotline at (800) 
424-9346 or (703) 920-9810. 
SUPPLEMENTARY INFORMATIOH: 
outlins 
I Background 
II. Discussion 

A. Summary of Existing Tmstsbility 
Sample Exclusion @le 

B. Need snd RatIonale for This Ruler&dug 
C Response to MaJor Comments 
~1. Qmntity Limits 
2: Scope of the Exemption 
3. Time Llmlts for Sample Retention 
4. &~;-&rd~$3 $ZF{$& 

5. Treatability Shldies st Pedersl~Facillties 

6. Pmmulgatioo/State Adoption 
III. State Authority 
IV. Effective Date 
V. Regulatory Analyws 

A, Executive Order 12866 
6. Regulatory Flexibility Act 
C. Paperwork Reduction Act 

I. Background 
On july 19, 1988 (52 FR 272901, EPA 

issued s rule that conditionally 
exempted from Subtitle C hazsrdcms 
waste regulation waste samples 
collected for purposes of conducting 
small-scale treatability studies. 40 CFR 
261.4 (e)-(f). This rule wss promulgated 
in recognition of the inhibiting effect of 
the stringent Resource Conservation and 
Recovery Act (RCRA) Subtitle C 
requirements on the Usvelopment of 
new treatment capacity. and the 
minimal public health and 
environmental risks involved in 
conducting small-scale tmstability 
studies. The rule identified specific 
quantities of various types of wastes 
which could be transported, stored and 
used in treatability studies without the 
need for RCRA Subtitle C regulation. 

On July 7.1993 (58 FR 36367). EPA 
proposed amendments to the existing 
rule which would incresse the quantity 
limits for ma@ classes of contaminated 
media (specificslly soil sod debris) 
which could be employed in treatability 
studies without.triggering RCRA 
Subtitle C requirements. The propose1 
was based In part on the recognition 
that lager quantities of soil and debris 
were often needed for tmatsbility testing 
by technology developers. Larger-scsle 
testing also greatly increases the 
confidence with which remedial action 
decision-mskeeFs mske remedy selection 
de&Ions. thus improving CFXLA 
response activities and RCRA corrective 
actions, see 58 FR 36367,38370. 

EPA qlso requested comment on the 
desirability of sn amendment to 
increase the quantity limits for other 
forms of remediation waste in addition 
to soil and debris. The proposal also 
included so amendment which would 
allow longer time frames for conducting 
tmatsbillty studies involving 
bioremedistion. and solicited comment 
on sppmpriate time limits for other 
technologies. EPA did not request 
comment on, or reopen the comment 
period on, Uwpropriety of the edstIng. 
exemption. 

TwBnty+even comments were 
received iqresponse to the pmposed 
rule. The comments were universslly 
fsvprsble regarding the need for and 
deslrabiUty of incmsglng the tmstsbllity 
study qusntily limits. A substantial. 
majority of the comments favored 
extending the scope beyond soil and 

debris to other forms of remsdistion 
mdhr hazardous waste. General 
masons offwed by commentsrs mirror 
those stated in the proposed rule, e.g.. 
assisting technology development and 
increasing confidence in remedy 
selection. 

EPA is tadsv is&on s final rule 
which incress& the q&ntity and time 
limits for contaminated media to be 
used in treatability studies. The rule 
would increase the exempt smounts 
from 1000 kg up to 10,000 kg of media 
contsminsted with non-acute bszsrdous 
waste sod from 250 kg to 2500 kg of 
media contaminated with acute 
hazsrdous. when used in treatability 
studies. 

The existing case-by-case variance 
provision (40 CFR 261.4(e)(3)) is 
‘increased from 500 kg to 5000 kg for 
media contaminated with non.acute 
hazardous waste snd from 250 kg to 
2500 kg for media contaminated with 
acute hazardous waste. The existing 
vsriance provision focuses on allowing 
limited additional quantities after the 
initial increment of material is 
proc&sed. EPA is adding criteria to the 
vsriancs provision to allow the 
sdditlonsl quantity to be requested in 
advance. 

EPA is also increasing the time limits 
for treatability studies involving , ,,i ,;i-& L% 8 
bioremedistion. Treatability studies 
involvina bioremediation have so initial 
period &two years to complete testing, 
and under the case-by-case Gx-iance 
pmvisions discussed below, may 
request up to so additional two yeses. 

The remainder of the preamble 
discusses the major comments received 
on the proposed rule and EPA’s 
response to them. All other comments 
sm discussed in S background 
document that is available in the RCRA 
docket. 
D. Discussion 
A. Summary of the Existing Treoiobility 
Sample Exclusion Rule 

The existing Trestsbility Sample 
Exch~sion rule Imposes limits on the 

%~~,“si,;~;e 
exemption. In order to qualify for the 
conditional exclusion: laboratory and 
test facilities must comply with the 
followingquantity and time IImitstlons 
es well se notification, reporting sod 
record-keeping mquirements: 

Shipment-The IIISSS of each ssm le 
shipment may not exceed 1000 kg o r-s se 
received” &zsrdous waste. 1 kg’of acute 
hazardous waste. or 250 kg soils, water,. 
or debris contsmlnstsd with acute 
hazardous waste. 40 CFR 261.4(eKZ)(ii). 
“As received” refers to the weste 
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a 
shipped by the generator or sample 
collector as it arrlves at the laboratory or 
testing facility. 40 CFR 261.4(!3(3). 

Storage-The laboratory or testing 
facility may store up to 1900 kg of non- 
acute hazardous waste. This limitation 
can include 500 kg of soils, water, or 
debris contaminated with acute 
hazardous waste or 1 kg of acute 
hazardous waste. 40 CFR 281.4(tl(4). 

Tnmfment-The laboratory or testing 
facility, on a per waste stream per 
treatment process basis, may conduct 

._@eatability tests on up to 1000 kg of 
non-acute hazardous waste, 250 kg of 
soils, water, or debris contaminated 
with acute hazardous waste, or 1 kg of 
acute hazardous waste. 40 CFR 
261.4(e)(Z)(i). The rule imposes a 
treatment initiation r&limit of 250 kg 
per day of “as received” waste for the 
entire laboratory or testihg facility. 

Time Limits-The existing exclusion 
requires that the laboratory or testing 
facility return the sample to the 
generetor or sample collector, or send it 
to a designated facility within 90 days 
of completion of the treatability study, 
or no mom than one year from the time 
the generator or sample colIector 
shipped the sample to the laboratory or 
testing facility, whichever date fint 
0ccurs.40 CFR 261.4(fJ(S). 

EPA did not seak comment on the 
propriet of these exemption levels or 
criteria. 

-i ! 
ut merely sou ht comment on 

amendments that wool expand the 
scope of the existing rule. 
8. Need and Rationalefor Amendments 
to the Existing Rule 

physical state and condition). and 
emission control equipment. Smaller- 
scale tests conducted at the laboratory 
or bea& scale often do not involve 
ancillary system compbnents, or may 
not utilize sufficient throughput to 
adequately test these components. 

Suggeshons to further increase the 
quantity limits ranged as liigb ss 25,000 
kg. Other comments so 

tP 
ested that 

quantity limits higher an those 
proposed be set on a case-by-case basis. 
These comments identified site size, the 
nature of the waste and/or the 
remediation technology, the 
concentration of hazardous constituents 
in the waste matrix, and the intent of 
the study as possible factors to be 
considered in thesecaseby-case 

, 

determinations. 
EPA is swam that the larger the scale 

of the technology development or 
remedy.selection treatability study, the, 
mom likely the results will represent the 
performance of full-scale remedial 
equipment. Furthermore. EPA’s 
proposal identified the need to address 
materials handling Dmblems as s maiar 
basis for the 

The data a 2 
rop;Ad revision. 
duced by EPA in the 

proposed rule support the conclusion . 
that many of the technologie$ can be 
tested within the limits proposed. 
Nevertheless, EPA’s own data also 
confirm that there are situations where 
additional quantities may be necessary 
in order to conduct treatability studies 
at en appfopriate scale. 

The preamble to the proposed rule 
contained an extensive discussion of the 
reasons the Agency felt that 
amendments to the existing rule were 
desirable: 58 FR 36367 (Jidy 7, 19?3). 

The existmg rule has a provision for 
c&-by-case approval of additIona 
quantities. 40 CI?R 261.4(e)(3). As 
discussed further below, EPA is 
modifying the variance provision to 
allow advance approval. on a caseby- 
case basis, of conducting studies on 
additional quantities of contaminated 

Interested readem are referred to that 
’ 

media. Due to tbe potential for delay in 
document for further Information. 

P 
recessing case-by-case applications. 

eboratorv and testirmfacilities should 

i 
\ 

C. Response to Major Comments 
1. Quantity Limits 

All commenters suppo&ed sn 
amendment to lncreese the quantit 
limits in the exemption for soil an CK 
debris samples by at least the quantities 
proposed. Almost 50%,of the comments 
suggested adopting higher exemption 
limits on either an across-the-board or a 
case-by-case basis., 

Commenters noted~ the signiR+mt 
challenges posed in designing and 
verifying.the operational performance of 
tma.tqent processes: Commenters also 
nofed the challenges~6ncountered in 
designing and testing an~illsry system 
components--e.& material handling 
equipment ~(getttng the waste materlal 
into the treatment unit in so appropriate 

carefullyconsider thi tradeoffs in 
seeking advance appmval of additional 

~quantities. 
2. Scope of the Exemption 

All comments supported the basic 
proposal to increase the @ntity limits 
foi soil and debris. In response to EPA’s 
solicitation of comment on Increasing 
the scope of the revision beyond soil 
and debris, a substantial majorit of the, 
comments recommended exten dy ,ingtbe 
quantity increases to various other 
forms of hazardoui waste. Comments 
differed on the exact scope beyond soil 
and debris-e.g.. all hazardous waste, 
‘remediatlon waste’, wastewater and/or 
groundwater. 

Reasons suggested for increasing the 
scope beyond soil and debris included 

the difficulty of determining the 
boundary between sludge and media in. 
for example. unlined lagoons: the low 
concentration of contaminants in 
groundwater: the need for longer. 
duration continuous flow tests; afid the 
need to develop integrated. optimized 
remediation approaches in the case of 
Yemediation waste’ In general. A 
number of commenters also suggested 
extending tie increases to all forms of 
hazardous waste, which would include 
newly-generated industrial hazardous 
wastes. 

In response Jo these comments. and in 
light of EPA’s own experience regarding 
the variety of contaminated media 
encountered in cleanup efforts, EPA is 
at this time modifying the scope of the 
exemption to tiach contaminated 
media, including groundwater. surface 

.water, soils, sediment and debris that 
contain listed hazardous waste or that 
themselves exhibit a characteristic. 
However. the proposal did not focus on 
samples of newly-generated waste or 
waste sludges. and the Agency is not 
taking tinal’action of those materials at 
this time. EPA is considering additional 
rulemaking to address larger scale 
treatability studies on other forms of 
hazardous waste.1 
3. Time Limits for Sample Retention 

As discussed above, EPA proposed to 
allow up to two years for treatability 
studies involving bioremediatioxi. EPA 
solicited comment on whether these 
time frames weresufficient. and 
whether testing involving other 
technologies also required longer time 
frames. No negative comments ware 
received on this proposal. Comments 
included su estions that the allowable 
time period *even longer and/or that Y 
additional technologies (e.g., 
ph oremediation and solidification/ 

-, d :tion studies. 
sta rlization) b-s eligible for longer 

” 
~With regard to the time limits; EPA 

believes that two years should be 
ade 

P 
uate for most treatability testing 

Iwo ving bioremediation.2 
Neveitheless, as discussed below, EPA 
is modifying the case-by-case variance 
pmvisions to allow up to an additional 
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two years for completion of such 
studies. 

EPA exoects tha; this orovision will 
be used i;diciously. Labbratory and 
testing facilities cannot exceed the 
limits in the rule on the amount of 
material which may be stored and 
treated. (e.g , 10,000 kg of media 
contaminated with non-s&e havlrdous 
west* plus 5000 kg if a full variance 
quantity request is granted). On-going 
studies reduce the quantity of materials 
which may be stored for use in new 
studies. 

With regard to stabilization/ 
solidification. EPA’s experience in the 
Superfund Innovative Technology 
Evaluation (S.I.T.E.) program indicates 
that e one-year time frame is generally 
adequate. Modifications discussed 
below which allow retsining smell 
samples of ttiated materiels should 
address some of the concerns 
underlying suggestions for allowing 
longer duration studies for this 
technology (e.g.. to ensure the long-term 
efficacy of the stebilizetion). 

Several comments addressed the 
desirability of retaining samples of 
treated material for future analysis. EPA 
understands that such e provision may 
be useful for technologies such as 
solidification/stabilization where the 
attributes of treated material such as 
compressive strength and leachability of 
contaminants may chenge over time, or 
solvent extraction where there may be 
issues of the long-term biodegradability 
of residual solvent in treated soil. 

In response to these comments, EPA 
is promulgating e provision allowing up 
to 500 kg of treated material from s 
particular wastestream from tmstability 
studies to be stored by the laboratory or 
@sting facility for up to 5 years. Material 
archived for future analysis must be 
included in the storage quantity limit 
for the fecility~.g.. a facility which 
archives hvo 500 kg samples horn 
separate waste streams may only store 
up to 9,000 kg (plus 5000 kg if e 
variance is granted) of additional 
material. and must be identified es such 
in facility records and reports. 
4. Variances for Requesting Additional 
Quantities and Extended Time Limits 

Several commenters suggested that 
the variance provisions in the existing 
rule (40 CFR 261.4(e)(3)1 be increased by 
the saine factor spp!,ied to the base 
quantity allowed. For example, wder 
the.existing rule laborstories or testing 
facilities could request approval for 
further testing on up to an additional 
500 kg from a particular wasteswam. 
Comments included raising the variance 
liinit for contaminated media by the 
.same amount as the basic proposal. The 

variance provisions allow additional 
quantities of materials to be used in 
treatability studies on a case-by-case 
$is~f~$$&nsf;~t- 

initial treatability study or need to 
verify the reeults of a previously 
conducted study. As with the comments 
relating to quantity limits in general, 
commentem suggested across-the-board 
and case-by-cese approaches to 
VtiS”CeS. 

EPA iinds the suggestion to allow 
hicreased quantities of contaminated 
media td a set maximum on e &e-by- 
case basis to be reasonable. EPA is 
modifying the variance quantity by the 
same factor by which it is increasing the 
basic quantity limit. 

Thus, laboratory and testing facilities 
may request up to an additional 5000 kg 
of media contaminated with non-acute 
hazardous waste, or 2500 kg of media 
contaminated with acute hazardous 
waste. The Agency considers this to be. 
a conforming change to the general 
concept of allowing larger quantity 
studies, end views it es a logical 
outgrowth of the proposed rule. 

Furthermore. as discussed above. in 
response to comments that quantities 
beyond those pmposed be allowed on a 
case-by-case basis. EPA is also addlng a 
provision that will allow laboratory and 
testing facilities to epply for adv+ce 
suthorizsUm for varienwe. Factors to 
be considered in reviewing advance 
requests for edditional quantities 
indude the nature of the technology, the 
type of process (e.g.. bat.ch versus 
continuous). size of tbe unit undergoing 
testing (particularly in relation to scale 
up considemtionsl. time/quantity of 
material required to reach steady-&t* 
operating conditions. and test design 
cansidemtions such as mass balance 
CdC”lgtiO”S. 

Finally, the case-by-case variance 
provision has been modified to allow 
laboratory and testing facilities 
conductins bioremediation treatabilitv 
studiesto yequest a variance ofup to ’ 
two edditional years to complete their 
studies. 
5. Treatebility Studies et Federal 
Facilities 

Several comments requested 
clarification of the status of federal 
facilities for purposes of eligibility for 
the treatability study Sample exclusion. 
Federal facilities are often large in size, 
with numerws different contamination 
problems for which solutions must be 
@velope@ and applied. EPA notee that 
the rule identifies “laboratory or test 
minnes~~ as me ennnes wnm may we I . ., 
ndvantageof the conditional exclusioa 

. a., 

The Agency would not consider a large 

. 

federal installation with numerous 
laboratories or testing sites to be a single 
“laboratory or test facility” for 
of this rule. Distinguishing attn 

urposes 
% utes 

include the requirement to bbtain an 
EPA Identification number for each 
laboratory or test facility. 40 CPR 
261.4(0(Z); 
6. PromulgatipnBate Adoption 

Comments on State Authorities ere 
addressed below in the “State 
Authority” section. 
III. Stats Authority 

A number ofcomments indicated that 
the efficacy of this rule depends to a 
considerable extent on the availability 
of the exclusion et the State level. Since 
the original treatability sample’ 
exclusion rule wss promulgeted under 
RCRA and not the Hazardous and Solid 
Waste Act Amendments of 1964 
(HSWAI. this revision is also 
promulgated pursuant to RCRA. As with 
the existing rule. the revisions 
promulgated today are not immediately 
effective in authorized States, since this 
rulemaking does not impose 
requirements or prohihitioos contained 
in HSWA. Thus this regulation will be 
applicable only in those States that do 
not have final authorization for the non- 
HSWA base RCRApryar?. 

In a State euthorlza to implement the 
base RCRA program. the proposed 
regulation would not be spplicable until 
the State revises its progrem to adopt 
equivalent regulations under State law. 
However. as with the original rule these 
proposed changes are less stringent or 
reduce the scope of the Federal 
prwm. Therefore, although EPA 
strongly encourages timely adoption. 
authorized Statas are not required to 
modify their pmgmms to adopt 
re&ulations consist@ with and 
equivalent to this rulemaking. The 
Agency plans to work with States to 
encburoge timely adoption of this rule 
becaGe of its beneAts to the 
development of treatment capacity. 
IV. Effective Date 

Impose unnecessary expense ana 
regulatory burden upon those persons 
the rule is designed to benefit. and, 

This rule is effective immediately 
upon publication. HSWA amended 
s&tion 3010 of RCRA to allow rules to 
become effective in less than 6 months 
when the regulated community does not 
need the s-month period to come into 
compliance. This is the case hem, 
because this rule reduces the existing 
requirements for laboratories and test 
facilities conducting treatability studies 
on contaminated media. An effective 
dete 6 months after publication YouId 
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might delay the achievement of the 
rule’s objective of improving CERCLA 
response activities and RCRA corrective 
actions by facilitating treatability 
studies. These reasons also provide a 
basis for making this rule effective 
immediately upon final promulgation 
under the Administrative Procedures 
Act, 5 USC. 553(d). 
V. Re#atory Analyses 
A. Llvecutive Order 12866 

OMB has determined that this rule is 
not a significant rule within the 
meaning of Executive Order 12666. 
8. Beg&tory Flexibility Act 

Pursuant to the Regulatory Flexibility 
Act, 5 U.S.C. 601 et seq., whenever an 
Agency is required to publish general 
notice of rulemaking for any proposed 
or final rule, it must prepare and make 
available for public comment a 
regulntory flexibility analysis that 
describes the impact of the rule on small 
entities (i.e., small businesses. small 
organizations. and smnll govemniental 
jurisdictions). 

The purpose of the original rule was 
to eliminate time-consuming and costly 
permitting requirements. This revision 
extends the scope of activities which 
may be conducted without requirements 
to obtain permits, and will thus have 
additional positive effects on small 
entities. 

This amendment will have no adverse 
economic impact on small entities. fn 
fact, it should reduce the burden 
imposed on small entities that conduct 
treatability studies and comply with the 
provisions of this rulemaking. 
Accordingly. I hereby certify that this 
rule will not have a significant 
economic impact on a substantial 
number of small entities. This 
regulation therefore does not require a 
regulatory flexibility analysis. 
C. Popenvork Reduction Act 

This rule does not contain any new 
information collection requirements 
subject to OMB review under the 
Paperwork Reduction Act. 44 U.S.C. 
3501 et geq. 

To the extent that this rulediscusses 
information collection requirements 
imposed under existing regulations. 
these requirements have been approved 
by the Office of Management and 
Budget (OMBI under the Paperwork 
Reduction Act. 44 U.S.C. 3501 et seq., 
end have been assigned OMB control. 
number za6c-oa53. 
Lisl of Subjects in 40 CFR Part 261 

Hazardous waste, Recyclirig. 

Dated: February 9. 1%~. 
Carol M. Bmwner, 
Adminisfrator. 

For the ree8ons set out in the 
preamble, title 40 of the Code OS Federal 
Regulations is amended to read as 
follows: 

PART 2614UENTIFICATION AND 
LISTINQ OF HAZARDOUS WASTE 

1. The authority citation for pert 261 
continues to read es follows: 

Authorily: 42 USC. 6905.6912(a). 6921, 
6922. and 6938. 

2. Section 261.4 is amended by 
revising paragraphs (e)(zl(il and 
C=4$~si~~~3,:(oo. (O(4). and (0(s) to 

5 261.4 EXcI”slona. 
. . . . 

(ej * ’ * 
(2) ’ ’ * 
(i) The generator or sample collector 

uses (in “treatability studies”) no more 
than 10.000 kg of media contaminated 
with non-acute hazardous .waste, 1000 
kg of non-dcute hazardous waste oiher 
than contaminated media. I kg of acute 
hazardous weste. 2500 kg of media 
contaminated with acute hazardous 
waste for each process being evaluated 
for each generated waste stream: and 

(ii) The mass of each sample shipment 
does not exceed 10.000 kg; the 10.000 kg 
quantity may be all media contaminated 
with n&acute hazardous waste, or may 
include 2500 kg of media contaminated 
with acute hazardous waste. 1000 kg of 
hazardous weste. and 1 kg of acute 
hazardous waste: and 
f . . . . 

(31 The Regional Administrator may 
grant requests on a case-bycase basis for 
up to en additional two years for 
treatability studies involving 
bioremediation. The Regional 
Administrator may grant requests on e 
case-by-case basis for quantity limits in 
excess of those specified in paragraphs 
(e)(Z) (i) and (ii) and (D(4) of this 
section, for up to an additional 5000 kg 
of media contaminated with non-acute 
hazardous waste. 500 kg of non-acute 
hazardous waste. 2500 kg of media 
contaminated with ecute hazardous 
waste and 1 kg of acute hazardous 
WBS,W 

(i) In’response to requests for 
authori+ion to ship, store and conduct 
treetabilty studies on additional 
quantities in advance of commencing 
treatability studies: Facton to be 
considered in reviewing such requests 
include the nature of the technology. the 
type of process (e.g., batch versus 
contiguous). size of the unit undergoing 

testing (particularly in relation to scale- 
up considerations). the time/quantity of 
material required to reach steady state 
operatinn conditions, or test desien 
c&side&ions such es mass bale&e 
calculations. 

(ii) by ms~onse to mauests for 
authorization to ship. &ore and conduct 
treatability studies on additional 
quantities eAer initiation or completion 
of initial treatability studies, when: 
There has been an equipment or 
mechanical failure during the conduct 
of a treatability study: them is a need to 
verify the results’of a previously 
conducted treatability study: there is e 
need to study and analyze alternative 
techniques within a previously 
evaluated treatment process: or there is 
a need to do further evaluation of an 
ongoing treatability study to determine 
final specifications for treatment. 

(iii1 The additional quantities and 
tim&ames allowed in paragraph [e)(D) 
(i) and (ii) of this.section are subject to 
all the provisions in paragraphs (81 (1) 
and (e)(Z) (iii) through (vi) of this 
section. The generator or sample 
collector must apply to the Regional 
Administrator in the Region where the 
sample is collected and provide in 
writin the following information: 

(A) fhe reason why the generator or 
sample collector requires additional 
time or quantity ofsomple for 

.treatability study evaluation and the 
additional time or quantity needed, 

(B) Documentation accouming for all 
samples of hazardous waste from the 
waste stream which have been sent for 
or undergone treatability studies 
including the date each previous sample 
from the waste stream was shipped, the 
quantity of each previous shipment. the 
laboratory or testing facility,to which it 
was shipped, what treatability study 
processes were conducted on each 
sample shipped, and the available 
results on each treatability study; 

(C)A description of the technical 
modifications or change in 
specifications which will be evaluated 
end the expected results: 

(D) If such further study is being 
required due to equipment or 
mechanical failure. the applicant must 
include information rsgsrding the 
reason for the failure or breakdown and 
also include what procedures or 
equipment i,mprovements have been 
made~to protect against further 
breakdowns: and 

(E) Such other information that the 
Regional Administrator considers 

“yy?.. 
(3) No more than a total of 10.000 kg 

of “as received” media contaminated 
with non-acute hazardous waste. 2500 
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kg of media coatambiated with acute 
hazardous waste or 250 kg of other “aS 
received” hazardous waste is subject to 
i&&on of treatment in all tmetability 
studies in any single day. “As received” 
waste refers to the waste as received in 
the shipment from the gene,rator or 
*ample coilector. 

(4)The quantity of “as received” 
hazardous west6 stomd at the facility for 
the purpose of evaluation in treatability 
stud& does not exceed tO.OOO !x,g. the 
total of which can include to.000 kg of 
media contaminated with non-acute 

hazardous waste, 2500 kg of media 
conttiminated with acute hazardous 
waste. 1000 kg ofno.n-a&de hazardous 
wastes other than contaminated media. 
end t kg of acute hazardous waste. This 
quantity limitation does not include 
treatment materials (including 
nonhazardous solid.waste) added to “as 
received” hiszdous waste. 

(5) No mmv than 90 days have 
elapsed since the treatability study for 
the sample was completed. or no moqa 
then one year (two years for treatability 
studies involving biommedietion) have 

elapsed since the gtmereto~ or.eemple 
colledoc .&i&d the sample to the 
laboratory M testing facility, wbich~ver 
date first M)cuIs Up to 500 kg of tmated 
material fmm a particular waste swam 
from treatability shldies may be 
archived for future evaluation up to five 
yean frbm the *te of initial receipt. 
Quantities of materials archived are 
counted against the total storage limit 
for the facility: 
. . . . * 
IFRDoc.%3745 Filed 2-17-W R:Gaml 
BIIUNa corn - 

I 
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9441.1992 (30) 

United States Environmental Protection Agency 
Washington, D.C. 20460 
Office of Solid Waste and Emergency Response 

:, September 9, 1992 
.,~ ,..:. 

Joseph S. Paulick 
Department of the Army 
Tooele Army Depot 
Tooele, Utah 84074-5000 

Dear Mr. Paulick: 

This responds to your letter of November 12, 1991 requesting 
clarification of the federal Resource Conservation and Recovery Act 
regulations concerning notification for treatability studies. You 
ask whether, under 40 CFR 261.4(fl(l), the owner/operator of a 
facility is required to submit a one-time notification to the 
Regional Administrator (or State Director if located in an 
authorized state) no less than 45 days before beginning to conduct 
treatability studies, or to submit a notification 45 days before 
conducting each individual treatability study. 

To provide some context for the answer to your question, the 
general intent of this provision is to ensure that the U.S. EPA 
Regional Office (or state agency) is aware that a facility is 
conducting treatability studies. More specific information about 
the individual treatability studies is obtained through the other 
reporting requirements found in 261.4(f). 

More specifically, 261.4(f) (1) requires only that the 
owner/operator of a facility submit a one-time notification 
indicating that treatability studies will be conducted at the 
facility under the provisions of 261.4(f). 261.4(f) (11) then 
requires that the owner/operator again notify the Regional 
Administrator (or State Director) when he or she is no longer 
planning to conduct treatability studies at the locality (see 
footnote 1). 

Ih addition, there are several other reporting requirements 
for facilities conducting treatability studies found in 261.4(f). 
First, records must be maintained for three years demonstrating 
compliance with the treatment rate limits and the storage time'and 
quantity limits (261.4(f) (7)) Second, copies of treatability 
study contracts and treatability sample shipping papers must ,be 
maintained for three years (261.4(f) (6)). Finally, annual reports 
must be submitted to the Regional Administrator (or State Director) 
by March 15 of each year including detailed information about 
treatability studies conducted the previous year, and estimates of 
the number of treatability studies to be conducted and the amount 
of waste to be used in these studies during the current year 
(261.4(f) (9)). 

Please note, however, that state agencies generally implement 
the RCRA program within each state .(although some parts of the 
program may be implemented by the U.S. EPA Regional Office), and 
that state regulations may be different (although no less 
stringent) than the federal regulations. Thus, you should contact 
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the appropriate state environmental agency 
Office to determine how the regulations of 
will apply to any treatability studies you 

or U.S. EPA Regional 
that particular state 
are planning. 

Thank you for your interest in the safe and effective 
management of hazardous waste. 

.;:::; Sincerely, 
David Brussard 
Director, Characterization and Assessment Branch 

1 If treatability studies were later to be resumed at the 
facility after notifying of the cessation of such,studies 
under 261.4(f) (111, the facility would again be required 
to notify of the intent to conduct treatability studies 
45 days before conducting any studies under 261.4(f) (1). 

9432.1991(01) 

United States Environmental Protection Agency 
Washington, D.C. 20460 
Office of Solid Waste and Emergency Response 

September 27, 1991 

Robert H. Scarberry 
Chemical Waste Management 
1155 Connecticut Avenue, N.W. 
Suite 800 
Washington, D.C. 20036 

Dear Bob: 

In your letter of July 9, 1991, you request clarification of 
the RCRA definition of "designated facility" with respect to the 
treatability study exclusion, which was published on July 19, 1988 
(53 FR 27290). You also ask the Agency to reconsider whether this 
exclusion is a HSWA requirement. 

On January 23, 1990, EPA clarified the definition of 
"designated facility" (see 55 FR 2342). This amendment to the 
definition in 260.10 clarifies that EPA's regulations allow waste 
shipments from a state where a waste is subject to the hazardous 
waste regulations as a result of a listing determination to a 
facility in a state where the waste is not yet regulated as 
hazardous. In this situation, the designated facility might not 
need to be permitted or under interim status, provided that the 
receiving facility is allowed by the receiving state to accept such 
waste. 

In your letter, you describe a situation similar to the one 
addressed in the January, 1990 clarification notice, regarding "the 
transportation and management of treatability study samples. In 
your example, a treatability sample is transported from a~state 
which regulates the treatability sample as a hazardous waste 
(because it does not have the exclusion), to a state that has 
adopted the exclusion, and therefore does not regulate the sample 
as a hazardous waste. You ask whether the hazardous waste manifest, 
which is required in the originating state, can specify a 
treatability study facility as the "designated facility" even 
though it does not have a permit or interim status. Furthermore the 
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facilities which perform the treatability studies in some cases do 
not have permits or interim status. 

As an initial matter, you should be aware that the 
interpretation of the definition of "designated facility" in an 
authorized state is a matter of state law. An authorized state may 

~. interpret the provisions of this regulation in a more stringent 
::j manner . Therefore, any interpretation of the term expressed inthis 

letter reflects only EPA's interpretation of the definition of 
"designated facility" and should be confirmed with the appropriate 
state agency in the authorized state. 

The primary reason for the January 23, 1990 amendments was to 
state clearly that EPA interprets the manifest requirement and the 
designated facility definition as not prohibiting the shipment of 
hazardous wastes from states where the waste is hazardous to 
authorized states where the wastes is not hazardous. The clarifying 
amendment to the definition of mdesignated facility" was to address 
one specific scenario to which this interpretation applies. By 
adding the clarifying language regarding newly listed wastes, EPA 
did not intend to preclude the interstate waste shipment of wastes 
in similar situations. EPA believes that the shipment of 
treatability samples is directly analogous to the shipment of newly 
regulated wastes. In both cases, protection of human health and the 
environment is somewhat assured by the threat of potential future 
liability for the generator and the receiving facility arising out 
of management of the wastes and by federal and state standards that 
apply to the receiving facility. EPA noted,that Subtitle D 
standards would apply to facilities receiving newly listed wastes; 
facilities conducting treatability studies would have to comply 
with 261.4(f). Finally, it is plainly apparent that this 
interpretation is consistent with the purposes of the treatability 
exemption. If you choose to follow this interpretation, the 
generator should arrange for the designated facility owner or 
operator to sign and return the manifest to the generator, and for 
out of state transporters to sign and forward the manifest to the 
designated facility. Although the receiving state may not require 
the completion of the manifest loop, the originating state would 
likely require the return of the manifest. 

you suggest that an alternative approach to address the 
interstate shipment problem would be to determine that the 
treatability study exclusion is a HSWA provision. In the course of 
the rulemaking, the Agency determined that the exclusion was not a 
"requirement or prohibition" pursuant to HSWA. We believe that any 
reexamination of this matter would result in the sane conclusion. 
Furthermore, a HSWA designation would not be a panacea for the 
transportation of samples since even a HSWA exclusion would not 
supersede an existing, more stringent state requirement, and 
therefore would have no practical effect in states where the 
treatability exclusion has not yet been adopted. 

If you have any further questions regarding this clarification 
of the term "designated facility," please call Wayne Roepe of my 
staff at (202) 260-2245. 

Sincerely, 
Sylvia K. Lowrance 
Director 
Dffice of Solid Waste 
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ENVIRONMENTAL PROTECTION 
AGENCY 

For Furrberdwrmmtation and 
ioformatim eee Docket Number 
F-87-TSRF-FTfFF. 
FOR FUUI’NER tNFOWAnON CONTw;p. 
The RCRA/Superftmd Hotline toUti 
at @WI 424-9348 in Washington. DC or 
at (202) 362-3OW. For techuical 
information contact Mike Petrusks. 
Office of Solid Waste jW?QwRJ,, Us 
ElwirorlmeBtal FmtMtion Agency, 4ul H 
Street SW, Waahb@on. DC 294w. 
(202) 475-8888 

requirements when: [I) The sample is 
betng uansponed to the laboratory for 
taetiag or is betog transported back to 
the mmple collector after the tasting. (2) 

.tbe sample is being stored by tbe sample 
coilector or laboratory before testing or 
after testing prior to ib ntum to the 
@meeaton (3) the sample is being 
analyzed to determine ib characteristica 
oroom@tiom or (4) the sample is 
being stond at the laboratory for a 
epecific pttrpe such 8s a court case or 
mfcrcement action. However. samples 
subject to the exemption muat still 
comply with U.S. Deparbnent of 
Transportation (DOT). U.S. Posbl 
Servtca jUSpS). or other appiicable 
ebfppicg nqakemenb. The sample must 
be Packaged so that it does not leak 
spiu orvaporize from ib packaging. 

lZte Agency granted ti exclusion 
because of the de minimis public health 
aodemimamentaI tiske involved. In 
particular. the Agency found that certain 
hardivea abeady exisbd that would 
aseore protection of human health and 
theecvimcment without requiring these 
segla to be subject to the fall set of 
Raource Conservation and Recovey 
Ad @lCRA) hazmdous waste 
regdatloar. These incentives include (1) 
the cwb aea&ted with sample 
oolkcttoa sbipptng. analysis. and 
storage: (ZJ the generator’s need to 
obtafa reatdb of aoalyses to determine 
if and how they moat comply with the 
RC2tAlmserdous waste requirements: 
and@) tin comiderable likelihood that 
a twtiug laboratory would return the 
aample to the generator ae part of a 
uxzixactwlagreemeat Lpmtly based oa 
the ,genentor’r desire to pmtect 
paprieb~ Information end partly 
hued oa the testiog laboratory’s desire 
Is avoid the wsb of dtnposaf]. reducing 
thacmxern that the sample would be 
r%7dbddbly dIspodTbhc preamble 
a&M that Ihe exclusion did not oover 
bsge.eiw sampice that are used in 
mutability or other testing at pilot rule 
oraxparboental facilittcs. However. the 
pmamble did not s~eci.fy whether the 
srrlwioa applied to smaU- or bench- 
scab kaatabttty stwlin at laboratories 

. oeorb ksting facijitisr Today’s fiaaf 
de dkaly iuidmser IhIlt issue. 

_. 

_ 

aI CFR Parta 260 and 291 
[SWH-FRL-335041 

ldentlflution and Llatlng of Hazardous 
Wasts Treatability Studlea Sampk 
Sxemption 

mwcv: Etwimtunenbl Pmtectios 
Agency. 
AmtON: Fld ride. 

SUY~NI: Ott September la 1987, the 
Environmental Pmteaion Agency IEpA) 
published a Notice of Data AvaUabUlty. 
which requested comment on whether 
the sample exclusion pmvtsion ahotdd 
be expanded to include waste samples 
used in small-scale beatability studies. 
The sample exclusion pmvtsion exempts 
from regulation under Subtitle C of the 
Resoume Conservation and Recovery 
Act (RCRA) waste samples collected 
solely for the purpose of monitoring or 
testiq to determine their characteristics 
or compositton.Tbe Notice alao 
presented tnformation and requested 

~~~~igltit~~pw 
e 

As a reatdt of comment3 received, 
EPA ia today tssuiog a Snal rule that 
Conditionally exempb waste aamplaa 
wed in small-scale treatability studies 
from Subtitle C regulatiru 
Consequently. geoeratmaoftbrua& 
samples and owllen or operatom of 
laboratories m ~faotliis 
$ul&wch~sbv;tndia WiR 

h=rdow waste rqdaticw. N 
the vmUtiat ~~7ttit~115k ~horr 

*oorucurrTheOSWDockatlslccaDad 
m the subbasement at tha followirq 
address and ia open hum 9un. to 4 
p.m.. Monday through Friday. exchrdiog 
Fedeal hoUdays: EPA RCRA Docket 
(sub-basement). 491 M Street 
Washingtoa DC 20aa 

SW. 

The public must make en appointmat 
[to rwtew docket mat&.als) by calling 
@Q21475+327. Refer to Docket number 
~-6MSSGFFFFF when mekitq 
appointmenb to rev& any backgmtmd 
dmuzmtation for ti ndemakmg. 
Copies wet 81.15 per page. Copies of tha 
hkround dommmat entitled 
*sUmmary and EPA Rapormae lo Fubllo 
G-Enb on tbc Sepbmber la 1987 
No& of Data AvdabUlty and Requert 
for Comment and the September 25. 
2@l Interim Fmal hula” are available 
fm viewing in the OSW Do&et Room 

E”FPt.WEN7ANY INFQNMATIOIC 

L Sack#oaod. 

2 Iochuion of Litter Compe&tPy aad 
Other studin 
sE5scbonaxpmbmofH 
WLStm 

oBsepbmbar251sa (ssa4abEp 
47429). EPA issued an interim &rJ& 
that amdttionaUy exempted hornthe 
Suhtlue c hazardous waste regt&im 
arty woeta sampla collectad w&k, 
the purpose of moo&&g or taettng b 
determINe IkIr cbAracterIEllm QE 
~~~~~lM&thdu” 

mquimaabofPutr~Elllmd281 
the beatmeat stcroge. ad pen&t& 
requfmmaabofPartr2S4,2&S,sodPP 
In pertlcular. the tQtlLsucne exw 
warta aemplee boom the Subtitla.C 

The preamble of the 1481 interim final 
I& also ntated that the Agency had 
amsfdered and mjacted a quantity limit 

.for the aataplw subject to the exclusion 
RE basta for thie was &at the available 
fnkmatioa indicated that the sire of 
wraplea rhipped for cherocbriaatica o* 
dytialpnrpotn usually did not 
exceed1 pl!oa Therefore. the Asatm7 
em ooonccd to set a specific quantity 
limit Howwet. the preamble also stated 
shot IFA would conrider imposing a 



Federal Register / Vol. 53. No. 138 / Tuesday, July 19. 19SS / Rules and Regulations 27291 

limit on sample size if comments or 
experience indicated that such s limit 
was necessary (46 FR 474427). 

While the comments received on the 
lssl interim final role generally 
supported the exclusion for samples 
shipped for waste charsctetiation, a 
large percentage of commenters also 
recommended tbat the sample exclusion 
provision be expanded to include waste 
samples used in treatability studies. 
including large-size samples used in 
pilot-scale units or at experimental 
fscilitiee. 

Furthermore, on June 2.1987, the 
Hazardous Waste Treatment Council 
(HWTC) submitted s n&making 
petition requesting that the Agency 
promulgate regulations to provide 
limited exemptions fmm the permitting 
requirements of RCRA to facilities 
conducting treatability studies. The 
petition proposed s three-part solution: 
[I) Expand the sample exclusion 
provision to allow treatability tests to be 
conditionally exempted f&n regulation: 
(21 expend the Comprehensive 
Environmental Response, Compensation 
and Liability Act (CERCLA) permits 
exclusion at 40 CFR 3KU33(a)(3~ to 
include off-site trestability testing when 
performed at the direction of so EPA or 
State on-scene coordinator to implement 
s response consistent with CERCLA 
section 121; and (3) issue interim 
guidance to implement, at least in pert, 
the suggested changes described in [I) 
and (2) above (i.e.. interpret the existing 
sample exclusion in 40 CFR 281.4(d) to 
tnclude treatability studies, end issue 
interim guidance to on-scene 
coordinators regarding off-site 
treetabillty studies). The petition 
proposed several limitations for smalt- 
scale treatability studies. The petition 
also recommended regulatory changes 
that would allow large-scale treatability 
studies to be conducted provided that 
the facility complles with the 
manifesting requirements and certain 
intertim status etandards. (See section 
UC., Limitations. discussed below.) 

The petition asserted that immediate 
regulatory relief was needed because 
the present RCIU Subtitle C permitting 
requirements unnecessarily interiare 
with the experimentation andreseer& 

‘~necessary to evaluate the various 
treatment options for CERCL4 cleanup 

: scttvlties. HWTC further argued that 
i-these same problems will have a similar 
;;.effect on RCRA coneolive action. 
-.Agency experience with the Superfund 
i Innovative Technology Evaluation 
E ISITE) program end CWCLA cleanup 
2actions support the HWTc’s eesertion. 
:. Based on these r&tots (i.e., comments 
‘on the sample exclusion interim final 
rule. the HWTC petition. end SPA’s own 

experience), RPA published s Notice of 
Data Availability and Request for 
Comment on September la. 1957 (50 FR 
35279). The Notice reopened the 
comment period on the earlier interhn 
final rule and specifically asked whether 
EPA should expend the sample 
exclusioa pmvtsion in 40 CFR 261.4(d) to 
include waste samples used in smali- 
scale treatability studies. The Notice 
also presented information and 
requested oomment concerning the 
appmpriete ltmitettona that could be 
imposed if the sample exclusion 
provision were expanded. 

Almost sli commenters to the notice 
recommended that the Agency expand 
the sample exclusion provision to 
include waste samples used in small- 
scale treatability studies. The 
commenters generally agreed that the 
Agency could promulgate such an 
exclusion and allow meaningful studies 
to be conducted because of the de 
minimis Fisk to human health and the 
environment. However, a number of 
commenten ergued that the limitetions 
discussed in the Notfoe were overly 
stringent and suggested that higher 
limitations be ellowed. 

Based on the Agency’s own 
experience and the comments received. 
EPA is today issuing a final role that 
conditionally exempts waste samples 
used in small-scale treatability studies 
from regulation under Subtitle C of 
RCRA. The Agency will address the 
second part of HWTc’s petition 
concembg larger scale studies at s later 
date. The remainder of the preamble 
dtscussas the major comments received 
on the Notice of Data Availability end 
EPA’s response to them. AU other 
comments, both from the Notice of Data 
Avatlabiltty and to the original lntertm 
fins1 rule. em discussed in a background 
document that is available in the docket 
to this rulemaking. (See EPA RCRA 
docket address in preceding section.) 
II. Dtsoussiw of Major Issues 

A. Introduction 
A total of 49 comments were received 

in response to the Nottoe of Data 
Availability. The commenters in general 
agreed with HWTC that the Agency 
should expand the sample exclusion 
provision to apply to waste sempies 
used in small-scale treatability studies. 
However. there was a wide range of 
optnion es to the scope of activities that 
should be allowed under the exemption 
end the appropriate limitsttons that the 
Agency should impose. Before 
discussing these, however. it is 
appmprtate to discuss the need end 
rationale for today’s rulemaw. 

In the Agency’s experience. permining 
requirements for offsite treatability 
studies have resulted in delays in 
evaluating remedtation slternatives for 
both CERCLA site clean-ups and the 
RCRA corrective action pmgram. 
Additionally. the current end upcoming 
Lend Disposal Restrictions Program is 
another factor arguing strongly for e 
need to develop alternative keatment 
technologies. 

The overriding objective of Congress 
in the 1954 RCRA Amendments-to 
reduce land disposal of hazardous 
wastes-has already resulted both in 
heavy demands for existing treatment 
technologies end in increased urgency 
for developing new and better treatment 
methods as an alternative to the land 
disposal of hazardous waste. In 
addition, developing techniques to 
minimize the generation of hazardous 
waste. and to promote recycling end 
reuse of waste, em all important Agency 
goals and Congressional mandates. EPA 
is committed to facilitating research and 
development activities that will help. 
meet these objectives. 

The Agency believes the current 
regulatory framework that sets forth 
RCRA permitting requiremeats for 
Subtitle C facilities is unnecessarily 
stringent for regulating certain activities, 
e.g., small-scale treatability studies. As 
noted above, comments in 1981 
suggested e need to extend the sample 
exclusion provision to treatability 
studies because of the low risk and the 
large benefits of conducting these 
stodies if RCRA uermits were not 
required. - 

The HWTC petition summerizes tbts 
position on behalf of many facilities that 
conduct keatebility studies 88 part of 
their research aotivities. In addition. 
HWTC stressed that the development of 
new treatment capacity, needed to meet 
the demands placed on industry as the 
land dtsposal restricttons take effect, is 
not facilitated by the cutrent 
regulations. The potential lack of 
treatment aapaoity. using either new or 
improved existing teohnologtes. means 
thet EPA may have to issue addttioaal 
vsrisnces to the land disposal 
restctcttonaposiog an hxceased threat 
of ground water end surface water 
contamhlation. 

bfShltSti8 lumecessary regldetary 
barriers to conducting tmatability 
studies is, therefore, contrary to the 
Agency’s implementation of the 
mandated lend disposal restrictions. 
Furthermore. these reg.&tory barrimr 
send the wmng message tb the regulated 
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community. The Agency intends to 
promote. not defeat, research end 
development in support of the national 
objectives to reduce land disposal of 
hazardous wastes and to increase 
reliance on waste minimization and 
treatment technologies that reduce risk 
to human health and the environment 
However, the Agency remains pledged 
to carry out its primary statutory 
obltgatlon to ensure that removing 
regulatory barriers does not result in 
unwarranted or increased risks to 
human health and the environment. The 
Agency has determined that this 
balance can be pmperly maintained in 
promulgating a RCRA exemption for 
small scale treatability studies. 
2. Lletemdnotion of De Minimis Risk 

Since Congress passed RCRA in 1976, 
the Agency has develrrped and 
implemented a “crad!e to grave” 
program to protect human health end 
the envimnment from the improper 
management of hazardous wastes A 
principal purpose of the RCRA 
hazardous waste regulations is to ensure 
that hazardous west88 are safely 
transported to facilities properly 
designed and operated to manage these 
wastes in a manner that will minimize 
the threat to human health and the 
environment. Hazardous waste 
generators. transporters. and owners 
and operators of treatment, storage. and 
disposal facilities (TSDFs) each have 
specific responsibilities for properly 
managing those wastes defined as 
hazardous. 

The Agency believes that it can 
exempt hazardous waste that’is used in 
small-scale treatability studies from the 
RCRA hazardous waste regulations 
because a number of factors wiU 
combine to ensure that the risks to 
human health and the environment are 
de minimis. These factors include: (1) A 
limitation on the size of the sample that 
is exempted; (2) the high cost of 
collecting and shipping the sample; (3) a 
limitation on the quantity of waste that 
can be shipped at any one time: (4) the 
applicability of the Department of 
Transportation (DOT). U.S. Postal 
Service [USPS), or other regulations 
governing the transportatton of 
hazardous materiels: (5) a limitation on 
the amount of hazardous waste that can 
be stored at a laboratory or testing 
facility: (6) a limitation on the amount of 
hazardous waste that may be processed 
We.. tested in a treatability unit] in any 
one day: (71 the prohibitive costs 
involved in conducting legitimate 
beatability studies as an alternative to 
commercial treatment end disposal; (5) a 
limitation on the time that a waste 
sample used in a treatability study or 

any residues generated from such 
studies may remain at the laboratory or 
testing facility without being subject to 
the hazardous waste regulations: (9) the 
RCRA requirement that eny unused 
sample end residues fmm e treatability 
study must still be managed as a 
hazardous waste (if, in fact, it is still 
hazardous); and (10) certain reporting 
end recordkeeping requirements that 
will enable the Agency to conduct 
inspections and bring enforcement 
actions against persons who abuse this 
exemption. In addition, regulations and 
requirements administered by other 
Federal agencies such as the 
Occupational Safety and Health 
Admlnistmtlon (OSHA] also ensure 
proper management. 

Tha Agency believes that all the 
above factan conhibute to en argument 
for de minimis risk. Some factors, such 
es the sample size. shipment size. 
transportation standards, end storage 
limitations. directly relate to the de 
minimis risk in each phase of the 
treatability study process. Other factors 
such as the recordkeeping end reporting 
requirements and the one-time lDo0 kg 
per waste stream limitation ensure that 
treatment and disposal of hazardous 
waste do not occur under the guise of 
conducting treatability studies. 

More specifically. under the 
conditional exemption being 
promulgated today, the generator or 
sample collector may not ship more than 
one of the following in any single 
shipment: (1) 10~) kg of non-acute 
hazardous waste: (2) 1 kg of acute 
hazardous waste (see 40 CFR 261.33(e)); 
or (3) 250 kg of acute hazardous waste 
that is contained in contaminated soils, 
water. or some other contaminated 
medlum. Since the shipments remain 
subject to DOT. USPS, or other 
applicable shipping regulations. they 
must be packaged and labeled in the 
same manner as other shipments of 
hazardous materials. One difference is 
that these waste samples will not 
require a manifest. EPA believes that a 
manifest is not required in this situation. 
since the generator is spending large 
sums of money to obtain the results of a 
treatability study. Thus, it is highly 
unliiely that the sample would be 
indiscriminately disposed. Furthermore. 
the genersror or sample collector is 
likely to have e contractual arrangement 
with the laboratory or testing facility 
conducting the tieatability study either 
to have the facility return any unused 
sample and/or sny residues that are 
generated from the treatability study for 
subsequent manifesting end shipment to 
s designated facility (see 40 CFR 230.10) 
or recycling facility or to have the 

laboratory or testing facility directly 
manifest and ship the wastes to an 
appropriate designated facility within 
specified time limits. Unless the context 
otherwise requires. the use of this term 
in today’s preamble and nde does not 
imply that the facility is required to he 
permitted or to have interim status. The 
generator must also maintain copies of 
the shipping papers and the contract 
with the testing facility for a period 
ending 3 years from the completion date 
of the study. 

The operator of a vehicle transporting 
waste samples is still required to comply 
with the applicable DOT requirements, 
including notltication of the National 
Response Center in the event of a 
hazardous material spill of more than a 
renortable wantitv end initiation of 
clianup me&ureswin accordance with 49 
CFR 171.15. 

Ownets and operaton of a laboratory 
or testing facility conducting such 
heatability studies must comply with 
the limitations regarding shipment, 
storage. treatment rate, end disposition 
of unused sample and residues after 
completion of the studies. The overall 
limitations on storage end treatment 
rates. discussed later in today’s 
preamble, are sufficiently restrictive to 
compel a laboratory or testing facility to 
carefully coordinate the size and timing 
of treatability sample shipments. The 
owners and operators of these 
laboratories or testing facilities must 
also comply with applicable regulations 
promulgated by OSHA. 

Further business end financial 
incentives compelling a laboratory or 
testing facility to properly handle these 
samples include the cost-intensive 
nature of conducting treatability studies. 
the need to provide the client with 
documented test results. the desire of 
the laboratory or testing facility to 
maintain its corporate reputation, and 
the desire to avoid any Hsbllity. After 
the treatability study is completed, the 
owners or operators of e laboratory or 
testing facility must either return the 
unused sample and residues to the 
generator or manifest and ship them to e 
RCRA designated facility [if the mate&l 
is a RCRA hazardous waste) within the 
time limitations specified. A laboratory 
01 testing facility not operating within 
these limitations must comply with the 
appropriate RCRA requirements. 

Finally, the Agency isstipulating 
recordkeeping and reporting 
requirements that will document 
compliance with the limitations and will 
allow the Agency to take enforcement 
action against persons who attempt to 
abuse the exemption. The specific 
reporting and recordkeeping 
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requirements are discussed later in 
today’s preamble. 
B. Scope of the Exemption 
1. Definition of Treatability Study 

In the Notice of Date Availability, the 
Agency included a definition of 
“treatability study” similar to that 
proposed by HWTC. Acoording to this 
definition, a treatability study is one in 
which a re!atlvely small amount of 
hazardous waste is subjected to a 
known tret.tment process to determine 
the following: (I] Whether the waste is 
amenable to a treatment process: (2) 
what pretreatment (if any] is required: 
(5) the optimal process conditions 
needed to achieve the desired treatmenb 
[4) the efficiency of the treatment 
process: or (5) the characteristics and 
volume of residuals from e particular 
treatment process. (See 52 FR 3528oJ 

The commenters generally agreed 
with the definition of treatability study. 
However, many commentera expressed 
concern that the use of the term “known 
treatment process” was overiy 
restrictive end might hinder the 
development of innovative technologies. 
Thus. these commentera recommended 
that the word “known” be deleted from 
the definition in the final ride. HWTCs 
proposed regulatory langusge did not 
include a restriction to “known” 
technologies. 

The Agency agrees with these 
commentera. As stated earlier. it is 
important to promote the development 
of treatment technologies that will 
reduce the lend disposal of hazardous 
waste and increase the reliance on 
waste minimlsatlon and treatment 
technologies that reduce risk to human 
health and the environment. In so dofng, 
EPA does not want to restrict industry 
to the technologies that are already 
established or “known”: rather, it wants 
to promote the development of 
innovative technologies. Therefore, the 
Agency has modiffed the definition of 
“treatability study” accordingly. At the 
same time. it is concerned that the 
treatability study sample exemption 
may be improperly used as a means to 
avoid regulation whenregulatfon is 
.~arranted. To prevent this, EPA has 
mcluded specific language in the 
deflnitfon of treatability study to guard 
against such abuse. This language 
makes it clear that the exemptlon is for 
the evslustlon of a treatment process 
end is not to be used for commercial 
treatment or disposal of hazardous 
waete. Furthermore. the Agency 
emphasizes that the defmltion of 
treatability studies covered under the 
exemption does not apply where the 
Practice could result in a sigrdflcant 

uncontmlled release of hazardous 
constituents to the environment. It 
would, therefore, include neither open 
burning nor any type of treatment 
involving placement of a hazardous 
waste on the land [e.g.. in situ 
stahilisatlon). 

Several commenters also suggested 
that the Agency list, in the rule, the 
types of treatment studies to be included 
in the final defmitlon Although the 
Agency can see some merit in this 
suggestion, it has decided not to 
incorporate a specific list into the 
regulations. EPA believes that such a list 
could hinder the development of 
innovative technologies. For example. if 
it included a list in the rule, the Agency 
would be required to go through 
rulemaking before new or innovative 
treatment technologies would get the 
benefit of the treatability exemption. As 
previously discussed, the Agency 
believes that as long as the limitatfons 
imposed in today’s rule are met. any 
treatability study will pose a de minimis 
risk. Examples of the types of 
treatability studies included in the 
exemption are physical/chemical/ 
biological treatment, thermal treatment 
(incineration. pyrolysis. oxidation. 
combustion] solidification, sludge 
dewaterfng. volume reduction, toxicity 
reduction. and recycling feasibility. 
2. Inclusion of Liner Compatibility and 
Other Studies 

In the Notice of Data Availability, the 
Agency solicited comment as to whether 
the exemption should include other 
waste testing studies. such as liner 
compatibility studies. Many commenters 
agreed that the exemption should be 
expanded to include other types of 
studies. The commenters argued that, in 
addition to liner corn atlblllty studies. 
the exemption shot9 1 else include 
studies of corrosion, toxlcologfcal and 
health effects, and other matedsl 
compatibility studies (e.g. pumps and 
personal pmteotive equipment). While 
such studies am not strfctfy treatability 
studies under the proposed del?nltlon, 
the commantere argued that waste 
testing is necessary to develop lmpmved 
hazardous waste management 
technologies. 

The Agency agrees with the 
commenters that such studfes. although 
not strictly treatability studies, ere 
necessary for the further development of 
hazardous waste management 
technologies. Furthermore. the Agency 
beHaves that such studies can be 
conducted using small quwtlties of 
hezardous waste under laboratory 
conditions. Also, these types of studles 
are subject to the same fmancial and 
business incentives for safe handling as 

are treatability studies. Therefore, with 
the hnpositfon of the limitations in this 
find rule. these studies will involve only 
demizdmis risk and need not be subject 
to RCRA permitting regulations. The 
Agency is, therefore. dOWing the 
following types of studies to be 
conducted and exempted under the 
hazardous waste regulations: liner 
compatiblllty at&es, corrosion studies, 
toxicological and health effects studies. 
and other material compatiblhty studies 
(e.g.. relating to leachate collection 
systems, geotextile materials, other land 
disposal unit requirements. pumps and 
personal protective equipment). 
2. Effects on Exporters of Hassrdous 
Waste 

SPA, in today’s rule. is exempting 
samples sent for treatability studies 
from Subtitle C requirements. These 
include the requirement to notify EPA 
prior to export of hazardous waste (49 
CFR 262.50 et seq.]. At the time export 
requirements were promulgated. EPA 
discussed in the preamble its rationale 
for allowing the export, without 
notification. of wastes exempt from 
manifesting requirement8 (51 FR 26664. 
August 6,1966). In this discussion on 
export notigcation requirements, EPA 
specifically focussed on the sample 
exemption in 40 CFR 261.4(d). 

The rule promulgated today expands 
the scope of this exemption as 
contemplated in 1966. For the same 
reasons discussed in the August 6.1036, 
rule relating to B 261.4(d) samples (51 FR 
26664 etseq.), exporters of treatability 
study samples who comply with the 
lhnttations of today’s rule me also 
exempt fmm the export notification 
requfrements of Subpart E of Part 262. 

While the Agency is exempting these 
treatability study samples from the 
export notlficatlon requirements at this 
time. the Agency is revisitfog the 
question es to whether it should exclude 
unmanifested waste from the export 
notification requirements and may 
modffy its position in the future. 
C. bizdtatibns 

In the Notice of Date AvaIlability. the 
Agency requested specific comment on 
what types of Hmitatlons should be 
placed on the exemption lf it were to be 
expended to fnclude treatability studies. 
In addlbion. EPA specigcally requested 
comment on the limitations suggested by 
the HWTC in its petition. The HWTC 
suggested quantity limits for shipping. 
storage, end treatment of hazardous 
waste samples for the purpose of 
conducting a treatability study. In 
particular, the Notice suggested the 
following Ilmlts: (1) No shipment may 
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exceed 250 kg: (2) no more than 1999 kg 
of exempted waste [including residues 
derived from the treatability study] may 
be present at the laboratory or testing 
facility conducting the treatability study 
at any one time: and (3) no more than, 
250 kg of exempted waste may tie 
intmduced’into the treatability study in 
any one day. 

A wide range of opinions concerned 
appropriate limitations that would 
provide for meaningful treatability 
studies. While most couunenters 
believed that the limitations they 
suggested were necessary to conduct 
treatability studies. no commenters 
provided d&indicating that their 
suggested limits were protective of 
human health and the environment. The 
following indicates the range of quantity 
limits proposed by couunenters for 
shipment. treatment, and storage: 
Shipment: 

mean quantity: 554 kg 
standard deviation: 794 kg 
range:250to4000 kg 
most frequently cited suggestion: 250 

kg 
Treatment: 

m&1:448 kg 
standard deviation: 417 kg 
range:zaoto 2~00 kg 
most frequently cited suggestion: 250 

kg 
storage: 

mean: 2ooO kg 
standard deviation: 2235 ka 
range:250tolO,CGOkg ” 
most frequently cited suggestion: 1000 

kn 
Many commentem were supportive of 

the limitations suggested by HWTC in 
its petition. However, some commenters 
argued that the limitations suggested In 
the notice were not sufllcient; although 
these commenters provided no data 
suggesting that their limits were 
protective of human health and the 
environment, they maintained that 
larger quantities of waste sample were 
necessary to conduct treatability 
studies. In particular, some commenters 
argued that the storage limitations were 
unnecessarily restrictive. Additionally. 
some commenten urged that a higher 
treatability study limit was necessary as 
some of the treatability tests required 
quantities of waste in excess of 1OCXI kg. 
Finally. some commenters recommended 
that the Agency include a mechanism 
for approval of case-by-case variances 
from the HWTC quantity lhnitations or 
the quantity limitations ultimately 
chosen. 

Nevertheless. all commenten 
generally agreed that suitable 
limitations combined with economic 
forces would prevent the exemption 

from becoming a means to circumvent 
the RCRA Subtitle C regulations for 
treatment and disposal of hazardous 
waste. Additionally, many commenters 
noted that it would not be economically 
feasible for a person to perform an 
endless series of tests, since treatability 
study costs are much higher than 
commercial treatment or disposal costs 
on a per pound basis. I” particular, 
Shirco fTSRP-CUl] stated that most 
treatability tests badunit costs greatly 
in excess of costs associated with 
treatment and disposal options. Shirco 
cited an example where beatability 
study costs were about h.CCtl per pound 
versus $Q.tM to $1.20 per pound for 
disposal at a commercIe1 facility. 
Numerous other commenten stated that 
the high costs associated with 
perfomting treatability studies would 
render invalid any concern the Agency 
had that the exemption could become a 
“loophole” in the RCRA Subtitle C 
regulations. 

The Agency believes that the 
limitations established in this exemption 
will ensure that it does not become e 
“looahole” and will ensure de minimis 
risk so that no significant threat to 
human health and the environment will 
occur. The following sections discuss 
the limits selected by the Agency and 
present the rationale for the limitations 
adopted. 
1. Quantity Limits par Waste Stream per 
Treatment Process 

In response to the Notice of Data 
Availability, several ccuunenters 
recommended that limits should be set 
for each generated waste stream to 
guard against the possibility that 
generators and facilities might conduct a 
plethora of treatability studies in lie” of 
hazardous waste treatment or disposal. 
While data was provided that would 
suggest this would not happen. the 
Agency has decided that sotne 
1imitatIons should be Imposed as en 
extra precaution. Thus. to avoid the 
potential for such s” abuse, the Agency 
has first made it clear In the definition of 
“treatability study” that the exemption 
is for the evaluation of a treatment 
pmcess and is not to he utilized as a 
commercial treatment option. In 
addition. the Agency has placed limits 
on the amount of waste that can be 
subject to a treatability study evaluation 
par generated waste stream. Thus, the 
rule provides for a” exemption of 1~~9 
kg of non-acute hazardous waste per 
waste stream per treatment process; 2 
kg of acute hazardous waste per waste 
stream per treatment process; or 259 kg 
of solls. water, or debris contaminated 
by acute hazardous waste per waste 
stream per treatment process. The 

Agency, in making this decision. realizes 
that a generator may need to evaluate 
alternative treatment processes for a 
particular waste stream. EPA believes 
that the limits set will be adequate to 
allow sufficient studies to be conducted. 
Furthertnore. the quantity limits are 
consistent with other limits discussed 
elsewhere in today’s preamble. 

The Agency is broadly defining 
“waste stream” such that a waste 
stream and the quantity limit are not 
based on the EPA waste code alone: 
rather, the Agency will interpret and 
apply the quantity limit for each medium 
or physical form in which the waste 
appears. The Agency believes that this 
broad interpretation is necessary since 
each medium [i.e., soils. water..or 
debris] might require a different 
treatability study and may need to be 
shipped to a different laboratory or 
testing facility for such studies to be 
conducted. The Agency is also broadly 
defining “treatment process” to allow a 
generator to evaluate various alternative 
approaches. For example. a generator 
could send 1000 kg of non-acute 
hazardous waste, or 1 kg of acute 
hazardous waste, or 250 kg of soils. 
water. or debris contaminated with 
acute hazardous waste for each 
generated waste stream to a “umber of 
different processes: biological treatment. 
incineration. fIxatlon. etc. As allowed by 
this exemption. the generator or sample 
collector would be limited to a total of 
1~0 kg of nonacute hazardous waste of 
a particular waste stream to investigate 
alternative fixation processes (or, as 
applicable, 250 kg of soils, water, or 
debris contaminated with acute 
hazardous waste, or 1 kg of acute 
hazardous waste). The Agency has 
selected the above limits racoguizlng 
that in some instances there may be a 
need to evaluate alternative treatntent 
processes. Finally. the Agency has 
decided not to put any limits on the 
number of treatability studies that a 
laboratory or testing facility can perform 
per year. However, if this proves to be a 
pmblem. the Agency may consider 
additional regulations. 

As noted above, some couuuenters 
suggested that higher quantity limits are 
necessary in order to evaluate certain 
treatability study processes or that 
additional amounts of waste may be 
necessary in Instances where 
unforeseen circumstances have affected 
the results of all or part of a treatebtltty 
study evaluatto”. They suggested that 
case-by-case allowances in excess of 
the amounts speclfled above should be 
made available if need can be 
demonstmted. The Agency agrees that 
saute flexibility should be made 
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available to ellow studies to be 
completed properly. However, the 
Agency wishes to ensure that adequate 
controls me placed on all such 
evaluations to protect hitman health end 
the environment. Accordingly. the 
Agency has included a provision that 
allows the Regional Administrator to 
grant requests for waste stream quantity 
limits in excess of those specified ebove, 
up to en additional 500 kg of non-acute 
hazardous waste. 1 kg of eoute 
hazardous waste. end 250 kg of soils. 
water. end debris contaminated with 
acute hazardous weste. The Regional 
Administrator shell only allow 
additional quantities of haznrdous 
waste when it ten be demonstrated that 
one of the following circur dtences or 
situations exist: (1) That there has been 
sn equipment or mechanical failure end 
that edditional waste is needed to 
conduct e study: (2) that there is e need 
to verify the results of a previously 
evaluated treatment process; (3) that 
there is e need to study end analyze 
sltemative techniques within e 
previously evaluated traahnent process: 
or (4) that there is e need to do further 
evaluatiou of an ongoing treatability 
study to determine final specifications 
for treatment. These adjustments may 
be authorized only if the 1wO kg (or 250 
kg for solls. water, or debris 
contaminated with acute hazardous 
waste. or I kg for acute hazsrdous 
waste) quantity limit per waste stream 
per treatment process has been 
subjected to a treatability study 
evaluation end insufficient data ere 
available to properly design e treatment 
process. When authorizing additional 
quantities, the Regional Administrator 
will only suthorize adjustments for the 
minImum quantity necessary to 
complete the treatability study 
evaluation. The Agency believes that 
most treatability studies can be 
completed utilislng en extra 250 kg of 
sample or less, end only in unusual 
circumstances will quantities greeter 
then 250 kg be required. 

Generators and/or ssmple collectors 
seeking such en authorization for 
additional quantities must furnish 
sufficient infomtation to the Regional 
Adtnlnistreton to varl& that they have 
met the conditions allowIng for quantity 
*diustments. Generators and/or sample 
collectors will be required to submit. in 
writing. the specific reeson why an 
sdditional qusntity of sample for the 
treatability study evaluation is 
n*cessary (Le.. one of the four aituatlons 
described above]. He or she shall slso 
Provide: (3) Verification of the 
eddItional quontity necessary; [z) 
dccumentatlon accounttng.for all 

samples of hazardous waste from the 
waste stream which have previously 
been sent for treatability study 
evaluation: (3) e description of the 
technical modifications or change in 
speclflcations which will be evaluated 
end the expected results: and. (41 if 
further study Is being required due to 
equipment or mechanical failure. the 
generator end/or sample collector must 
Include lnformatlon fmm the laboratory 
or testing facility indicating whet 
handling procedures or equipment 
improvements have been made to 
protect against further breakdowns. 

The Regional Administrator may 
perform or require addltional analyses 
and tnvesti ations es era necessary to 
determine t!te minimal amount of 
sdditional waste necessary to conduct 
the study end yield the additional date 
necessary to properly design and/or 
evaluate the performance of the 
treatment process. 
2. Transportation Shipment Limits- 
Generator and Facility 

The HWTC. in its petition. suggested 
that shipments of waste samples 
weighing less then 250 kg 
(approxhnately one standard 55-gallon 
drum) should be exempted when such 
samples ere being shipped for the 
purpose of conducting treatability 
studies. The petition also recognized 
that larger size samples might be 
necessary for conducting treatsbility 
studies on contaminated soils or water: 
hence, the HWTC recommended that e 
provision for exempting larger size 
samples should be availeble. A number 
of commentare indicated that the 25~kg 
shipment limit wes too restrictive end 
suggested that the limit be increased to 
1wO kg. These commenters argued that 
the risk associated with shipping e 
larger amonnt [e.g.. IMX) kg) is no greeter 
then that associated with four shipments 
of 250 kg each when one considers the 
potential for transportation accidents. 

After csrefnl oonslderetion of all the 
Issues, the Agency has decided to set e 
single shtpment limttatlon of IOM) kg of 
non-acute hazardous waste; 1 kgof 
ecute hazardous waste: or 250 kg of 
soils. water, or debris contaminated 
with ecute hazardous weste. These 
shipment limitations [which, in effect, 
govern the exemption from the RCRA 
hazardous weste transporter regulations 
end mantfesthtg requirements] will 
apply to the shipment of waste samples 
from the generator or sample collector to 
the laboratory or testing facility when 
such samples are being sent for the 
purpose of conducting e treatability 
study. The exemption will also apply 
when unused waste samples end 
residues generated by the trestabllIty 

study are returned to the generator or 
ssmple collector following completion of 
the study. 

The Agency is setting this limit to be 
consistent with the quantity limits set on 
generators for the amount.of waste that 
ten be subject to the treatability study 
sample exemption es discussed in the 
previous se&m. The Agency agrees 
with countrenters that ths risk 
associated with shipping the maximum 
limit of 1005 kg is no greater then that 
associated with four shipments of 250 kg 
e&h. However, it also believes these 
levels will pose de minimis risk. 

In addition. es already discussed. the 
Agency believes other factors exist that 
will ensure safe delivery of the waste 
ssmples to end from the laboratory or 
testing facility. For example. the waste 
samples will still be sublect to the 
applicable DOT or USPS regulations 
regarding shipment of hazardous 
materiels. If the shipments do not fell 
under DOT or USPS lurisdictton. the 
generator or sample collector end the 
laboratory or testing facility must follow 
the requirements for labeling end 
packaging es set forth by EPA in this 
amendment. The requirements stste that 
e satnple must be packaged so that it 
does not leek. spill, or vaporize from its 
packaging. In addition. the following 
information must accompany the 
sample: (1) The sample collector’s nome. 
address. telephone number. end EPA 
identification number: (2) the laboratory 
or testing feciltty’s name. mailing 
address. telephone number. end EPA 
idontlflcation number: (3) the quantity of 
the ssmple: (4) the date of shipment: end 
(5) e description of the sample. Finally. 
the Agency believes that most 
shipments will be considerably smeller 
than the hnit. since other forces, such es 
storage Ihnlts end treatment retes at the 
laboratory or testing facility. will require 
careful control of the *mount of waste 
shipped to the laboratory or testing 
facility. The costs to conduct the study 
and to collect. pack. end ship the sample 
will tend to limit the sample size to the 
smallest emount practicable. 
3. Treatment Rate LhnIt 

The HWTC, In its petition. suggested 
thst the treebnent rate limit should be 
250 kg per day per laboratory or testing 
facility. Many of the ccmnIantars agreed; 
however, others argued that the limit 
should be larger end that it should be 
based on either the number of treatment 
units or the number of treatment 
processes thet the laboratory or testing 
facility was capable of conducting. For 
example, if e facility wes capable of 
conducting several soil fixation studies 
or biologIca trestment studies et one 
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time, the” the limit sboqld be 250 kg per 
proces*. Other comnlenters agued for 
eve” higher limits. indicating that it 
should be 250 kg per unit. 

After reviewing the available 
information and considering the 
comments the Agency has edopted a 
treatment rate limit of 250 kg per day of 
“as received” waste for the entire 
laboratory or test@ facility. The term 
“as received” has been chose” by the 
Agency because some of the treatment 
processes involve the addition of non- 
waste material to reduce the 
environmental mobility of hazardous 
corutituente. “*Aa received” refers to the 
waste shipped by the generator or 
sample collector as it arrives et the 
laboratory or testing facility. Based on 
the information provided by the HWK, 
information submitted by other 
commenters in response to the Notice of 
Data Availability. aad WA’s own 
experience, the Agency believes that 
most heatability studies oen be 
conducted at or below the treatment 
rate limit of 250 kg per day. 

The Agency believes this level will 
allow many wastes to be treated and 
evaluated es pert of a treatability study. 
while posing only e de minimis risk to 
human health and the environment. For 
example. if e laboratory or testing 
facility were to conduct e treatebility 
study on a waste using bench-scale 
incineration and the study achieved a 
99% destruction removal efficiency, only 
e small amount of toxic material would 
be released into the environment. In 
most instances. the amount released is 
much lower than any level of concern. In 
addition. since in most cases these 
studies will be conducted on en 
intermittent basis, there is less concern 
with repeated exposure. 

Laboratories or testing facilities that 
are conducting treatabllity studies end 
that meet the treatment rate limit are 
exempted from the requirements to 
obtain a Subtitle C treatment permit. 
The Agency wants to emphasize that the 
purpose of the exemption is for 
conducting treatability studies, not for 
the commercial management of 
hazardous waste. The Agency believes 
that facilities anticipating the need to 
conduct en excessively large “umber of 
studies. or those having nmnerous 
treatment units allowing them to 
conducl msny studies concurrently. will 
probably need to obtain a Research,, 
Development. and Demonstration permit 
(40 CFR 270.65). It should also be noted 
that the Agency recently promulgated a 
new set of permitting standards-under 
Subpart X of Pert 264 (52 FR 46946. 
December 10.1987] for miscellaneoqs 
hazardous waste management units.The 

Agency is also considering developing 
regulations under Subpart Y that would 
establish permitting standards fol 
experiments1 facilities conduci@ 
research end development on the 
storage. treatment, or dispose1 of 
hezerdoue waste. 
4. Storage Limits 

The HWTC, in its petition, 
recommended that e facility be allowed 
to store 1000 kg of hazardous we&e on 
site without a storage permit, ee bng 88 
such waste is for the purpose of 
conducting treatability studies. HWTC 
argued that this amount is essentially 
equal to the small quantity generator 
(SQG) limits and that the loo0 kg of 
waste included all waste (both received 
waste end treated residue). Many 
commenters argued that the lOc+kg 
storage limit would not allow them 
sufficient inventory to conduct c&sin 
treatability studies or argued that the 
storage limit should be based on the 
number of units present et the facility. 

After evaluating this issue. the 
Agency has decided to adopt e storage 
limitation of 1000 kg per laboratory or 
testing facility. However. the Agency 
has also decided to specify the 10OO-kg 
storage limitation for “es received 
waste. The ZOO&kg storage limitation 
per laboratory or testing facility can 
include 500 kg of soils. water, or debris 
contaminated with acute hazardous 
waste or 1 ks of acute hazardous waste. 
The Agency is making it clear in this 
rule that the storage exemption only 
applies to laboratories or testing 
facilities conducting treatability studies. 
The quantity limitations allow sufficient 
inventory to conduct small-scale 
treatability studies while ensoriog de 
minimis risk to human health end the 
environment. Higher storage limita 
would not give us this same asnuance. 
Also lhe Agency notea. as discussed 
previously, financial and businees 
incentives ere present that help Lo 
ensure de minimis risk levels are 
maintained. 

The Agency limits for soils, w&r. 
and other debris contaminated with 
acute hazardous waste were selected to 
allow small-scale treatability atedies (0 
be conducted on media contaminated 
with dioxin wastes and certain 
pesticides such es aldrin end aldicerb. 
Although the 56Ukg storage limit is 
higher than that currently estebliehad 
for SQGs, the Agency believes that the 
SW-kg limit will still be pmtective of 
human health and the environment end 
pose deminimis risk, since in most 
instances the sample will only be stored 
fore short period of time prior to being 
utilized in a study. Forthern~ore. this 
category is limited. to materials in which 

the acute hazardous waste involves e 
contaminant in e medium such es water 
or soiL Therefore.EPA would expect the 
concentration of the ecute hazardous 
waete to be very low. Fwthe”“ore. the 
contaminant q ey be bound to the 
medium itself. For other acute 
hazardous wastes [i.e.. the actual listed 
waste). the Agency has adopted e l-kg 
limit consistent with the SQC 
*egUh3ti0lld. 

5. Residues end Unused Samples-lime 
Limitations 

Although the Notice of Date 
Availability did not propose any time 
limitations for completion of e 
treatability study. some commenters 
strongly recommended that sppmpriate 
time limits be placed on the storage of 
the “as received” waste samples and the 
residues generated from the treatability 
study. Suggestions on eppropriate time 
limits varied widely. However. the 
commentore generally indicated that 1 
year provides ample time to complete 
most treatability studies. 

The Agency is in agreement with 
co-enters that specific time limits for 
completing treatability studies are 
necessary. Time limitations are 
necessary to guard against potential 
abuses such aa use of a laboratory or 
testing facility for long-ten storage to 
ovoid treatment end disposal. Any 
untreated sample and any residue 
generated during the treatability study 
must be reamed to the generator within 
90 days of study completion or within 1 
year from the date of shipment by the 
generator to the laboratory or testing 
facility. whichever is earlier. Otherwise. 
these materials must be managed. by the 
laboratory or testing facility conducting 
the treatability study. es e RCRA 
hazardous waste (unless the waste is no 
longer hazardous). These time limits 
provide the laboratory or testing facility 
conducting the treatability study enough 
time to do the evaluation, but at the 
same time do not sllow persons to store 
these wastes indefinitely. The l-year 
time limit proved to be noncontroversial 
when adopted in other erees. For 
example, the l-year time limit is 
consistent with the speculative 
accumulation provision and the closed- 
loop tank pmvisio”. Under these 
provisions, persons or facilities holding 
materiels have I year to accumulate 
them before they ere potentially subject 
to regulation. 

Laboratories or testing facilities that 
do not return the unused sample or the 
residues to the generator or sample 
collector within the specified time limits 
ere subject to appropriate regulation. 
Facilities muet determine If they meet 



Federal Register / Vol. 53, No. 138 / Tuesday, July 19, 1988 / Rules and Regulations 27207 

the SQC requirements of D 251.5 or the 
accumulation requirements of 5 262.34, 
and they may need to obtain e storage 
permit and comply with its conditions. 
Once samples end residues m-e returned 
to the generator, they era no longer 
exempt under today’s rule. Ultimately, 
the unused sample and residues that are 
still hazardous must be manifested and 
disposed of in a RCRA-designated 
facility by the laboratory or tesdng 
facility. the waste generator, or sample 
collector. 

‘5. Mobile Treatment Units 
Although the issue of mobile 

treatment units [MllJs) was not 
addressed in the Notice of Data 
Availability and Request for Comment, 
concern was expressed over how this 
exemption applies to MT& EPA has 
determined that MTUs conducting 
treatability studies may qualify for this 
exemption. However, each MTU or 
group of MTUs operating at the seme 
location is subject to the treatment rate. 
storage. and time limitations end the 
notification, recordkeeplng. end 
reporting requirements that nre 
applicable to stationary laboratories or 
testing facilities conducting treatability 
studies. That is, a group of MTUs 
operating et one location will be treated 
es one MTU facility for purposes of 
5 261.4 (al end (fJ. Furthermore, these 
requirements apply to each location 
where an MTU will conduct treatability 
studies. 

Although the Notice of Data 
Availability did not specifIcally 
recommend that reporting end 
recordkeeping provisions be adopted, 
some commenters suggested that some 
form of t’aporting and recordkeeping 
should be required in the treatabllity 
study exemption. They argued that, 
without some form of reporting or 
recordkeeping requirements, EPA would 
“01 have a means of determining who is 
violating the exemption or the amount of 
Waste subjected to treatability studies. 

The Agency strongly egrees.with the 
wnmenters and believes that reporting 
and recordkeeping requirements are 
necessary to facilitate inspector review 

.‘*nd. if necessary, to sssist in 
enforcement action In fact, 40 CFR 
2l5.2[B already requires that persons 
who claim that their waste is 
conditionally exempt from regtdatlon 
must provide appropriate 
documentation that they meet the 

.conditions of the exemption. Therefore, 
‘the Agency is stipulating specific 
‘mporting end recordkeeping 
requirements that will document 

compliance with the quantity and time 
limitations set forth In this rulemaking. 
The reporting and recordkeeping 
requirements stipulated below are the 
minimum requirements necessary to 
ensure complfance with the limitations 
in the treatability sample exemption. 

1. The generator of the sample (who 
may also be the shipper or sample 
collector) and the laboratory or testing 
facility conducting the treatability study 
must keep the following records for 3 
years after the completion of the study: 

a. A oopy of the contract [between the 
generator and the laboratory or testing 
facility) to conduct the treatability 
study; 

b. Copies of all shipping documents. 
IIf the waste was shioned to an MTU. 
copies of the shippingpapers must be 
kept with the unit for inspector review.1 

2. Generators and sample collectors 
must also maintain records indicating 
the following: (1) The amount of waste 
[per waste stream and treatment 
process) shipped under the exemption; 
(2) to whom the shipment was sent 
(name. address, and EPA identification 
number of the laboratory or testing 
facility conducting the study): (3) the 
date shipment was made; end (4) 
whether or not any unused semple or 
any residue generated from the 
treatability study we8 returned. In 
addition, be@nning in 1939, generators 
must report this information in their 
biennial reports. 

3. In addition, laboratories or testing 
facilities conducting or intending to 
conduct treatability studies must 
accomplish the following 

a. Send a letter to the EPA Regional 
Administrator or the authorized State 
informing the Agency that the 
laboratory or testing facility intends to 
conduct small-scale treatability studies. 
This letter must be received no less than 
45 days before the facility begins 
conducting treatability studies. The 
letter should indicate the address and 
EPA identffioation number of the 
laboratory or testing facility conducting 
studies and the types of treatabllity 
studies anticipated. Owners and 
operators of facilities that do not hew 
an EPA identification number must 
obtain one before conduoting sny 
treatability studhss under this 
exemption. This reporting requirement 
end the reqrdrement to obtain an BPA 
identification number apply to owners 
and operators of MTUs at every 
treatability study location (except at 
CERCLA sites where. under CBRCIA 
section 121(e)(l) end 40 CFR 3QQ55[a)(3). 
RCRA permits are not re~quired].. . 

following completion of each treatability 
study that show compliance with the 
appropriate quantity and time 
limitations addressed in the final rule. 
The records must indicate that the 
laboratory or testing facility is meeting 
the requirements for shipment limits, 
treatment rate limits. and storage limits. 
Specific minimum information. by 
treatabillty study, that must be 
maintained include the following: 

l The name. address, and EPA 
identification number of the generator or 
sample collector of the waste samples: 

l The date the shipment was 
received: 

l The quantity of waste accepted: 
l The quantity of “es received.” waste 

in storage each day: 
l The date the treatment study was 

initiated end the amount of “~8 
received” waste introduced to treatment 
each day: 

l The date the treatability study was . 
concluded: and 

l The date the unused sample and 
residue were returned to the generator 
or, if sent to a designated facility. the 
name of the facility and its EPA 
identification number. As noted above. 
the laboratory or testing facility must 
keep copies of all shlpping documents 
associated with transport of the waste 
to end from the facility. 

c. By March 15 of each year, submit a 
report to the authorized State or 
Regional Administrator that includes an 
estimate of the number of studies end 
the amount of waste expected to be 
used in treatability studies during the 
current year and the following 
information for the previous calendar 
ye**: 

l The name, address, end EPA 
identification number of the generator or 
sample collector of each waste sample; 

l The date the shipment we6 
received: 

. The quantity of waste accepted; 

. The total quantity of “as received” 
waste in storage each day: 

l The date the treatment study was 
initiated and the amount of “as 
received” waste introduced to treatment 
each day: 

l The date the treatabllitv study was 
concluded: and 

l The date any unused sample end 
residues generated from the treatability 
study were returned to the generator or 
sample collector or. if sent to * 
designated facility, the name of the 
facility and the EPA identification 
number. 

d. Notify the Regional Administrator 
or authorized State by letter when and If 
the laboratory or testing facility Is no 
longer planning to conduct any 

b. Maintain eppropdate racordS and 
documentation for a period of 3 years 
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treatability studies at the site. (FIX 
example. when e” MTIJ completes a 
treatability study et a site, the owners or 
operators must submit the required 
notice that they will no longer be 
conducting treatability studies at that 
site.) 
E. EPA Identification Numbem- 
Applicability of OSHA Tmining 
Requimmenfs 

Some commenters suggested that eny 
laboratory or testing facility conducting 
treatability studies should be required lo 
have a” SPA identification number. 
These commenters argued that such a 
restriction would ensure that the facility 
is in compliance with the req”iIements 
to have e facility contingency plan, has 
established emergency procedures, and 
is in compliance with OSHA’s 
hazardous waste workers’ training and 
medical monitoring requirements. (See 
29 CFR 1930.120,51 FR 45654. December 
19.1986.] 

The Agency partially agrees and is 
requiring any laboratory or testing 
facility conducting treatability studies lo 
notify the Agency and obtain an SPA 
identification number if the facility does 
not already have one. However, as 
already explained, the Agency believes 
laboratories or testing facilities 
conducting &e&ability studies within 
the limits specified present e de minimis 
risk. For example, the OSHA hazardous 
waste operators and emegency 
response requirements (29 CFR 1910.120) 
are applicable except for SQGs and 
facilities complying with the 
accumulation time requirements of 40 
CFR 282.34. Other OSHA requirements, 
such as the OSHA laboratory standards 
end general duty clause (29 USC 
654(a)(ll). may apply depending on the 
type of laboratory or testing facility and 
tbe nature of its activities. Thus. EPA 
believes requirements such es 
contingency plans and emergency 
procedures are not necessary for the 
protection of human health end the 
environment. 

In the Notice of Data AvailabiMy. the 
Agency specifically requested comment 
on whether the incentives for safe 
transport and storage of waste 
characterization samples would also 
apply to treatability samples. Most 
commenters agreed that suitable 
incentives exist to encore proper 
handling and shipping of treatabillty 
study samples. 

Tbe Agency generally agrees. In 
particular. e principal purpose of the 
generator sod transporter requirements 
is to esstwe that shipments of hazardous 
wastes are safely delivered to an 

appmpriata destination [i.e.. e permitted 
or interim stahrs hazardous waste 
management facility). This Is 
accomplished through the requirements 
for maaifasting, recordkeeping. 
packa& and labeling of hazardous 
waste. The principal purpose of the 
manifest system is to ensure “cradle to 
grave” accountability for shipments of 
hazardous waste from the generator to a 
TSDF, 

In the case of treatability shldy 
samplea EPA wants to ensure that the 
samples ere delivered to the facility 
conducting the treatability study. and 
that both tbe unused sample and all 
residues generated io the treatability 
study are sent back lo the generator or 
sample collector or, altemalively. 
shipped to a designated facility if the 
waste remains hazardous. 

The Agency believes that sufficient 
incentives aod requirements am in place 
to provide for the safe shipment of 
samples to and fmr” laboratories and 
testing facilities conducting heatability 
studies. I” particular. they include: 

1. Maintenance of corporate 
reputation and public confidence: 

2. The high cost of these studies 
coupled with the generator’s or sample 
collector’s need for properly 
documented results: 

3. The need for the generator or 
sample collector to verify results of a 
treatability study: and 

4. Requirements in today’s rule for 
either rehwning the unused samples and 
residues to the generator or sample 
collector. or for manifesting and 
shipping these materials lo a TSDP for 
ultimate disposal. 

The Agency believes that the above 
incentives and requirements will guard 
against any facility not complying with 
the limitations or conducting bogus 
treatability studies. Furthermore, DOT 
or other regulations and guidelines 
control the transportation of such 
samples even in the absence of EPA 
regulation. The requiremenla to comply 
with DOT shipping regulations regarding 
packaging end labeling wfIl be 
substantially the sat118 es present 
requirements for shipping hazardous 
waste. Additionally. the USPS has 
stringent guidelines governing the 
shipment of hazardous ma~eriala. 
including samples. (See the “Domestic 
Mail Manual,” Pert 124 and Publication 
52. “Acceptance of Hazardous or 
Perishable Articles.“) For the above 
reaa”“a. the Agnncy believes that the 
transport of small quantities of 
hazardous waste poses de minimis risk 
daring shipment to a laboratory or 
testing facility or when being retuned to 
the generator or sample collector. 

111. Today’s Amenchnacd 
The Agency believes that the f”ll 

complement of the hazardous waste 
regulations foound in 40 CFR, Parts 280 
through 268 and 270, when applied lo 
waste samples used in small-scale 
treatability at”dies, are more 
comprehensive than necessary lo 
adequately pmlect human health and 
the environment. I” addition, the 
Agency believes that it needs lo 
promote research and the development 
of innovative technologies to manage 
hazardous wastes. Therefore. EPA is 
amending the regulations to 
conditionally exempt waste samples 
processed in small-scale treatability 
studies from the hazardous waste 
regulations under certain conditions. 

In particular, WA is today adding 
new paragraphs (e) and(r) to 40 CPR 
261.4 which accomplish the following: 
First, persons who generate samples are 
exempted from the genenttor and 
transporter requirements when samples 
are shipped by the generator, or any 
other person who collects the sample 
(the “sample collector”). to a laboratory 
or testing facility for the purpose of 
conducting a treatability analysis, or 
when shipped from the facility back to 
the sample collector. provided that 
certain packaging and labeling 
requirements ere met. Second, any 
labor&my or testing facility that 
conducts treatability studies may store 
these waste samples and residues 
generated from Ihe treatabilitystudy 
within the quantity and time limits 
specified and not be subject to the 
requirements of 40 CFR Parts 264.285, 
and 270. Third, the actual testing of the 
samples does not require e permit. 
provided the laboratory or testing 
facility complies with the limitations 
specified io today’s rule. 

Laboratories and testing facilities that 
conduct treatability studies must also 
keep records and documents regarding 
each treatabihty study as enumerated in 
ILD.3.6. above. Additionally, today’s 
rule requires facilities conducting 
treatability studies to submit an annual 
report to the authorized State or 
Administrator of the SPA Region in 
which the laboratory or testing facility is 
located. The required annual report 
must be a distinct document prepared 
by the owner end/or operator of the 
laboratory or testing facility indicating 
the previous calendar year’s activitfas 
regarding treatability studies. The report 
must be submitted by March 15 of each 
year and muat identify the laboratory or 
testing facility by name. EPA 
identification number, end the location 
(site address) at which the treatability 
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studies were conducted. Parappb 
11.D.3.c.. above lists specific information 
required in the report. The obligation to 
submit annual reports continues ontil 
the laboratory or testing facility 
discontinues treatability studies. returns 
all unused “as received” samples end 
any residues generated in the 
treatability studies back to thegenerator 
or sample collector. and notifies (he 
Regional Administrator or State Director 
that the laboratory or testing facility no 
longer plans to conduct any treatsbility 
studies at the site. 

Paragraph (e]. Treatability Study 
Samples, provides en exemption for 
generators of samples of hazardous 
waste lo be evaluated in treatability 
studies. while they are being prepared 
for transport or bei”g tmnsported 
provided that these samples and their 
residues are returned to the generator 
within specified time limits. Tbe 
exemption limits the sample coUector or 
generator from shipping more then 1000 
kg per non-acute hazardous waste 
stream per treahnent process (or 250 kg 
of soils. water. or debris contaminated 
with acute hazardous waste. ml kg of 
acute hazardous waste). Shipments must 
comply with the applicable DOT. USPS, 
or other applicable regulations for 
shipping hazardous materials. 

The generator or sample collector 
must also maintain records indicating 
the amount of waste shipped under the 
exemption. the name and address of the 
laboratory or testing facility. the facility 
EPA identification number, type of 
study, end the expected duration of the 
study. Beginning in 1989. the generator 
or sample collector must also include 
the above information in its biennial 
rep0rt. 

Paragraph (0. Samples Undergoing 
Treatabllitv Sntdies at Laboretories’or 
Testing Fe&ides. describes tbe 
limitations that apply to s facility 
COndUCti” treatability studies under 
this exemption. Tbe facility may subject 
no mom than 250 kg of “as received” 
weste to treatability studies lneny one 
day. The facility may store s maximum 
of 1044 kg of “as’received” waste. of 
which 500 k.g oe” be soils. water, or 
debris contaminated with acute 
hazardous waste or 1 kg of acole 
hazardous waste. The facility must also 
return any unused sample end residues 
to tbe generator within 80 days after 
completion of the study or within 1 year 
after initial shipment (whichever is 
earlier). or otherwise menage the sample 
end resldue as e RCRA hazardous 
weste, if the residue is still hazardous. 

The facility must meet certain 
specified reporting requirements. Tbe 
facility mast pmvide notification (by 
letter] to the Regional Admlnistretor or 

authorized State indicating that the 
facility intends to conduct mtatability 
studies under the exemption. It must 
obtain en EPA identification number if it 
does not have one. The feaility must 
also mainrain records documenting 
compliance with tbe specified time end 
quantity limits for treatment end storage 
end must keep records of all sbipplng 
documents for s years from the 
completion of tbe treatability study. 

The owner or operator of e facility 
conducting treatability studies must also 
submit a report to tbe Regional 
Administrator or authorized State 
indicating the type and number of 
treatability studies conducted doring the 
previous calender year, for whom eeob 
study wes conducted, the quantity of 
hazardous waste utilized in each 
treatability study, when each study wes 
conducted and tbe final disposition of 
residue and any unused sample. The 
report must include en estimate of the 
number of treatability studies to be 
conducted and tbe quantity of 
hazardous waste expected to be used in 
treatability studies during the coming 
year. The facility must also notify tbe 
Regional Administrator or authorized 
State by letter when and if the facility is 
no longer planning to conduct any 
treatability studies at the site. 
IV. State Authority 
A. Applicability of Rules in Au!horizmi 
states 

Under section 3003 of R&A. EPA 
may authorize qualified States to 
administer and enforce the RCRA 
program within the State. (See 40 CFR. 
Pert 271 for the standards end 
requirements for autborizaUon.) 
Following au~~orizetion. EPA retains 
enforcement a”tbority under sections 
3008.7003. and 9013 of RCRA, although 
authorized States have primary 
enforcement responsibility. 

Prior to the Hazardous and Solid 
Waste Amendments of 1984 (HSWAI. s 
State with final a”tbocization 
administered its hazardous waste 
pmgrem entlrely in lieu of EPA 
adndnistecing the Federal program in 
that State. The Federal requirements no 
longer applied in the authorized State. 
end EPA could not issue permits for any 
facilities in tbe State that theState ‘we8 
authorized to permit. When new. more 
stringent Federal requirements were 
promulgated or enacted. the State wes 
obliged to enact equivalent authority 
within specified time frames. New 
Federal requirements did not take effect 
in en authorized State until tbe State 
adopted the requirements es State law. 

In contrasI, under SeCtion 3000(g) Of 
RCRA. 42 USC. 6933(8]. new 

requirements and prohibitions imposed 
by the HSWA take effect in authorized 
States sl the 881118 time (hat they take 
effect in nonauthorized States. EPA is 
directed lo Implement those 
requirements and prohibitions in en 
authorized State, including the issuance 
of permlls. until the State is granted 
authorization to do so. While States 
must still adopt HSWA-related 
provisions ss State law to retain final 
authorization. HSWA applies in 
authorized States in the interim. 
B. Effect of State Authorizatims 

Today’s announcement pmmuigates 
regulations that em not effective under 
HSWA in authorized States. since this 
rulemaking does not impose 
requirements or pmbibitions contained 
in HSWA. Thus. the regulations will be 
applicable only in those States that do 
not have final authorization. In en 
authorized State. the regolanons will not 
be applicable until the State revises its 
program to adopt equivalent regulations 
under State law. 

40 CFR m.z~(e)[z) requires that 
States having fbud authorization must 
modify their programs lo include 
equivalent regulations within e year of 
promulgation of these regulations if only 
regulatory changes ere necessary. or 
within z years of promulgation if 
statutory changes are *ece***xy. These 
deadlines can be extended in 
exceptional asses (40 CFR 271.21bl(31). 
once EPA spproves the modification. 
the State requirements become Subtitle 
C RCRA requirements. 

States with authorized RCRA 
programs may already have regulations 
similar to those in today’s rule. These 
State regulations have not bee” 
compared with tbe Federal mgtdationn 
being promulgated today to determine 
whether they meet the testa for 
authorization. Thus, e State is not 
authorized to implemerd these 
regulations in lieu of EPA until the State 
program modiilcation is submitted to 
EPA and approved. Of course, States 
with existing regulations may continue 
to administer end enforce their 
regolations es a matter of state law. 

Authorized States sre only required to 
modify ,tbeir programs when EPA 
pmmulgates Federal regolattons that ere 
more stringent or broader Iucope than 
the authorized State regulations. For 
those changes chat ere lees stingent or 
reduce the scope of the Federal program. 
Stales ers not required to modify their 
programs. This is .a result of section 3009 
of RCRA. whlcb allows States to impose 
more stringent or broader regulations 
then the Federal program. The 
regulations promulgated today et 
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B 3 261.4 [a) end (fJ ere considered to be 
less stringent then or reduce the scope 
of the existing Federal regulations 
bemuse today’s rule exempts certain 
activities now within the purview of 
RCRA. Therefore, suthorized States ere 
not required to modify their programs to 
adopt regulations consistent with end 
equivalent to this rulemaking. 

Even though States ere not required to 
adopt today’s mlemsking. EPA strongly 
encourages States to do so as.quickly es. 
possible. As slresdy explained in this 
preamble. today’s rule is needed to 
facilitate evaluating remediation 
alternatives for CERCLA clean-ups and 
the RCRA Corrective Action Program. 
end to speed research end development 
for treetment alternatives to lend 
disposal end waste minimization, 
recycling, end reuse. States are. 
therefore, urged to consider the adoption 
of today’s rule: EPA will expedite 
review of authorized State pro- 
revision applications. 

stats6 BE? ak.0 encouraged to use 
existing authorities to provide for 
comparable treatability exemptions 
prior to adopting end receiving 
authorization for today’s rule. Some 
States may have authority comparable 
to RCRA Section 7~3. which allows 
EPA to order response action in the cese 
of imminent end substantiel 
endangerment to health or the 
envimnment ‘hohvftbstanding any other 
provision of this Act.” An authorized 
State may use comparable section 7003- 
type authority to authorize treatability 
studies end may waive the generator, 
transporter, n&UicaHon. end permit 
requirements consistent with today’s 
rulemaking. 

In addition to. or in lieu of, a section 
70034ype authority, e State may have 
generel waiver. permit waiver, or 
emagency permit authority. Consistent 
with this rule, states ere encouraged to 
use any such authority to grsnt 
treatability exemptions In e manner 
consistent with today’s rule. 
V. Effective Date 

Section 3010(b) of RCRA provides that 
EPA’s hazardous waste regulations and 
revisions to those regulations take effect 
a months after promulgation. The 
purpose of this requirement is to allow 
facilities thet handle bszardous wastes 
sufficient lead time to prepare for end to 
comply with major new regulatory 
requirements. Given the potentisl of this 
rule lo increasa the timeliness of 
CBRCLA remedial clesn-up activilies. 
RCXA corrective actions. end 
compliance with the land disposal 
restrictions. the Agency believes that en 
effective date of 6 months after 
promulgetion would unnecessarily 

disrupt implementetlon of the 
regclations end would not bs in the 
public interest. Since this smendment 
reduces, rather than increases. the 
existing requirements for facilities that 
handle waste samples. there is no basis 
for allowing a lengthy time period to 
prepere for compliance. The sent8 
reasons provide good cause to make this 
rule effective immediately upon 
publication notwithstanding section 4(d) 
of the Adniinistrative Procedure Act 5 
U.S.C 553(d). Therefore. this 
amendment takes effect immediately 
upon publication in the Federal Register. 

The application of this final rule is 
prospective only. Any treatebility 
studies covered by this final rule that 
were conducted before tba effective 
da(e of this regulation are subject to tbe 
Subtitle C hazardous westa regulations. 
including permitting requirements. 
VL Regulatory Analyses 
A. Executive Order No. ZE¶Z 

Under Executive Order No. 12291, 
EPA must judge whether e regulation is 
“major” end therefore subject to the 
requirement of e Regulatory Impact 
Analysis. This final regulation is not 
major because it will not result in en 
effect on the economy of $I00 million or 
more, end it will not increase costs or 
prices to industry. Rather. this regulstion 
will reduce the overall costs and 
economic impact of EPA’s hazardous 
waste management regulations by 
eliminating permitdng requirements for 
laboratories end testing fwilities 
intending to conduct treatability studies. 
The Agency estimates that perhaps 400 
facilities end laboratories nationwide 
will be effected by promulgation of this 
rule. Facilities end laboratories will be 
spared the time (as much es 2 years) end 
the costs (estimated to be between 
$XO,OOO end SZGU.OOO] otherwise 
necessary to obtain e RCRA permit. In 
addition. there will be no adverse effect 
on the ability of U.S.-based enterprises 
to compete with the non-U.S.-based 
enterprises in domestic or export 
markets. Because this amendment is’not 
a major regulation, no Regulatory 
Impact Analysis has been conducted. 

This amendment was submitted to the 
Office of Management end Budget 
[OMB) for review es required by 
Executive Order No. 12291. 

aveileble for public comment e 
regulatory flexibility analysis that 

B. Regulatory Flexibility Act 
Pursuant to the Regulatory Flexibility 

Act 5 U.S.C. 801 al seq.. whenever en 
Agency is required to publish general 
notice of rulemaking for any proposed or 
fbml rule. it must prepare end make . . _ .~ 

describes the impact of the rule on smaU 
entities (Le.. smell businesses. small ‘; 
oganizetions. end smell governmental. 
jurisdictions). The Administrator ntay 
certify, however, that the rule will not ” 
have a significant economic impact one: 
substantial number of smell entities. As; 
noted previously in this preamble, the : 
universe of facilities effected is 
estimsted to total about 400; of these, 
perhaps 200 era smell business entities::: 
By eliminating time-consuming end 
costly pennittbxg requirements, the 

‘k 
5 

Agency anticipates that promulgationof- 
this rule will have e positive effect on 
smell entities. 

; 

This amendment will have no adverse: 
economic impact on smell entities. In 
fact, it should reduce the burden 
imposed on smell entities that conduct 
treatability studies end comply with the 
provisions of this rulemsking. 
Accordingly. I hereby cart@ that this 
final regulation will not have s -. 
significant economic impact on a ‘. 
substantial number of smell entities. 
This regulation therefore does not 
require e regulatory flexibility analysis. 
C. Popenvork Reduction Act 

The infomtation collection 
requirements contained in this rule have. 
been approved by the Office of 
Management end Budget (OMB) under 
the Paperwork Reduction Act of 1980.44 

,, 

USC. 3501 el. seq., end have been 
assigned the OMB control number 205O- 
Oot!E (Treatability Studies Notification 
end RsCOrdksepitIg). 

Public reporting burden for this 
collecHon of information is estimated to 
very from 90 to 250 hours per response. 
with en average of 155 hours per 
response, including time for reviewing 
instructions, searching existing data 
sources, getbering end maintaining the 
data needed, end completing and 
reviewing the collection of information. 
Send comments regarding the burden 
estimate or my other sspect of this : 
collection of information including 
suggestions for reducing this burden. to 
Chief, Information Policy Branch, PM- 
223. U.S. Bnvironmental Protection 
Agency, 401 M Street, SW.. WashinglorL 
DC 20480; end to the Office of 
Information end Reeulatorv Affairs. 
Office of Managem&t and~Budget. 
Washington. DC 20503. 
W. Supportbig Documentedon 

Notice of Data Availability end Request 
for Comment, and the September 25. 

A background document in which 
EPA responds to sny comments not 
addressed in this preamble. entitled 
“Summary end EPA Responses to Public 
Comments on the September la. 1987 
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1981 Interim Final Rule.” dated lane 
ISSR is avaflable in the RCRA docket at 
EPA (LGlW]. 401 M St., SW. 
Washingtoa DC 20480. The do&et 
number for this rdemakfq ia F-a& 
~s~F’FFYFF. The docket ts open from 
8 a.m. to 4 p.m.. MDnday tbmqb Friday. 
excluding Federal hoUcLayr Tbe public 
mllllt make aI1 appointment to revtm 
docket materials by calka [2m) 475 
9337. Copies cost 30.W par page. 
VUL Lbt of sabjeeb 
4UCFRPOJtSSO 

4. Satlon 281.4 la amended by add@ 
two new pamgraphr [el and Ifl to read 
aa fOllDW~ 

O2el.4 aadabna 
. . . . . 

(e) Tmmbili~Study SampIes. (11 
Except as pmvided in paragraph [el(Zl 
of thta section. pardona who generate or 
oolloot~amplea for tlw purpose of 
conduc~tt8atabul~ rtudlea as 
defined ia +m zEggb$ 
to my mmummm 
863 of this cbaptar or to the nounca 

[2l The name. address. and telephone 
number of the fadltty that’will perform 
the treatability study; 

131 lbe quantity of ffie sample: 
(4 The date of shlpmeat and 
(4 A dencription of the sample. 

lndudbtg ita EPA Haaurdoua Waste 
Naraber. 

(iv) The sample ia shipped to ~1 
labomtory 01 taling facility whtdl la 
axempt under i zatr(fJ or has an 
armwiate RCRA permit or interim 

(v) The ganamtor or sample collector 
melntainr the fouowing ncordr for a 
oeriod en&m 3 yean after comoletion 
bf the treat&~ stadyz . 

(Al Coptes of tbe rhippins document* 
@I A copy otthe conkact with the 

fadlity caducring the trsatabttty shldy: 
(Cj Docomantatbm rhowfng 
(2) ‘lb amount of waste abipPsd 

under thla u!4mptiont 
(2) The nana addmu, and EPA 

idea!Jfktion number of the laboratory 
or tastfng fadllty that received the 
was 

(8) The date the alltpmwt wan mada: 
and 

Adminiatstiva practice and 
pmoedurr Confidential basbwa 
lnformauoa Hamrdow wow. 
40cmmrt331 

Hasardow wasta Racyding. 
Da1r July IL lass 

kam’lboms 
Admhianztor. 

For the reasmw rat out in the 
preamble. Title 4o of the Code of Fedezal 
Re@ationn ia amended w follows: 

PANT - WABTE 
MANAGEMENT SYSTBMt GENERAL 

1. The Authority Cltatton for Part EU 
continues to read as follow 

~4ZUSC8905ul.8921 
thm~&es7.~ssmBsys?s7.s83assss 

2 Section SW.10 is amended by 
add@ the follodg de6dtton in 
alphabetical ordarz 
O3so.10 armclap. 
. . . . . 

‘Tmatablllty Study” means a study im 
which a baaardoae waste h s&iacted to 
a tmatmeot pm- to detsariah: (1) 
Whetlm the wart8 is ammabb to tb 
baalatent pmmr, [Z) w&t pmtnmtmmt 
Uf my] ls tep\llrrd (s) the optfed 
pmcwa uredluons n8&d to acm8w 
the dastmd treatment [I] the decky 
ofakeatmmtpmwnforaspec@ 
waste or wastea or [SJ tlm 
dtamcterlstlca and vdumaa of m&dada 
fmmapartioulartma~tpmcsa 

. Ala blduded fm thh d8sdtla fartb 
purpose of the 8 ZSl.4 [e) ad [f) 
examptione are lilt@ Kmlpaak4tuy* 
cormdna ad othermebdal 
cnmpattbiity etudla ad ta&d@ 
and health effects rtudtas.A 
“treatabiltty study” is not a means to 
commemially treat or dispose of 
hazardow wasta 
. . . . . 

PART 26l-lDENTtflCL;TIOW AND 
UBTING OF NAZANDOUS WASTE 

3. The Authority Citation for Part 28l 
is revbed to read as IoUowvl: 

(i) The sample + lkin# collected and 
prepared for wanspot@ton hy the 
8eneratm or mmple auactmt or 

[it] lh sample b be.ta3 acoamaiated 
or stomdby the gansntor or sampla 
collactor prior to tmnspottatiott to a 
laboratory 01 testinS facilitv; or 

(ilqlile mmpl8 b bebtg lmqwted 
m the lRboratoIy or tedin&t facility for 

of tbla mctim is applimblm to rarnpkr 
ofhazaniwwa8babatattmIlactedand 

(A] The tmrqorbtion of eda aa& 
rbfpmat CatpEw wtth us Depnrmtmt 
of TmapDMIan porj* us Peal 
Bmlm&lSPB& or my otk epplkable 
shipping reqabwlana or 

(B) u tlw DOT. USPS or othar 
shipp@ tequimmmb do not appty la 
the shipment of the sample. the 

the samplei 
(I) The nama mailtt addmsa and 

telephone number of the oc&inator of 
the ralnpl~ 

(vi) The @lJammrmporb the 
infora.tmsreqnimdunderpara~gspb 
(e)(v)(C) of tbb mdtm in lb bienntal 
=pon 

f3) Ibe Rqhal Admiuhbatnr. or 
StateDkctorfifboatdoostedinsa 
autbwbad Sate). meygmat teqnata 
on a cat&pear baia for qamllty 
undbln8xwa~0fthomspadfbdin 
v&8p&llgpd-~.uP 

fwthe?tsetebility~ev8lmtiop 
wharTlwabae~m!aqatpmentor 
medadal~~4heaabmtd 
aae8tebuNyrtpQI:tb~banadm 
w.tlfythemalbofrpvioudY 
cdabd bmtabUlty 8lu& thm is a 
naedtohdymdaue+8dbaatin 
bdudqu8R~8p 
evnlunbd tm8tmmt paas: or them b 
a need to do fbrtbar ev&alioo of an 
owoiag eabbflltyandy to detennina 
final spsctft~attom for treatmeaL The 
additional quantities allowed am 
subject to all the pmviniona in 
parasraplw (ellll ad [eNZllUll~l of thb 
lecuoP The 8UtmtOr or sample 
cdlector must apply to the Ra&nal 
Adminirlramr in the Regton where the 
sample is collaoted and pmvide tn 
wtttq the followilq tnformation: 
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(i) The reason why the generator or 
sample caUec!or requires additional 
quantity ofsample for the txeatability 
study evaluation and the additional 
quantity neede& 

[ii) Documentation accounting for all 
samples of hazardous waste from the 
waste stream which have been sent for 
or undergone treatability studies 
including the data each prevtous sample 
from the waste stream was shipped the 
quantity of each p*viow shipment the 
laboratory or testing fadUQ to which it 
was shipped what treatability study 
processes were conducted on each 
sample shipped and the available 
results of each WeatabiiQ study: 

liiil A dascriotion of the technical 

and the expected result% 
(iv) If such further study is being 

required due to equipment or 
mechanical failore. the applicant must 
include toformation ragarding the reason 
for the failure or breakdown and also 
include what pmcedoree or equipment 
ttnpmvements have been made to 

(v] Sucit other Information that the 
Regional Administrator urnaiden _ 
necessary. 

. 

(r) Sanpies Vndegoing Trwtnbilitv 
Studies at Labomtories and Testing 
F~cdities. Samples ondegaiog 
treatability shaites and the laboratory or 
testing fadlity conducting SUch 
treatability studies (to the extant such 
facilities are not othanviss subject to 
RCRA reqoirements] are not subject to 
any requirement of tbts Part. Part 124. 
Parts 262~263,288, and Pa or to the 
notification reqotremanb of Section 3010 
of RCRA pmvided that the conditions of 
paragraph: (fJ (1) thmogh (Ill of tbts 
section are met A mobile h’eatmattt unft 
(MTLq may qualify as a testing facility 
subject to paragraphs (0 (1) thmugb 111) 
of this rectton. Whem a poop of MI% 
are located at the same sit% the 
ltmttattoos specified iu (0 (11 tbmagb 
(II] of this setion apply to tbe entim 
group of MlUs collectively as if the 
group were one MN. 

(1) No less than 45days before 
conducting teatabtltty studta. the 
facility notifies the Re@aal 
Administrator. or State Director [ff 
located In an authoriztd State). in 
writ@ th,at it intends to conduct 

treatability studies under this 
wwph 

sample collector or. if sent to a 

(2) The laboratory or testing facility 
desigoated fadltty. the name of the 
faciUQ and the SPA identification 

conduct@ the treatabilIty study has an number. 
EPA identification number. 

(3) No mm than a total of 250 kg of 
(8) The faciUQ keeps. on-site. a copy 

“as received” hazardous waste is 
of the treatabiUQ study contract and all 

subiected to initiation of treatment in aU 
shipping papers associated with the 
-pm of -atability study smple~ 

to and horn the fadUty for a period treibbllty atwlies In any single day. 
“‘As received” waste refers to the waste 
as received in the shipment from tbe 
@l,~tOr Or Si3lt~k COktOt 

(4) The quantity of “as received” 
hazardous waste stored at the facility 
for the putpoEe of evahlation in . 
tm,abbiiQ studfea does not exceed 1000 
kg. the total of wbicb can tndude 500 ka 
of soils. water. or debris contaminated 
wltb acute ha?mdDLa waste or 1 kg df 
acute hszardow waste. Thb quantity 
limitation does not fneludc: 

end@ 3 yean hm the corn&ion date 
of each hratabflity study. 

(9) The facilitg prepares and submits a 
report to the Regional Admintstmtor. or 
State DIrector (if located in an 
authortaed State). by Mar& 15 of each 
year that aetfmates tbe number of 
smdiee and tha amount of waste 
expmbd to be ased in treatabilily 
stuiies dut+q the current year. and 
includes the following information for 
the previous calendar year. 

(i) The nama address. and SPA 
identifvzation number of the facility 
conductin the teabbillty rtudiu: 

(ii] ‘Ibe types (by process) of 
treatabtlity studies conducted: 

(ii] The natm and addresses of 
persons for whom studies have been 
conducbd lbmhdbg their EPA 
identikation marks): 

(iv] The total quantity of waste io 
storage each day: 

(i) Tmatabtfity study residata; and. . 
@) Treauamt matakls ~mduding 

nonhazmdmta aolid waste] added to “as 
receivrd” baaardoum wada 

(5) No more than 90 days have 
elapsed since the treatability study for 
the sample was completed or no more 
than one year has elapsed since the 
garmrator or sample collector shtpped 

facility. wbidtever date fir& occurs. 
(6) The matabtlity rtody does not 

tnvolve the placement of hazardous 
waste oo the land or open burning of 
har.ardoan waste. 

(7) The factlfty mafntatns records for 3 
ycan follnwin8 completion of each 
stady that show compliance with the 
baatment rate hdb and the storage 
time attd quantity limits. The following 
sped6c tnfonnatton mrut k tndudad 
for each traatablty rtudy conductarb 

(i]Tbanamaaddrus.andEPA 
ideaii6cation number of the 8utarator Or 
sample mllector of each waste sample 
fiikTl$ dab the shiptnant was 

(iii) The quantity of wasts ampted; 
(iv] Tba qaanttty of “as racaived” 

wub in storage each day; 
(v] llw date the treatment study was 

initiated and the amoont of “as 
raccivcd” weste introdwd to tnabrmt 
each chg. 
&i~~$the tmabhll dudy 

(vii] The data my unused aampkor 
residuas geaaratad hrn the haatabiffty 
atady were rammed to the generator or 

(v) The quatry and types of waste 
subjectad to treatabtlity studies: 

(vi) when each keatabitity study w. 
conduct& 

(vii) The 6nal disposition of residues 
and unused sample from each 
treatability study. 

(IO) The far&Q determines whether 
any unuaad sample or residue: 
8CnSratd by the treatabflity study are 
hazardoo~ waste andar 0 281.3 and tf 
ao.aresab~acttoPartsZ8lthmughzsB 
and Put Do of this chapter. unless the 
redidta and uttMad samples are 
mtumcd to the aample ortginator under 
the i Za4fe) exemptiott. 

(ii) The fadftty notifies the Re8ional 
Admiai&ator. or State Diictor (if 
located in an aatboriaed State). by letter 
when the tdlity is no longer pbnnine 
to w&tat any tmatabllty rtudba at the 
aita 

.G 

. ;. (;:. 
r- 



Exemption for Ninety Day Accumulation



Part If 

Environmntal 
Protection AgenCy 
40. CFR Parts 2s0, 29t, 282, 262, 230, 
and 271 

Hazardous Waste: Generators of 
Hazardous Waste (100 to 1000 Kitomk 
Per Month), on Site StocagP;. etC; Final 
RUte 

40 CPR Part 262 

Hazardous Waste: Ganeratora ot 
‘RazardouS waste (la0 to lmo. Kuo&ajas 
Per Month), Wsste Mlnimizatioa; 
Proposed Rule 
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-mnaged the Agency has decided to 
npose manifest requirements on these 

generators. except in the case of certain 
reclamation agreements. The existence 
of a State-approved collection center 
does not, on Its own. provide assorance 
thal the waste wou!d be transported or 
hendied properly prior lo or during 
transportation lo such e facility. or 
indeed. that the shipment would ever 
reach such 8 facility. Consequently. 
deveiopment of some recordkeepin 
transportation requirements would %  

end 
e 

needed which would offset any potential 
savings of such 8” exemption. 
E Part 264/.%&i Focili!y Sfondard Issues 

The requirements for facilities that 
Ireat store. or dispose of hasardoos 
waste are contained in Paris 2Bs end 285 
of the hazardous waste regulations. The 
Pert 265 standards ere applicable 10 
iacilitier under interim status. e 
condition nhish allows e faciliry to 
con:inue operating until il receives e full 
RCRA permit. [See HSWA section 
3005(e)). The Part 264 standards 
establish the m inimum standards to be 
incorporated into a foli RCR4 pemdt by 
EPA ore State with en EPA authorized 
hazardous waste program. 

Under today’s fural roles. ICG-IWO kg/ 
mo generslors will be required io obtain 
e permit if they Lreaeat~or dispose of 
hazardous waste on-site (except for 
treatment in tanks or containers during 
the la01270 day accumulation period in 
conformance with Subparts J or I of FM 
265. respectively] or accmnulare 
hazardous wesle on-site in teaks or 
containers for more then 100 (or *m) 
days. 

A number of moonenters egged with 
he need to menage wastes from 
generators of 1034KlO kg/m0 at fully 
permitted facilities. They argued thst ao 
special exemptioas or requirements 
should be applied to the management of 
waste from these geneatom because the 
characteristics of the waste, sot the 

requirements for on-site waste 
treatment. Some commentem stated chat 
there is s need 10 encourage on-site 
treatment lo reduce the amount of 
wastes sent off-site end thsl the 
permitting requirements may hemper the 
ability of generators lo tree: wastes et 
their facilities. 

eource of the we&e, poses the tieat to’ 
human health and the enviromnea!. ( 

Two commentem opposed the 

The .4gency disagrees that on-site 
treatment should be encouraged by 
exempting those generators of 10310M) 
kg/m0 From the RCRA permitting - 
requirements. To the extent that these 
generators em conducting the same 
treatment/sforage or treatment/disposal 
as other permitted facilities, their on-site 
freaiment activities pose e potential risk 
to human health and the environment. 
Therefore. reduced o: eiir;&ated 
permitting requirements would be 
inappmpriate. 

fof coume. no permitting would be 

Section Ed previously exempted 
?enera(ors of 10~000 kg!mo of 

azsrdous waste from the facility 
~~equirements of Parts 2E4 and 26.5 that 
cover the on-site trestment. storage. or 
disposal of hazardous was&, pmvided 
:he facility is et least approved by a 
Slate to manage municipal or iodustrieial 
(non-hazardous]~solid wwe end no 
more than 100~ kg of hezardcxs weste 
were acmanulated al any time. Under 
L)le rules promulgated today. this 
exemption will conlinue I0 apply only to 
generators of less than iOO kglmo of 
hazerdous waste. teneraiom of IO& 
1000 kg/m0 of hazardous waste will be 
subject lo full regulation under Perts 264 
and 265 if they eccmnulate hszsrdous 
waste on-site for greeter then l&9 (or 
270) days. exceed the 6000 kg 
accumule(ion lim i:, engage in waste 
treatment in other than tanks. or manage 
their waste in surface impoundments, 
waste piles. landfiis, or laad ireabnen( 
facilities. In addition. those Stale- 
approved municipal or industrial waste 
fadlitids that menage wastes only from 
generators of lW-1020 kg/m0 will also 
no longer be exempted from the Part 264 
and 265 permit requirements. III the 
proposed role. Ibe Agency requested 
comments concerning the spplication of 
the uniform Part 264 and 265 
~equiremente 10 generators of lW-1WO 
glmo and to Ihe treatment, s!orsge. end 

disposal facilities that accept waste 
from the generators. 

re 
1 

uirement for generators of 10+1000~ 
kg 7 mo who accomtdste waste on-site fo: 
longer than 180 (or 2fO) days to obtein 
RCRA permit end ergoed that the 
accmnuiation time lim it before 
permitting is required should be 
extended. One of the commentem also 
maintained that determining the 
maximum quantity of hazsrdoos waste 
that may be accumulated et e non- 
permitted facility should be based on 
the degree of hsssrd posed by the weste 
and L!le generator’s capacity 10 trenspor 
the waste off-sire. The EP.4 disagrees 
with both of these posi:ions. As noted in 
Unit II!.C.l.a. of today’s preamble. the 
HSWA of ‘IS&l clearly lim it Agency 
discretion in this met&. Tbe Agency 
carries e heavy burden in extending the 
dme lim its established under section 
3O~l!d)[6). and excepi for emergency 
circumstances. the Agexy does oat 
believe there to be sufficient 
justification for extending the lim its 
Congress has established. 

Another commen:er opposed ani 
permitting requirement due lo the 
economic burden that would be pleced 
on e small number of genera!ors. While 
some generacorn of lDcLlw0 kg/m0 may 
be burdened financially by the 
requirements pmmulgated today, 
Congress has Plready judged that 
outside of the acmmulaiion lim its 
aRowed for in Section sOOl(d)(6], 
disposai of wastes from these generator 
et permitted fadlilies is necessary to 
pmrect human health and the 
environment, In addition, since the rides 
allow generators lo manage their 
hazardous wastes off-site. they are able 
lo avoid the cost of acquiring a RCRA . . . . . . . 

Sothing in 0 282.~4 precltides e 
generalor from treating waste when it is 
in ao accumulation tank or container 
covered by tha: provision. Under Ihe 
existing Subtitle C system. EPA has 
es:abiished siandards for tanks end 
contair.urs which apply lo both the 
storage and treatmen: of hazardous 
w&Xc. These requiremen& m-e designed 
to ensure Ihat lhe iotegrily of the tank or 
container is not breached. Thus. the 
seme s!andsrds appiy lo a lenk ore 
conlainer. regardless of whether 
treatmezz! or storage is occurring. Since 
the semr stsndards appiy to trcatmenl 
in tanks es applies to s:orege in tanks. 
an:! since EPA allows for lim ited on-site 
srorege without the need fore permit or 
interim stams (a0 days for over loo0 kg/ 
mo genera!ors sod l&I/270 days for X0- 
1~020 kglmo generatom). lhc Agency 
heiieves tha: treatment in accumulalion 
tanks or Gontainers is permissible under 
the existing rules. piovided lhe tanks or 
conlainers are operated striclly in 
compliance with all applicable 
staadards. Therefore. generators 01 IML 
1000 kglmo ere nol required to obcum 

. 

interim ste:us and s RCRA permu II !hv 
only on-site mansgemem which Ihvy 
perform is treetmenl in an accurnuh~~~w 
lank or container that is exempt hlrr 
pennitiing during periods of 

1. Activities Requiring Permits 

per”“& ,I rney 10 onoose. 
Seve@ co-w$em suggested 

individuai facilities: For example ow 
---. comry+~r sp~e~lfi~Aly asked for s 

exempuono *mm me KCiu perrmttmg 
requiremenls or reduced permit 

aimpliiied end streamlined permit LB, ‘. 
the incineration of spem paint spra) 



Permit Waivers
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SUBJECT: irements for State Superfund 

FROM: [%j!!&;trator 
. t 

TO: Regional Administrators 
Regions I - X 

- 

. ., 

On a number of occasions, the question has been.raised as 
to whether RCRA permits are required for cleanup actions taken 
by States under State Superfund or other authorities. The 
answer to this question will depend on whether the State is 
authorized for the RCRA program and on the details of the 
State's own statutory'and regulatory authority. In general,' 
however, a State authorized to conduct the RCRA base permit 
program will have the authority to waive RCRA,permit require- 
ments for State Superfund actions as long as: (1) the State has 
the authority under its own statutes or regulations to grant 
permit waivers, and (21 the State vaiver authority is used in no 
less stringent a manner than allowed under Federal permit waiver 
authority, for example, 57003 of RCRA or 5121(e) of CERCLA. 

Some States now authorized to conduct the RCPA program 
currently have permit waiver authority within their statutes or 
regulations. For example, some States may have authority 
comparable to RCRA 57003, which allows EPA to order response 
action in the case of imminent and substanelal endangerment to 
health or the environment %otwithstanding any other provision 
of this Ac~.~~ Assuming the "imminent and substantial" test were 
met, EPA therefore may require persons contributing to the 
endangerment to treat, store, 
without securing a permit. 

or dispose of the hazardous waste 
Ah authorized State that has a 

57003~type authority may in'the same way use its ovn authority 
to compel remedial action:at. a State Superfund site and may 
waive RCRA permitting requirements for that action, 

Similarly, CCRCLA 5121(e) grants a RCRA permit waiver for 
Federal response actions taken under CERCLA ~164 (where imminent 
and substantial endangerment is not always required). A State 
with its own permit Vaiver authority, therefore, may waive RClUt 
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permit requirements for a State Superfund action under similar 
circumstances. However, the State may exercise this permit 
waiver only if it does so in a manner no less stringent than 
allawed under the Federal vaiver authority. that is, in a mwer 
consistent with the CERCLA 5104 program. 

EPA has revieved ang in some cases rastricted State permit 
waiver authority-during the RCRA authorization process and, as 
part Of the Memorandum of Agreement with the State, prohibited 
the State from exercising its waiver authority in a way that 
would make its program less stringent than the Federal program. 
This restriction would not prohibit a State from waiving RCRA 
permit requirements at a Superfund site. As long as the State 
restricts permit waivers to Superfund site actions and'other 
situations where a comparable Federal waiver exists, the State 
would be acting vithin its authorization and within the terms of 
the Memorandunj of Agreement 

In general, ve believe that States should be encouraged to 
move ahead on cleanups under their ovn superfund authorities, 
and that it does not make sense to delay action until a RCRA 
permit can be issued, as long as an appropriate waiver mechanism 
applies and adequate measures are taken to protect human health 
and the environment. In these cases, we understand that States 
may find it desirable to waive RCRA pennies for State Superfund 
site cleanups. When a RCRA authorized state chooses ‘under its 
own authority to waive RCRA permits for State Superfund actions, 
EPA Regional O ffices should recognize thst; under the conditions 
described above, the State would not be prohibited from doing 
so, and that such waivers may promote more timely cleanup of 
contaminated sites. 

cc: Regional Counsels, Regions I-X 
Waste Management Division Directors, Regions I-X 

*- - ! 



UNITED STATES ENVIRONMENTAL PROTECTION AGENCY 
WASHINGTON. D.C. 20460 

CFFlCE OF 
ENFORCEMEhTANO 

COMPLUKE ASSURANCE 

MEMORANDUM 

SUBJECT: Transmittal of “Guidance on the Use of Section 7003 of RCRA’ 

FROM: 

TO Addressees 

Attached is a guidance document developed by the Office of Regulatory Enforcement 
(ORB) and the Office of Site Remediation Enforcement (OSRE) to update, expand, and 
supersede the “Guidance on the Use and Issuance of Administrative Orders Under Section 7003 
of RCR4” which was issued on September 26, 1984. RCRA 5 7003 provides the Agency with 
broad and effective enforcement tools that can be used to abate conditions that may present an 
imminent and substantial endangerment to health or the environment, The new guidance 
addresses the meaning of “imminent and substantial endangerment,” the legal requirements for 
initiating administrative and judicial actions under Section 7003, case screening factors, 
enforcement against violators of orders issued under Section 7003, and the relationship of Section 
7003 to other authorities that allow EPA to address potential endangerments and to respond to 
the release of materials that may harm health or the environment. In addition to providing legal 
and policy guidance;the document provides comprehensive practical advice on exercising the 
Agency’s authotities under Section 7003 (for example, by referencing helpful technical documents ‘. and explaining when to use administrattvi versus judicial authorities). 

As EPA undertakes its responsibility to protect publkhealth and the environment, the 
r\gency must use its enforcement authorities as efficiently and effectively as possible. The Office 
of Enforcement and Compliance Assurance therefore encourages the Regions to use Section 7003 
2nd its .powerfol enforcement tools in all ~appropriate cases. 

For iirrther information,‘please contact Laura Bulatao in the Ofike of Site Remediation 
Enforcement at (202) 564-6028 or Mary Andrews in the O&e of Regulatory Enforcement 
at (202)‘564-4011. 

.%tachment 



Addressees: 
Linda Murphy, Director, Office of Site Remediation and Restoration 

Region I 
H&y F. Laing, Director, Office of Environmental Stewardship 

Region I 
Richard L. Caspe, Director, Emergency and Remedial Response Division 

RegionII 
Conrad S. Simon, Director, Division of Enforcement and Con$iance Assistance 

Region II 
Thomas C. Voltaggio, Director, Hazardous Waste Management Division 

Region III 
Richard D. Green, Director, Waste Management Division 

Region IV 
Norman Niedergang, Director, Waste, Pesticides and Toxics Division 

Region V 
William Muno. Director, Supefind Division 

Region \ 
Myron 0. Knr;dsen, Director, Superfund Division 

Region VI 
Samuel Colemlk Director, Compliance Assurance and Enforcement Division 

Region VI 
W illiam AJ. Spratlin, Director, Air, RCRA and Toxics Division 

Region VII 
Michael J. Sar.Jersen, Director, Superfund Division. 

Region W 
Max H. Dodson, Assistant Regional Administrator, Office of Ecosystems 

Protec:ion and Remediation, Region VIII 
Carol Rushin, ,&&tant Regional Administrator, Office of Enforcement, 

Comp12mce, and Environmental J&ice, Region VIII 
Julie Anderson. Director, Waste Division 

Region IX 
Ibrdall F. Smith, Director, Er&ironmental Cleanup Office 

Region X 
Mike Bussell, Dir-or, ,Office of Waste and Chemical Management 

Rigion X 
Pamela Hill (Acting), Office of Regionai Counsel, Region I 
Walter Mugdan, 05ce Regional Counsel, Region II 
Marcia E. Mulkey, Office of Regional Counsel, Region IU 
Phyllis Harris, Office of Regional Counsel, Region lV 

.’ G&l C. Ginsberg, Office ofRegional Counsel, Region V 
Waker L. Sutton (Acting), 05ce of Regianal Counsel, Region VI 
IMartha R. Steincamp, Office of Regional Counsel, Region VII 
Thomas A. Spcicher, Office ofRegional Counsel; Region VKI 
Nancy J. Marvel, Office of Regional Counsel, Region IX 
Jackson L. Fox, Office of Regional Counsel, Region X 



Exemption from 40 CFR Part 264 Requirements for People Engaged in the
Immediate Phase of a Spill Response



.&y&Record D&&l 

Faxback 13296 

9502.1989(03) 

United States Environmental Protection Agency 
Washington, D.C. 20460 
Office of Solid Waste and Emergency Response 

June 15, 1989 

Ms. Elizabeth M. Powell 
Moore & Van Allen 
One Hannover Square 
Suite 1700 
Post Office Box 26507 
Raleigh, North Carolina 

Dear Ms. Powell: 

I am writing in answer to your letter of May 4, 1989, in which 
you raised several questions concerning the applicability of RCRA 
to certain situations involving remediation of contamination at a 
facility. The following response addresses the questions which you 
have posed: 

I. “Is 40 CFR 265.1(c)(l l)(iii) applicable to remediation at 
the facility to require compliance with Part 265 and Parts 122-124, 
where no treatment, storage, or disposal activities are ‘continued 
or initiated’ in such remediation?” 

Section 265.1 defines the applicability of “interim status” 
regulations to facilities which treat, store or dispose of 
hazardous wastes. Section 265.l(c)(l’l)(i)) provides an exemption 
from this requirement for ” . ..a person engaged in treatment or 
containment activities during immediate response...to (A) A 
discharge of hazardous waste; (B) An imminent and substantial 
threat of a discharge of a hazardous waste; or (C) A discharge of 
a material which, when discharged, becomes a hazardous waste.” 

Page 1 of 3 
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This exemption from certain interim status requirements is 
intended to allow owner/operators to respond to a hazardous waste 
spill or discharge in a timely manner, without having to comply 
with procedural and/or technical requirements that could inhibit 
such response measures, and which may otherwise be inappropriate 
for such immediate or emergency-type situations. An essentially 
identical provision is found in the Part 264 regulations (Section 
264.1(g)(2)). 

An exception to this exemption is found in Section 
265.l(c)( 1 l)(iii). This is intended to limit the scope of the 
exception only to those hazardous waste management activities 
directly associated with an immediate response to a discharge. (See 
53 FR 34085, September 2, 1988). Thus, for example, an 
owner/operator responding to a discharge might excavate soil 
contaminated with the spilled hazardous waste and store it 
temporarily in containers prior to the removal of the material off- 
site. The container storage area would not be subject to technical 
interim status standards. 

However, if treatment or containment activity were to be 
continued or initiated after the immediate response is complete, 
the person performing these activities can no longer take advantage 
ofthe Section 265.1(~)(11)(‘) 1 exemption and must comply with Part 
265 requirements governing treatment, storage, or disposal 
activities. 

It should be understood that Section 265.l(c)( 11) applies only 
to situations involving an immediate response to discharges for 
hazardous wastes. To the extent that such an immediate response 
action has not occurred and is not occurring at the facility in 
question, none of the provisions of this subsection would apply. 

II. “Is the presence of soil and groundwater contamination at 
a facility, standing alone, a sufficient basis upon which a state 
agency can make a finding that disposal of hazardous waste took 
place at that facility, thereby resulting in a characterization of 
that facility as a ‘disposal facility’ subject to RCRA operational 
and permitting requirements relevant for TSD facilities?” 

II. Past releases of hazardous waste which have occurred any 
time after November 19, 1980 may constitute “disposal” as defined 
by RCRA Section 1004. Thus, such releases could constitute a 

http://yosemite.epa.gov/osw/rcra.nsflDocuments/AOB433DD837E23B6852565DA006F06DB 3/10/99 
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violation of RCRA (disposal of hazardous waste without a permit 
under RCRA 3005 or 3006) which could be actionable under RCRA 
Section 3008(a). Since the situation you described might involve 
the disposal of hazardous wastes, and since RCRA Section 3005 
requires that a person obtain a Subtitle C permit for the 
treatment, storage, or disposal of hazardous waste, in some cases 
it may be appropriate to require the owner/operator to obtain a 
permit for the facility in order to impose Part 264 standards for 
the disposal unit (i.e., a landfill). Since the facility you 
describe is no longer an operating facility, the State might decide 
that a post-closure permit would likely be the appropriate permit 
mechanism when a permit is required. 

III. “Does EPA Office of Solid Waste policy require an entity 
to prepare, submit and receive approval for a Part B permit and/or 
post closure permit, where the facility is no longer operational, 
shows no intention to be operational, and where the present 
property owner has made clear its intention tovoluntarily 
remediate the soil and groundwater contamination at the property to 
the specifications of the state agency?” 

III. As explained above, the requirement to obtain a RCRA 
permit for a facility, based on the facts you have presented, is 
within the authority of EPA or a State, if the State has been 
authorized for RCRA. The decision as to whether and when this 
authority may be exercised is at the discretion of the implementing 
agency; in the case of an authorized State, such decisions would be 
made according to State program policy. 

Finally, it is important to keep in mind that the discussion 
found in this response contains EPA’s interpretations of Federal 
regulations; authorized States may rely upon State interpretations 
of State regulatory provisions which may differ from those of the 
EPA. 

I hope that this response has adequately addressed your 
inquiry. Should you require any further assistance, please contact 
David Fagan at (202) 382-4497. 

Sincerely, 
Sylvia K. Lowrance, Director 
O ffice of Solid Waste 

http://yosemite.epa.gov/osw/rcra.nsf/Docum~ts/AOB433DD837E23B6852565DAOO6FO6DB 3/10/99 
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FAXBACK 12748 

PPC 9471.1986(01) 

RESPONSES TO ACCIDENTAL SPILLS OF LISTED OR 
CHARACTERISTIC HAZARDOUS WASTES 

SEP 29 1986 

OFFICE OF SOLID WASTE AND EMERGENCY RESPONSE 

Mr. Fred Hansen 
Director 
Department of Environmental Quality 
522 S.W. Fifth Avenue, Box 1760 
Portland, Oregon 97207 

Dear Mr. Hansen: 

Thank you for your August 2 1, 1986,~ letter regarding 
accidental spills of listed or characteristic hazardous 
wastes. Enclosed is the Agency’s response to the eight 
questions and issues that you raised. Please note that we 
have referred one of your questions to the Superfund Office 
and will forward a response to you. I hope this clarifies 
the Environmental Protection Agency’s regulation of spills 
and spill cleanups. 

If I can be of further assistance, please let me know. 

Sincerely, 

Page 1 of 4 
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Original Document signed 

J. Winston Porter 
Assistant Administrator 

Enclosure 

-2- 

1. Accidental spills of listed or characteristic hazardous 
wastes which are cleaned up within a reasonably short time. 

The Resource Conservation and Recovery Act (RCRA) regulations 
in 40 CFR Parts 264 and 265 Subparts C and D require immediate 
actions to minimize hazards to.human health and the environment 
from any unplanned, sudden or non-sudden releases of hazardous 
waste or hazardous constituents. Sections 264.1(g)(8) and 265.1(c) 
(11) provide a regulatory exemption from interim status and permitting 
standards for treatment and containment activities hazardous waste 
discharges and imminent and substantial threats of discharges 
(under 260.10 the term discharge includes both accidental and 
deliberate spjlls). The effect of this exemption is to promote 
hazardous waste discharge prevention and control by relieving 
persons engaged in immediate response to discharges and serious 
threats of discharges from time consuming requirements. 

Under the exemption, treatment, storage and disposal facilities 
regulated under RCRA must continue to meet the applicable requirements 
of Subparts C and D of Parts 264 and 265. Treatment and containment 
activities conducted after the initial response period are subject 
to interim status and permitting standards. A facility may qualify 
for an emergency permit under 270.61 for such treatment and contain- 
ment activities occuring after the immediate response period. 

Accidental spills should be addressed immediately and in accordance 
with the facility’s contingency plan. Sections 264.51 and 265.51 
require owner/operators of treatment, storage and disposal facilities 
to have a contingency plan describing actions facility personnel 
must take in response to any unplanned sudden or non-sudden 
releases. ,Under section 262.34(a)(4), generators are also required 
to have such contingency plans as a condition of obtaining a permit 
exemption for 90 day on-site accumulation. Generators are subject 
to interim status and permitting requirements for treatment and 

h~p://yosemite.epa.gov/oswlrcra.nsflDocuments/77E58lDC5215BF87852565DA006F0294 3/10/99 
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containment activities conducted after the accumulation period. 

2. Accidental spills not cleaned up within reasonably short time. 

As stated above, treatment and containment activities conducted 
after the initial response period are subject to permitting and 
interim status requirements. In addition, if cleanup activities 
do not begin promptly, the spill is considered a land disposal 
site subject to permitting requirements. 

The Environmental Protection Agency (EPA) has not established 
a definition of what constitutes an immediate response to a spill 
situation. The time frames and extent of immediate response must 
be judged by persons responding to discharges err an individual 
basis. Extended responses which are not judged to be immediate in 
nature may result in: (1) a modification to the facility’s contin- 
gency plan; (2) an enforcement action for an inadequate contingency 
-3- 

plan or permit violation; or (3) enforcement action for illegal 
disposal. 

3. Spills where cleanup requires on-site treatment. 

As explained in the response to question #l, 264.1(g)(8) 
and 265.l(c)( 11) provide a regulatory exemption from interim 
status and permitting standards for treatment activities conducted 
in immediate response to discharges or threats of discharges. 

4. Transportation spills cleaned up within a reasonably short time. 

263.30 requires the transporter to take appropriate, 
immediate action to protect human health and the environment. 
Under 263.30(b), an authorized official ‘may authorize removal 
of the spill by transporters without an EPA ID number or manifest 
in an emergency. When an emergency no longer exists, all 
applicable requirements of the RCRA regulations once again apply 
to all of the transporter’s activities. The Department of 
Transportation has also issued rules regarding spills occurring 
during transport. 

5. Transportation spills not cleaned up within a reasonably short time. 

As discussed above, EPA has not established a definition of 

http:Nyosemite.epa.gov/osw/rcra.nsfocuments/77E581DC5215BF87852565DA006;1;0294 :?l/10/99 
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what constitutes an immediate response to a spill situation. The 
timeframes and extent of immediate response must be judged by 
persons responding to discharges on an individual basis. Extended 
responses which are not judged to be immediate in nature may be 
subject to enforcement action for illegal disposal. 

-4- 

1. When does a spill become a Superfund candidate versus 
cleanup under RCRA? 

Question has been referred to our Superfund O ffice for 
response. 

2. When does a spill become a facility as defined in RCRA? 

As discussed above, if cleanup activities do not begin promptly, 
the spill is considered a land disposal site subject to permitting 
requirements. In addition, spill areas where hazardous waste is 
treated, disposed or stored past the immediate response phase 
are subject to all applicable interim status and permitting 
standards for hazardous waste management facilities receiving 
waste under 1 l/19/80 as outlined in Parts 264,265 and 122. 

3. Are there any situations where the cleanup standards 
are different than background? 

RCRA regulations do not specifically identify a level of clean-up 
required in spill situations. Under 263.3 1, a.transporter must 
clean up any hazardous waste discharge so that the discharge no 
longer presents a hazard to human health and the environment. 
Under the emergency procedures provisions of 264.5 1 and 265.5 1, 
generators, treatment, storage and disposal facilities must take 
those actions, as outlined in the contingency plan, necessary to 
minimize hazards to human health and the environment. 

http://yosemite.epa.gov/osw/rcra.nsf/Documents/77E581~C5215BF87852565DA006F0294 3110199 
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immidiately contain end treat spills of 
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accept oqmments c* these amendments . 
until January 19,1951. 
ADDASSS: CCmenb on these 
atiendmenta sbccld’be sddresied to Ihe 
D&&%1&k (Dook.$3L@,bf@q of. ,,.’ 
‘Solid Waste (‘A’H-+J;lr,s. : .,. ,. ‘~ 
‘Envlrdnm~ritsl @ tedion Agency, 4Oi.F 
StEt s.y.9 p@=@!J~.D.c;?.~,~; .’ ,’ 
‘F&FOR FURTHSR lNFORMATlON COMACT:  

df fadlities jha!,treat store or dispose of 
4iaiiidbw waste (parts 264 and 265 end 
Parts 122 and.xz4); 45 FR 33088 &fey 19, 

: !9!01: The64 r&&lope, sre.designed t? 
ensure~epmpe@xlllng~d .: 
mallagq.+nt of hdcus waste8 from  
theirnen4ration thrcueh their ultimate . 

SUFPLSYENTAR~~ INFORMiTIOW 
1; Intioduction . . 

In May of 19.90, EPAp&mlgeted ‘. 
regulatIona implementing Snbtitle,~of 
the Resource Conkrvation and 
Recovery Act of 1978; 88 amended 
~‘RCRA’). These regclatlbns. among 
other things, ldentlfyxnd Jist hszardous 
wastes IPart 281), eatsbllsh standards 
for generators and trermportera of 
hazardous waste [parts 282 and 263), 
and aed standards end permit 
refpirements for ownem and opqretors 

For general information, contact Amy .. dIspositlcn. ; - 
M ills. Office of Solld Waste (WH-5331, 
U.S. Ecwimnmental P m teotiod Agency, 

Btmause wastaa may be prbduced 

401 M  Street, S.W. Waahlngton. D.C. 
handled and disposed bf in c large 

munber of wayn. the regulatlone 
20460. For lnfoncation on 
lmplamantatlo~ anti* 

neocsserlly are cast ic bmad ter&. A 
genargtor is inycne whose act dc 

: 

process ptiduces .e berardccs waate,cr 
whose ecticn tint wu(le8 8 bdow 
Hiaste tobeocme subject to r6gclsticn, 
Section zeO.lo(sJ, 45 PR 72oz-+(Ootober 
SO! 196Ol:This ect c+,pmcess niey,be the 
manufactrve of goodi or ms.teiiab,~ 
service .operaticw sudl +a deening with 

<.chemip@ solvepti Beted ln f 381.31, or’ 
+ /’ .5 ,, -. ,. ::. 

the di*card~of 00&j&i ‘&&jc&J /. ‘. 

Region I& Robert L Alled; Chief, : ’ . 
..:prcdqcta lleted’E ax.?is..Sto.rhnk’is 

Hazardous M&rlals%ah& 6th and 
I Walnut Streets, Philadelphici; ,‘. 

Pennsy~vanla.l~cs3, [as) 597-0980 
,. Region IV, James Scarbmugb, Chief, 

Residuals Management Branch. 345 
co@land &e&t N.R., Atlanta, 
Geo@a 30385. [4U4] ~1’9OlS 

’ Regloh V, Kar1.J. Klepltsoh. Jr., C+f, 
~Wasta ManagG+ect Branch, 230 south 
Dearborn St@. Cbl~go$linoi~ ,’ 
em04 (312) 666-51~6 

‘yssie foba tempor&y-&lcd . . .‘:, and 
.tree!ment as “&y’niethod. t&hniqce,,br 
‘p*dcess, inobldGig.n&tr?azaticn, 
‘gesigned to change the physical, 
ohed~al or blologkalohcracter or 
ccmpositloqof any hazer&us waste so 
a* to neutraJ&e sudi waste, or 110 88 to 
render suob waste nonbazardocs, or less 
hczsrdous; s&i to tiansport, store or : 
dispose CC or amenable for r+,ocvery; ... 
amenable for storage, or rediced in 

ReglohVIl,‘R Sjtafi Jcrgenseti;’ Act& .“:: 
Chlef,‘Solld Waste Bpxi+.‘lzol @II 
Skeet, First Intematfonal Bullding, .re@at~ons apPIy to hezsrdous wastes 
D+s, Texas 75270, (214f 787-2645 that are aaated by s$lls ofliazardous 

:, pi .~~wqn.W, Robm?L I$oF~Y. Chief. waste or materids whir& when spilled, 
Heztidouh Materials Branch dz4.K ‘. .,become hazardous ti&e.‘F& te&ns 

.._ disnissed below..thti w&.r’epill”l~ .:. 
..?.> ,, ( .defined in tiie gmer&imnts published ‘: 

::tcday~as”‘the accidental #plllicg, . : : 

:.:’ ;b 
leakicg, pumplm&‘pb@lg, enilttlcg, ? 

. . emptying, or @mplcg of hezcrdops ; 
waste or materlal’whlch; tihw spill& 
becomes hazardous waste into or cc Region ti A&old R Den,‘Cblef, 

Hazardous Materials Branch. 216 : 

YJ 
cbhously ccvera spUln of those 
hazcrdoqa wbte listed in O$ ~8x31 and”: 
281.32 end tbose’sclld waitea that . . 
e.%hlbit my,of the &,ezact~tlce of 
hazardous weetee det%ed in Subpart C 
of Part 281; This definition also covera 
spills of thd ocmmcrdal chemical 

Fremont Street !&n Frand8o.a ‘. 
Caltfornia 94105, (416) 55e-peq3 

,.Region X KennetbD. Feigner, Chief. 
Waste Management Branch, ucu 
Sixth Avenue, Seattle, Washington 
9~101, (2Lk3) 442-1260 

‘products and niacufaoturing chemktii. 
Intermediates Ustad ln 5 261.33 [e) and 
[fj. The Agkncy interprets, #pills of these 
materials to constihte discarding of 
sucXmaterlals’[see demtiona ln g ~51.~ 
(cl and [dll. These msteri&;:~hwhen . 
discarded are hazarc!ous waste (see 
§ 261.33); In addition, other materials, 
when spilled, are’oopeldered solid waste 

. because spill&g oocstltutes dis&rding 
and may exhibit the characteristic of 
hazardou.waste defined ln Subpart C of 
Pe’rt 261. . . . ,. 

’ .Memb’em of tbe regulated commuclty 
have askcd~tihi;ther cet$ln activltiee 
taken lc lmrpedlate response tq su&,. 
spills constltu+ @stment’[e.g.., 

.n~ubalidqg thp htiardcud waste).cr.: ‘~ 
storege (e.g., wx~tnln@# the waste in ‘, 
or$er t0 prevent lte spread). These 
questiona have aigclfictii praotical 
impIl~atlone. Treatment m id storqge of 
hazardous w&es. under tbe 
reguletIons, must be carried out bi 
fcclllties that have inter& statue under 
Section 3005@] of RCRA .md 40 CFR 
Part 122 or that have a storage cr 
tred7nUit emlit from  EPA ore State 
authorize i to rune hazardous waste 
program coder Section s!?u&J Spllle cre 
suddea,unplamied events. In tinny 
cises, *e treatment or storage ,. 
rkmmy  to reespond IO epllls MU not 
becovered Ltys~RCRApermIt pr.lnter?ni ,’ ” 
itahls.xllis’is particulerly trce;for ,;, 
generators who do not treat. are cr. ” ‘. 
dispo’aeof hazardous waste and 
.transport~ra $a would h&e n&b&; : 
‘permit corlcteti.st+tcs. I~~also.may be 
true for owners end operators of 
treatment storage or dlspbsil facilities 
w&x thek permit or lcteflm  statcs may . 
not cover the types of heatment’.or 
stcrage’performed lo re6poti& to 8.. : 
pa$icular spill. Persons responding to 
the spills wbuld be placed’ln the 
uncomfortable @&ion df taking actlone 
neoepsary to p+ot;hcm.en health and. 
$e.R;.smnent yhde be$g 7 elation ,. . . 

In add&n, Parts% tid z& betforth, 
the manner in +kb persons mai &es! 

I.;.: ~... ,_’ 
;, : 

;‘:~.. : ‘,,,.:,. ,. 
‘Undo I lpa7 Its R~ondri~jtr~!~iIi ..A.~ 

~~;pd”p&pgJw~my pp&. ,; 
hsdlh.or~.~~lco.ll~Lh.m.orm~.:: . ..“.: 
.,-rn~popold,olhuudoulw~,~,~, ‘. . ‘I ,... :....., 
nmparmlll~,d~dul‘: c.r,&,Uil’riol’ivid’by a i , 
PermlLt12227~~1 otlhFuvc&msgdvMlblgibo”’ .,..[ 
lm+ncr oI.me~pumllr.~~A h prr,en,,y 
duvslopm @d.aac~ Ioi !ha lu~aacs o, tbsrs 
Par+ 11 ‘; ,. ,, 

=limdotu vm&&duud tn m r& qum”~[m 
M  axeluded b-am Nl Subtltla C npllatfon vndv 
t 2bl.s. A  cuodlti?~ d lb&l firm . bowP”w, b : 
,@nt wme8 ebb@! IO , m .6 ~LUI ba managed b 
SubtWo GladUtiq. kIllUp ,ppmvpd by tba stats. 
culuc. mw wovdbl# mndiquuon &4ut~ 
TbuI. WYIII Im rpiu, by will ‘~tiwy .pm m ,oll, 

-’ 
lhe ame dlhwm II poeed I~,parac.nr wbo,e 
IesPODl~ m l&I coM”ln,s lm.lmCnI 0, #toro~s. 
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or store hazardous wastes. With respect 
to chemicaL physical. and biological 
‘watnent. for example. the regulations 

zscribe such things as gensrs) 
+zrating requirements. waste analysis 
and @ail tests. inspections, and closure 
requirements. See 40 CFR 265 Subpart 
9, If. for example. reagents are osed to 
absorb or neutralize a chemical product 
listed in 9 261.33 which has spilled in a 
plant. the treab”ent requirements 
specified in the regulations would 
teChniCal)y goveol the response lo the 
spill. 

This amendment is designed to allow 
appropriate responses to spills of 
hazardous wastes without b&g limited 
by the treatment and storage standards 
and the permit and interim status 
requirements of the regulations. It 
should be noted that EPA is developing 
regulations which will address in more 
comprehensive fashion the application 
of the RCRA regulations to spill 
response activities. That rulemaking will 
clarify, among other things. relationship 
of RCRA and other Federal statutes. 
particularly the Clean Water Act and 
the Hazardous &faterials Transportation 
Act. which concern spill activities. 
II. What These Amendments Do 

The amendments published today add 
three new elements to the regulations 
-*b!ished in May, 1960: they add a 

nition of spill; exempt immediate 
Jntainment and treatment activities 

from the Part 264 and 265 regulations 
gOVerni” treatment and storage: and. 
amend Part 122 to indicate that such 
activities do not have to be covered by a 
RCRA permit or interim status. 

The definition of “spill” is the same as 
the definition of “discharge” In 
§ 250. 10(a), except that the word 
“imtentional” has been deleted from the 
definition of spill and the phrase 
“material which. when spilled. becomes 
hazardous waste” has been added. The 
exclusion from regulation provided in 
today’s amendments is designed to 
allow persons to respond immediately to 
sudden. unplanned occurrences, i.e.. 
accidents. which release materials or 
wastes into the environment. There does 
not appear to be any basis to extend 
today’s action to intentional releases 
which might occur. Releases which 
occu from burst pipes and ruptured 
containers would be considered spills: 
releases which routinely occur from. for 
example. scheduled maintenance of 
machinery would not be. The Agency 
specifically requests comment on 
whether the definition of spills provides 
appropriate scope for the substantive 
-- wdments published today. For 

oses of the RCRA portions of the 
,asolidated permit regulations. a 

correspoading defmition of @ihas 
been added to 5 122.3. 

The amendments to Pacts 264 and 265 
state that treatment and containment 
actions taken in il;unediate response to 
spills are not considered treatment or 
storage of hazardous waste. These 
response activities are not subject. 
thsrefore. to the detailed requirements 
of those parts gOver”i”g trea:ment and 
storage. The amend=aent to $ 122.21 
indicates that these activities do not 
have to be covered by a RCRA permit. 

The amendments only cover activities 
during thk immediate response to a spill. 
As discussed below. once this response 
is accomplished. other regulatory 
provisions apply. Section lV of this 
preamble provides examples of how 
these amendments and the other 
regulatory provisions apply to spill 
situations. These amendments are 
designed to allow persons to respond 
immediately to spil!s which may pose 
dangers to human health and ‘he 
environment. If the Agency believes that 
anyone is abusing this provision. it will 
not hesitate to bring enforcement 
actions. inc!uding. under appropriate 
circumstances. criminal prosecutions. 
ID. Regulations not Affec:ted by This 
Anlendnle”t 

The purpose of today’s amendments is 
to allow persons to treat and contain 
spills without having engaged in 
treatment and storage activities and to 
recognize that spills occur at places 
which might otherwise not be treatment 
and storage facilities. These 
amendments do not affect whether the 
spilled substance. residue or debris is a 
hazardous waste or not; Part 261 will 
govern. They do not affect in a” way the 
application of the generator and 
transporter requirements: Parts 262 and 
263 will govern these activities. After 
the immediate response activities are 
completed. the hazardous waste is 
subject to all the requirements for 
transportation. treatment. storage. or 
disposal. 

The regulations Prormdgated in May, 
1960. explicitly place specific 
requiremenls for certain spills of 
hazardous waste4ischarges occurring 
dur@ transportation and releases 
occurring at on-site accumulation areas 
and in treatment. storage and disposal 
facilities. These regulations. described 
briefly below. are unaffectedby the 
amendments published today. These 
amendments complenient the 
regulations by clarifying that actions 
taken in response to spills and in 
compliance with those regulations are 
not subject to the treatment and StOE38e 
regulations and do not have to be 
carriad out at a treatment or storage 

facility with a RCRA pe.rmit or in interim 
status. 

Discharges of hazardous waste during ..!T 
transportation are sub@: to the 
oraGsions of Part 283 concerninr! 
&oedis.te action. reporting. and- 
cleanw. 40 CFR 263.30 and 263.31. 45 FR 
12iU (February 26.19SOJ. repub!ished at 
45 FR 33152 (May 19.1960). Discharges 
of hazardous materials during 
transportation srs also subject to the 
reporting provisions of DOT regulations 
under the Hazardous Materials 
Transportation Act. 49 CFR 171.15. 
171.18. These regulations w!ll apply to 
spUl-r during transportation and these 
requirements are not affected by today’s 
amendnent. 

The Part 264 and 265 regulations 
contain extensive requirements for 
hazardous waste management facilities 
concerning preparedness and 
prevention. and contingency plans and 
emergency procedures. 40 CFR Part 266. 
Subparts C and D. 45 FR 33236. 33237 
(May 19.1960). To ensure proper 
response to explosions, fires. and other 
releases of hazardous waste. these 
provisions require owsrs and operators 
of regulated facilities to have safety 
equipment and systems. arrangements 
with relevant local authorities. a 
CO”ti”@“Cy plan and soIerge”Cy 
procedures covering response acfivities. 
These regulations continue to apply to 
releases et hazardous wsste 
management facilities which present 
dangers !o human health and the 
environment. For example. S S 264.56 
and 265.56. concerning emergency 

,procedures. have not been exempted. 
The emergency coordinator must follow 
the procedures set forth in those 
secdons. Today’s amendment simply 
means that actions taken. for example. 
under § 265.56(e). are not subject to the 
treatment and storage requirements of 
Part 265. 

Regulations promulgated under other 
Federal. state or local laws may apply to 
spills of hazardous waste and other 
materials. On the Federal level. two 
examples are Section 311 of the C!ea” 
Water Act and the Hazardous .\taterials 
Transportation Act. Under Section 311 
of the Clean Water Act. discharges of 
oils and hazardous substances (which 
may also be hazardous wastes) are 
subject to regulation. Hazardous 
materiels. as regulated by DOT under 
the Hazardous Materials Transportation 
Act. include hazardous wastes. See 45 
FR 3451 (!+!a~ 22.1980). The 
amendmsnts published today concern 
only RCRA requirements and in no way 
affect a person’s obligations or 
responsibilities under any other 
applicable Federal. state or local law. 
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IV. Examples of How These 
Amendments Operate 

The following examples illustrate the 
manner in which the amendments 
pubiished today operate and tie in with 
the other RCFU. regulations. 

1. A manufacturer spills a commercial 
chemical product listed in 8 261.33(e) on 
the floor of his plant. He immediately 
uses a reagent to absorb or neutralize 
the spill. whose residue amounts to 
more than 100 kilograms. He places the 
residue in containers for subsequent 
transportation off-site. What regulations 
apply? 

The manufaCtuZr iS a geneWOr Of a 
hazardous waste-the spilled chemical 
as well as the resulting residue. He is 
not a small quantity generator because 
he has generated more than 100 
kilograms of 5 261.33(e) residue. See 40 
ci?? 5 .%lLi(e?)(2]. His IBe Of the reagent 
is not subject to treatment regulations of 
Parts 21% and 265 and this use does not 
have to be covered by a RCRA permit or 
interim status. Once the Immediate 
response is over, hcwever. he becomes 
subject to the generator requirements of 
Part 262. These include requirements for 
accumulation on-site. use of EPA 
identitication numbers prior to 
transporting the residue off-site, 
initiation of the manifest, and use of 
appropriate packaging, labelling. 
marking and Placarding.‘Manufacturers 
who anticipate such spills may, as a 
precautionary measure, make necessary 
arrangements to comply with the Part 
262 regulations in advance. And, the 
transportation and subsequent 
treatment. storage or disposal of the 
spill residue is subject to the 
requirements of Parts 263. 264. 265 and 
122. 

2. A tank used to accumulate 
hazardous waste (under the 
requirements of 0 262.34) ruptures and 
the wastes spill on to the ground 
Because the tank does not have a 
secondary containment system. the 
generator immediately builds an 
emergency dike to contain the spilled 
waste. He subsequently pumps the 
spilled waste into drums and. after 

several weeks. ships those drums off- 
site to an incinerator. 

The design. construction and 
operation of the emergency containment 

dike is not subject to the RCRA Subtitle 
C regulations [however. the overall 
response to the spill is subject to the 
requirements of Subparts C and D of 
Part 265 which apply by reference 
through S 262.34). The storage of the 
cleaned-up wastes in drums is subject to 
the accumulation requirements of 
5 262.34 if storage in the drums is for 
less than96days before off-site 
shipment or in a on-site. If storage in the 
drums exceeds 9%days, then this must 
be covered by a RCRA permit [an 
existing permit. a new permit. or an 
‘T‘WgHlCy permit) or be covered by 
interim status. and must be carried out 
in compliance with the applicable 
requirements of Parts 264 or 265. The 
incinerator that the drummed wastes 
shipped to. must have a RCRA permit or 
interim status. 

If, as part of the immediate clean-up 
action. the containment soil of the diked 
containment area is treated (e.g.. 
decontamination of the soil in a mobile 
treatment unit) or the spilled waste is 
treated. such activity also would not be 
subject to regulation. However. if such 
treatment extends beyond !he 
immediate c!esn-up action, Ep.4 will 
require an emergency RCRA permit to 
be obtained. Ifcontaminated soil is left 
in place. this constitutes disposal and 
will require a RCRA permit. 

3. A spill of hazardous waste material 
listed in S 261.33(e) occurs in 
transportation. What must the 
transporter do? 

Under f263.30(a]. the transporter 
must take appropriate immediate action 
to protect human health and the 
environment. The spill containment or 
tPeatment action taken in inxnediate 
response is exempt from the tPeatment 
and storage requirements of Parts 264 
and 265 and the transporter is not 
required to have a RCRA permit or 
interim status forsuch action. If he has 
generated hazardous waste, he must 
comply with Part 262 when the 
immediate actions are over. If he 
transports the spill residue from the spill 
site. he milst comply with the 
trsI?sporter requirements of Part 263 and 
transport the residue to a facility with a 
RCRA permit or interim status. 

If required by DOT regulations (see’49 
CFR 171.15) or other federal regulations 
(see. e.g.. 40 CFR 117.~1 and 33 CFR 
153.2’Jl). the transporter must notii tha 
National Response Center. If an on- 
scene coordinator orother &cial 
arrives. that official may undertake 
response activities which are exempted 
by today’s amendments from the RCRA 

standards and permit requirementdfor 
treatment and storage. Under the 
present regulations, 8 263.30(b). these 
officials may authorize the removal of 
the waste by transporters without EPA 
identification numbers and without the 
preparation of a man&t. The 
hazardous waste residue must be sent to 
a hazardous waste management facility 
with a RCRA permit or interim status: If 
long-term containment or treatment 
occurs at the spill site, the site must 
have a full RCRA permit, interim status, 
or an emergency permit. 

4. A spill occurs on the site of disposal 
facility which is in interim status. The 
operator of the facility undertakes 
tmmediate containment and clean up. 
He subsequently disposes of the waste 
at his facihty. 

The immediate containment and clean 
up activities are exempted from the 
Fequirements of Part 2~ sod storage 
and treatment. The owners and 
operators of the facility must. however. 
carry out the provisions of the 
contingency plan under § 265.51 and 
follow the ei,Ierge!Xy procedures 
S 265.56. The disposal al the hazardous 
waste is subject to the disposal 
requirements of Part 265. If the disposal 
facility is unab!e to dispose of the spill 
residue. the owner or operator of the 
faci\iJy. if be has generated a hazardous 
waste. may accumulate the waste on- 
site under the provisions of ?, 262.34, and 
must comply with all the Part 262 
requirements applicable to generators of 
hazardous waste. 
V. Effective Date 

Section 3010(b) of RCRA provides that 
EPA’s hazardous waste regulations and 
revisions thereto take effect six months 
after their promulgation. The purpose of 
this requirement is to allow persons 
handling hazardous wastes sufficienl 
lead time to prepare to comply with 
major new regulatory requirements. For 
the amendments promulgated today, 
however. the Agency believes that an 
effective date si.. months after 
promulgation would cause substantial 
and unnecessary disruption.in the 
implementation of the regulations and 
would be contrary to the public interest. 
The amendments make clear that 
persons responding to spills are not 
engaging in treatment and s&age 
activities and that such activities do not 
have to be done in facilities with a 
RCRA permit or in interim status. The 
effect of the amendments wilt be to 
relieve these persons of having to 
comply with a number of impractical 
requirements with respect to spills 
response actions. The Agency believes 
that this is not the type of regulation 
revision that-congress had in mind 
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when it provided a six month d&y 
between the prcmulgation and the 
effective date of revisions to regulstions. 

ssequentiy. the Agency is setting sn 
..Lective date of November 19.1gso. for 

- these amendments. 

VI. Pmmulgalion in Interim Fiial Form 
These amendments operate as a 

clsriftcation of the hazardous waste 
regulations published in May of 1980.45 
FR 33088 (May 19,1980]. With certain 
exceptions. those regulations did not 
address containment and treatment of 
spills of hazardous wastes or materials 
which. when spilled. become hazardous 
wastes. A literal interpret&tan of the 
May regulations, however, would mean 
that such actions constitute storage and 
disposal fully subject to regulation. 
These amendments conform the 
regulations to their original intent.The 
Agency believes that good csuse exists 
for promulgation of this rule in final 
form. See 5 USC. 353[b)[B). 

Delaying the application of these rules 
to allow opportunity for public notice 
and comment would work substantial 
hardship an persons handling hazardous 
waste. The regulatory program goes into 
effect on November 19,19&l. Spills are 
everyday occurreb~es in the real world. 
Without immediate clarification of the 

ulations. all Persons who might in the 
,-we spill a hazardous material or 
hazardous waste would have to the 
prepared to be in full compliance with 
the Part 265 regulations governing 
treatment and storage. Without these 
clarifying amendments substantlsi 
hardship would be imposed, without 
appreciable benefit, on the regulated 
community. 

VII. Requests for Comments 
The Agency is soliciting cc&wits on 

all aspects of the amendments and on 
ail issues discussed in this preamble. In 
addition. the Agency may initiate more 
comprehensive r&making in the near 
future on RCRA’s applicatibn to spill 

.’ responses. The, amendments published 
today will tie subject to reconsideratton 

~. at that time. The public may accordingly 
: ‘.’ be provided additional opportunity to 

‘(’ 1.. comment bn the Agency’s regulation of 
,spiiis. 

. VIII. Re&latory.&npacts 
The effect of these amendments Is to 

r. reducethe overall costs, economic 
.~ jii~p&ct and reporting~and recordkeepina 

‘: :,~’ impacts of EPA% h&ardoris waste ~. 
‘wgemant ~egu~atiqns. The Agency ts’ . . 

..hle to estimate these’reduction& .’ 

Title 40 of the code of Federal 
Regulations is amended ss follows: 

# 28(LlO tAmended 
1. Add the fciiowing definition to 

9 260.10(a)(64e): 
“Spill” means the accidental spilling, 

leaking, pumping. pouring. emitting. or 
dumping of hazardous wastes or - 
inaterials which, when spilled. become 
hazardous wastes into or on any land or 
water. 
Blz23 IAmscdedl 

2 Add the followinn definition to 
8 122.3: 8 122.3: 

“Spill” [RCRAI means the accidental “Spill” [RCRAI means the accidental 
spilling. leaking. pumping, emitting, spilling. leaking. pumping, emitting, 
emptying. or dumping of hazardous emptying. or dumping of hazardous 
wastes or materials which, when willed. wastes or materials which, when willed. 
become hazardous wastes into or &I 
my land or water. 
8254.1 IAmended 

3. Add the following paragraph (g)[E) . 
M 0 264.1: 
. 1  . I . 

Is) - * * 
(8) Persons with respect to those 

activities which are carried out to 
immediately contain or treat a spill of 
hazardous wsste or material which, 
when spilled. becomes a hazardous 
wastei except that, with respect to such 
activities, the appropriate requirements 
of Subpart C and il of this Part are 
spplicable to owners and operators of 
treatment. storage and disposal facilities 
otherwise subiect to this Port. 
[Comment: This paragraph only applies 
to activities taken in immediate 
response to a spill. After the immediate 
response activities are completed. the 
applicable regulations of this Chapter 
apply fully to the management of any 
spiit residue or debris which is a 
hazardous waste under Part ZIX] 
B 385.1 fAmandd1 

4. Add the following paragraph (c)(11) 
to 9 265.1: 
. l * . . 

. . . 

,121 Per&with respect to tbosk’.. 
activities which are carried cut to ,. : 
immedtateiy contain or treat a spill of 

hazardous waste or material which, 
when spilled. becomes a hazardous 

.~. ,, 

waste. except that, with respect to such 
activities. the appropriate requireinents 
of Subpart C and D of this Part am 
applicable to owners and operators of 
.t+ment; storage and disposal facilities 
pthewi& subject to this Part: 
[Commen(:.This paragraph only.appiies : 
M~sCdvitieS taken hi immediate 
rss$onse to a spill. After the bnmediattt 

response activities are completed. the 
regulations of this Chapter apply fully to 
the management of any spill residue OI 
debris which is a hazardous waste 
under Part 261.1 

9 12221 1AmendsdJ 
5. Add the following paragraph (d)(3) 

to g 123.21: 
. . . (I . 

(3) Further exclusions. A person is not 
required to obtain a RCRA permit for 
those activities he carries cut to 
immediately contain or treat a spill of 
hazardous waste or material which, 
when spilled. becomes a hazardous 
waste. [Comments: This exclusion is 
intended to relieve perscns of the 
necessity of obtaining s RCRA permit 
where the treatment~cr storage of 
hazardous waste is undertaken as part 
of an immediate response to a spill. Any 
treatment. storage or disposal of spilled 
material or spill residue or debris that is 
undertaken must be covered by a RCRA 
pennit. an emergency RCRA permit or 
interim status.] 

These amendments are issued under 
the authority of Sections 1006. ZOOZ(aJ, 
3004 and 31205 of the Solid Waste 
Disposal Act. as amended by the 
Resource Conservation and Recovery 
Act of 1976 (RCRA], ss amended. 42 
USC 6905,8912(a]. 6924 and 6925. 
,m uac. e+9(1132 sad I,-leea 8dJ ml, 
BlW”G COOS (wo-33-Y ;i, 

40 CFR Part 122 

[SWH-FRL 187521 

Hazardous Wasth Management 
System: Gsnsrel and EPA 
Administersd Pmn Programs: The 
Hazardous West.3 Permit Program 

AOEWCY: United States EnVirOnmental 
Protection Agency. 
ACTION: Interim fipai rule and request 
for comments. 

SUMwaY: The Environmental Protection 
Agency [“EPA”] is today amending its 
hazardous waste pennit regulations to 
clarify the circumstances underwhich 
hatiardous waste management facilities 
inay,qualify for interim status. Interim 
status is the conditibn under which 
certain facilities would be treated as 
having beeh issued a permit until such 
time as final administrative action was 
taken on their pennit application. These 
amendments have been prompted by. 
questtans fmm States and the reguiated~ - 
community concerning the eligibility of 
various types of facilities for interim 
status. 
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Requirements
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Emergency Permits



9527.1992(01) 

United States Environmental Protection Agency 
Office of Solid Waste and Emergency Response 
Washington, D.C. 20460 

November 3,1992 

Mark Hansen 
Facilities Manager 
Corporate Office 
Environmental Products 
& Services, Inc. 

P.O. Box 3 15 
Syracuse, NY 13209-0315 

Dear Mr. Hansen: 

Thank you for your letter of September 28,1992 in which you 
ask about the transportation and disposal of shock sensitive or 
explosive materials. Specifically, you requested EPA guidance on 
how to handle materials like picric acid and ethyl ether while 
removing old laboratory chemicals. 

Under EPA’s RCRA regulations (40 CFR 270.1(c)(3)), ah 
activities taken in immediate response to a discharge of 
hazardous waste, or an imminent and substantial threat of 
discharge of a hazardous was&, are exempt tirn the RCRA 
permitting and substantive requirements. Since the chemicals in 
question would be hazardous by virtue of their reactivity, any 
actions you take to eliminate the imminent and substantial danger 
would qualify under this exemption. Ifthe response action 
involves transportation to a remote site for destruction, then 
the transportation as well as the destruction would be exempt. 
However, the transportation is exempt only tc the extent 
necessary to respond to the immediate threat Hence, we expect 
the transportation would normally cover a relatively short 
distance and would occur in special transportation,equipment such 
as bomb trailers. 

Should there be any question about the exempt or no-exempt 
status of removing a certain chemical, the RCRA emergency permit 
regulations (40 CFR 270.61) can be used for destruction 
activities. As these regulations provide, an emergency RCRA 
permit can be issued by an EPA Regional Office or by an 



authorized State official via telephone or in writing. These 
permits may be issued when the Region or State finds that an 
imminent and substantial endangerment to human health or the 
environment exists, according to the requirements of 40 CFR 
270.61. This permit can address both treatment and storage of 
hazardous waste. If necessary, transportation can be authorized 
at the same time the emergency permit is authorized by obtaining 
a provisional identification number. To reiterate, however, a 
permit is necessary when the safety official determines that an 
immediate safety threat exists. 

The guidance given above is based on the Federal RCRA 
program as admbktered by EPA pursuant to 40 CFR Parts 260-271. 
In authorized States, EPA has delegated the responsibilities of 
the hazardous waste program. Although each authorized State 
program must be consistent with and no less stringent than the 
Federal program, a State is free to be more stringent (e.g., some 
States may not offer emergency permits). In the end, you should 
check with the authorized State where your facility is located to 
ensure that there are not additional (more stringent) management 
standards. 

I trust that this letter provides you with guidance helpful 
to your efforts tc remove old lab chemicals. If you need 
additional assistance, please call Chester Osmnan of my staff at 
(202)260-4499. 

Sylvia K Lowrance, Director 
Office of Solid Waste 

cc: Chester Oszman, OSW 
Ken Gigliello, OWPE 
RCRA Permit Section Chiefs, Regions I-X 

bee: Sonya Sasseville 
JimMichael 
Jeff Games 



Environmental 
Protection Agency 
Hazardous Waste and Consolidated 
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ettempt to place further restriction on or 
delay interim status. However, a method 
Is necessary to insure that the Director 
and applicant know the required 
lnfotmstlon hss been submiued. 

EPA hae revised the proposal at 
0 122.23(a) to require *n applicnnt to 
either aubmlt “otlficellon and Part A of 
the ap lloatlo” by ccrtlfled mall or to 
hand ellvsr cwb l”formaUon lo B 
pmvld. .wtmnca lo both the appllurnt 
md EPA Lb.1 tba lnfomt.Uo” baa baa” 
rent md mo.lv.d 

Onr commsnter ruggected th.t EPA 
conc1d.r adopt@. d.fMe d&c for 
wmiaauo” of eu Merlm Blehth when e 
pcrmlt applle~tlo” h oomplel. EPA dot. 
not hrvr ths .uthorlty to lctmlnsta 
Intsrha stattta short of the 
.dnd”lcb.tlvs dlsposltlo” of the pernUt 
.pplics~o”. ‘Ibe time period ncccsaary 
to take lln.1 action a” oil pcnntl8 Is 
cont~ngerd upon the .v.ilablllly of 
mcouroce. Therefore. dcflnlte dets for 
tennlnstlon ofsll InMm ctalue cennol 
be ertabllahed. 
8 122.24 Contenta of Pm-f A of fhe ’ 
RCR4 pennil applicatim 

I%0 timmsnl. ncelvcd on thln 
mction am dlrcttc~ed I” tha pmsmbl. lo 
Ihe conaolida~sd .pplluUo” forme, 
publlrhcd elwwhcrc In todey’r F.d.r.l 
Register. 
0 1222.3 contenla of Pa-f 8 of tie 
RCRA permit application. 

The 
P 

mponrd ngul~Uo” IdcnUflcd *lx 
gsnar. tioma~~onat dagorler rot 
l”clucio” I” P.r( B of (he permit 
a 
p P 

pllullon. Thc.e btcludsd . master 
UL for Ut. fcclllty whloh oombinad .U 

of the plan. mqulmd by the sscllon 3001 
IadlUy slandsrdr Alno lndudsd weld 
geologiul .nd hydmgeologiesl data, . 
daeorlpUan of the curnat. at ths lila. . 
list of pocitlons and lob descripllonr end 
. IMing of the psrfomtance bondr and 
other n”.“ol.l l”ebwne”t.. 

~lhlc ganersl sppmsoh orcated soot. 
confusion be-cause the ml.Uonship 
between th. pmpoead eccuon 3904 
mgul.Uon snd the pcmtlt .ppllo.tIon 
mqtdnmenl~ w.. “oL clear. Many 
conmmntsn bcllcvsd thsl they wcrc 
mqulmd to cubmU all the lnfonnatlo” 
Included in~csoh wtegory. They 
suggccted that the lnlonnatlon need8 be 
llmlted to th. type of hcillty (C.8. 
londflll. Incinerator). EPA sped with 
these comments and restructured the 
Pert B lnform.Uon.l requlrcmcnts. The 
Part B .ppllc.Uan requirements now 
p.r.ll.l the ttt”otUlc of the aecuon 3094 
standards pmmulgatsd In Part Z-4 of 
thrs chap& 

Only Subparts S through E of Part 264 
h.v. been pmmulgated to date. Thle 
oovcn requlrcment. which gener.Uy 

apply to all faciliues. Subsequen( . 
subparts of Part 284 Including standards 
for specific facility types [IandJUla. 
inclnera~orr. etc.) will be promulgated 
later thla yaw. The Part B permit 
application rcqulmment. belna 
promulgated today essenU.lly pertain lo 
infotmauon which Is conmmn lo all 
hezardow waste f.clllUes 8. weU .a the 
~pdflo plans mqtid of all f.ciMlca In 
Subput. B l lmxqh E of Part 264. The 
Put B appllcatlon mqtt lmmen~ will be 
u~~wI to mhet .ddluoa.l planning 
nqulmmenla .ad the ~echnlccl 
et.ndti (a.& aqulpmant d.a@. cl!. 
pmpuatlon and de.l@) whlcb will be 
pmmul@.d In PIUS 264 later thi. year. 

~ccuon 1zz.u of the proposed mlse 
mn~.lnsd pmvlslonc Ior the Dlmctor to 
wslv. ccrtsia .pplluUon requirement8 
I” Part B If the l”fon”.Uo” w.9 “01 
.pplic.bls lo the facility and W.I not 
needed to s&blil compll.ncc with the 
section 3001 ,t.nd.rde. Tbs Agency 
rcccivad “amcrow commenta on the uac 
of the waiver pmvl8ioh While the 
noqanlrpuon of the rofJdouon may 
alimltmlc tb. need for thi. waiver 
pmvlsloa It Is not posaibl. to resch . 
find dcolrlon oa Il. a.. u”Ul the full 
Pert 2.84 nt.nd.rdr .rc pmmulgalcd. 

i IZZZLT Pm+ by de. 
‘llm propoled ngol.bon provided for 

. petmlt by mls for fcclllliea occeplln~ 
apeeial w.rles. occ.” d1spor.1 bows 
and vs5~elr. .“d cartal” POTWs. In 
thcs. Insl.ncca appllcatlon for a pcnnll 
w.. not rcqulmd and .n .clu.l permu 
would not be 1.au.d Tlte ormer and 
opctntor of wtch . la&y would ba 
dcamcd to h.vs . RCRA pcnnll If 
cedoin lpccinc condithl in the 
m+Uoa wsmcomplled~wlth. Many 
commsnt~ wma rcccivcd on this 
pmvlelo”. 

Commentc from Industry generally 
approved of tbls .ppm.ch though some 
argued tb.1 llmltlng the pemtlt by rule lo 
POTWa ~a, .rbltmry and thal prlvatcly 
owned k..t”mnt worka and NPDRS 
Indtt.trl.l mrf.oc Impoundments should 
be k&cd I”. aImlIar manner. However 
.omr commcntcm alalad that Ute pcmtl~ 
by ml. Is l”c4 ti”d.r RCRA 81) scctlo” 
3~105 mqdm escb HWM f.cllIty to have 
a pamit, These comntentsn objected lo 
ths~psnnlt by rule approach 8s leaa 
cnvimnmentally pmtecllve than sllc- 
apcolflc pemUmits and argued that permil 
by ml. clbnlnates public notice and 
public p.rtlclpaUon and that EPA and 
the publlo lose the chance to gal” 
InfonnsUon about ruch f.clllUos. 

Although the scope of the permit by 
rule pmvialona has been cut bsok 
~ub~tsntlally. SPA contlnucs lo belleve 
that such cn eppmach is both legally 
ju~tlfled and spproprlatc I” ccrt.i” 

cases. The courts hew inlerprcted the 
Clean Water Act to allow the is8ucncc 
of “general” or ‘%rcs” permits covering 
point ~ourccs under that statute. Naluml 
Resou.-ces Dsfenso Council v. Cost/e. 
580 F.Zd. 1389.1301 (D.C. Clr. 19771. The 
court rscog”ized that use al such 
approaches might be the only wsy to 
Mill the lcglsl.tl~e Intent in. scltlng of 
Umlted rcsoumcs. Yet the permit 
provl~lonc of lhe Clean Water Act 
against which tJmt cam we decided BIG 
stronger lhan those of RCRk for not 
only do they .fflrmaUvely require every 
“point wxwce” to have. pennit. but 
unlike RCRA. they underline the 
lmpllcaUon thel source-by-source 
examlneUo” Is rcqulnd by IlmlUng both 
the time for whloh . pemtlt a~pllcstlan 
wtll bc acceptnble lnatcad of. pemUl, 
end the msxlmum term of the pennit 
once issued. I” addluon. secuo” IO”8 of 
RCRA dlrccts the Admlnlshstor to 
integmte the admlnlstmtlon of that 
statute “to the msxlmum extent 
pr.ctlc.bls” with the provlsioris al other 
EPA at.httes, Including the Clean Water 
Act, tits 0ce.n Dumping Act, end the 
Ssfo Orlnldng Water Act. 

Agalnrl thlc background. EPA 
belleve that thcrc cc” be IltUc quesuo” 
of Us abillly to Issue. permit by rule lo 
fccllules where the .cUvltles that a 
RCRA permll would rc&t~e are Ior.the 
most part already regulctod under 
another EPA pennll and the only purely 
RCRA.mleled provlslons .re those that 
.m not site-npcclfic and do not need to 
bo P.rtlotd.rl.sd in c” indIvidua1 
psmtl~. The choice hers Is between 
mqulring a dupllcat. permit procaedlng 
and duplicate paperwork or simply 
making the miming RCRA provisions 
eppllc.blc through. fjeneral regulntory 
etetcment. EPA has chosen the lslter 
COUI*e* 

Despite orltlclem the permit by role 
eo~roaoh has been retained for POTWs 
6; the mamas dlscussed above. This 
provlslon caused oonslderabls confusion 
ln the pmpoaed rcgulstlon. PermU by 
rule wac only to be applicable to the 
rare tltuatlon where a POTW rscelved 
hszardou~ waste by rsll or tmck or by. 
pipe that dld not carry sewage slncc 
11ow1)r line influent to. WTW would In 
most Instances be exempted from the 
RCRA deflnluon of solid w.nte which 
Includes dlaaolved or suspended 
materiels In domestic aewsge. Mcny 
commentem misunderstood this point 
and ergoed for extending the petmu by 
rule approach to. wide variety of other 
operations such ac privately owned 
he.Lment works and NPDFS surface 
h”pOUtldmC”I8. 

As explalned carller and I” the 
tectlon 3001 pre.mble. these faecilitles 
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do not come under the special 
Conqrewional intent appiicabls to 
POTWa and Ihere is therefore no reeson 
to exempt them from otherwise 
epplicable RCRA mquiremcnts. 

‘l’hs remaining uses of perrmt by rule 
are for 1) berqer or other veeasla for 
ocean disposal of hazardous wao(es 
with a pennil under the Marina 
RotecUorL Research sod SMc&&es 
Act end 2) undqr-amd tniecUm~ of 
bazardour wadas with. pmndt “de 
thalIlCproqmtttdtha%faDrtddoq 
Water Act Both d bee dtutbm meet 
lb0 crltetia for pmll by td. rleacrfbsd 
prevtoudy. Itt both d llwe came !ha 

RcRApmiitifbeorebehaaavaud 
pentilt uttdu Um athat pmqtam. ls Ln 
compliance *itlt that PetmU sod alaa 
cornpIle with tha RCRA mafdfest, 
recordkeepioq and reprtlnq 
requlremenls. Shwaide facililiu 
related lo OI‘PPD dirponal sctlvitin and 
surfsce stors(ls and m~bnsnt prior to 
underlpound &tie.cttoo M oat covmd 
by permlta under Uwa other ~Iahltn 
and Ihe RCRA slte-qw3flc permit 
requlmmenla apply to the bat&inq of 
harsrdoua wwts al awIt l~tallatlotts. 

ownen and cprelore of fadllties 
with a Permit by rule aI0 not required to 
submlt. RCRA pmtttit application. 
However If a” owner or operafor of a” 
exlatlnq undarqrouod lnjcctiort roll duel 
no1 hove a UlC petmlt be or she mwt 
comply with the RCRA notification and 
permit application mqulremenn bt order 
to udlfy for Iotarlm IlahIh 

2 anti-01 of UIC Welb biectlnq 
Hozdoue wmra l?te RCYU 
hazardous wanta permit pmqram 
requletea the treatmcnl ntomqe. and 
disposal of huatdotu waole~ The UIC 
pemtlt proqram qovertted by Subpart C 
of tbh Part and Part 123. qovsms Stem 
programs requla1lnq lnleclion wells. 
includlnq Ibose which dlsposa of 
hnrardmu wastes by wiewwui 
InjectIon The Iwo proqmtw therefore 
polentidy msrla~ aad could msult In 
dupllutlva mq&Uon of the amoe 
prscucer Ia order to ovoid thth ln the 
propolsd mnmlldatad parmlt 
mqttlallo~~ EPA 8ouqht lo aat clear 
jurisdlcuonal bouttdariel for the hvo 
proqrama so thal each would repMe 
the practices it wan ~peciflcally 
designed to control, and duplication 
could be ellmlnated. la the main, these 
jurlsdictional’boundarier we retained in 
these final reg&lons. and ere 
discussed be!ow. 

In general. UiC permits will be 
required :or Iha well itself. while RCRA 
permits will be requlmd for associated 
above.qround facilities which require 
permlls under this Subpart-for 
example. those which store hazardous 

wastes prior to lnjactiot~ A number of 
commenten objsdsd to Ihh scheme. 
end recommended lhat Ihe LllC proqrarn 
control all facilities associated wtb a 
UIC welL even if soch IsdUties miqhI 
meel RCRA penmttinq reqoimments. 
EPA rejectad thL appmach for Iwo 
reasons Fmt. there is no doubt that 
EPA baa authority to requlats surface 
storaqa f&lltiam uoder RCR& it I# less 
dear that mdt aulhorily mdmta under 
lba SDWA. Even if l tborl~ b -at 
un& the SDWA, tha UYC pmriaioru of 
tb.91 tlaula ate ihdtad lo mtttml rlllu 
amodatddrlut date tciuliea 

#piUS 
~~fbtaImqabtimudspwtfmmthe 

propod in that all UlC mlL iniectinq 
hazirdosr waata mu lor aa b&im - 
period bs aublect IO mgalation under 
RCRA. Rt3tA inlnim stahu I(endards 
hew b&n revised so that they can be 
spplied to we+ Thus. cxistinq LX 
hazardous welte nell~~muat nolify 
under RCRA s&ton MO and tile e Part 
A appllutioa lam. Such wells 41 
qualify far tntuim rtehu. end will be’ 
subject ~a lntehm ataIw atendads like 
my other HWM facilily. Except a‘ 
noted below (In Iha diunralott of now 
I 122.30. “lntdm RCRA Rrmils for 
Clau I wells”). RatA permitn WlU not 
be issued for IJIC wel!a iajecUnq 
hsrardoua wasles. When UIC proqrams 
become eilectlve. all web wells wdl 
sltha ba iswed UIC permltr (in which 
cam they will qualify for the RCRA 
psrttdtbymla,i~).atheywiUbe 
required to rhut dom (~a for example. 
I 12!LlE). 

Them m several nemms why It ia 
necessary to require UIC weIll to obtain 
lntarlm stalua and comply with RCRA 
lnlerlm stahu standards during this 
period. P&ape most important ia that. 
under section IOM of RCRA, these 
fdliti will ttot be allowed lo receive 
hszardou# weate* unless lhsy have 
lttldm dottu I RCRA psrmil or a UIC 
pennit t&t& In turn would quality chsm 
for l RCRA permlt by rule. Mechsnlsmc 
im lmbtq the UIC permllr will not be lrt 
p&a for some time. Thus. the only 
practical allemative ia for UK well8 lo 
quallfy for lttterlm slatu8. 

Moreover. under Ihe SDWk 
substantive regulations do not become 
enforceable until they are incorporaled 
Into e UIC program adopted by e 3aIe 
or promulgated by EPA. States are 
allowed PO days after the promulqatlon 
of LIIC requlallons IO submit a program, 
end the Admlnlstrator msy extend this 
period by 81 much es another 270 days. 
ll the proqrsm submitted is 
unacceptable. EPA must promulgate 

one. Thic could take considerable 
additional time. maultingin delays of 
perhaps as much as two years aiter 
issuance 0fLIC program regulations 
before effective regulation of injection 
wells beqins. EPA sees no ree~on why 
wella cannot be mqulated during this 
period under iatcrim states stlndards. 
These ctandardr are simple. basic. and 
will provide some measum of conhul. 
IX0 requlremsnt Ihal an applicaIion be 
mbmitted will also enable EPA to 
develop ssrly a complete lrwantory of 
ln(nHon r& dlepotittq 01 hazardous 
wsatcb formlnq a balia for prompt end 
affecuve reg&noa of Ihe rsciUtlel 
what UIC pmqrarm ara in place. 

Among other mqulmmeoLI UIC wells 
with Interim alahm will be mqnlmd to 
comply with the menifetl system under 
40 CFR Part 285. Subpart E when Ihey 
receive hazardous wesbxs. Failure lo 
impose manifest requirements on lhese 
fecilitin would create maior obstacles 
Io carrying out one of the primary 
hmctlons of the manifest syslem: to 
track the movement of hazardous 
wesles from qcacnrtion to disposal. 

When l final UIC permit L isaucd IO a 
UIC hazardous wests injection well. the 
well will become subject to the general 
RCRA permit by rule. Thus, they will not 
be required to obtain indivldusl HWM 
facility permits. Seclions 122.38 und 
122.45 idantily the requlrcmenta for UIC 
pennils for these factlilies. Many of the 
requirements of eneloqou~ RCRA 
requlattoos PI. incorporated In their 
entirety. Othem are mod&d (10 8~ Ip fit 
wsllr or are nol sppllcsbls IO wella. The 
retultloq regulatory scheme pmvidea. in 
EPA’8 view. a deqree of control which is 
equivalent IO that which would be 
obtained if the laciliUes were required 
to obtain lndivlduel permIta under 
RCRA, A more detailed dincuxsion of 
this isaus mey be found elsewhere m Ihe 
preamble to D 122.38 and in Ihe 
preamble IO 4 122.45. Thus. nothinq 
would be gained by dual perndlllnq. end 
a permit by rule carrie# out the purposea 
of 0 tms(b) of RCRA. which obligates 
EPA IO “avold duplication. lo the 
maxlmum extent practical. with the 
appmprlete provlalons of ’ ’ * the 
Safe Drinklnq Waler Act” ’ ’ ‘. 

5 fZ.7.27. Energency permits. 
Several commenls were received on 

the proposed emerqency nuthorirallon 
provlslon. In qenerel. commentem 
supported EPA’s propowl. Some 
commentera stated that the 90.day llmit 
for such authorixallon wes too short 
while another commenter staled this 
action should not be limited lo permitted 
fecilltles. Another commsnter stated 
that tbla provision was unneceasery as 
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EPA had available to i( immediate relief 
through court action. 

EPA conlinues to believe this 
provision ia fully justified under Ihe 
8~ah~~e. Though rsctto” 7003 does 
authorize. court to grant emergency 
rellaf. that requlremenl In independent 
of permittirg euthortl under seclion 
31~5 md le pmbrbly L 11.1 adepted 10 
forblddlag certata acts than to 
p.mHtQ d&pmeL The Ii& of lh. 
govmnmmr IO taka ..mm.y 
adaUal~tmtlve adloa la mpmme lo aa 
*mergenay I. well rotw@md la oula 
ngulalory 5.G end In tbr law 
gSn.raUy. k the pnunbi. to Pert 124 
axpiahth RCRA rpedfl.. “0 ex~ltdt 
requlmmmtl fdr lualng a ptmtt, EPA 
b.1l.v.e tb.tm.di”g the 8.“.t.t RCRA 
langtugs lo dlow mmmey mHoa In a 
limiled end ugenl o&gory of ces.. Is 
ch. tnterprefotlon that beat carder out 
Ihe overall Intent of the IegislaUo” to 
protect public health and the 
snvlmamrnL 

Thla pmvtsion hes be.” extended lo 
Include fadiltics lhrt do “01 have. 

;onmiaHvr La deftnl”# the #cope of 
thi. exmnpki~ lo pr.v.111 the po..lblilty 
of abum. partlcderly whtl. Ihe prcgram 
I# ~tUl1o new. end lo reatrld Ihe 
numbaof E.W In which regulatory 
aclion wlii be l&en wilhout an 
opporhmily for public commen(. 

f 12216 Additionnlcondilion~ 
apphbh bo all RCR.4 pnniu 

Nurmme~ mmmcah wm recelvsd 
on ,Lh. proposed RCRA pemdt 
cond(Uone (pmpoaed I 122.24). Many of 
Ihe commends were In feet comment8 on 
lhe cm9s-mfemnc.~ (0 tba RCRA 
mcllon WI04 r.go*tlonr Th.9. 
commenb wm mcelved dter the cl080 
of the comment period for that per~lcoisr 
mgoiation and em no1 germ.“. 10 Pert 
122 sehparl a To lh. extent those 
comments wem made derlng Ihe 
comment parted for the aecttoa 3oM 
rqui.tJon they “era coasldemd es pert 
of tb. mlemeid”g for tbat rquletlon. 

pannlt co”dltlo”r. t 1zz.z4(.). to meen 
that .a mtlm facility mual be 
conetraclsd or modlfted before eny 
glven part of chat fecillty could be 
opented or that en entim fedlily moat 
be cioaed whll. part of the fesility is 
being modlfled EpA’a intent wee that 
only those portIons of. fadlity affected 
by modlficettolu would be covered by 
thle reqtiment The reguisttons have 
been nvi8.d 10 that tbia Intent le 
expllott (line1 P 122.2a[c)). Tb. pmvidon 
alao aiiowr for phased con~tructton end 
op.r.Uon of. feoillty over t&n.. If the 
axidiq put. can oparat. alone end in 

compliance with Ihe permi( 
requirem.“(s. 

Several commen~ers obj.&d LO Ihe 
requirement the1 B” engineer registered 
io the Slate in which Ihe facility is 
locered certify tbet the faciliry hes been 
constructed or modified in compliance 
with the permit. Some commenlen 
sgusd that this r.quir.m.“~ 18 loo 
r.etrtcUv. for F.d.r.1 f.clllU.s. Other 
comewal~m ogud thh rqulraman~ Ia 
not neceuery e. meet SMS. have 
redpmdty egmemenu for mglshmd 
mglnmm. EPA apanss that mqolrlng en 
eo@.mr to be regiacend In the SW. tn 
wbkb the fadllty I. ioceled lr overly 

fe~elonal engineer” Ia #ttU raqulmd 
cl2 we. cmtaio level of expertise le 
requlmd to certify fompiiance with 
pwnuts. 

Numamu cornmealen cl&-d 1h.c. 
(Ime IMI &mold be plessd on the 
Dlreclor ta ln&pecl . completed fedlily. 
Soggdlon~ of 10 deya end 30 day. were 
offend Moat c4mmen(era expreceed 
collamiet the Dlmctor souid unduly 
d&y aart.up of. feditty by not acting 
pmm~y ka thlr rq.rd EPA he. 
r.~troater+ the rgulellon lo help 
.Il.vt.~. thi. problem. If the Director 
dwe no1 nolily the epplisen~ of hie or 
her In&al 10 intpeol withln IS days of 
Ih. remlpt of oertfflce~loa, he or she 
watves the rt&t’to prior Inspection. end 
.uLborkilloa lo cmnmwwa OptwaHonl Ia 
l utomaUo.Uy g~terl 

Anolhu conunmler ateled that EPA 
bed not provided. etenderd to be 
applied by the Direotor to ds~armln. 
whether op.mUon #hoold be& The 
rcguietlo” M W  pmvtde. tbet the 
Director #hell sutborize eonunencsment 
of oparetton If he or ah. find. Ih. fedlIly 
Ir In compllsne. with the condi~iona of 
the P.r”liL 

Several commenlers l leo obiected lo 
the pmpoaed mqdre”m”t (D lti4(bl) 
which aUow.d the Oireotor 10 ntebllsh 
peradt reqalmmeats a. aec.*rary to 
pmlect humen hreltb a”d the 
envlmnownL CormMnten tborrght tht. 
pmvirion dlowmi lb. DImeto, too much 

of condlHonr onreis~ed to EPA 
ems that thlr pmvtalon Is onnecestery 
end hee’deleted it. However. es the 
preamble 10 the mctlon 30~ regole~~ons 
explains, in q eny ~.a.* tbe pennit 
writer will have to exerotae 
con~ld.r.bi. diacretioa to adspI the 
requlmmenls of general regule~ory 
provlttonr to a 8peoiftc permit. Se. also 
5 1228 end ecoompmytag preamble. 

Several St.& egendes commented 
ths( in order to reduce paperwork 
perml(l #hoold incorporste specific 
permit oonditiona by refersnclng 

approprial. sec,io”s of Federal 
regulalions rather than list each 
condiUo” in its entirety. The regulations 
accommodate this (see 9 1~~7). 

5 1.7.30 
:vells* 

Interim MR.4 permits for UK 

There in en sddilionsl respem in 
which tbeae reguis~ions must be 
harmonized with those for UIC permits. 
RCRA prohibits the disposal of 
hsvrdous we8t.r axcepl in. RCRA- 
permIlted faciilty. Tbia pmhibicion will 
IaJc. sffad tbl. fall. when the second 
phase of RCRA regulatIona. Including 
lecbniui l lsndsrds for HWM fecililies. 
ia iublished UIC Class I end Class IV 
wells with Interim s~us may con~nue 
Lo opm-ah. New LIE Clas. I wella and 
Clara Iv wella will be pmhibiled by 
RCRA fmm eccepling hazardous ~891. 
for dlrpoesi because only exialing 
facililies qualify for interim 31ah18 
(under MCWI 3005(e) of RCRA). [see 
0 122.32 for. discussion of how 
lnlecllon wells are classified under LIE.) 
If lhsr. welh em permilted under UIC. 
(hay will be covered by. RCRA permit 
by ret. (4 12ZZf~). However. many Slstea 
may mqoln .a much em. year after Ihe 
RCRA pmhiblUon (eke8 effect IO 
develop end nubmite UIC progrsm. 
Until then. lher. will be no UIC program 
and themfore no sulhortty lo permit new 
Clam I wells (or Clean IV wella. if EPA 
decldea to .Uow them lo be permil!ed). 
Thus SPA could insdverten~ly cr..(. . 
momlorlum oa the conrt~ction of new 
Cleu I walla which could Isol IWO or 
mom yearn. Rmeese these wallo .I., in 
~om. ceaes, the preferred method of 
dlspoa.1 of heeerdou. waem EPA 
believes thie rateit in ondesirsble. 

Accordingly. EPA intends lo Issue 
standarda under RCRA 5 X194 which 
would ellow EPA or approved S&&s to 
Isa.. RCRA pennils lo new hazardous 
west. Injection wells. Such a(a”dards 
would be p.((emed closely on 49 CFR 
Pert 148.80 the] wells would not be 
sublscl to posrible new or lnconsistenl 
constmctlon end openlion requirements 
es their RCRA permits expire and Ihey 
coma ander regdstion under UI. UIC 

proaram* T I) actual IWUQ~C~ of Ih. permits 
Involved can be done either by EPA 
Raglo”.i Admi”i8lralors or by the 
Sk~las. At their option. States mny 
.IIIM.. under sectton 3008 of RCRA 
end 40 CFR Part 123. penni(ti”g 
authorily for Class I wells during Ihe 
period sfler the RCRA pen”il 
r.quiremen( goee into effect bul prior lo 
eppmvei or pmmulgalion of. UIC 
program In the State. Ac,cordingly. 
Stales may apply (0 EPA for spproval to 
Issue permit8 under RCRA lo Class I 
wella. es part of their applicallons either 
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for interim or final authorization. The 
technical standards for such permits will 
be issued this fall et the gem. time es 
the other RCRA technic.1 standards. 
end will be closely modeled upon 40 
CFR Pert 146. the technical slandards 
for UIC permits. Becaua. EPA con~in”.. 
to view the UIC program es the most 
effective vehicle for regulstion at 
underground Injection the pennit. will 
be llmlted In duretlon lo not more then 
two yaem A( the end of the two ye.? 
period. either lb. SI.1. will hev. .n 
approved IJIC pmlpam or EPA wfll have 
pmmulgeted on. under the SDWA. 

The RegionsI Adminielmlor will hev. 
.utborUy to Ieeu. RCRA permile lo UIC 
fecilltles under tb. erm. condltlone in 
the event thsc (he S\.I. Director doom 
not eeek suIhori(y hx Iaeue them. SPA 
do.. not .ntlclp.~. the1 II will be esked 
lo ieeu. such permit. excepl In. very 
few c..... The total number ofclss. I 
UIC well. I. smell-ebout 409-end ha. 
grown al s slow 1.l.. 

Class LV well. .I. continuing to be 
etudied In connecllon with the request 
for commenl. on Claes IV UIC well. 
(6.0 pnemble dlecueeion of II 12+36 
end 122.45). EPA will ennounc. 
tmahnen~ of he.. well. thi. fell .I the 
complelion of con.idenUon of 
comments. 

Pmposed i UX?.$.TJ. He&h Cam 
Foci/i1 

Y 
Permits. The pmvlalons for 

aped. permit. for health cere fecilitle. 
hev. been deleted The aecllon 3Wl 
r.gul.tlon. do not Include Infedlou. 
wea. .I pmeent end the eec~lon 30~4 
mgulaUoa do.. not hev. .p.clflc 
elendsrd. for the treetmenl etoreg. or 
dlspoeel of lnfesllou. wea.. If future 
verdons of lbese re9ulnUon. cover 
Infec~lo”. Well. the pema 
mqulmmente un be revlead if 
necasssry. 

Proposed I 122.2S(bJ, Experimental 
Permits. A. proposed RCRA permit. 
were normally lo be ierued for the 
designed Ufe of the fecility end 
.xp.rim.ntel aped.1 permit. were to be 
lseued for up Lo on. y..r wltb . on. 
year mrximum extendor~ Because EPA 
will now leeu. RCRA permIte only for 
up to len yeer.. end pennib ten be 
limiled lo on. year if n.c....ry. the 
g $ytd permit. sectlon he. been 

P 
Pmposed 4 122.27, Reporting 

requbwments. Commenls suggested Ihst 
the reporting requlremenl. under this 
section be reviewed to determine if le.. 
etringent requiremenl. would dnce. 
EPA bar done tbl. and ha. mduced the 
nquiremenl. lo the mlnimum It now 
0~Um.t.. en neceetery lo carry out the 
RCRA program in en adequst. end 
reaponeible wey. Since the program he. 
not eterted yet any eetima~e of the 

reporting needs is likely to require 
revision in the light of experience. and 
EPA will re-examine theso requirements 
once the program has a sufficient degree 
01 operating history behind it. All RCRA 
reporting requirements for permitting 
agencies er. now contained in 5 12~18. 
Subpert C-Addition.1 Requirements for 
UIC Pmgnm 

Theee ngule(lon. In pert establish 
pmgsm requirement. for State 
Underground Inlecllon Control program. 
under lb. Sef. Drinking Waler Act 
However. not all the regulstlon. celled 
forundereec~lon 14Zl of that Act eppeer 
In the.. wneolide~ed permit re9ule0on.. 
The lecbniul requirement. for Slate 
IJIC Prcgrern. wtu..pp..r~..p.t.tdy 8. 
Pert 148. The Agency axpads lo publish 
Pa 146 mgulellon. within e month. 

The SDWA mquirer any Slot. listed 
under eectlon 1422 of that Act to submit 
e UIC pmgmm for approval within 270 
day. l fter “pmmulg.tton of any 
regulaUon under eectlon 1421. . . .” The 
Admlnietmbx may gTan( e 270 day 
exhtlon. EPA b.ll.v.s. however. thsl 
il would be ineppmpriet. Ior Stete. to 
be eubjccc lo. etetulay deadline for 
prepertng end .“bml(ting program. 
when meny of the neceoery 
mqulmmen~. for the program. have not 
yet been ieeued. The statute do.. not 
cpeclfy when “pmm”l9.tion” take. 
place. Accordingly. to avoid confusion. 
EPA I. flxlng the dot. of “promuig.tion” 
of Pert 122 1~. end 124. to the extent 
that they ee~ebileh UIC pmgrem 
nqulnmen~e, to the effcctlve date of the 
40 CFR Pert 145 regd.tlon.. Thi. 
effective drle will be 30 day. after the 
publlcn(ion In the Federel Ragistar of 
mguhlons under Part 148. 

I 12231 f’urpose and scope of Subporl 
c. 

Thl. I. intended to be’en introduclory 
or “madmep” section corresponding Lo 
tedlone which have been added to 
Subpert. A 8. end 0. One go.1 of thi. 
..cUon I. to clarify the conn.cUon 
between the pmpeeed pmt... for 
“IdenUIlwlion” end the regulatory 
requirement. deslgned IO protect 
undegmund eourc.. of drinking water 
(USDW.). The eectlon now emphasize. 
the fact that USDW. era lo be pmtected 
rq.rdl.sr of whether they have been 
eccurately mapped or otherwise 
Identified. Mapplng or otherwise 
identifying USDW. will eld the Director 
in fulfilling this requirement. 

The Director mey also Identify 
“exempted aquifer.” using criteria in 
Pert 148. Such aquifer. er. thoa. which 
would otherwite qualify 8. 
“under9round eourc.. of drinkt”8 
water” to be pmlected. but which have 

no real potenlial to be used as drinkin 
water sources. Exempted aquifers are 
treated as exempt only if they have been 
affirmatively identified .J “exempted 
aquifers” by the Director in the UIC 
program for the State. 

This section elm contains. list of 
“specific inclusions” end “spectfic 
exclusions” p.r.llei lo similar lists in 
the other Subparts of Part 122 These 
lislr er. designed to give readers e quick 
lndicetlon 01 whether their facilhle. 
come within the scope of the UIC 
program. These lncl”slon. and 
exclusion. er. nol exheuetlve. but 
illustrative. The lengueg. of the 
regulation. must be applied IO 
determine whether the pmgrem applies 
to . pertlcular activity. 

Septic tanks or cesspools “sad to 
dispose of hsrsrdo”. weetee have been 
specifically included wilhin the 
definition of en Injection well. In House 
Report No. %I-1185 (pegs 31) CO”Z~EW 
specificelly expressed it. lnlentions that 
EPA include underground injection 
system. “other then individual 
residential west. dispose1 systems” 
when they er. used to injedt 
conlsminenlr. including herardous 
west*. 

Several commentare queslioned 
whether EPA should imnos. the eeme 
monitoring. reportlng. c&tructlon end 
operating requirements for injection 
well. sited In er... wilhoul any USDW 
to be protected e. it doe. in ere.. wilh 
on. or more USDW. One commenter 
queetloned EPA’. leg.1 authority to 
control well. loceled outside Slat. 
t.rritorl.l water.. Several edditlonal 
commenterr asked SPA to clerlfy the 
scope of cov.r.9.. EPA e9r.e. that the 
UK program II e State progrem end i. 
no1 eppiicable IO injection well. located 
outeide Slate territorial walers (I.... to 
Inlectlon well. at plalforms located on 
the outer conlinentsl sheltl. A speci0c 
provision to this effect has been added 
to D 12251(d). 

Secllon 122.43 he. been added to 
allow the Director dlscrstlon In reducing 
reguletory requirement. under cer~aln 
circumst.nces. 

In the pmpoaal. SPA exempted 
drtiiing mud. and cement from the 
program, because the Agency did not 
Impose requiremenls prior lo operetlon. 
Since preconstruction permlt. er. now 
required this exempllon has been 
deleted. When UIC permile er. issued. 
they should routinely euthortz. 
emplecement of these m.teri.ls. 

8 122.32 Classlflcalion of injection 
wells. 

In response lo ..v.r.l comment. the 
deftnltlan of Cl... I well. (other then 
herardous weete wells) he. been llmlted 
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identified in Appendix I to 40 CFR Part 
270 and discussed more fully in Section 
1V.C of this preamble. 

Since Class 3 modifications involve 
substantial changes to facility operating 
conditions or waste management 
Wctices. they should be subject lo the 
~iime review and public participation 
procedures as permit applicntions. The 
specific procedures for Class 3 
rmodifications are at 40 CFR 270.42(cl. 

The first steps in the application 
procedures for Class 3 modifications are 
s:milar to the procedures for Class 2. 
Under $ 270.42(c)(1). the permittee muet 
submit a modification request to the 
Agency indicating the change to be 
made to the permik identifying the 
change as a Class 3 modiftcation: 
explaining why the modification is 
needed: and providing npplicable 
information required by 40 CFR 270.13 
!hrough 270.21. 270.62. and 270.63. As 
with Class 2 modifications. the 
permittee is encouraged to consult with 
the Agency before submitting the 
nodification request. 

Section 270.42(c)(2) requires the 
permittee to notify persons on the 
fwcility mailing list and local and State 
agencies about the modification request. 
This notice must occur not more than 7 
days before the date of submission nor 
more then 7 days after the date of 
submission. The notice must contain the 
came information as the Class 2 
notification. including an announcement 
of e public informational meeting. The 
meeting would be held no fewer than IS 
days after the notice and no fewer than 
15 days before the end of the comment 
Period. 

Finally. after the conclusion of the 80. 
day comment period. the permitting 
Agency then initiates the permit 
lesuance procedures of 40 CFR Part 124 
for the Class 3 modiflcstion. Thus. the 
Agency will prepare B draft permtt 
modification. publish a notice allow a 
Gday public comment period on the 
draft permit modification, hold a public 
hearing on the modiftcatlon if requested 
and issue or deny the permit 
nodifica!ion. In addition. the Agency 
will consider and respond to all written 
comments received by the Agency 
during the t%day public comment 
period as it conducts the activities 
required by Part 124. 

In the September 23 notice, EPA 
proposed procedures for a second public 
meeting, which would be held at the 
owner or operator’s discretion. EPA 
received several comments objecting to 
the requirements prescribing how the 
second meeting would be conducted 
leg.. use of a neutral facilitator), 
particularly since the meeting wee 
voluntary (Le.. the permittee could 

decide not to hold the meeting et all). In 
consideration of these commente. the 
Agency hue dropped the reference to a 
second meeting in the Class 3 process. 
The purpose of today’s rule is to specify 
the minimum requirements that must be 
followed for a Clsss 3 modification. 
Additional activities beyond those 
contained in today’s rule (e.g.. additional 
public meetings) may take place. In fact. 
EPA encourages frequent and early 
communications between the permittee 
and interested local citizens to 
informally address and resolve issues 
these parties may have. However. it is 
insppropriate to prescribe how such 
voluntary activities must be conducted. 

EPA received very few additional 
commente on the proposed Class 3 
procedures. One commenter wanted a 
provision for automatic authorization in 
the absence of Agency decisions on 
Class 3 modifications. EPA declines to 
do this because Class 3 modifications 
msy have a significant effect on human 
health and the environment if the 
appropriate permit conditiona based on 
Part 264 standards are not developed 
prior to actual implementation. This 
situation is unlike that for Clase 2 
modifications. which are more limited in 
their potential to adversely Impact 
huinan health end the environment. 

4. Other Permit Modifications 
Although EPA has sought to provide a 

complete list of possible permit 
modifications and their classifications in 
Appendix 1. them will undoubtedly be 
permit modlflcatlon requests that are 
not Included in Appendix 1. Therefore. 
EPA today Is establishing pmcedures 
that permittees can use under 
8 270.42(d) where a pennlttee wishing to 
make a permit modlflcatlon not included 
in Appendix I can submit a Clasa 3 
modlftcatlon request. or alternatively 
ask the Agency for a determination that 
Class 1 or 2 modlfloatlon procedures 
should apply. In meklng this 
detemdnatlon, the Agency will consider 
the similartty of the requested 
modlficatlon to modIfIcatIona llsted in 
Appendix I. and will also apply the 
general definitions of Class 1.2. end 3 
modifications. It should be noted that 
EPA intends to monitor decisions by 
permitting euthorltlea (both EPA 
Regional offIces and authorized States) 
on modification request clsssiflcations 
and will periodically amend Appendix I 
of this regulation to include new 
classifications. 

Several commentars supported this 
proposed appmach. Others stated that 
there should be a epecifled time limit on 
the Agency’s classification 
determination. EPA disagrees because 
the determinations may be varied in 

nature and complexity. Also. since the 
decisions may sometimes be 
precedential. consultations among 
authorized States, EPA Regional offices. 
or EPA headquarters may be necessary. 
The Agency is committed to meking a 
speedy decision for these classifications. 
but believes that e desdline will not be 
beneficial in these circumstances. 
Therefore. EPA has decided not to set a 
time limit for decisions of modifications 
classifications. 

When the permittee chooses to 
request a classification determination 
instead of following the Class 3 process. 
then he or she should not initiate the 
formal modification review procedures 
until the Agency has decided on the 
appropriate classification. Otherwise. 
there may be confusion among the 
public concerning which process is 
being followed. Furthermore. the 
deadlines for Agency decisions in the 
Class 2 process will not begin until after 
the Agency has decided that the Class 2 
procedures are appropriate for the 
modification and the permittee then 
proceeds in accordance with 9 270.42(b). 
In any case, it should not take long for 
the permitting Agency to assign a 
classification to the modification 
request. 

The proposal provided that the 
Agency would notify persons on the 
facility mailing list after making a 
determination on an unclassified 
change, and that the public and the 
permittee would have the right to appeal 
the decision. EPA is not adopting these 
provisions in today’s rule. as discussed 
in section 1V.B.B of the preamble. 

5. Temporary Authorizations 
Today’s I& pmvides the Agency 

with the authority to grant a permittee 
temporary authorization, witbout prior 
public notice and comment to conduct 
activities necessary to respond promptly 
to changing conditions. (See 0 270.42(e).) 
It is expected that temporary 
authorizations will be useful in the 
following two situations: (1) To address 
a one.time or ahort-term activity et a 
facility for which the full permit 
modification process is inappropriate: or 
(2) to allow a facility to initiate a 
necessary activity while Its permit 
modification request is undergoing the 
Class 2 or 3 review process. 

An Agency-issued temporary 
authorization may be obtained for 
activities that are necessary to: (i) 
Facilitate timely implementetion of 
closure or corrective action activities: 
[ii] allow treatment or storage in tanks 
or containers of restricted wastes in 
accordsnce with Part 268: (iii) avoid 
disrupting ongoing waste management 
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activities et the permittee’s facility: (iv) 
enable the permittee to respond to 
changes in the types or quantities of 
wastes being managed under the facilily 
permit: or Iv) carry out other changes to 
protect human health and the 
environment. Temporary suthorizations 
can be granted for any Class 2 
modification that meets these criteria. or 
for a Class 3 modification that is 
necessary to: (i) Implement corrective 
action or closure activities: [ii) allow 
treatment or storage in tanks or 
conteinere of restricted weste: or (iii) 
provide improved management or 
treatment of e weste already listed in 
the permit. where necessary to avoid 
disruption of ongoing weste 
management* allow thepermittee to 
respond to changes In waste quantities, 
or csrry out other changes to protect 
human health and the environment. A 
temporary authorizstlon will be valid for 
a period of up to 180 days. The temiof 
the temporary authorization will begin 
at the time of its approve1 by the 
Agency. or at some specified effective 
date shortly after the time of approval. 
The authorized activltles must he 
completed at the end of the 
authorization. 

Several commenters responded on the 
subject of temporary euthorizetions. 
Several supported the sppmsch 
contained in the proposal, cltlng the 
beneftciel flexibility to change certain 
facility operations with no adverse 
effect to human health or the 
environment. 

Two other commenters supported the 
use of temporary suthorizatlons, but for 
more restricted uses [erg., for on-site 
wastes only or for unexpected situattone 
only). One commenter wee generally 
opposed because of e lack of publlo 
comment and hearings. EPA’dlsagrees 
because the use of temporary 
authorizstiona is allowed only for 
specified purposea. which ere Intended 
to improve the management of 
hazardous wastes or respond to e 
critical situation. The Agency will have 
the authority to deny sny requests 
which are not protective of human 
health and the environment or do not 
meet the criteria fore temporary 
authorization. Also, es discussed below, 
the permitlee must notify persons on the 
facility mailing list about the temporary 
authorization and must comply with Part 
264 standards for its duration. 

The proposal would not have allowed 
temporary authorizations for periods of 
less than 90 days. In today’s final rule, 
however. EPA has eliminated this 
minimum length to provide that the ,erm 
of a temporary authorization may be for 
any period up to 190 days. Although two 

commkniers sbppdited the proposed 
minimum length. EPA is making today’s 
change for two reeeons. 

First. the minimum specified period of 
90 days seemed arbitrary and would 
likely result in restricting the Agency’s 
flexibility to allow facilities to respond 
to temporary situations. For example, if 
the Agency believed that there wee good 
cause to authorize e facility to conduct e 
particular activity without e permit 
modification but that the task should be 
completed within 30 days under the 
propossl. the Agency would be limited 
to approving the activity for 90 days or 
denying the request. Given that 
temporary authorizations were 
developed to allow e rapid retiponse 
without the llmitetions of e formal 
permit modification, to net en arbitrary 
minimum durstlon would be needlessly 
restrtctive end likely counterproductive. 

Second, the duration of e temporary 
authorization under proposed 4 270.42(e) 
[i.e., 99 to 180 days] wee inconsistent 
with the temporary authorization which 
may be granted by the Agency et day 90 
or 120 in the Class 2 process which can 
be granted for 1 to 180 days (see 
5 270.42(b)(B)(i)(D)). The different 
treatment of these temporary 
euthorizstions could lead to confusion. 

The criteria in (he final rule for 
approval of temporary authorizations 
under 4 270.42(e)(3) BIB the same 88 
proposed on September 23,1887 except 
for two changes. First. In response to 
several requests by commentera. EPA ie 
adding B speciftc provision for the 
storage end treatment of wastes subject 
to the land disposal restrtctions of Part 
268. This will give the regulated Industry 
the flexibility to treat and store 
restricted westea In tanks and 
containers. while the permit 
modiftcatton process 18 conducted. The 
A@ncy believes that there was 
sufficient flexiblllty to spprove these 
changes ee B temporary authorization 
under lhe proposed criterie; however. 
commentere wanted an eeeurence that 
the aoMtIes allowed under the recenlly 
promulgated minor modificstlon 
provision in 4 270.421pbwhich will be 
eliminated with today’s new 
modification procese-will be eligible 
for a temporary suthorizstlon under the 
new system. Therefore, 1hee.e activitlee 
involving restricted wastes are 
specifically endorsed for temporary 
authorizations in new 
4 270.42(e)(3)~ii)(B). 

In a second change. EPA decided not 
to relain the proposed temporary 
authorization provision for management 
of newly regulated waste. Instead. 
management of such waste is addressed 
solely under 9 ‘270.42(g). Although some 

commenters suggested keeping both 
alternatives, other commenters belier?,’ 
that the special procedure for new 
wastes in 5 270.4?(g) is generally mar 
appropriate. EPA believes that it is 
preferable to have e single procedure for 
addressing newly regulated wastes. end 
agrees thst 9 270.42(g) is more 
appropriate since it is designed 
specifically for that situation. (see 
preamble discussion in Section IV.B.7.) 

Section 270.42(e) (2) through (4) details 
the procedures for granting temporary 
suthorizations. Under these procedures. 
the permittee must submit to the Agencl 
e request fore temporary authorization 
describing the activities to be 
conducted: explain why the temporary 
authorizatlbn wee necessary; and 
provide sufficient information to ensure 
compliance with Pert 284 standards. In 
addition. the permittee would be 
required to notify all persons on the 
facility mailing list end local and State 
agencies about the temporary 
authorization request within seven days 
of the request. 

Sectlon 270.42(e)(3) requires the 
Agency to spprove or deny the 
temporary authorization es quickly es 
prsctlcal. To epprove the authorization. 
the Agency must Bnd that the request 
meets the criteria for * temporary 
authorizetlon. It should be noted that 
today’s rule. like the proposal. require 
compliance with Part 284 for Agency ., _ ,:.~i 
initiated temporary authorizations. This’.“-- 
is because the procedures for obtaining 
such en authorize’iion provides for 
Agency review of the permittee’s 
request and en affirmative Agency 
action to approve the conditions of Ihe 
authorization. Therefore. en Agency 
permit writer will be involved in 
eatabllshlng the appropriate operating 
conditions based on the Part 264 
standards. This le in contrast to the 
automatic temporary authorizations 
(discussed in Section IV.B.Z.ii above) 
where Part 266 standards are more 
appropriate since there ere no Agency- 
prescribed site specific conditions 
developed. 

A denial of a temporary authorization 
request would not prejudice action on 
any concurrent modification request. 
The denial only meens that the activities 
contemplated by the permittee were not 
eligible for a temporary authorization. 
The reques, could still be acceptable es 
e permit modification. 

In today’s final rule. EPA has modified 
the language in g 270.42(e1(41 from the 
proposal. As proposed. 9 270.42(eK41(~l 
required the owner or operator to submit 
a “complete modificution request” 
within 80 days of obtaining a tempor;ir 
authorization. This provisian assumed 
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there would be circumstances where the 
Permittee might not have time to provide 
all the material required under Part 2:o 
le+.. changes to closure plans or training 
P!ens) Prior ta issuance of the temporary 
authorization. 

Sw%il commentfrs disagreed with 
this ~rnposal. panting out that in many 
see e temporary authorization could 
address a shart.term or one-time 
SIIuation. aqd would act require a 
permanent modification to the permit 
and submission of all the Part 270 
Information. EPA agrees with these 
commenters. and finds the Ml-day 
deadline unnecessary. particularly since 
5 270.42(e)(3)(i) requires the permittee !o 
drmonstrate in his or her request that 
the Part 264 standardswill be achieved. 
Thus. the Director should have all 
information necessary prior to e 
!emporary authorization decision. In 
cases where some additional minor 
information is needed. the Director 
could make the authorization 
conditional on the submission of this 
information on en appropriate schedule. 

The proposal allowed the renewal of a 
tamporsry authorization (5 270.42 (e)(l) 
and (e)(4l(iii)). if the permittee initiated 
the Class 2 or 3 process for a permit 
modification. Today’s rule modifies and 
clarifies these provisions. As required in 
P 270.42(e)(4) today, a temporary 
authorization cannot be reissued except 
through the following procedures. First, 
the permittee must initiate the 
appropriate Class 2 or 3 modification 
process for the activity covered in the 
temporary authorization. In addition, for 
a Class 2 modificstiongny extension of 
the activity approved m  the temporary 
authorization must take place under 
Class 2 procedures. Finally. for B Class 3 
modification. the Director may extend 
the temporary authorization if 
warranted to allow the authorized 
activity to continue while Class 3 
procedures are completed. 

The result of today’s change for a 
temporary authorization that is 
concurrently undergoing the Class 2 
rwiew is to set e limit. generally, of 3W 
days for operation under the temporary 
.lothorizatiun. The proposal would have 
allowed. in extreme cases. up to 540 
days of temporary authorization before 
~4 final Agency decision wee required. 
(Far examPIe. e Z&l-day authorization. 
reissued for a second 180-day period, 
end then the Directur’s decision per 
5 270.42(eJ(4J(ii) to issue an additional 
authorization of 180 days.) These 
changes were made in response to 
cornmentors, who requested a shorter 
and clearer schedule for Agency 
decisions an Class 2 changes subject to 
temporary authorizations. EPA agrees 

with these comments. and maintains 
that Class 2 changes should be reviewed 
rapidly and incorporated into the permit 
as a modification. It is not appropriate 
for these decisions to be postponed for 
up ta a year and e half. For these 
reasons, today’s rule does “at sllow 
extension of a temporsry suthorizetion 
for a Clsaa 2 activity. except through the 
Class 2 procedures that ere leading to an 
Agency decision on the modification 
request. 

For Class 3 modifications. the renewal 
of the temporary authorization is at the 
discretion of the Director if he or she 
believes that it is appropriate for the 
activities to continue while the Class 3 
modification process Is completed. In 
most cases it will be difficult t0 
complete the Class 3 process in the 180 
days allowed for the temporary 
authorization. since there will be at least 
105 days of public comment (@I tiays for 
comment an the applicant’s modification 
request and 45 days for comment an the 
draft permit modlflcation prepared by 
the Agency). as well as one or mure 
public meetings end e public hearing, if 
requested. Therefore, today’s rule 
allows the extension of a Class 3 
temporary authorization for an 
additional 180 days. for a maximum of 
380 days. However, this would be 
allowed only if the facility is proceeding 
toward a Class 3 modification. 

In summary. the Agency.lssued 
temporaryauthorization mechanism 
provides a reasonable balance between 
the public’s right to be informed of and 
comment on actlvitiea at permitted 
hazardous waste facilities and the 
facility owner/operator’s need to 
implement certain changes rapidly. 
More generally. the temporary 
authorization procedure will provide 
important flexibility to permitted 
hazardous waste fadlitiea without 
sacrifice to public health or the 
envimnment. Because temporary 
authorizationa are designed specifically 
for activities necesasry to improve 
management of hazstdous waste or to 
conduct timely closures and corrective 
actions, this authority should sctually 
reduce risk and pmmote safe handling 
of wastes. For this reeson. EPA believes 
that the temporsry authorization 
procedure will be of benefit to the 
regulated industry. regulating agencies. 
and the public. 
8. Notification Requirements and Permit 
Muditication Appeals 

Under today’s rule. the Director will 
notify persons on the facility mailing lisl 
end appropriate state and local 
government agencies within 10 days of 
any decision to grant or deny e permit 
modification request (except for Clnss 1 

modifications and temporary 
authorizations). (See D 270.42(f).) Such 
notificstiod will also be given within IO 
days after a Class 2 automatic 
authorization takes effect. The permit 
appeal procedures of 40 CFR 124.19 
apply to the Director’s decision to grant 
or deny a Class 2 or 3 permit 
modification request end to Class 2 
automatic authorizations. For Class 1 
modifications. temporary althorizations. 
and classification determinstions. the 
appeal procedures of Part 124 do not 
apply. although in many cases there are 
opportunities to seek a change in the 
modification or authorization. es 
discussed in mnre detail below. 

The proposal provided that the 
Agency wquld notify persons on the 
facility mailing list after making e 
determination on en unclsssified 
change. after approving’s Class 1 
modification (when prior apprwal is 
needed), and after granting e temporary 
authorization. However. EPA received a 
number of cmnments from state 
agencies and industry arguing that there 
tire too many required notices in the 
proposal. and that numerous 
notifications add complexity to the 
process and divert Agency resources to 
administrative tasks instead of to 
protection of the environment. EPA 
agrees with this comment far 
notifications of temporary 
authorizations. clsssificatlon 
determinations. and Class 1 approvals. 

In the case of Agency classification 
determinations. there will be subsequent 
public notification of the pmposed 
changes ae the facility proceeds with its 
modification mquest. The public will be 
able to raise can~erns at that time if 
they believe that the modification 
request has been incorrectly classified. 
For these ressons, EPA believes that the 
notice regarding a claaaification 
determination would be redundant, and 
therefore ia not adopting it In today’s 
I&. 

For Class 1 modifications, the 
permittee is required to pmvide notice 
of the change to persons on the facility 
mailing list within 90 days. including 
those cases where prior Director 
appmval is required. (See 
g 27o.42(a)(l)(ii).) The proposal would 
have also required that the Agency send 
a notice of its decision to the facility 
mailing list for e Class 1 modification 
that required prior Agency approval. 
EPA believes that there Is no need for 
;he Agency to mail such a notice since 
the permittee will be sending e similar 
notice. Two notifications regarding a 
single Class 1 modificatian would be a 
duplication of effort and could else be 
confusing to people on the mailing list. 
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conditions. In contrast, prevention- 
orlented hazardous waste regulations 
are generally Implemented 
independently by facility owner/ 
operators through complying with 
national regulatory requirements. 
2. LDRs. MTRs. and Permitting Raise 
Problems When Applied to Remediation 
Wastes 

In the HWIR-media proposed rule, 
EPA identified the application of three 
RCRA requirements to remediation 
wastes as the biggest problems to 
address; Land Disposal Restrictions 
(LDRs), Minimum Technological 
Re 

+ 
uirements (MTRs, and permitting. 
he LDRs (which appear in 40 CFR 

part 268) generally prohibit land 
disposal (or “placement” in land-based 
units) of hazardous wastes until the 
wastes have met the applicable 
treatment standards. Often this 
placement is appropriate and desirable 
when managing remediation wastes to 
excavate them from their current 
locations. and temporarily store the 
wastes before on-site treatment. or to 
excavate the wastes and accumulate 
enough volume to ship off-site cost 
effectively. By not allowing temporary 
storage and accumulation in land-based 
units. the LDRs can be a strong 
disincentive to excavating and 
managing remediation waste. The 
staging pile provisions of today’s final 
rule address this issue by allowing 
temporary storage and accumulation of 
remediation wastes in a staging pile 
without being sub ect to LDR. 

Another examp / e of the problems 
with LDRs in the cleanup scenario is 
that contaminated media are often 
physically quite different from as- 
generated process wastes. Contaminated 
soils often contain complex mixtures of 
multiple contaminants and are highly 
variable in their composition, handling, 
and treatability characteristics. For this 
reason. treating contaminated soils can 
be particularly complex. involving one 
or sometimes a series of custoin- 
designed treatment systems. It can be 
very difficult to treat contaminated soils 
to the LDR treatment levels, The parts 
of the HWlR-media proposal that 
addressed this issue have been finalized 
in the LDR Phase IV rule (63 FR 28556 
(May 26. 1998)). 

corrective action programs for potential 

The MTR requirements were designed 
as preventative standards for wastes 
generated through industrial processes. 
They were not designed for the remedial 
context. For example, under 40 CFR 
Subpart F. surface impoundments, 
waste plies. and land treatment units or 
landfills must have specific detection, 
compliance monitoring programs, and 

groundwater contamination from the 
unit. These are appropriate preventative 
requirements for units managing process 
wastes. However, many cleanup actions 
involve short-term placement of 
remediation wastes into a waste pile, 
and all of these requirements may not be 
necessary. The staging piles provisions 
of today’s rule address this issue by 
allowing the Director to determlne 
appropriate design criteria for the 
staging pile based on the she-specific 
circumstances such as the concentration 
of the wastes to be placed In the unit 
and the length of time the unit will 
operate. EPA also explained in the 
preamble to the CAMU rule additional 
reasons why LDR and MTR 
requirements can be counterproductive 
when managing remediation waste as 
opposed to as-generated process wastes. 
To read about these additional reasons, 
see 58 FR 8658 (865%8661)(February 
16, 1993). 

Finally. another area creating 
roadblocks Is permitting. The time- 
consuming process for obtaining a 
RCRA permit can delay cleanups, 
therebv delavina the environmental and 
public-health b&efits of cleaning up a 
contaminated site. For example, the 
traditional RCRA permitting process 

d 
i 

conditions must be sufficient to ensure 

requires the facility owner/operator to 
submit a great deal of information on 
activities at the facility to EPA or the 
State. and the permit must include 
terms and conditions to protect against 
any improper waste management 
practices over the long-term active life 
of an operating facility. Because of the 
large volume of information submitted. 
these permits are huge documents and 
approval often takes several years. 
However. in the remedial scenario, 
cleanup activities are generally a one- 
time proJect: once the cleanup Is 
completed and the remediation waste is 
properly treated and disposed. then the 
activities are completed. Also, these 
activities are limited to addressing the 
contamination at the site. and therefore 
are often more limlted In scope than the 
operating practices of a facility that is 
engaged in on-golng waste treatment, 
storage and disposal. To overcome the 
limitations discussed above from 
traditional RCRA permits, the new 
Remedial Action Plans (RAPS) 
requirements in today’s rule streamline 
the process for receiving a permit for 
treating. storing and disposing of 
remediation wastes. and require the 
facility owner/operator to submit 
significantly less Information than for a 
traditional RCRA pennit. However, the 
information submitted for a RAP 
application and RAP terms and 

proper waste management of the 
remediation wastes Involved during the 
life of the cleanup acdvlties. 

Furthermore. a facility seeking a 
traditional RCRA permit to manage 
remediation wastes on-site must 
investigate and cleanup their entire 
facility (facility-wide corrective action). 
This requirement can deter potential 
cleanups from happening at all. For 
instance, facility owners and operators 
may wish to clean up a small portion of 
their facility for any number of reasons, 
such as to avoid future liability, to free 
the property for sale or other uses, or 
because they simply wish to restore the 
environmental health of their property 
However, they may not be willing to 
take on the burden of investigating and 
cleaning up their entire facility, when it 
Is only a small portion they wish to 
voluntarily clean up, and they may be 
reluctant to conduct the cleanup under 
the RCRA corrective action program. 
Therefore. to encourage cleanups, under 
today’s final rule, facilities that need a 
RCRA permit only to treat. store, or 
dispose of remediation wastes 
(remediation-only facilities) are not 
subiect to the facility-wide corrective 
action requirement.- 
B. How Has EPA Tried to Solve These 
Problems in the Past? 

EPA has tried to solve these problems 
In the past through a series of 
regulations and policies: for example: 

. The “Area of Contamination” 
(AOC) policy: 

l The “contained-in” policy; and 
l The regulations for Corrective 

Action Management Units (CAMUs). 
and temporary unitsI 

All of these regulations and policies 
help alleviate some of the problems 
facing cleanups. but none have 
completely solved these problems. (See 
the October 1997 report by the United 
States General Accounting Office, 
“Remediation Waste Requirements Can 
Increase the Time and Cost of 
Cleanups.” 2) 

The AOC policy allows important 
flexibility for activities done within a 
contiguous contaminated area. For 
example, hazardous remediation wastes 
may be consolidated or treated in situ 
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within an AOC without triggering the 
LDRs or MTRs However, the AOC 
policy does not address the permitting 
issues today’s rule Is addressing, nor 
does It address LDR and MTR for wastes 
removed from an AOC, or treated ex 
situ. 

The contained-in policy defines when 
some contaminated media can be 
considered to no longer “contain” 
hazardous waste. When EPA or an 
authorized State determines that media 
do not “contain” hazardous waste, 
RCRA does not generally pose a barrier 
to remediation because permitting 
requirements, LDRs (generally). and 
MTRs do not apply to media that do not 
contain hazardous waste. However, the 
contained-In policy is limited to media 
only, and does not provide any 
flexlbllity for other remediation wastes. 
nor does it provide needed flexibility for 
highly concentrated media. 

The CAMIJ and temporary unit rules 
provide much-needed flexibility for 
unit-specific standards at cleanup sites. 
CAMUs and temporary units are not 
subJect to LDRs or MTRs. The 
requirements for these units are set on 
a site-specific basis, depending on slte- 
specific factors such as the types of 
wastes being managed (for example, 
concentrations, volumes, other 
characteristics) and the period of time 
the unit will operate. However, CAMUs 
and temporary units do not address any 
of the permitting Issues that cause 
problems for remedlation wastes. 

Because each of these regulations or 
policies is limited in solving the 
problems Inherent to managing 
hazardous remediation waste under the 
RCRA Subtitle C system. EPA felt it was 
necessary to propose additional 
s”l”tions. 
C. How Dld the Proposed Rule Attempt 
to Solve These Problems? 

EPA recognized a continuing need foI 
further reforms than the regulations and 
policies discussed above had provided. 
and yet knew that these reforms would 
be controversial. in 1993. EPA convened 
a committee under the Federal Advisory 
Committee Act (FACA) to provide 
recommendations to EPA on how to 
make these reforms. The FACA 
Committee included representatives 
from environmental groups, regulated 
industry, the waste management 
industry, States, and EPA. The FACA 
Committee met numerous times 
between January 1993 and September 
1994. EPA based the options in the 
April 29. 1996 HWIR-media proposal on 
the recommendations and discussions 
of the FACA Committee. 

EPA presented several options for 
reforms In the HWIR-media proposal. 

EPA presented nv” comprehensive 
options (the Bright Line and the Unitary 
Approach), and requested comment on 
sub-options and Issues within those 
comprehensive options. 
I. The “Bright Line” Approach for 
Contaminated Media 

The first comprehensive option, 
which formed the basis for the proposed 
rule, was the “Bright Line” option. The 
Bright Line option would have been 
Ilmited to “contaminated media” only. 
Contaminated media was defined to 
Include soils, groundwater. and 
sediments, but not debris, nor other 
remediation wastes such as sludges. The 
Bright Line option got its name from a 
“line” dividing more highly 
contaminated media from less 
contaminated media. That Bright Line 
was a set of constituent-specific 
concentrations based on the risks from 
those constituents. Media found to 
contain constituents above these 
concentrations would have remained 
subject to Subtitle C management 
requirements (however, the proposal 
requested comment on some potential 
modifications to those requirements), 
and media containing constituents 
below the concentrations would have 
been eligible for a determination that it 
no longer “contained” hazardous waste, 
thereby generally removing It from 
Subtitle C Jurisdiction. 

The determinations of which media 
were and were not subject to Subtitle C 
requirements were to be documented in 
a Remediatton Management Plan (RMP) 
approved by EPA or an authorized State, 
The RMP would have been an 
enforceable document that would also 
have included any requirements for 
managing media below the Bright Line, 
and would have served as a RCRA 
Subtitle C permit for treatroent, storage 
or disposal of media above the Bright 
Line. The RMP process would have 
been more streamlined than that 
required for RCRA permits obtained 
under the current regulations. and also, 
at remediation-only facilities, would not 
have required 3004(u) and (v) facility- 
wide corrective action. as Is required for 
all RCRA permits before today’s rule. 
2. Other Options Withln the “Bright 
Line” Approach 

Other requirements that EPA 
proposed to modify were LDR treatment 
standards for soils that remained sub&t 
to Subtitle C requirements, standards 
applicable to on-site storage and/or 
treatment of cleanup wastes during the 
life of the cleanup, and State 
authorization requirements. New 
treatment standards would have applied 
to soils that remained subject to LDRs 

under the Bright Line approach. EPA 
also proposed a new unit called a 
“remedlation pile.” Remedlation piles 
could have been used temporarily 
without triggering LDRs and MTRs. for 
the on-site treatment or storage of 
remediatlon wastes subject to Subtitle C. 
States picking up any revisions to their 
RCRA programs (the proposal was not 
limited to the revisions to remediation 
waste management programs) could 
have followed new streamlined 
authorization procedures. Also, EPA 
proposed to withdraw the CAMU 
regulations If the final HWIR-media rule 
would sufficiently replace the flexibility 
currently avallable under the CAMU 
rule. 

Finally, EPA proposed excluding 
dredged materials from Subtitle C if 
they were managed under permits 
issued under the Clean Water Act 
(CWA) or Marine Protection Research 
and Sanctuaries Act (MPRSA). 
3. The “Unitary” Approach-An 
Alternative to the “Bright Line” 

As an alternative to the Bright Line 
approach, EPA requested comment on 
the “Unitary Approach.” The Unitary 
Approach excluded all remediation 
wastes (irrespective of the concentration 
of hazardous constituents in the waste 
and including non-media remediation 
wastes) managed under a Remedial 
Action Plan (RAP) (which was very 
similar to a RMP) from Subtitle C 
management requirements and made 
them subject to site-specific 
re ulrements In the RAP. 

‘A gain, EPA requested comment on 
the two main comprehensive options, 
the Bright Line and the Unitary 
Approach, and on all the sub-issues. 
such as the proposed elimination of 
CAMUs, and the new requirements for 
remediation piles. LDR, RMPs and 
RAPS. dredged materials, and State 
authorization. 
D. What General Comments did EPA 
Receive About the Two MaJor Proposed 
optIons 

Some commenters supported the 
Bright Line option and thought it was 
appropriate to distinguish between 
highly contaminated media and media 
that were less contaminated, and to 
regulate them differently. 

However, most commenters on the 
Bright Line optlon believed that the 
Bright Line would be to” difficult to 
Implement, and therefore should not be 
finalized. There were several elements 
of the Bright Line option that 
commenters were concerned about 
Implementing. One concern was 
sampling to determlne whether media 
was above or below the Bright Line. 
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Concentrations of contaminants in 
environmental media typically are not 
heterogeneous, and it is difficult to 
make assumptions about the 
concentrations of large areas of 
contamination without taking many 
SClmpleS. 

Another concern was how to 
differentiate between media, debris, and 
other remediation wastes, such as 
sludges. Commenters stated that often 
these different types of remediation 
waste are all found at the same site and 
they will ail need to be managed. and 
it would be unduly complicated to have 
to separate the different types of 
remediation wastes and manage them 
separately under separate regulatory 
re uirements. 

%, Isa, commenters were concerned 
about the methodology that EPA used to 
determine the Bright Line levels 
themselves. EPA received many specific 
comments on the proposed Bright Line 
constituent specific numbers, as well as 
the choice of which constituents were 
ass1 

mf 
ned Bright Line numbers. 
ith regard to the Unitary Approach, 

many industry and State commenters 
supported the Unitary Approach, saying 
that the flexibility would greatly 
streamline cleanups and allow more 
appropriate decisions for managing 
remediation waste. These commenters 
emphasized that flexibility was needed 
so that States could develop cleanup 
programs with oversight and public 
participation requirements specific to 
the concerns, needs, and resources of 
individual States, and felt that the 
Unitary Approach most closely 
addressed those concerns. However, 
some commenters were concerned that 
the lack of any national requirements 
was too open-ended and would not 
guarantee protectiveness. Commenters 
were also concerned about the resources 
required for States and Regions to make 
site-specific determinations of the 
appropriate management requirements 
for remediation wastes at each different 
site. 

Finally, commenters had many 
specific comments on the elements of 
these options such as RAPS and RMPs. 
remedlation piles, LDRs, etc. Major 
comments and EPA’s responses are 
summarized under those more specific 
sections of this preamble, and all 
comments are answered specifically in 
the “response to comments” document 
for today’s rule. 
E. What did EPA Decide to do After 
Conslderlng Those Comments? 

EPA has decided to promulgate only 
selected elements of the HWIR-media 
proposal in today’s rule, rather than go 
forward with a more comprehensive 

approach as proposed. EPA plans to 
complement the elements finalized 
today by leaving the CAMU regulations 
in place, rather than withdrawing these 
regulations as proposed. 

Although EPA conducted a lengthy 
outreach process before developing the 
HWIR-media proposal and made every 
effort to balance the concerns and 
Interests of various stakeholder groups. 
public comment on the proposal makes 
it clear that stakeholders fundamentally 
disagree on many remediatlon waste 
management issues. 

EPA agreed with commenters 
concerns that the Bright Line approach 
would be too dlfflcult to implement, 
and that a Bright Line that would satisfy 
commenters who wanted the Bright 
Line levels to consist of very 
conservative levels would not 
sufficiently reform the system to remove 
the existing barriers to efficient, 
protective remediatlon waste 
management. EPA has concluded that 
pursuing broader regulatory reform 
would be a time- and resource-intensive 
process that would most likely result in 
a rule that would provoke additional 
years of litigation and associated 
uncertainty. This uncertainty would be 
detrimental to the program and have a 
negative effect on ongoing and future 
cleanups. Based on these conclusions. 
the Agency has decided not to finalize 
either the Bright Line or the Unitary 
Approach, and recognizes that a purely 
regulatory response will not solve all of 
the remedlation waste management 
issues that HWIR-media was designed to 
solve. 

While EPA believes the elements 
nnalized today along with the retention 
of the CAMU rule, will improve 
remedlation waste management and 
expedite cleanups, the A&ncy Is also 
convinced that additional reform is 
needed to expedite the cleanup 
program, especially to provide greater 
flexibility for non-media remediatlon 
wastes like remedial sludges, address 
certain statutory permitting provisions, 
and more appropriate treatment 
requirements for remediation wastes (fol 
example, treatment that focuses on 
“principal threats” rather than all 
underlying hazardous constituents). 
Therefore, the Agency continues to 
support appropriate, targeted legislation 
to address application of RCRA Subtitle 
C land disposal restrictions, minimum 
technological and permitting 
requirements to remediation waste and 
will continue to participate In 
discussions on potential legislation. If 
legislation is not forthcomlng, the 
Agency may reexamine its approach to 
remediation waste regulation and may 
take additional administrative action. 

The elements finalized in today’s rule 
are: 

l Streamlined permitting for treating, 
storing and disposing of remediation 
wastes generated at cleanup sites that, 
among other things, eliminates the 
requirement for facility-wide corrective 
action at remediation-only facilities; 

l A variation on the proposed 
remediation p&s, called staging piles, 
modified in resoonse to oublic 
c”mme”ts: . 

+ A RCRA exclusion for dredged 
materials managed under CleanwWatel 
Act (CWA) or Marine Protection 
Research and Sanctuaries Act (MPRSA) 
permits; and 

. Streamlined procedures for State 
authorization. 

EPA also finalized. In a separate 
document (63 FR 28604 (May 26, 1998)). 
the LDR treatment standards specific to 
hazardous contaminated soil that were 
proposed In the HWIR-media proposal. 
EPA is deferring action on the 
Treatability Sample Exclusion Rule, that 
EPA requested comments on expanding 
In the HWIR-media proposal at 61 FR 
18817. 

EPA will wlthdraw all other portions 
of the proposal, such as the proposal 
under the Bright Line option to 
distinguish between lower- and higher- 
risk contaminated media and give 
regulatory agencies the flexibility to 
exempt lower-risk contaminated media 
from RCRA requirements, and the 
portion of the proposal that proposed to 
withdraw the CAMU rule. 

Existing areas of flexibility for 
managing remediation waste, such as 
the contained-lo and AOC policies. and 
site-specific land disposal restrictions 
treatability variances, continue to be 
available. 
III. Definitions Used in this Rule 
(5260.10) 

Some terms defined in today’s rule 
may be difficult to understand when 
discussed out of context of the rest of 
the rule: therefore, readers may wish to 
read the preamble sections on RAPS and 
staging piles before reading this section 
on definltlons. To discuss related terms 
together in this preamble, discussion of 
the definitions Is not in alphabetical 
order (which is how the terms appear in 
the rule language). The section 
discusses: 

l First the revised definition of 
“corrective action manauement unit” or 
“CAMI J,” then I 

. Th ,e definition of “remediation 
waste,” then 

. “Remediation waste management 
site” and “facility.” then 

l “Staging pile,” then finally, 
. “Miscellaneous unit.” 
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Dear Mr. Weissman:, . 
Thank you for your law of May 11,199X and for meeting wirh us lo diicuss rhe Utility 

Solid Waste AcriviIieS Group’s (USWAG’s). Edison EJecnic ~&~w’s (EEI’s) and me 
American Gas Association’s (AGA’s) concerns regarding rhe effect me land disposal 
resnkions (LDR) treatmen swdards published on May 26, 1998 may have on cleanup of 
manufacmred gas plan1 sites. Like you, we are inmresud in encouraging and faciliraring cleanup 
of manufactured 8as plant sims in away Hal is borh effie~cnr,.economicd and protective of 
,human healrh and the environmenr. Before addressing tie specific canwt’a raised in your leper, 
we will review some of the general principles thar govern application of RCRA to.contaminated 
soil. 

As you know, contaminated soil, of itself, is nor hazardous waste and, generahy, is not 
subject IO regulanon under RC!R~...Conmrninamd soil can become subjecr ro regularion under 
RCIU if ihe soil “conmins”.hazardous waste. EPA generally considers conramin~~red soil to 
contain hazardous waste: (I) when soil exhibiu a characmrisric of hazardous wasm; and, (2) 
when soil .is’contaminared wirh hazardous cotimems from lisrcd kardous waste above cenain 
concenuarioos. 63 FR aI 28617 (May 26.1998). 

Ifcomaminared soil comains hazardous wame, then it is subject to all applicable RCRA 
requiremenu unril rhe soil no longer contains hazardous wane (i.e., umil tie soil is 
decharacrerized or, in the case of soil containing lined hazardous wasn?, undl.EPA or an 
authorized srare determines char tie soil no longer conrains listed hazardous wasm). In some ., 
circumstances, soil rhar no longer conrams hazardous waste, while generally nor subject ro 
RCRA requircrnems, will remain subject IO rhe]and disposal resnicdom. See 63 FR aI 28618 
{May 26; 1998) and orher sources cited rkerein, +Jhis may be rhe case if conraminated soil from 
manufactured gas planrs exhibits a hazardous chararzerisric when firsr generared (i.e., when firs ’ 
temovcd from rhe land) and is subsequenrly decharaaaized. Norc char if conuuninated.soil from 
manofacrured gas planr sires does nor exhibir a characreristk of hazardous waare or contain lisred 
hazardous waste when firs1 generated (i.e., when firs1 removed from rhe land), Ihen me soil is nor 
subjecl IO any RCRA requiremcnm, including the land disposal resrrictions. 63 FR 28618 (May 
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W e  understand that a~ some mamrfhcrurcd gas plant cIeanup sites, soil is consol idated ,’ 
within an area of contamination prior to being removed from the land (i.e.,‘gtnerated). Th is . 
Rracrice, and the area of contamination policy generally. is nor a fkaed by the h-lay 261998 
rulem~aking. Contaminated soil may be consoIidated within ap ma of contatnjnadon before it is 
removed from the land (Le., generated); the determination as to whether the soil exhibits a  
characteristic o f hazardous wasteor contains listed hazardous waste may be made afrer such 
consolidation. The Agency’s most recent guidance on the area ofcontatninarion pohcy is 
cnclosed.for your information. 

W e  understand from our discussions that your concerns center arnqd managetnen-t of 
contsminated soil that e tibiad a  chamcteristic rrf hazardous waste when first generated but has 
subsequently been dechmauer& d. W e  w ill .address two ques~ons in this lena: (1) what are the ’ 
Agency’s rules and policies concerning land disposal o f decharacteri~d WS, inchding 
dccharscrcrized conrarninatcd ?oil and (2) wha dechamcterized contaminarcd soil remains 
subject to the land disposal restrictions, what requirements apply prior to land disposal. 

1 . What are the Agency’s rules and polici~ concerning land disposal O f 
decharacr&ized wasres, iududing decharacterized coaramina~ed soil? 

Decbaiacterized waste (and decb aractcrized ctmmminamd soil) is no1 hazardous waste, 
and. is genetally not subject to the Subtitle C regulations. Nonetheless, as you&e dware, under 
certain circumstances decbaracmrizedwasr (and decitaractetized contaminared soils) remain 
subject ro LDR treatment requirements. See generally, Chemical Was te Menapement v. EPA, 
976 F . 2d.2, ljr14 (I?:C. C ir. 1997). 

When  dechatacterized wastes (and dechamcterized contaminated soils) m&in subject m  
LDR treatment requirements (i&as explained above, when the soils exhibit a  hazardous waste 
cbaractcristic when removed t%om the land) they must mcer applicable LPR treatment standards 
prior to land disposal, before rhey can be land disposed, (i.e., before they can be placed in a  land 
disposal unit). RCRA 3004(k) defines land disposal ta include, hur not be lim ited to, any 
placement in a  1aadfill;surface impoundment, waste pile, injection we ll, land treatment facility, 
salt dome formation, salr bed formation, or underground m ine or cave. Furthermore, EPA hq 
found, in orher conw, that open pits, fla t or low walled concrete pads that do not e ffectively 

’ The  exception IQ #Gs gcne~ W e  is :nil co&ninwed by listed hazafdws WXIC *ha UIC lined ha&dour 
wwe is land disporrd afler ths cffeaive dam of applirable LDR acsnncn~ requirements virhour mp ling such spphcablc 
rcqurrcmenk In IhlS case, the contaminaud soil would be  subjccrro land disposal rcwinicn trWmcn l nquifcmenlr 
rcgarOlcss of whelhcr II “cgwained” hwrdous %astc whm fits rcnwcd from Ihe land W IIPS JIuc is a  fmdmg Ihar 
haZw4ou.s conniwcn! levels arc tufticicn!ly tow so that Uucau ta hpman health and tic envi ronmam posed by land 
u~spnnl of the soil are m inir@cd. See 6J PR at 28618 (May &5,I998J. As we underSand tie mnd inons 81  must 
manuhnvrcd gas planr cleanup siks, we bcl iewdds case will scidom pcpnsenrrd during manuficwti gbs p1a111 
clwilps because soil 81  manufacwrsd grs plam sim’is nor typically corupminared by I~ned hazardous WWS. 
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conrain hazardous wasles and hazardous constituents m<y cons&e 14 disposal. See tie 
enclosed lener from Sylvia Lowmnce, U.S. EPA 10 Richard Wasairsporn dartd October 29, 
I 992. However. EPA’S longstanding view is bar placement in ranks, container% and 
con&men! buildings is nor land disposal. See, e.g., 57’FR 37211 (Aug~n 18,1992) 
(esuiblishi~g standards for conrainmenr buildings).. EPA’+as e.stablisheP design and operaring 
requirements for ranks, cotintrs and comainrncar buI&gs used r~l Tn@ and au)Tc hazar#ous 
waste. Clewiy, u&s used for treaunent ar srorago of &om c~nramind soil which _ . 
meet rhese requirements would not he considered Knin dhqxwl u&s and my be used TO RCV or 
smre decharacterized conrarnina~ sail w&horn rbe approval of EPA or an amkorized srate. 
However, since dech~n?Czed conramina~d sdil is ao longer subject zo reg&ion e hazardorrs 
w-e (ewepr, powntially, for land disposal uearmem tequirupenra), -enI and storage units 

. 

. used to manage dcchacrerized ecaaramhaared soiI are nor h’azardous waste management unirs 
and do nor have 10 be designed or operated in aecordanae witi PcRA SubriJe c -dous WI! 
reguhioos or receive hazardous &pa&s. If decharacraized contaminated soiI will be 
treated or stored in a unfr which is noT a tar& conraIn& oi containment buUi$ EPA or an - 
amborized atale should make a sire-specific de-on aa to whe.rhk or nor placerncnt of 

:. deeharac&zed conraminated wil in the pni~ con#ures Iand disposal. In mug such 
determinations, in addition to tii m&army co&de&on of rhe definition of land disposiJ in 
secrion 3009(k), EPA 911 consider (and r~rnmcnda w aurhorimd srar~~ similarly cona.idar) 
rhe relevant requirements established by tie Agency for ranks, contiers, and contaiixnen~. 
buildings &d. if these raquiremenrs are modified, wheder rhe rreaunem or storage unir will 
prevmt or convol unaeoeprabfe r&ase.s of decharacrerizcd contaminared sail and hazudous 
consdwencs 10 be enviromnenr These deurminadons should be made in.rhe canxxt of your on- 
going MGP sire cleanups and should be incU.ed in rht public notices which 5 rypicaily parr of 
cleanuP processes. We recpgnize rhar &urminations about conrainmcnr units will likely be 
made predominantly by aurhorizec+srates and vhpr due ~1 sire- and waste-specific variability 
conrainmem unit will have to accommodate the variety ofconditions that may be presenred 
during cleanup of MGP siw. 

2. . Wban dechamcnrized conraminatcd soil rampins subjeer to the land disposal 
restrictions, wbat requirements appIy prior to Iand disposal ? 

When decharacterizcd conramina~ed soil remains subject to tie land disposal resuicrions, 
rhree rypes ofrequirements apply. Fii Jle soiI mw be treated to mecf applicable’land disposal 
trearment standards pjor ro land disposal. Second, as discussed ahow; prior 10 land disposal the 
soil must be *eated or nond in an appropriarc type of unit (i.e., a Unix char is nor a land.disposal 
unir). Third, to ensure chat applicable Iand disposal aearmem standards are rnpr, certain trackhag, 
papework and orher requirementi must be nur. 

(a) Trnzment b meet applicable land rIIsposa1 tream(cat srandards.. AS just noted 
above, like any orher marerial subject IO the Iand disposal resuiczions, de&racteritrd soils from 
MGP cleanup sires musl be uealed IO meer applicable land .disposaI resniction tre4mxnI 
smdards prior to land disposal. In tie case of conraminared soils subjea IO The land disposal 
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restrictions, generators may choose between rneering rJx ~v~al treatment standard for tic, 

contarninathrg hazardous waste o; me&rg the aftema,tive soil trearmertt standards. For 
decharacterized conraminared soils, meeting rhe universal vw nandard for the 
contaminating hazardous waste would rquirc treaknent of the formerly ~characreriatic consrhuenr 
and all underlying hazardous constiroents to the urrivemaJ treatmern standards. Meeting the 
alternative soil treatment standards ‘would require treatment of the formerly characurisric 
constituent and a11 underlying hazardous oonstituems to reduce consrimen~ concennariorq by 90 
parcent or to achieve ren times the ttnive& Reamrem star&r& Note thar, as u$h any other 
material subject TV the land disp&l nmicrioas, cornaminatcd soil may qualify for ueamem 
variances under main ckmsrancea, see 40 CFR 268.44. 

(b) Sronge and rreatmenr p&r co load disposal. AS disoussed above, ahbough 
dechatacterized contaminated ,soil ia not haaardoua waste and, generally, is rherefbre not subject 
to RCRA Subtitle C rcquinmcnts, laxwe it remains subject to the land disposal resrrktions, it 
must be stored and ueated in appropriate units (i.e., uniu rbat are not land disposal uair~) unti 
rreaunenf standards are mf.L 

(c)~racking,papemorkaad~tfiertoquiremenrr Ifdecfnuaetetidcontamirtptedsoil 
is srored, ‘the stooge prohibirion of RClU 3004(j) generai)y applies. This means rhar rbe 
decharacterized conwninaud aoi1 can only be srored far the purpose of accumubuing ne@%ary 
quantities of hazardous wastes IO facilitate proper recovery. treatment, or disposal. See 40 CFR 
26S.S& 

For dechamcxerized conramina@ soil, tie repcrting and record &eping rquirements of 
40 CFR 268.9 apply. For example, if characteristic soil from an MGP cleanup is decharacukd 
81 the site where ir was genuared, then sent off-site for fur&r treatment to achieve LDP 
standards in a rberrnal deaorprioa unit,’ rhe generator of rbe contitrated soil must complete a 
one-rime nodficadon and eer$kation. J’he one-rime notification and cetrificarion provides a 
description of the soil as initially generated, including appliibJe baaardous wasre codes, 
treatabilrry groups, and underlying hazardous consrituenrs.. It also provides information about the 
facility which will receive, and trear, t& md soil. Tbua, in this example the 
generator oftbe contaminated.soil would idenrifL the fkihy operating the thermal desorption 
unit. A copy of the one rime notification and eerrification must be placedin the genetato?t files 
and sent IO the appropriate EPA region or authorized stare. lhese requkmurts create a rraelcing 

. . synem so EPA and authorized states can determine hat materials subject to rhc land disposal .’ 
restrictions t&e at the right place and are appropriately ueated prior ID land disposal. 

Funhermore, the dilution prohibition of 40 CFR 268.3 applies rd the deciwakerixd 
contaminated soil unril applicable LDR ~trnenr standards am achieved. As you are a~, 
diiution is normally prohibited aa a means of achieving the LDR treaunent star&& ineluding 
for characteristic (and dechamcw&d) wasw. See tical Waste Maneeement v. EPA, 976 
F. 2d 2, 15-19 (DC. Cir. 1992). 
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We undersrand rha~ &en dechamcterized contaminated soils from MGP cleanup sires are 

returned to rhe uriliry’s power plam and mixed tvirh coa or orher combustibles prior to burning 
in a utility boder. The Agency does nqr considerthis pioc~ aform ofimpen$ssible dilution. 
Mixing MGP WBsre wirh coal or other combtkibles resdrs in a physical change IO rhe waste 
srreain rhat makes the wase more amenable IO combusrion (which, in addirion to being a type of 
energy recovery, is a form of reamurn tiat desuoys or removes *he hazardous conniruenrs). and 
thus facilitates proper Munent. 

In addmon IQ mixing wirh coal or orher cdmbust$les. a&r types of mixing or veauncm 
.af decharacrerked conraminatedsoil may be permissible prior u) @aI treatment provided that 
these processes produce chemicd or phMic# chges ad do nor merely (1) dilute Jie haza@us 
consrimenrs into a larger volume.of want so as to lower dz constiluem conctiaaa’on or (2) . 
release excessive amounts ofhazardous constimems IO be air. Ifmixing or O I@ pre-ueatmenr 
is necessary;o facilirare pmper rrcarmem (cg., destn&on or removal, such as burning in a 
boiler) in meeting the ueaumn~ standards’rhen dilution is permissible. See 51’ FR 405’92 
(November 7.1986) and 53 FR 309’11 (Augltsl 16,19X8). 

Note hat, in some insran% burning decharac~zed con&in& soil mixed $ti coal 
in a utility boiler may implicak the BeVill amendmem. As you are aware, PA’s posirio,ir is rhar 

. wastes which are covered by the Bevilj amendment are nor subject v) LDR requiremams. 40 
CFR 268. I(b); see also Honehead Resource Develoomem Co. v. Brewncr, 16 F. 3d 1246.1260- 

,6 I (DC. Cir. 1994 ) (upholding PA’s pbsirion). Consequently, if decharacrerized contaminared 
. . . ~, soil is burned in utiliry boilers along with coal and the resulting combustion ash is wiIhin tie 

‘<.‘A j scope of rhe Berill amendmer& LDR mdards do nor have to be mer ~for That ash. nor would tie 
decharacreriaed Sonraminarcd soils be considered IO be a prohibited w@!e. In Ihis case, Ihe only 
reporting and recordkeeping requiremem required is’s one-rime tit&c kepr in The fsciliry’s 
records. See 49 CFR 268.7 (a)(7). 

We appreclare your patience wi& rhe Agency in responding TO your Concerns. If you 
need funhrr assistance, please eomacr Rila Chow of my sraffai (703) 308-6158. 

Enclosure (2) 
. - 

O ffice of Solid Wasre 

. 

.- . 
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Part II 

Environmental 
Protection Agency 
40 CFR Paits 146, 261, 266, 268, and 271 
Land Disposal Restrictfans Phase Iv: 
Pinal Rule Promulgating Treatment 
Standards for Metal Wastes and Mineral 
Procsssing Wasies; Mineral Processing 
Secondary Matkials and B&II Exclusion 
Issues; Treatment Stydards for 
Hazardous Soils, and Exclusion of 
Recycled Wood Preserving Was&waters; 
Final Rule 
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EPA&o emphasizes that any 
diludon of a prohibited contaminated 
soil (or of a pmhibited hazardous Wane 
with soil) es a subrdtute for adequate 
mammt to a&ieve compliance with 
LDR c;emnenr srandards or to 
-ircumvenr the effective dare of an LDR 
prohibition is considered a type of 
In~errdssIble dllutlon and is ill+. 
l?=refore. any de!ibeme mixing of 
prohibited hazardous waste witi soil in 
order to change its treaanent 
dassffication (Le.. from waste to 
contaminated soil) ts illegal. E?dsUng 
iqulatio~ concerning impermissible 
dflutton already make this point See 40 
CX 268.3(a) and @I: see also 57 FR at 
37?43 (Aug. 18.1992) (adoptIng the 
same prindple for contaminated debris). 
T?te A&my ucpecu that deliberate 
mkb-16 of hazardous waste with sail 
(and vice vusa) will be tare because 
such ac&ns are dearly illegal and 
would subject generators to substantiaI 
flms and penalties. including criminal 
tat-dons. In addition the rwltlng 
mbmrs (hazardous waste lmpvmivfble 
diluted by soil) would continue to be 
subject to the LLX’a for the original 
hezardous waste (i.e.. generally. the 
universal ceatmcnt standerds). so no 
benefit in terms of reduced treaonent 
reqtdrements would occur. The Agency 
took a shnilar approach when 
promulgaCng treeaent standards 
sped& to hazardous debris. See 57 FR 
at 37224 (Augost 18.1992). 

‘The Agency noms that the normal 
mixing of con’aminated soil from 

arhls portions of a site th?ar typically 
oc=Xs during the course of remedial 
acdeies or In the course of normal 
eanhmoving and @ding acthides Is 
not consIdered 1ntenUond dxlng of 
soil with non-media or prohibited soil 
with non-prohibited soil end. the&m-e. 
is not a type of impennissibls dilution. 
D. seekblg i-reatmmr variances 
&c8ute fhe National Treament 
&dard is Unachiemble or 
Jnappropriafe 

Under &sting regulations at 40 CFR 
268.44. people may obtain a var~cce 
freon a land disposal rest&don 
t=W=‘Ent itandard when a waste cannor 
k tmmd to the specitied level or when 
a O’=Lmylt swderd may be 
tippropriare for tile waste. with 
mt to contaminated soils. EPA has 
to his pdnt presumed that a treament 
-.‘Ubce would generally be needed 
because the LDR treatment standards 
developed for process westes were 
&her unxhievable (penemIly applied 
to Soil contaminated by metals) or 
insp~mpriate (Benaally applied to soil 
~n=ninated by organic constinrents). 
See. for example. 55 FR 8760 &iarch 8. 

199Cll: 58 FR 48092.48125 (September 
14.1993); 61 FR 188OS-18808.18810- 
18812 (April 29.1996): and. 61 FR 
55717 (October 28.1996). Thts 
p-ptfon will no longer qply once 
today’s soil ueamxnrstandads take 
effecr This Is because today’s standards 
were developed specifically for 
amnminated soils and are intended to 
sp&cally address the past dff?iculUes 
ikodated~wlth applying the ueatlnent 
stadwds developed for process waste 
toaacaminatedsoil 

-Ibis Is not to.say +a( ~matl?ent 

technologi= that are typically used 
during remedbdon Variances for 
treatment of Dmraminated soil Ml be 

dLvlmed in SectIon VR.B.3 of 
today’s prembk EPA and aurborized 
states will @cslly have detailed 
infomaUon about the .dsk posed by 
spedac llszdms coNuNents. dhct 
and indimct ex?mure routes. risk 
pathways and lnznan and 
envlnnmlenral lxeptots. -hi6 

- infomation canbe used to Inform 
decisions eboutwhcther &eats ere 

v-drhcw based on the “unecbievable” minknized 
OI “imppmpdate” pmngs of the teet M 
now lmavellable for ContalrJnated soils. 
For example. in some Casey it may prove 
rbat eden thouah an aPDr0~ 

E The ConrabJaf-In Poky 

technology, s&d to&e sbIl mm-lx and 
anstitumcsofconccmwasuKQa 
p2ddar soil cannot k treated to meet 
the sdl rreatment standards I&Q e 
well-designed well-opemted applicadon 
of one of the technologies EPA 
cmxIderrd in estabUshing the soil 
stsmbds. In these cypw of -. under 
uisdng reguladons. the soil ueament 
star&d would be considered 
“unachtexible” and a ueatment 
m~Iancc could be approved. In other 
cases. under &sttng regulations. 
appllcauon of the soil treeacnent 
standards might be “inappropriate” in 
tbs. &I example. It would p-t 
uneccepteble risks to on-site workers. 

As noted earlier in today’s preamble. 
akanadve LDR meaonent standards 
asmbllshed tbmugh ueaomerJ variances 
must. acmrding to 40 CFR 268.44(m). . . amnbdze hi-ears to humrn beelth and 
the emdronment posed by fend disposal 
of the waste.” In cases where an 
altenatlve treacnent standard does not 
Inet this requfrement. a aeament 
..-zbce will not be approved even 
though appucduon of a techmlogy more 
aggressive than the technologies on 
WbIch the soil matmcnt stsdads M 
based might then be necessary. For 
&rample. in cases whqe the soil 
tmetmmt standards -t be achieved 
through applicrctos of a well-designed, 
well-opaated application of one of the 
model soil tream~ac technologicr: end 
applicaUon of the model technology or 
other non-combtion technologies will 
not result In constitumt concmmtiorw 
that mirdml+ threats. a vat-lance would 
not be approved end.,combusdon would 
kNcezsary..IspropergIventhat 
the all mabnmt Swndalds were not 
developed using the methodology 
tj+dly used in the land disposal 
remiaion program (Le.. applicxion of 
the meet aggrwsive ceaunent 
technology to the most dmcult to mat 
wane). but. Instead an designed to 
azommdate a vaiety of soil tRamlent 

The coneiruxl-fn prbldple ir the 
basis for EPA’s lcqstanding 
ItxerptatIon i-epding appliEauon of 
RCRA Subdde C requlremenrs to 
mixnw of -ted media and 
hazardous wastes Under the 
“contained-In” policy. EF’A requires 
thet soil (and othp environmental 
media). althoughnot wastss themselves. 
be managed at lfdley were hazardous-- 
waste If dley conraIn h6zardoLL5 waste or 
UcNMt a -tic of hazardous 
wast& See, foreample. 53 .FR 31138. 
31148 (August 17.1988) and 57 FR 
21450.21453&fq’20.1992) 
(inadvertently cuing 40 CFR 261 (c) (2) 
instead of 40 CE? 261.3(d)(Z)): see also 
Chemical Waste Management v. EPA. 
869 E2d 1525.1539-40 (DC. CL: 1989) 
(upholding the contained-in principle as 
a reaonabie ~r’etadon of E?A 
regularions). lo prmice. EPA has 
applied the contained-in prlndple to 
refer to a p- where a site-specific 
decerminadon 5 aade that 
concem-a~o~ of hazardous 
cons.tINenrs In any given vdulne of 
envitumental m&a are low enough to 
deemine that the media does not 
“COrlti harardouz waste. Typidly. 
these so called kfJmaIned-in” 
determinatiom do not mean that no 
llszmhn consinrm& are preseru in 
envimnmentsl m&la but simply that 
uu? csancm- of h.azardous 
cmsti&enu pewm do not warrant 
rgtq.yF:F afthe media as hazardous 

canaminated soil. the 
result of-c- ln determinations” 
is rhat 4011 no kutger “contains” a 
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A ;ypognptkal -was :au-.d in 
r.h# czss referrnce in tha note !n 
926Ll(J(lO). The Fsst Phase N find 
de (.?&dde.” 62 72 2.59981 said 
T-q m covered under tie exclusion 
&am rhc deEnidoti of solid wast,e for 
shdded Crdt boards being recyc!td 
(261.4(a)(13)).” ihe correct crosS 
nfemce!s co “(261.4(a)(14;.” This 
tnqr&ical sor In comaed In this 
an.dIrululc 

These pxagraphs have refemd to 
3 268.8 for some tlmr 9e.Z~ 268.8 was 
where by so called “SC& hammer- 
prcdsbm were once :olmd in tie 
raguladoeu. These *pmvisiom expire&in 
1990. md the pravbions have barn 
reamwed km the i-eguIarlora: bus 
there is no need to cnndnue IO irrdudze 
referencl m 5268.8. 
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media would again become subject to 
Subtitle C regulation. Understanding the 
role of the Bright Line and the 
contalned-in principle is essential to 
understanding how today’s proposal 
would work. Both the contained-in 
principle and the Bright Line are 

Tlained below. 
a. The contained-in principle in 

today’s proposed rule background. The 
contained-in principle is the basis for 
EPA’s longstanding policy regarding the 
application of RCRA Subtitle C 
requirements to mixtures of 
environmental media (e.g.. soils, ground 
water. sediments) and hazardous 
wastes. This concept has been discussed 
previously in several Agency directives 
and in several RCRA rulemakings. (See, 
e.g.. 58 FR 48092, 48127 (September 14. 
1993)). In today’s proposed rule the 
Agency Is expanding this concept as the 
basis for allowing EPA or an authorized 
State to exempt certain contaminated 
media from the stringent, prevention- 
oriented RCRA regulations for 
hazardous waste management that 
previously would have applied. 

The contained-in concept was 
originally developed to define the 
regulatory status of environmental 
media that are contaminated with 
hazardous wastes. The mixture rule at 
40 CFR 261,3(a)(2)@/) states that “a 
mixture of solid waste and one or more 
[listed] hazardous wastes” constitutes a 
listed waste itself (emphasis added). 
Sim!iarly, the derived-from rule at 40 
CFR 261,3(c)(2)(i) provides that “a solid 
waste generated from the treatment. 
storage, or disposal of a hazardous 
waste” is a hazardous waste (emphasis 
added). 

Since media are not solid wastes. 
these rules do not apply to mixtures of 
media and hazardous wastes. However, 
two other regulations subject 
contaminated media to Subtitle C 
requirements. Under 40 CFR 261.3(c)(l) 
a “hazardous waste will remain a 
hazardous waste” unless and until 
certain specified events occur. Under 40 
CFR 261.3(d)(2) a “waste which 
contains” a listed waste remains a 
hazardous waste until it Is delisted. 
Together these regulations provide for 
continued regulation of hazardous 
wastes even after they are released to 
the environment and mingled with 
media. 

The U.S. Court of Appeals for the 
Dlstrlct of Columbia Circuit upheld this 
interpretation of 55 261.3(c)(l) and 
(d)(2) in Chemical Waste Management 
Inc. v. EPA, 869 F.2d 1526. 1538-40 
(D.C. Cir. 1989). and EPA has explained 
the oolicv and its reeuiatorv basis in 
nur;erou> preamblesand l&s. (See 53 
FR31138,31142,31!48 (Aug. 17. 1988): 

57 FR21450,21453 (May 20.1992) 
(inadvertently citing 40 CFR 261 (c)(Z) in 
lieu of 9261.3(d)(2)): memorandum 
from Marcia E. Williams, Director, EPA 
Offlce of Solid Waste, to Patrick Tobin, 
EPA Region IV (Nov. 15. 1986): letter 
from Jonathan Z. Cannon, EPA Acting 
Assistant Administrator. Office of Solid 
Waste and Emergency Response. to 
Thomas Jorling. Commissioner, New 
York Department of Environmental 
Conservation Uune 19, 1989): and letter 
from Sylvia K. Lowrance. Director, EPA 
Office of Solid Waste, to John Ely, 
Enforcement Director, Virginia 
Department of Waste Management (Mar. 
26, 1991). Under the contained-in 
policy, media contaminated with listed 
hazardous wastes are not wastes 
themselves, but they contaln hazardous 
wastes and must therefore be managed 
as hazardous wastes until they no Iongel 
contain the waste. This concept is based 
on the idea that at some point (e.g.. at 
some concentration of hazardous 
constituents) the media would no longer 
contain the hazardous waste. or be 
subject to RCRA Subtitle C regulations. 

Because the regulations that serve as 
the basis for the contained-in policy are 
part of the “base” RCRA program that 
was in effect prior to 1984, the Agency 
has taken the position that EPA or the 
State agency authorized to administer 
the “base” RCRA regulations may 
determine whether media contain listed 
wastes. Decisions that media no longer 
contain listed hazardous wastes (or 
“contained-in” decisions) have typically 
been made on a case-by-case basis, 
according to the risks posed by the 
contaminated media. The Agency has 
not Issued any definitive guidance or 
regulations for determining appropriate 
contained-in levels: however, EPA 
Regions and States have been advised 
that conservative. health-based levels 
derived from direct exposure pathways 
would clearly be acceptable as 
“contained-in” levels. (See 
memorandum from Sylvia K. Lowrance 
to Jeff Zelikson. Region IX, January 24, 
1989)). It has been the common practice 
of EPA and many States to specify 
conservative. risk-based levels 
calculated with standard conservative 
exposure assumptions (usually based on 
unrestricted access). or site-specific risk 
assessme”ts. 

With regard to mixtures of media and 
characteristic wastes, EPA has often 
stated that media are regulated under 
RCRA Subtitle C If they exhibit a 
hazardous waste characteristic. (See 57 
FR 21450,21453, (May 20, 1992)). But, 
since media generally are not wastes. 
they become regulated when they have 
been contaminated with solid or 
hazardous wastes and the resultant 

mixture exhibits a characteristic. EPA 
has also taken the position that 
contaminated media cease to be 
regulated as hazardous waste when 
sufficient quantities of hazardous 
constituents are removed so that the 
mixture ceases to exhibit a 
characteristics (57 FR 21450, 21453. 
May 20, 1992). 

The contained-in concept in today’s 
proposed rule. One of the primary 
objectives of today’s proposal is to 
remove lower risk contaminated media 
from Subtitle C jurisdiction so that more 
appropriate. site-specific management 
requirements can be specified by the 
overseeing Agency. For the purpose of 
this rulemaklng EPA has chosen to use 
the contained-in concept as the basis for 
allowing these materials to be exempted 
from Subtitle C requirements. In 
formulating the proposal, the Agency 
considered alternative concepts that 
might be provided under the RCRA 
statute that would produce the same or 
similar exemption. Those concepts are 
discussed in section (V!)(A)(2) of this 
preamble. 

Today’s proposal would allow two 
separate regulatory regimes to be 
applied to the management of 
contaminated media under EPA or 
State-approved cleanups. For media 
determined to contain hazardous 
wastes. modified LDR treatment 
standards would apply, as would other 
applicable Subtitle C requirements. For 
media determined not to contain 
hazardous wastes. Subtitle C 
requirements would generally not 
apply, and the State or EPA would have 
considerable discretion in applying 
appropriate management standards. 

The proposed rule would limit an 
overseeing agency’s discretion to make 
site-specific decisions that media no 
longer contain wastes by specifying 
“Bright Line” concentration levels. 
Media that are contaminated below 
Bright Line concentrations would be 
eligible for contained-in decisions by 
the overseeing Agency. However, Bright 
Line concentrations would not 
constitute an automatic exemption from 
Subtitle C: rather, they would represent 
the concentration below which the State 
or EPA might determine that media do 
not contain hazardous waste. 

As described below, EPA believes it 
would generally be acceptable to make 
a decision that media do not contain 
hazardous waste at the Bright Line 
concentrations specified in today’s 
proposal. However, the proposed rule is 
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designed to provide for site-specIfIc 
discretion in making such decisions. 
-h”s. it Is possible that some States 

might choose to specify-on a site- 
spectflc basis, more broadly as a matter 
of policy, or in regulations-contained. 
In levels that are lower (i.e., more 
stringent) than the Bright Line 
concentrations specified In today’s 
proposal. Moreover, States can be more 
stringent than the Federal program. and 
adopt lower Bright Lfne concentrations. 

In applying the contained-in concept, 
today’s proposed rule does not 
distinguish between media that are 
contaminated with listed hazardous 
wastes, and media that exhibit a 
hazardous waste characteristic. In both 
cases, it is the concentration levels of 
the individual hazardous constituents In 
the media that determine how the media 
will be regulated under Part 269. The 
origin of the constituents (i.e., listed 
wastes or characteristic hazardous 
wastes) is irrelevant in comparing 
measured levels in the media with 
Bright Line concentrations and/or 
contained-in concentrations. 

EPA sees no reason to apply the 
Bright Line concept differently to media 
contaminated with Ifsted hazardous 
wastes and media that exhibit a 
hazardous characteristic. In either case 
.he media could presumably be 
contaminated with the same types of 
hazardous constituents. at similar 
concentrations. that would present 
similar potential risks If mismanaged. 
Thus, applying these rules differently, 
depending on how the media came to be 
regulated as hazardous, would be 
unnecessary and artifIcia1. and would 
further complicate how these rules 
would be Implemented In the field. 

EPA recognizes that today’s rule 
could have the effect of excluding from 
Subtitle C regulation some media that 
until now have been considered 
hazardous-i&, media that exhibit a 
hazardous waste characteristic. with 
constituent concentrations below the 
Bright Line and EPA or the State makes 
a determination that the media no 
longer contain hazardous waste (often 
based on protective management 
controls). However, EPA believes that 
there is no compelling environmental 
rationale for not including such media 
in Part 269 regulation. The risk 
presented even by characteristic wastes 
is dependent on site-specific 
circumstances. Therefore, because 
today’s proposal would require the 
Director to impose any management 
:ontrols on contaminated media that are 
necessary to protect human health and 
the environment, whether the media is 
contaminated with listed or 
characteristic waste is unimportant. 

Under today’s proposed rule, 
contained-In decisions would be 
documented in the site’s approved 
Remediation Management Plan (RMP). 
If an approved RMP expires or Is 
terminated, the provisIons of today’s 
proposal would no longer apply. 
Therefore. all contaminated media that 
are addressed In the RMP (i.e.. media 
that are contaminated both above and 
below contained-In concentrations) 
would again prospectively be subject to 
the “base” Subtitle C regulations. For 
example, if a cleanup of contaminated 
soil was half completed when a RMP 
was terminated or expfred, the half that 
was completed In compliance with the 
RMP while It was In effect, would 
continue to be considered to be In 
compliance. For example, if 
contaminated soil was determined not 
to contain hazardous waste, and was 
disposed of In a Subtitle D landfill 
according to the requirements of the 
RMP. that Subtitle D landfill would not 
be considered retroactively to have 
accepted hazardous wastes. The half of 
the cleanup that was not completed 
when the RMP was terminated or 
expired, however, would have to be 
completed prospectively In compliance 
with the non-Part 269 Subtitle C 
re ulations. 

t ffect of contained-in decisions under 
today’s rule. Once the overseeing 
Agency has made a decision that media 
with constituents at certain 
concentrations no longer contain 
hazardous wastes (i.e.. “a contained-in 
decision”). the media would no longer 
be regulated as hazardous wastes under 
Federal RCRA regulations (5 261.40 
and 5 269.4(a)).9 The Agency requests 
comments, however, on whether the 
Agency should exempt the media 
instead, only if It were managed In 
compliance with the provisions of the 
RMP. The Agency did not propose this 
approach primarily because It could be 
unduly harsh, since any violation, no 
matter how minor. would result in a 
reversion to Subtitle C. However, this 
approach could be Incorporated into 
RMPs on a case-by-case basis, where the 
Director could specify in the RMP the 
provIsion who’s violation would 
result in a reversion to Subtitle C 
regulation. (See discussion below). 

A contained-in decision for wastes at 
a cleanup site would not. however, 
eliminate the Administrator’s authority 
to require the owner/operator (or other 

responsible parties at sites not regulated 
by RCRA) to conduct remedial actions 
for media that do not contain hazardous 
wastes. Specifically, Federal cleanup 
authorities under RCRA section 3004(u) 
at TSDFs. section 7003. and CERCLA 
authorities, authorize the Agency to 
require cleanup of a broad spectrum of 
hazardous constituents and/or 
hazardous substances. however, the 
presence of hazardous waste(s) In media 
Is not a requirement for exercising those 
authorities. Many State cleanup 
authorities have similar provIsions. 

Decision factors for contained-in 
decisions. Because the Agency does not 
want to constrain she-specific decision- 
making, today’s proposed rule would 
not mandate specific factors for making 
contained-in decisions, but would allow 
the Director to base these decisions on 
appropriate site-specific factors. 
However, EPA requests comments on 
whether decision factors should be 
codified for making contained-In 
decisions. EPA believes that the Bright 
Line concentrations will generally be 
acceptable for contalned-in decisions: 
however, decision factors could help 
authorities determine. on a site-specific 
basis, what types of management 
controls (see discussion below), If any. 
would make the Bright Line 
concentrations appropriate 
concentrations at which to make 
contained-in decisions. Decision factors 
could also aid In determining other 
appropriate levels at which to make 
contained-in decisions. 

Given the multipiicity of different 
types of sites, EPA requests comments 
on what decision factors. if the Agency 
decided to Include them in the final 
rule, would ensure consistent decision- 
making. and yet keep the process 
effkient and flexible. Although EPA 
does not believe It would be appropriate 
to do a risk assessment at every site. 
particularly If the cleanup Is of a 
relatively simple nature, the Agency 
does believe that the following factors 
(adapted from the LDR proposal for 
hazardous sails) contain the types of 
Information that may be appropriate 
(depending on the specific 
circumstances at a given site) to 
consider In making contained-in 
de&ions: 
-Media properties: 
-Waste constituent properties 

(Including solubility. mobility, 
toxicity. and interactive effects of 
constituents present that may affect 
these properties): 

-Exposure potential (including 
potential for direct human contact. 
and potential for exposure of sensitive . . ~...~~ 
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effect of any management controls 
which could lessen this potential): 

-Surface and subsurface properties 
(including depth to groundwater. and 
properties of subsurface formations): 

-Climatic conditions; 
-Whether the media pose an 

unacceptable risk to human health 
and the environment: and 

-Other she or wastespecIfIc properties 
or conditions that may affect whether 
residual constituent concentrations 
will pose a threat to human health 
and the environment. 
Most of these factors were proposed 

in the LDR proposal for hazardous soil 
(58 FR 48092, September 14.1993) as 
decision factors that might be 
considered by the Dhector in making 
contained-In decisions. If the proposal 
for hazardous soil had been fhialized. It 
would have codified the contained-In 
principle for hazardous soil. Today’s 
suggested factors differ from those In the 
hazardous soil proposal in one 
significant respect. The Agency has 
determined that it may be appropriate, 
when assessing “exposure potential,” to 
consider site-specific management 
controls imposed by the Director that 
limit potential exposures of human or 
environmental receptors to media. The 
Agency made this change because EPA 
believes that States overseeing cleanups 
might determine that media that would 
have traditionally been considered to 
contain hazardous waste (e.g.. media 
that contained listed wastes and posed 
an unacceptable risk under traditlonal 
exposure scenarios) no longer presented 
a hazard (and thus dtd not contain 
“hazardous” waste). based on site- 
specific management controls imposed 
by the Director. 

This position is based upon EPA’s 
understanding that RCRA provides EPA 
and the States the discretion to 
determine that a waste need not be 
defined as “hazardous” where 
restrictions are placed on management 
such that no improper management 
could occur that might threaten human 
health or the environment. (See 
definition of hazardous waste at RCRA 
section 1004(5)(B)). The HWlR-waste 
proposal included a full discussion of 
the legal basis for this position. For the 
sake of clarity, it is repeated below (60 
FR 66344-469, Dec. 21, 1995). 

EPA’s original approach to 
determining whether a waste should be 
listed as hazardous focused on the 
inherent chemical composition of the 
waste. and assumed that 
mismanagement would occur. causing 
people or organisms to coma into 
contact with the waste’s constituents. 
(See 45 FR33084,33113. (May 19, 

1980)). Based on more than a decade of 
experience with waste management, 
EPA believes that it is inappropriate to 
assume that worst-case mismanagement 
will occur. Moreover, EPA does not 
believe that worst-case assumptions are 
compelled by statute. 

In recent hazardous waste listing 
decisions, EPA Identified some likely 
“mismanagement” scenarios that are 
reasonable for almost all wastewaters or 
non-wastewaters. and looked hard at 
available data to determine if any of 
these are unlikely for the specific wastes 
being considered, or if other scenarios 
are likely, given available information 
about current waste management 
practices. (See the Carbamates Listing 
Determination (60 FR 7824, February 9. 
1995) and the Dyes and Pigments 
Proposed Listing Determination (59 FR 
66072, December 22, 1994)). Further 
extending this logic, EPA belleves that 
when a mismanagement scenario is not 
likely. or has been adequately addressed 
by other programs. the Agency need not 
consider the risk from that scenario in 
deciding whether to classify the waste 
as hazardous. 

EPA believes that the definition of 
“hazardous waste” in RCRA section 
1004(5) permits this approach to 
hazardous waste classification. Section 
1004(5)(B) defines as “hazardous” any 
waste that may present a substantial 
present or potential hazard to human 
health or the environment “when 
improperly * * * managed.” EPA reads 
this provIsion to allow it to determine 
the circumstances under which a waste 
may present a hazard and to regulate the 
waste only when those conditions 
occur. Support for this reading can be 
found by contrasting section 1004(5)(B) 
with section 1004(5)(A), which defines 
certain inherently dangerous wastes as 
“hazardous” no matter how they are 
managed. The legislative history of 
Subtitle C of RCRA also appears to 
support this Interpretation. stating that 
“the basic thrust of this hazardous waste 
title is to Identify what wastes are 
hazardous in what quantities. qualities, 
and concentrations, and the methods of 
disposal which may make such wastes 
hazardous.” H. Rep. No. 94-1491.94th 
Gong.. 2d Sess.6 (1976). reprinted in. “A 
Legislative History of the Solid Waste 
Disposal Act, as Amended.” 
Congressional Research Service, Vol.1. 
567 (1991) (emphasis added). 

EPA also believes that section 3001 
gives it flexibility in order to consider 
the need to regulate as hazardous those 
wastes that are not managed in an 
unsafe manner (section 3001 requires 
that EPA decide, in determining 
whether to list or otherwise Identify a 
waste as hazardous waste, whether a 

waste “should” be subJect to the 
requirements of Subtitle C). EPA’s 
existing regulatory standards for listing 
hazardous wastes reflect that flexibility 
by allowing spedflc consideration of a 
waste’s potential for mismanagement. 
(See s261.1 l(a)(3) (incorporating the 
language of RCRA section 1004(5)(B)) 
and § 261.1 l(c)(3)(vii) (requiring EPA to 
consider plausible types of 
mismanagement)). Where 
mismanagement of a waste is 
implausible. the Bsting regulations do 
not require EPA to classify a waste as 
hazardous. based on that 
mismanagement scenario. 

Two decisions by the U.S. Court of 
Appeals for the District of Columbia 
Circuit provide potential support for the 
approach to defining hazardous waste. 
in Edison Electric Instltutev. EPA, 2 
F.3d 438. (DC. Cir. 1993) the Court 
remanded EPA’s RCRA Toxicity 
Characteristic (“TC”) as applied to 
certain mineral processing wastes 
because the TC was based on modeling 
of disposal in a municipal solid waste 
landfill, yet EPA provided no evidence 
that such wastes were ever placed in 
municipal landfills or similar units. 
This suggests that the Court might 
approve a decision to exempt a waste 
from Subtitle C regulation if EPA were 
to find that mismanagement was 
unlikely to occur. In the same decision 
the Court upheld a temporary 
exemption from Subtitle C for 
petroleum-contaminated media because 
such materials are also subject to 
Underground Storage Tanks regulations 
under RCRA Subtitle 1. The court 
considered the fact that the Subtitle I 
standards could prevent threats to 
human health and the environment to 
be an important factor supporting the 
exemption. Id. At 466. In NRDCv. EPA. 
25 F.3d 1063 (DC. Cir. 1994) the Court 
upheld EPA’s finding that alternatlve 
management standards for used oil 
promulgated under section 3014 of 
RCRA reduced the risks of 
mismanagement and eliminated the 
need to list used oil destined for 
recycling. (The Court, however, did not 
consider arguments that taking 
management standards into account 
violated the statute because petitioners 
failed to raise that issue during the 
comment period.) 

The Agency believes, therefore, that 
EPA and the States may consider site- 
specific management controls when 
making contained-in decisions pursuant 
to proposed Part 269. EPA believes that 
this approach is especially appropriate 
in the Part 269 context. because of the 
significant level of oversight generally 
given to cleanup actions. Management 
controls that are tailored to site-specific 
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circumstances and imposed in 
enforceable documents, and State or 
EPA oversight of cleanup activities, 
would ensure that the site-specific 
management controls that the Director 
relied upon in making each contained- 
in decidon would continue to be 
implemented. In addition (although 
EPA is not proposing to require it as a 
federal matter), States may want to 
consider making such contained-in 
decisions conditional: Le.. media would 
only be considered nonhazardous so 
long as they were managed in the 
manner considered by the Director in 
making the contained-in decision, 
Deviations (any, or specific ones) would 
result in a reversion to Subtitle C 
re ulation. 

t PA specifically requests comments 
on the following: (1) Should the Agency 
specify a list of criteria to consider; (2) 
should the Agency prepare decision 
factors as guidance: (3) should the 
Agency promulgate de&Ion factors as 
part of the final rule: (4) are the above 
decision factors appropriate for making 
these decisions: (5) if so, should the 
criteria listed above be more or less 
specific regarding the conditions that 
would allow or preclude contained-in 
decisions: (6) are there other factors the 
Director should consider when making 
contained-in decisions, in addition to 
those listed above; and (7) should there 
be fewer factors to consider? 

b. Issues associated wfth hazardous 
debris. When EPA promulgated land 
disposal treatment standards for 
hazardous debris, it also codified the 
contained-In principle for debris 
contaminated with listed hazardous 
waste. (See 57 FR 37194, 37221, (August 
18. 1992)). At the time EPA codified the 
contained-in principle for hazardous 
debris, it was the Agency’s practice to 
make contained-In decisions at “health- 
based.“10 levels, thus a de&Ion that 
debrfs no longer contain hazardous 
waste would clearly also constitute a 
“minimize threat” determination for 
purposes of RCRA section 3004(m). 
Therefore, contained-in decisions under 
40 CFR 260.3(t)(3) also eliminate the 
duty to comply with the land disposal 
restriction requirements of 40 CFR Part 
268. EPA requests comments on 
whether the contained-In principle 
codified for hazardous debris is 
adequate or whether the contained-In 
policy should be applied to debris in the 
same way today’s proposed rule applies 
it to hazardous contaminated media. For 
example, should contained-in decisions 
for debris incorporate the Bright Line 
concept? If a Bright Line Is established 

for debris, should It be the same as the 
Bright Line in today’s proposed rule for 
hazardous contaminated media or 
would some other Bright Line values or 
methodology be more appropriate for 
debris? Are there Issues associated with 
requiring that debris be tested to 
determine if it has constituent 
concentrations greater than Bright Line 
concentrations? Is testing routinely too 
complicated for debris matrices? Should 
contained-in decisions for debris be 
based on determinations made for 
media co-located with the debris (i.e.. if 
debris were located in the same area as 
media that was determined not to 
contain hazardous wastes, should the 
debris be presumed not to contain 
hazardous wastes)? Similarly, if debris 
is located in the same area as media that 
have constituent concentrations less 
than Bright Line concentrations, should 
the deb& be presumed to also be below 
the Bright Line? 

AlternativeIy. should the Director be 
able to make contained-in decisions. as 
they are described In today’s proposed 
rule, without application of the Bright 
Line to debris (as we are proposing for 
sediment? (See preamble (V)(A)(4)(c)). If 
allowed, should these contained-in 
decisions replace the existing 
contained-in decisions available for I 
debris or should the existing contained- 
in decisions be maintained with “on- 
Bright Line contained-in decisions (as 
discussed in today’s proposed rules 
addressing sediments-see preamble 
(V)(A)(4)(c)) avaIlable for debris 
managed under a RMP? Are other 
combinations of the existing debris 
contained-in decision provIsions and 
the contained-in decision provision for 
media in today’s proposed rule 
appropriate? 

While today’s proposed rule does not 
include changes to the existing 
contained-in principle as applied to 
debris contaminated with listed 
hazardous waste, EPA could include 
revisions to the standard in response to 
public comment. Jssues associated with 
hazardous debris and the possibility of 
including debris in the fIna Part 269 
rules are also discussed In sections 
M(C)(lO) and O(A)(2) of today’s 
preamble. 

c. The Bright Line, One of the key 
features of the “Harmonized Approach” 
developed through the FACA process 
was the concept of a “Bright Line.” The 
Bright Line would divide contaminated 
media Into two different categories, 
which would be sub]ect to two different 
regulatory regimes. AJthough 
straightforward In concept, the Agency 
has found it challenging to establish a 
set of numbers to serve thfs purpose. 

As conceived by the FACA 
CommIttee. and presented in Appendix 
A to today’s proposal. the Bright Line is 
a set of constituent-specific. risk-based 
concentration levels. In agreeing on a 
Bright Line approach, the FACA 
Committee anticipated that a substantial 
proportion of contaminated media 
would fall below the Bright Line, and 
thus be elIgIble. at the Director’s 
discretion, for flexible, sitespecifIc 
requirements (non-Subtitle C) set by the 
overseeing Agency. At the same time, 
the FACA Committee agreed that the 
Bright Line should enwre that very 
highly contaminated media 
(traditionally considered “hot spots”) be 
subject to uniform national protecdve 
standards (e.g.. treatment). EPA believes 
that the Bright Line values presented in 
today’s proposal are a reasonable 
attempt to balance both of these 
im ortant ob ectives. 

A) 1’ s origina ly conceived. the Bright 
Line was Intended to represent In some 
manner the relative risk posed by 
contaminated media. Simply put, media 
contaminated above Bright Line 
concentrations should pose higher risks 
than media below the Bright Line under 
a given exposure scenario. Since the 
Bright Line Is only an indicator of 
relative risk, the levels should not be 
interpreted as representing what is 
protective or “clean.” The actual risk of 
any particular contaminated medium 
depends on the circumstances by which 
human or environmental receptors may 
be exposed to the medium. EPA wishes 
to emphasize that Bright Line 
concentrations are not cleanup levels. 
The Bright Line simply Is a means of 
Identifying which regulatory regime 
may be appropriate for the 
contaminated media at a cleanup site. 

The Agency believes that the 
management of contaminated media 
would be conducted In a protective 
manner under either of the regulatory 
schemes that would be established by 
the rule. The underlying assumption is 
that managing contaminated media 
under the HWIR-media rule would 
eliminate significant exposures to 
humans or ecological receptors. This is 
because the overseeing agency’s 
presence ensures that media will be 
managed in a way that directly 
addresses the risk posed by site-specific 
circumstances. Thus, protection of 
human health and the environment can 
be ensured by applying either the 
national standards for media that 
contain hazardous waste, or the site- 
specifk standards specified by the 
overseeing agency for media. which the 
overseeing agency has determined do 
not contain hazardous waste. based on 
the proposed management standards 
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Identified in the RMP. Thus. in 
establishing Bright Line concentrations. 
EPA finds it reasonable to consider the 
potential effect of different sets of Brtght 
Line concentrations in terms of the 
proportional volumes of media that 
would fall above and below the Bright 
Line. EPA believes that unless a 
substantial amount of contaminated 
media are eligible for site-specific 
decision-making. the disincentives for 
clean-up will not be eliminated 
(therefore resulting in greater overall 
risk to human health and the 
environment). 

Thus. EPA’s goal was to develop 
Bright Line concentrations that would 
remove a significant amount of 
contaminated media from Subtitle C 
Jurisdiction, while ensuring that “hot 
spots” would remain subject to 
mandatory national standards. In 
deciding how to determine such levels, 
the Agency considered several 
approaches that included selectlog 
concentrations based solely on volume. 
This approach, however, was rejected 
because there was no way to account for 
the relative degree of risk posed by 
different constituents. In other words, 
because some constituents are more 
hazardous than others at the same 
concentration. a Bright Line based 
purely on volume would not account for 
this difference. 

EPA, therefore, wanted to set Bright 
Line concentrations for different 
constituents at different levels In order 
to account for this variance in relative 
risk. In order to do this, EPA needed to 
condder a potential exposure scenario 
that would account for the difference in 
relative risk of these different 
constituents. Because risk occurs only 
when there is a chance of exposure. at 
least one set of exposure assumptions 
would be necessary to establish the 
Bri 

.f 
ht Line. 

lnce one of the goals of the Bright 
Line was to identifi the most highly 
contaminated media, the FACA 
Committee recommended using 1O-3 as 
a benchmark for setting the Bright Line. 
Therefore, the Brfght Line values in 
Appendix A were based on a 10-3 risk 
level for carcinogenic cOnstituentS 
(using the assumptions described 
above), and a health index of 10 for non- 
carcinogens. (that is. 10 x the 
concentration at which adverse health 
effects occur) according to certain 
exposure assumptions. This approach is 
consistent with the Superfund Principle 
Threats concept which uses 10-l as a 
factor to identify the principle threats at 

for all media which would be subJect to 
today’s Part 269 proposal. Today’s rule 
proposes to define soil, ground water, 
surface water, and sediments as media. 
However, the potential exposure 
assumptions that could be used to 
determine Bright Line concentrations 
vary for different types of media. 
Therefore, EPA established two sets of 
Bright Line values. one for soils, and 
one for ground water and surface water. 

Today’s proposed rule does not 
Includ~BrighiLIne numbers for 
contaminated sediments. The amouot of 
sediment that is classified as RCRA 
hazardous is very low. Thus. EPA 
proposes that site-specific contained-In 
decisions be made for hazardous 
contaminated sediments. The Agency 
requests comments on whether to 
develop a Bright Line specifically for 
contaminated sediments. The Agency 
also requests comments on whether It 
would be appropriate to use the Bright 
Line for soil for sediments. 

Bright Line concentrations for soils. In 
setting the Bright Line for soils. EPA 
chose to use exposure scenarios and 
assumptions that were developed for the 
Superfund Soil Screening Levels (SSLs). 
because that effort used standard risk 
scenarfos that have been widely used 
and accepted by the Agency (and by 
many States). The SSLs were developed 
for a purpose different from the Bright 
Line; 11 however, the exposure scenarios 
used in that effort are good Indicators of 
relative risk for developing Bright Line 
values. 

Bright Line theory was 
relatively easy compared with 
determining Bright Line concentrations (103, 6”3-L(?LxJ, 

The SSLs are based on three human 
exposure scenarios: direct contact 
ingestion, inhalation. and drinking 
contaminated ground water. Each 
scenario is based on a specific set of 
assumptions for such things as body 
weight, frequency of exposure. daily 
Intake rates. and other factors. The 
inhalation pathway also uses certain 
models to calculate wind dispersion and 
the uptake of airborne contaminants by 
human receptors. 

Today’s proposed Bright Line 
numbers for soils are based on only two 
of those human exposure scenarios- 
direct contact ingestion and inhalation. 
The Bright Line value for each 
constituent is based on whichever 
pathway yields the more conservative 
(i.e.. lower) concentration. EPA 
recognizes that protection of ground 
water is one of RCRA’s maJar goals and 

that many of the Subtltle C design and 
operating standards were developed to 
protect ground water resources. 
Therefore, EPA considered the 
possibility of using the ground water 
exposure pathway In setting Bright Line 
concentrations for soils. However. the 
migration of contaminants from soils to 
ground water is fundamentally site- 
specific, and Influenced by a number of 
site-specific factors such as depth to 
ground water: soil QOrOSity: carbon 
content and other soil characteristics: 
amount of rainfall: solubility of the 
contaminants: and numerous other site- 
and constituent-specific conditions. The 
Agency has found less variability in fate 
and transport potential for inhalation 
and ingestion exposures in residential 
settings. 

EPA is reluctant to “se a 8reatly 
simplified ground water model that 
would not take any site-specific or 
constituent-specific factors into account. 
In order to address concerns posed to 
ground water on a more appropriate 
site-specific basis, EPA prefers to allow 
for consideration of ground water risks 
in making site-specific decisions 
regarding either the contained-in 
decision and/or the site-specific 
management requirements. Given the 
overseeing Agency’s discretion to 
determine these standards on a site- 
specific basis, and given that EPA 
believes that site-specific decisions are 
most appropriate for ground water risk 
decisions. the Agency has proposed that 
the ground water exposure pathway 
should not be considered in setting the 
national Bright Line values for soils. 
Finally, EPA proposes two 
considerations to overlay the soil Bright 
Line numbers. EPA proposes to cap the 
Bright Line values at 10.000 ppm, 
equivalent to 1% of the volume of the 
contaminated media. EPA believes that 
it is reasonable to classify media as 
highly contaminated if 1% of the 
volume of media is contaminated with 
a particular constituent. Therefore 
capping the Bright Line at 10,000 ppm 
is consistent with the Intention that the 
Bright Line distinguish between highly 
contaminated and less contaminated 
media. The second cap on the soil 
Bright Line values is the saturation limit 
(&at). EPA belleves it is sound science 
to compare the concentrations 
developed through the Inhalation and 
ingestion risk scenarios to the actual 
concentration that could physically 
saturate the soil. If the Csat was lower 
than the concentrations from the 
inhalation or IngestIon scenarios. EPA 
set the Bright Line concentration at the 
Csat. For further details on specific 
assumptions and methodologies used to 
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determine the Bright Line values for 
soils, see Appendix A-l. 

The Agency also considered several 
alternatives for establishing exposure 
assumptions for soil Bright Line 
numbers. These alternatives are 
discussed below. Estimates of the 
impacts of each alternative (in terms of 
volumes of media exempted) are all 
based on a 10-X risk for carcinogens, 
and a health index of 10 for non- 
carcinogens (that is 10x the 
concentration at which adverse health 
effects occur). 

Alternative #l-Bright Line for soils 
based on inhalation. i;lgestion. and 
migration to ground water. In addition 
to inhalation and ingestion pathways, 
this alternative would use a generic 
model to derive soil levels that, given 
certain fate and transport assumptions, 
would result in transfer of contaminants 
in the soils to ground water at or below 
drinking water standards (Le.. 
maximum concentration levels, or 
MCL’s). EPA did not choose this 
alternative primarily because of the site- 
specific variability of calculating ground 
water exposure scenarios (as discussed 
above). In addition, this approach 
would result in Bright Line numbers 
that were considerably lower than those 
in the proposed option. The Agency 
stimated that under this alternative. 
approximately 50 percent of 
contaminated media would fall below 
the Bright Line. compared to 70 to 75 
percent under the 

Alternative #2- i 
roposed option. 
right Line for soils 

based on inhalation and ingestion 
pathways. with concentrations 
calculated on a site-specific basis for the 
soil-to-ground water pathway. This 
option would yield Bright Line numbers 
that would approximate more closely 
ground water risks for each site. 
However, it would have the 
disadvantage of requiring considerable 
data gathering and analysis simply to 
calculate Bright Line concentrations. 
and these concentrations would 
obviously differ from site to site. This 
contradicts the idea of the Bright Line 
as “bright”-i.e., an easily referenced 
set of numbers that can be applied in a 
standard fashion. However, since Bright 
Line numbers would vary widely across 
the range of cleanup sites, volume 
estimates for this alternative are not 
possible to calculate. 

Alternative #3-Bright Line numbers 
for soils based on a multipathway 
analysis. Under this alternative, 
numerous exposure pathways would be 
:onsidered for each constituent, and 
Bright Line concentrations would be set 
for the most conservative pathway (i.e.. 
the pathway that resulted in the lowest 
concentration level). In some respects 

this approach would be consistent with 
the multipathway approach being used 
in the HWIR proposed rule for as- 
generated wastes (60 FR 66344-469, 
Dec. 21. 1995). However, the Bright Line 
is intended for a very different purpose 
than the “exit levels” being developed 
for that proposed rule. For instance, the 
exit levels in the HWIR-Waste rule 
(discussed In section (II)(B) of this 
preamble) generally assume that exited 
wastes will not be subject to any 
management requirements. whereas this 
proposal assumes that these wastes will 
be managed protectively under State/ 
EPA oversight. In addition. the resulting 
Bright Line values would be much 
lower than those proposed today, thus 
much less media would ,be regulated 
“below the line.” 

Bright Line concentrations for ground 
water and surface water. Today’s 
proposed rule also establishes Bright 
Line values specifically for 
contaminated ground water. (See 
Appendix A-Z and discussion below). 
As with contaminated soils. highly- 
concentrated, contaminated ground 
water would be subject to specific 
national management standards. while 
less-contaminated ground water could 
be managed according to site-specific 
requirements imposed by the State or 
EPA. 

To set Bright Line concentrations for 
ground water and surface water 
(Appendix A-Z), EPA used standard 
exposure assumptions for human 
ingestion of contaminated water. EPA 
believes that it Is appropriate to use the 
same Bright Line values for surface 
water and ground water. And for the 
same reasons discussed above for soils, 
the Agency believes a multi-pathway 
approach, or “actual risk” approach is 
not necessary for setting Bright Line 
concentrations for ground water and 
surface water. 

EPA has used the same philosophical 
approach for the ground water/surface 
water Bright Line as it has used for soils, 
by analyzing relative risk and relying on 
the oversight of authorized States or 
EPA to ensure that hazards are 
addressed on a site-specific basis. In 
addition, EPA used a 10,000 ppm cap 
for the ground water/surface water 
Bright Line, Just as for the soil Bright 
Line. This is explained in the soil Bright 
Line section of the preamble. Finally, if 
the concentrations from the ingestion of 
contaminated water were below the 
detection limits for that constituent in 
water (the EQC), EPA set the Bright Line 
at the EQC. More details on the specific 
assumptions and methodologies used to 
determine these concentrations are 
included in Appendix A-2. 

Issues common to both sets of Bright 
Line numbers. In developing today’s 
proposed Bright Line concentrations, 
some stakeholders said that EPA would 
need to calculate a number of additional 
direct and indirect pathways to evaluate 
the relative risks of contaminated media 
completely. The stakeholders also said 
that the Agency would need to predict 
risks to ecological receptors (i.e., plants 
and animals) as well as human health 
risks. EPA, however, does not believe 
that evaluation of additional pathways 
is necessary. The pathways selected 
already provide a sufficient basis for 
distinguishing relatively lower-risk 
contaminated media from relatively 
higher-risk media. The evaluation of 
other pathways and receptors would be 
important and, in some cases. necessary 
if the Bright Line represented “safe” 
levels of contamination. As explained 
above, however, the Bright Line serves 
no such purpose. It merely identifies 
which of hvo regulatory schemes would 
apply to certain contaminated media. If 
site-specific factors demonstrate that a 
decision that media no longer contain 
hazardous wastes. would be 
inappropriate, then the overseeing 
agency has the discretion not to make 
such a determination. 

Some stakeholders have voiced 
concerns about the land use 
assumptions that were used to set the 
Bright Line. The SSLs used residential 
land use assumptions: therefore. 
residential land use assumptions form 
the basis for the proposed Bright Line 
for soils. EPA recognizes that the 
residential land use assumptions that 
underlie the ingestion and Inhalation 
exposure pathways used for today’s 
Bright Line values for soil may be 
inappropriate for managing risks at 
many sites that would be subject to 
these HWIR-media regulations. 
However, since the purpose of using 
risk assessment to develop the Bright 
Line is to differentlate between the 
relative risks of constituents, and not to 
establish the risks posed at specific 
sites, either residential or industrial 
assumptions would have been equally 
appropriate. Since the Agency’s 
residential risk assessment methodology 
is more developed than the industrial 
methodology, the Agency chose to use 
residential assumptions for developing 
the Bright Line. The Bright Line for 
ground water and surface water does not 
include assumptions about land use. 
(See discussion above). 

Request for comment. EPA solicits 
comments on the approaches used to 
develop today’s proposed Bright Lines. 
The Agency also requests comment on 
the alternatives described above, as well 
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as any other possible approaches to 
develo 

In a a 
ing the Bright Line. 

dition, EPA requests comments 
on whether It is necessary to have a 
Bright Line at all. If there were no Bright 
Line. all media would be eligible for 
contalned-in decisions by the 
overseeing agency on a site-specific 
basis. Alternatively, the “unitary 
approach,” discussed in section VI of 
this preamble, would eliminate the 
Bright Line. and instead would exempt 
all cleanup wastes managed under a 
RMP from Subtitle C requirements. 

Technical methodology. As discussed 
above, the technical methodologies used 
in calculating Bright Line 
concentrations for soil ingestion and 
inhalatfon are those that were used to 
develop “soil screening levels” for 
contaminated sites (59 FR 67706. 
December 30, 1994). In the proposed 
soil screening level guidance, values for 
the soil-to-ground water pathway would 
generally be calculated with data 
derived from site-specific factors and 
conditions, although generic values for 
this pathway would be presented in 
situations where site-specific data were 
unavailable. These technical methods 
and formulae are available for review in 
the docket for this rulemaking, and in 
the docket for the soil screening level 
pro osai since they support both rules. 

E!A requests comments on the 
methods, formulae, and technical 
underpinnings used for this r&making. 
Comments could Include information 
on particular constituents that could 
change proposed Bright Line 
concentrations. information that may be 
used to determine Bright Line numbers 
for constituents that currently do not 
have Bright Line numbers. Commenters 
should keep in mind that the Agency’s 
obJective is to provide regulatory reltef 
by encouraging contamtnated media 
with a lower degree of risk to exit from 
SubtItle C regulation-provided that 
adequate safeguards exist to protect 
human health and the environment. 

EPA has often found it necessary to 
propose sets of risk-based numbers to 
address contaminated media, for 
example; Subpart S action levels. (55 FR 
30798, July 27, 1990), Superfund Soil 
Screening Levels (see below), and 
today’s proposed rule. Since the 
Agency’s understanding of risk 
assessment and the science surrounding 
risk based numbers is constantly 
developing. EPA has realized that 
almost as soon as risk-based numbers 
are published, they can become 
outdated. As a very current example, 
today EPA is proposing Bright Line 
concentrations based, in part, on the 
Superfund Soil Screening Levels (EPA/ 
9355.4-14FS. EPA/540/R-94/101 PB95- 

I 

963529 (December 1994)). After today’s 
proposed Bright Line concentrations 
were calculated, but before this proposal 
was published, same of the technical 
inputs used to calculate the Superfund 
Sol1 Screening levels were adjusted in 
response to public comments (e.g.. 
volatilization factors, cancer slope 
factors, etc.). EPA did not have time to 
recalculate the Bright Line 
concentration before publishin them. 

In response to this problem, 8 PA 
requests cmmnent on alternatives to 
keep the Bright Line concentrations up- 
to-date with the most current Agency 
risk Information and policies (e.g.. 
adJustments to the Soil Screening 
levels,l2 changes in reference doses or 
cancer slope factors In the iRlS or 
HEAST databases). For purposes of 
comment on this proposal, EPA will 
update the Bright Line calculations and 
place them In the docket for this rule. 

or newly promulgated after the ROD Is 
signed must be attained only when EPA 
determines that these requirements are 
ARARs and that they must be met to 
ensure that the remedy is protective (40 
CFR300.430(f)(l)(iI)(l)). Another 
alternative could be a shield such as is 
provided for RCRA permits in 40 CFR 
270.4. which could specify that 
compliance with a RMP would equal 
compliance with RCRA. EPA requests 
comments on this protection issue, and 
how best to achieve it. 

EPA believes it might be appropriate, 
Instead of promulgating actual Bright 
Line concentrations in the final rule, to 
promulgate the methodology that could 
be used to develop constituent-specific 
concentrations. in Appendix A to this 
rule. and to provide guidance on 
appropriate sources for needed 
underlying r&k-based InformatIon. EPA 
believes it might then be appropriate for 
States to update their lists of Bright Line 
concentrations on a regular basis, such 
as every SIX months. to remain current 
with developments In risk information. 
As an alternative, EPA believes it may 
be appropriate for States and/or EPA to 
calculate new Bright Line 
concentrations for each new RMP at the 
time It is proposed for public comment. 
In any case. the Bright Line 
concentrations being used under a RMP 
must be stated in the RMP. and 
available during public comment on the 
P.MP. The Agency requests comment on 
these alternatives, and any other 
suggestions for keeping Bright Line 
concentrations up-to-date. 

The Agency also recognizes the 
problems of trying to comply with a 
“moving target.” A cleanup could be 
completed or underway using a certain 
set of Bright Line concentrations that 
could then change. EPA believes It 
might be appropriate to protect those 
past and on-going cleanup operations 
from the requirement to change course 
mid-way, or to revisit completed 
remediation waste management under a 
RMP which used outdated Bright Line 
concentrations. In the Superfund 
program. requirements that are revised 

Relationship of the HWIR-media 
Bright Line to the HWIR-waste exit 
levels. As described earlier in this 
preamble (in sectlon (Iv)(C)) the 
objectives for the HWIR-waste exit 
levels and the HWIR-media Bright Line 
are different. The HWIR-waste exit 
levels are intended to Identify levels of 
hazardous constituents that would pose 
no significant threat to human health or 
the environment regardless of how the 
waste was managed after it exited 
Subtitle C jurisdiction. The HWIR- 
media Bright Line levels are simply 
intended to distinguish between (1) 
contaminated media that are eligible to 
exit Subtitle C because It Is likely that 
they can be managed safely under 
cleanup authorities outside of Subtitle 
C. and (2) media that contain so much 
contamlnntion that Subtitle C 
management is warranted. Because of 
these different objectives, EPA 
developed the two proposals using 
different methodologies. For the soil 
Bright Line. HWIR-media used a 
calculation based on ingestion and 
Inhalation of soil at IO-J cancer risk. 
and a hazard Index of 10 for non- 
carcinogens. For the non-wastewater 
HWIR-waste exit level (which is most 
readily comparable to the soil Bright 
Line), EPA used an analysis that 
evaluates exposures from multiple 
pathways to Identify those pathways 
that may result in a 10-e cancer risk 
and hazard index of 1 for non- 
carcinogens. EPA then selected the most 
limiting pathway, (most conservative). 
as the exit criteria. EPA believed that 
the HWIR-waste levels would be more 
conservative than the HWIR-media 
concentrations. However, upon a recent 
comparison of the two sets of numbers. 
some HWIR-waste exit levels are at 
higher concentrations (less 
conservative) than the HWIR-media 
Bright Line concentrations. In the 
comparison of those concentrations. 
EPA determined that for about 27% of 
the HWIR-media Bright Line 
concentrations of chemical constituents 
for soil, the HWIR-waste exit levels for 
non-wastewater were higher. 

A similar result was found when EPA 
compared the HWIR-media 
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groundwaterlsurface water Bright Line 
concentrations to the HWIR-waste 

‘astewater exit levels. In that case. EPA 
jed direct Ingestion of groundwater 

resulting In a cancer risk of lo-3 and 
hazard index of 10 for non-carcinogens 
to calculate the HWIR-media Bright 
Line. For the HWIR-waste wastewater 
exit level, EPA again analyzed multiple 
pathways to Identify those that would 
result in a cancer risk of 10-e and a 
hazard index of 1 for non-carcinogens 
and then selected the most limiting 
pathway as the exit criteria. For 
approximately 20% of the HWIR-media 
Bright Line concentrations for 
groundwaterlsurface water the HWIR- 
waste concentrations for wastewater 
were higher. 

One of the practical concerns that 
arises from this difference in 
concentrations is this: if contaminated 
media is below the HWIR-waste exit 
levels, then that media is eligible for 
exit under that rulemakingjust like any 
other hazardous waste. Therefore, if the 
HWIR-media rule specified that media 
at concentrations below the HWIR-waste 
exit levels were still “above the Bright 
Line” and not eligible for a contained- 
In determination, the two rules would 
be inconsistent. EPA recognizes that this 
inconsistency must be addressed before 

.omulgation of these two final rules, 
.Id requests comments on how to 

resolve this issue. A preliminary 
description of the primary differences in 
the methodologies follows. 

One of the most significant 
differences between the HWIR-waste 
and the HWIR-media methodologies Is 
that the HWIR-waste methodology was 
designed to calculate an acceptable 
concentration at which as-generated 
waste and treatment residuals could exit 
the Subtitle C system. A part of that 
methodology assumed that exited 
wastes might be managed in such a way 
as to contaminate soils and 
groundwater. and calculated the 
potential risk to receptors from the 
contaminated soil or groundwater. 
Therefore, the HWIR-waste analysis 
models fate and transport between the 
original waste and the contaminated 
media. assuming some loss of 
concentration due to many factors. such 
as: partitioning of constituents to air. 
soil. and water: losses of contaminant 
mass through biodegradation: 
bioaccumulation through the food 
chain; and volatilization. hydrolysis. 
and dispersion of contaminants during 
transport. The HWIR-media 
methodology begins at the point where 
~11s and groundwater are already 

contaminated. Therefore, the HWIR- 
media Bright Line did not incorporate 
fate and transport considerations to 

calculate the Bright Line concentrations, 
but assumed the receptor was In direct 
contact with the contaminated media. 

Specific comparison of soil Bright 
Line to non-wastewater exit levels. If 
contaminated soil were managed under 
the HWIR-waste proposal. the soil 
would be subJect to the exit criteria for 
non-wastewaters. That is why EPA 
compared the soil Bright Line to the 
non-wastewaters exit level. For this 
analysis, the HWIR-media Bright Line 
for soil based on ingestion or Inhalation 
was compared with the exit criterion for 
non-wastewater Identified as the most 
limiting pathway (e.g.. so11 ingestion, 
fish ingestlon) In the HWIR-waste 
proposal. Thus, the analysis was not 
necessarily a comparison of exit criteria 
and Bright Lines for similar exposure 
pathways. 

The analysis indicated that for 27 of 
the HWIR-media Bright Line constituent 
concentrations for soil, the proposed 
Bright Line concentration was lower 
than the exit criterion for HWIR-wastes 
for non-wastewater. Of these 
constituents. six of the lower proposed 
Bright Line concentrations are lower 
because the HWIR-media number was 
intentionally “capped” at 10,000 parts 
per million. EPA decided to propose a 
10,000 ppm cap. equivalent to 1% of the 
volume of the contaminated media, (as 
discussed above) because EPA believes 
that It is reasonable to classify media as 
highly contaminated if 1% of the 
volume of media Is contaminated with 
a particular constituent. Therefore 
capping the Bright Line at 10,000 ppm 
is consistent with the Intention that the 
Bright Line distinguish between highly 
contaminated and less contaminated 
media. The HWIR-waste proposal did 
not propose to cap the exit levels 
because it was not intended to 
differentlate wastes based on higher vs. 
lower concentration, but instead to 
differentiate based on risk factors. 

For 12 of the 27 constituents, HWIR- 
media Bright Lines are established at 
soil saturation limits (Csat) that are less 
than the corresponding HWIR-waste exit 
level. EPA believes it is sound science 
for a rule establishing soil 
concentrations to compare the 
concentrations developed through the 
inhalation and ingestion risk scenarios 
to the actual concentration that could 
physically saturate the soil. If the Csat 
was lower than the concentrations from 
the Inhalation or ingestion scenarios, 
EPA set the Bright Line concentration at 
the Csat. The HWIR-waste proposal 
(since it is proposed for as generated 
wastes, not soils) did not propose to cap 
the exit levels at the soil saturation 
limit. 

For the other nine of the 27 
constituents, differences in the results 
can be attributed to several factors 
related to the underlying assumptions of 
the methodologies used to calculate the 
crIteria.l3 These Include the fate and 
transport differences discussed above, 
and: 
-Receptors. Although many of the 

exposure assumptions (e.g., exposure 
duration, exposure frequency, 
ingestion rate) are common to the 
analyses, there are still significant 
differences In the location of the 
receptors that will affect the exit 
criteria. The HWIR-media Bright 
Lines are based on an exposure 
scenario in which a resident lives 
directly on the contaminated media 
and ingests contaminated soil or 
inhales particulate and volatile 
emissions. The HWIR-waste exit 
levels consider several exposure 
scenarios: however, none are directly 
comparable to the HWIR-media 
exposure scenario. These exposure 
scenarios Include an off-site resident, 
an adult off-site resident, a child off- 
site resident, an adult and child on- 
site 10 years after site closure, and an 
on-site worker. 

-Sources. The HWIR-media Bright 
Lines for soil Ingestion and inhalation 
exposure pathways are based solely 
on contaminated soils and assume 
that the soil is an Infinite source. The 
HWIR-waste non-groundwater non- 
wastewater exposure pathways 
consider three sources: land 
application units, waste piles, and ash 
monofills. Waste piles and ash 
monofills are assumed to be infinite 
sources: however, the land 
application units are assumed to be 
finite sources. This assumption may 
result in higher (less conservative) 
exit criteria under HWIR-waste. 
A comparison of the toxicity 

benchmarks indicates that the HWIR- 
media Bright Lines and the HWIR-waste 
exit levels generally start with the same 
toxicity benchmark (all but three 
chemicals for oral ingestion and al1 but 
four chemicals for inhalation use the 
same toxicity benchmarks). Thus. the 
apparent discrepancies In the criteria 
can be attributed to the significant 
differences in the fate and transport 
modeling of the chemicals in the HWIR- 
process waste analysis, the receptors 
evaluated, and assumptions related to 
the sources (as described above). 
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Specific comparison of Groundwater/ Intended to be more conservative specifically includes the Intent to avold 
Surface Water Bright Line to wastewater overall than the HWIR-media Bright regulation. If the Intent of the mixing is 
exit levels. If contamtnated groundwater Line. are set at higher concentrations. 
were managed under the HWIR-waste 

to better comply with the regulations 
As described above, EPA recognizes that that would amlv to the wastes iwior to 

proposal. tLe groundwater would be 
subject to the exit criteria for 
wastewaters. That is why EPA 
compared the groundwater/surface 
water Bright Line to the wastewaters 
exit level. For this analysis, the HWIR- 
media Bright Line for groundwater/ 
surface water based on ingestion of 
groundwater was compared with two 
options for the exit criterion for 
wastewater for the HWIR-waste 
proposal, one based on toxicity 
benchmarks and one based on toxicity 
benchmarks and MCLs. 

The analysis indicated that 38 
constituents had higher proposed 
HWIR-waste exit criteria than proposed 
HWIR-media Bright Line 
concentrations’4 For one of these 38 
constituent. only the MCL option for the 
HWIR-waste exit level was higher. For 
four of the 38 constituents, only the 
toxicity benchmark only optlon for the 
HWIR-waste exit level was higher. None 
of these 38 constituents were affected by 
the HWIR-media 10,000 ppm cap. and 
there is not a saturation limit cap on the 
HWIR-media groundwater/surface water 
Bright Line. 

Similar to the comparison of the 
HWIR-media so11 Bright Line to the 
HWIR-waste non-wastewater exit levels, 
the HWIR-media graundwaterlsurface 
water Bright Line and the HWIR-waste 
wastewater exit levels use different 
methodologies, and therefore produce 
different results. Again. a key difference 
between the two sets of concentrations 
is the “se of fate and transport 
modeling. The HWIR-waste proposal 
assumes some loss through fate and 
transport. whereas the HWIR-media 
methodology assumes direct ingestion 
of the contaminated groundwater (more 
details on the two methodologies can be 
found In the dockets for the two 
proposed rules). 

Request for comments. Because of the 
above comparisons, EPA has 
determined that for some constituents, 
because the HWIR-media methodology 
was more conservative than the HWIR- 
waste methodology, that conservatism 
outweighed the fact that the HWIR- 
media risk target (10-l for Hmited 
pathways) was less conservative than 
the HWIR-waste risk target (10-G for 
multiple pathways). Therefore some of 
the HWIR-waste exit levels, which were 

these discrepancies must be r&olved 
before promulgation of the two -3 
proposed rules. For further detail on the 
methodologies used to develop the 
HWIR-media Bright Line. Soil Screening 
Levels and the HWIR-waste exit levels, 
see the docket for the hvo proposed 
HWIR rules. EPA requests comments on 
how to resolve these issues. 

i - 
B. Other Requirements Applicable to 
Management of Hazardous 
Contaminated Media 

1. Applicability of Other 
Requirements-§ 269.10 

The purpose of today’s proposed rule 
would be to modify the identification. 
permitting. management, treatment, and 
disposal requirements for contaminated 
media. It is not intended to replace the 
entire scope of Subtitle C requirements 
as they relate to media. For that reason. 
many existing Subtitle C requirements 
would continue to apply to remedial 
actions conducted in accordance with 
this Part. SpeciflcalIy. 40 CFR Parts 
262-267 and 270 would continue to 
apply when complying with this Part. 
except as specifically replaced by the 
provisions of this Part. In addition. 
when treating media subject to LDRs 
according to the treatment standards in 
§ 269.30, the following provisions of 
Part 268 would continue to apply’ 
35 268.2-268.7 (definitions. dilution 
prohibition. surface impoundment 
treatment variance, case-by-case 
extensions, no migration petitions. and 
waste analysis and recordkeeping). 
§ 268.44 (treatment variances), and 
§ 268.50 (prohibition on storage). Again. 
the Agency does not intend to recreate 
ail of the Subtitle C requirements. but in 
this case only replace certain 
requirements themselves as they relate 
to hazardous contaminated media. 
2. Intentional Contamination of Media 
Prohibited-§ 269.11 

EPA recognizes that promulgation of 
standards for hazardous contaminated 
media that are less onerous than the 
requirements for hazardous waste may 
create incentives for mixing waste with 
so11 or other medfa to render the waste 
subject to these provisions. The Agency 
expressly proposes to prohibtt this 
behavior (5 269.11). 

EPA recognizes. however, that 
sometimes It is necessary to have some 
mixing of contaminated media for 
technical purposes to facilitate cleanup. 
That mixing is not the prohibited 
mixing referred to here. This prohibition 

mixing, then’ii would not be prbhibited 
under this clause. The Agency requests 
comments on whether further 
safeguards, in addition to this proposed 
provisIon and the civil and criminal 
enforcement authorides of RCRA. are 
needed to ensure that no attempts are 
made to mix waste3 with media to take 
advantage of the reduced requirements 
of the proposed HWIR-media rule. 
3. Interstate Movement of Contaminated 
Media-3 269.12 

EPA recognizes that media that would 
be exempted under today’s rule, but that 
previously would have been managed as 
hazardous wastes. would be transported 
to and through States that were not the 
overseeing agency for the remedial 
action that generated those media. 
Therefore. the Agency designed the 
interstate movement requirements of 
proposed 5 269.12 to ensure that 
receiving (consignment) States-or 
States through which media would 
travel-could approve the designation 
that the media is not hazardous before 
they accepted the media for transport or 
dis owl. 

;P he default In these requirements is 
that the media must be msnaged as 
Subtitle C waste in the receiving or 
transporting State if the receiving or 
transporting State has not been notified 
of the designation as non-hazardous. or 
if the receiving or transporting State 
does not agree with the determination. 
Receiving and transporting States would 
also have to be authorized for this Part 
in order to approve these decisions in 
their States. If a receiving or 
transporting State agrees to the 
redesignation, then the media may be 

EPA requests comments on these 
interstate movement requirements. 
specifically on any Implementation 
concerns with this approach, and any 
suggestions to ease implementation. 
Several people have expressed concern 
about notifying the States through 
which the media would be transported. 
but not ultimately disposed. The 
Agency believes that it may be 
appropriate to limit notification 
requirements to the States ultimately 
receiving the media. EPA also feels that 
it would be necessary to limit the 
designation of media as non-hazardous 
only to States that are authorized for 
this Part. The Agency believes that this 
would be necessary because the 
authority to make these contained-in 
decisions is an integral element for 
authorization for this Part. EPA believes 



UNITED STATES ENVIRONMENTAL PROTECTION AGENCY 
WASHINGTON, DC. 20460 

FEB 2 7. 19% ‘. 

T. L.,Nebrich; Jr. 
Technical 'Director. 
'WastB TechnologySe?zvices Inc. ~' 
640 Park.Place 
Niagara Falls; New York.14301~ 

.' D&ar~.Mr.:Nebrich: ',' ;. ., : ,' ., 
: .: 

Thank you for $%ur'letter of"November'l4, 1995 regarding clarification 
'of 'th,e Ynixfure rule,! the 'd&tairied:in~ pblicy, LDR issues, and."point of 
generation" for UO96,. (e,a,Dimethylbenzylhydroperoliide).. ,The U096 waste 
itself is subject td the LDR requirements in.40 CFR Subpart 268.42,and must be 
treated,by.the methods spedified.. When wastes exhibiting.,a, RCRA 
characteristic (such as UO96) are mixed with a solid waste, if the resulting 
mixture ;does not exhibit the character$s~ic (in this case of reactivity), then 
the waste is not required to be disposed in a Subtitle C landfill, but can be 
disposed in a Subtitle D landfill. However, the waste is still subject to 
treitment by the methods specified in 40 CFR Subpart 268.42 (see 40-CFR 
Subpart 261.3(a) (2) (iii)). 

If U096 waste was spilled on soil, the EPA or authorized State Agency 
overseeing the cleanup could determine whether the soil did or did not contain 
hazardous waste, based on the “contained-in" policy. EPA's 'contained-in" 
policy does not specify levels at which "contained-in" determinations must be 
made. Those decisions are left to the discretion of the EPA or State program 
that is making the "contained-in" determination. Therefore, the 'contained-in" 
policy does not require that the U096 be analytically non-detectable in order 
to be considered non-hazardous, although the EPA or State program could' 
require that (or alternative levels) based on their discretion., 

Issues similar to those you raised regarding contaminated soil were 
discussed in a September 15, 1995 letter that I wrote to Peter C. Wright of 
the Monsanto Company. That letter is attached. Also,' these issues will be 
discussed more fully in 'an upcoming EPA proposed rulemaking 'Requirements for 
Management of Hazardous Contaminated Media" commonly referred to as the 
Hazardous Waste Identification Rule for Contaminated Media or IiWIR-media. We 
plan to publish that proposal in March, and I will forward a copy to you as 
soon as it is available. We suggest you look to the proposal's preamble 
discussion for guidance regarding the situation you describe in your letter. 
Of course, .it should be noted that the requirements that apply to contaminated 
media could change when EPA finalizes that rulemaking. 

Thank you for your concern about protecting the environment. I 
apologize for the delay in responding to your letter that was caused by the 



two govetiment 'furloughs. Your staff may wish ti contact Carolyn Hoskinson at 
(703) 308-8626, if you~have any further,questions., 

Sincerely.Yours; 

'Director 
Solid Waste 

Enclosures. 

Et, whale, ,OSW/PSPD 
Barbara &acd,'.C4C! ~.~ : : 
.RCRLRegidnal'B~a@ch Chiefs, ,RegiOns,l-XQ,. ,~~ > 

: 
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UNITED S;TATES ENVIRONMENTAL PROTECTION AGENCY 
WASHINGTON, D.C. 20480 

Mr. Peter,~. Wright 
,. Monsanto Coinpany, 

800 N. Lindbergh Boulevard 
OFFICE OF 

SOLID WASTE AND EMERGENCY 
St. Louis, Missouri 63167~ RESPONSE 

Dear.Mr. Wright, 

I am writing'in response to your letter of January 3, 1995, : 
in which, you requested clarificetionof the RCRA Wcontained-inOI 

,poli.cy. In your letter you asked severa% specific questions 
regarding this‘policy, and we offer our'responses below. It 
should be' understood that 'these responses reflect the.,Agency's 
current .interpretation of the contained-in concept.;: in the 

'Hazardous Waste Identification Rule for Contaminated Media (HWIR- 
media), 'currently under development, we will.be locking,closely 
at.the contained-in policy and other ,issues.associated with 
contaminated media.and will be addres'sing those issues through 
the rulemaking process. 

'Question .l. 'Can a State'determine whotbar or not soils which 
contaiaod a listed hazardous waste, but were then treated to’ ‘, 
below haalth based cona’entrations, no longor aontain the 

‘hazardous waste? 

The. contained-in policy is intended to. clarify:the 
application of RCRA hazardous waste regulations to environmental 
media. As stated in previous guidance on this policy, 
contaminated media are not considered solid wastes in the sense 
of being abandoned,, recycled, or inherently waste-like.as t.hose 
t~enns are' defined in RCRA regulations. However, ,environmental 
media that contain listed hazardous'wastes must be managed as 
hazardous wastes because--and only as, long as--they contain 
,listed waste(s)'. EPA Regions~and authorized states may apply 
the contained-in policy to determine site-, media- and 
contaminant-specific levels, such that if. the concentration of 
the hazardous constituents in t,he environmental media fall below. 
these,levels, the.environmental media may be determined to no 
longer contain hazardous waste. Such "contained-in 
determinationen may be made before or after treatment of the 
contaminated environmental media and may include consideration of 
site-specific exposure pathways .(e.g., potential for human 
exposure, soil permeability, depth to groundwater.). 

' June 19, 1969 letter from Jonathan Cannon, Acting Assistant AdminLstrator of 
‘EPA’s Office of Solid Wanta and Emergency Reaponme~to Thomas Jorling, Commiesioner 

of the New York Dspartmsnt~ of Environmental Conservation. 



Question 2. Are eoils that have been frosted and then 
determined not to contain hazardous'wastea still subject to the 
Land’ Disposal Restriction8 ,(LDRs,) Universal Tra&tmanf. tit-da=& 
WTS) prior to land. disposal? 

Yes. If contaminated environmenta'l media are treated and 
then determined'to no.longer contain hazardous waste, the LDR 
treatment standards still must be, complied with prior to land 
disposal. This means that the media would have to be treated.to 
meet UTS 'or a treatability variance would have to be obtained’. 
Individuals who believe that the VTS are not appropriate for. 
media containing solid waste1 are encouraged to work with their 
State regulatory agency and the appropriate EPA Regional Office 
to obtain a ,site-specific treatability variance under 40 CFR~ 
S268.44 (h) . EPA's,policy is that site specific treatability 
variances are presumed to be appropriate for contaminated media'. 
,m 59a 8760 (March 8,,1990) For more. information on site 
specific treatability variances granted in the context of 
environmental cleanup,.please refer to the Superfund LDR Guides 
Numbered 6A and '6B, entitled, Obtaining a Soil and Debris 
Treatability Variance'for Remedlal Actions and Obtaining a Solid 
and Debris Treatsbili,ty Variance for Removal Actions, 
respectively. .For your convenience, copies of these guidance 
documents are enclosed. 

I 
Of course, if no land .disposal will occur, the LDR treatment 

standards do not apply. Additionally, contaminated environmental 
media determined not to contain m waste (i.e., it’s just ' 
media), would not be subject to any R&A Subtitle C requirement, 
including the LDRs. 

question 3. It groundwater that originally l xhibitod a. 
hazardous characteristic is ~ubsoquurtly treated to.bolow a 
Stats-determined contained-in level, woqld th& ground water still 
be subject to the UT8 requirements prior to land disposal? 

Yes. Once the LDR treatment standards attach to 
characteristic wastes, even if the characteristic is eliminat,ed, 
the media remain subject to any applicable LDR treatment 
standards that have not been.met through removal of the 

’ Nothing, Ln this latter is intandsd ta affect the status of axiating 
regulatory or +tutory sxclu&xaa to the definition of solid or hazardous mete. 
Such provieiona can pMvsnt the duty, to comply with LDRa from attaching in the first 
instance. &&, 39, RCRR S 1004(27) (exempting industrial point 8ource dischargea 
subject to Clan Water tact permits from the definition of solid. waste). In 
addition, the Agency doaa not intend in thir, letter to expand the acopc of 
ar?tivitise that conatituta land dXapoaa1 and thus trigger LDR treatment 
requircmsnta. For sxampli, the Agency’ a poeitions that w tzwatmcnt and 
movement of contaminetsd msdia,within an irea of contamination do not constitute 
land dispooal tamain unaffactad. Similarly, this letter is not Fntandcd to affect 
any statutory or regulatory axclusiana to the requirement to camply with $ORs (w 
-, RCRA 5 3020(b) 1. 



characteristic. As indicated in the Third Third decision, 
Chemical Waste Management v. U.S. EPA, 976 F.2d 2 (D.C. Cir. 
19921, mi denied, 1135 S.Ct 1961 (1993), elimination of the 
characteristic does not necessarily satisfy L&requirements. If 
groundwater that:exhibits a characteristic is treated,prior to 
land disposal, it must be treated inaccord~ance with applicable 
LDR treatment standards or pursuant to,a treatability variance to 
meet LDR requirements: As discussed, in our response to question 
'2, individuals who ,beli.eve that the UTS ,are"not appropriate to. 
their contaminated media are encouraged to apply ,for a site' 
specific treatability variance. I 

., 
Of course,, if no .land disposal ,will occur,, ,the LDR treatment 

standards do not apply. .Additionally, ground water managed in 
accordance with one of the existing statutory or regulatory 
exclusiohs may not be'subject t'~ the LDR treatment standards even 
when land,disposal,Will occur.. .For example, under RCRA 4 
,3026(b), cont,aminate,ddgroundwater .may be treated in accordance 
with a cleanup action and then reinjected into the,aquifer from 
which it was withdrawn without meeting LDR treatment standards, 
provided the ,treatment. substantially reduces the hazardous 
constituents prior to reinjection and the cleanup action will, 
upon completion, be sufficient to protect human'health and the 
environment. 

Qusstion 4. May e Stats that is authotissd only fo,r tha 
baso'RCRA progrsm maks contained-in dstsrminsti'ons, or does the 
State amed to,be authorized for the LDRs as'wmll? 

In order to make contained-in determinations, a State'must 
only be authorized for the part.of the base program under which 
the waste of 'concern is.identified as hazardous. For example, 
when determining whether or not a'medium c0ntains.a particular 
characteristic waste, the S.tate must be authorized for that ~. 
characteristic. In the same manner, if the State wishes to 
determine whether or not a medium contains a particular listed 
waste, ,that State must be authorized.for that particular waste 
listing. In regard to the two sites described in your, letter, 
both Massachusetts and Texas are,authorised for the base program 
under which the wastes you mentioned are identified as hazardous, 
and may, at 'their discretion, make the contained-in 
determinat,ions you described. 

QusstiOn.. 5. Db oontainsd-in det&ainations tiesdad to,be 
msde under a RCRA peet, or can another maahanism be used? 

Authorized states.and EPA regions may use any format or 
mechanism to document contained-in determinations.' These 
mechanisms~ could include offi'cial agency correspondence, orders, 

.and RCRA permits. 

We hope this will be of assistance to you in app.lying the 
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contained-in policy. If you have any further-questions, please 
contact Elizabeth McManus, of my staff, at (7031 308-8657. In 
addition, please note that authorized states have their own 
regulati,ons.and policies which may tie more stringent than fede~kal 
regulations and policies. ,In authorised.states; questions about * application.of 'the contained-in policy, rncluding.the. 
interpretations put forth in this letter, should be referred to 
the. appropriate state' agency. InTexas, please contact Paul 
Lewis of the Texas Natural Resources,Conservation'Commission at 
(512) 239-2340; in Massachusetts~, please contact John Carrigan of 
the Massachusetts Department of Environmental Protection at (617) 
292-5584.' 

,i ', ..~&,:~,' ,"' '! 

Michael Shapiro 
Director, .Offi.ce of Solid Waste 

Enclosure 

Matt' Hale, OSW, PSPD 
David Bussard, OSW, CAD 
Jim Berlow, OSW, WMD 
Larry Starfield, OGC 
Dawn Messier, OGC 
Barbara Pace, OGC~ 
Bruce Diamond,"OECA, OSRE 
US EPA,Regional RCRA Branch Chiefs, Regions I - X 
John Carrigan, State of.Maseachusetts 
Susan Ferguson, State of Texas 
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Juo-OK-19 23:43 Ffom- 

Monsanto’ _ : 

January 3, 1995 

. 

Mr. Michael Shapiro 
,United States En~irbnmental.Protectlon A&& 

_” Office of Solid Waste and Emer~encv’RZ?sponse 
i$Qj ,M’Strefjt, s,w, ,’ : ,, : . : . . ..‘~ ;.‘ 
Washington,‘_D.C~. 20490 : .’ .’ !’ ., 

Re: Clariflcatlan_bf_the.Cantained_ln 
. 

Oear Mr. Shapiro: . 

. 
This letter addresses an urgent issue that ark& with the December 19 effective 

38 of he Phase II Lsnd Disposal Aestrfction (LDR) rule. -Your immediate attention 
uind response is requested in order to avoid delay of planned remedial work that 
las been developed ,In. concert with state author@s. 

Monsanto Campany has two plant sites that are plannlng to engage in remsdiation 
‘. activities in the near term, which require confirmation of Monsanto‘s understanding 

of the operation of the contained In rule.’ More specifically, as will be described in 
detail below, these two sites have planned to implement remedial measures ttiat 
will remove hazardous waste constituents from affected environmental media so 
that it is Monsanto’s understanding (and that of the two RCRA authorired States) 
.that the treated media will no longer ‘contein’ a hazardous wuste. The treated 
environmental media will likely contain traoes of hazardous Fonstituents after 
treatment, 8~ concentrations below health based eonoentretion limits esrablished 
by.the two states; We understand that onoe the media no longer contains the 
listed waste (as determined by the State agency] it no longer must be managed as 
a hazardous waste, i.e. subtitle C no longer applies and the media may be placed 
on the land without regard to the Land Disposal Restrictions Universal Treatment * 
Standards jUTSI. Do you conm.rr? We also understand that,a State authorized for 
the base program is ,empowered to. make the contained-in determln8tIon without 
regard ta the State’s, authorization status for the LDR.progrem. 00 you concur7 

. 
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The. firet plant site is located in Everett, MSSSSChuS8n6, just north of the City of 
f3oston. This long time EhemlCsl. mfWfaCtirri!Ig facility was closed’ in November, 
1992. Currently, the Everett site has been proceeding under the .authodty of the 
Maaaach.usetts Contingency’Plan NilCPI with proposed ramedietion scheduled,for 
cam,plerion in 1997. In order far the Everett site to proceed.on its cleanup . 
schedule, the Agency’s interpretation of the contained in rule is important, :. 
perticularly as the site Is currently under a Purchase and Sale Agreement for 
development as a shopping center wlth constructton soheduted TO begin in .l997. 
This development Is critical to ‘the local.community because the .zhopping.cen?er 
will,be’a majoi f&men1 of Ewren’~ rax.base and ‘@ sigriificeni Jource of * > 

..$mployment.inthec’$y. ,: I., ‘, , ,. ,,_ ‘- 
1, :. ,. . 

.;i/ .,z.;*, ‘I ‘,,A” ; .,.:,*: ;,/‘i. < .‘.,~;:,;;, ;: ,.;‘, .: . ;-.. .+,.: ,... L,‘,‘~y ,< “:. ..: ,, ‘: .( 
. D&to historic msnuf~c;u~nd”ob8rarioris, aieag‘df +ie plant i)& h&e been’ “1 

oOnfaininat8d wish his 2&yLhexyl phthal&.J3EHPl~ naphthalene snd’phthdid ., 
anhydride &till bottoms; materlala which carry the RCRA hzzardaus w&ste codes, 
U928, U165.and K024, respeotivvely. Concenrrstions as hlgh as 10,000 mg/kg of 
BEHP, .3D,OOO mglkg of naphthalene, and 60,000 mglkg of phthslic acid hsve 
been derected in soil samples collscted St the site; Th8 remediarion plan that has 
bean under development would involve the separation of some discreet WBSTB l 

materials, rreatment of some soil in ,place, and excavation arid’ treatment of some. 
soil from hotspot areas with subsequent reuse of the treated Soil an-site as backfill. 
These treatment methods would slgnific.antlv reduce the concentration of’ 
tiazardous.constituents remaining in the soils. The Everett Plant ‘has held 
discusslons with the Massachusetts Department of Environmental Protection 
(DEP’s) Bureau of Waste Pteventloq’regarding th8,impact of RCRA regulations on 

‘the plaotid remediatlon strategy and has assumed that once the soil was. 
remediated to meet health-based concentrerions levels astsblished by 
Massachusetts /a RCRA authorized state), that the soil no longer would contain 
hazardous waste and could be beneficially reused as backfill on-site with no furth8r 
RCRA restrlctions. The planned remsdiation strategy wou!d satlsfv the 
MsSSaChU88ttS Bureau of Waste,Slte Cleanup Program requirements to achieve a 
Permanent Solution, addressing potential risks to human health and the 
enviranment and eliminate the potential for constituent migration. Attached is a 
COPY of a DEP policy memorandum dated March 4, 1994 end a letter issued on the 
same date describing DEP’s understandlng of how it will apply the contained ln rule’ 
IO, a particular femecjlarion pro&t. 

The other Monsanto site is the Chocolate bayou plant, loceted near Alvin, Texas. 
This is a lerge.dlversifisd.ohamtcal manufecturing sir8 that has; a RCRA permit, 
which includes a correotlve aotlon compo(rent that is. admlnistsred by the Texas 
Natural Rasouroe Conservation Commission ITNRCCI. Texas i8 authorized far 
RCRA corrective action. me particular remediation project at Issue, a program TO 
pump, treat end reinject groundweter that has been contaminated by benZan% 
phenol and acetone, is not being conducted under RCRA permit, but rather these 
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ztions aru being undertaken proactively by Monsanto in consultation with the 
.TNRCC. The plant applied for and has received a groundwater class V rsirijecrion 
parmit from TNRCC for, this remedial project. 

Tha, groundwater at the point it Is brought out of the ground js’oharactsristlcally 
hazafdqus for benzene. The groundwater exhibited measured levels of ,benzene, 
phenol and a&tone- as high as 62 mg/l, 6 mg/l .and 6 mgll, respectively without ’ 
arytreatmeirt. The:air~atrlpping~trea~m?nt sy!tem to ty? installed has ‘been. 
designed to treat,the groundwater so that the concentrations of benzene, phenol 
and acetone are noshigher than 0.001 mg/l, 6, mgll, and 2’mgll respectively. ‘This 
treatment of. groundwater’to thase levels youId mean that ail three, contaminants,. 
would tys belo!~~ the Texas.Sisk:Red~oriq?.Rule Standard ? ~sidential,levais, of ; ” : 
9.096 mg/J,benzene, 219 mgll phenql and 2.66 mgLl acetona. “The’phenol and .the .- 

‘:. BcstQne ~@~ld ,excceg~d.tha.rec~n~lQ,gy jIncl~catiqnJ’baae~‘~6~.~steyater .., :: 
apf~dar+i st,o,.Q39 n-jg/l for phenal and 6.28 mg/l.fOr,,aCetOne; :’ ,The ph$np! and ,’ ,.’ .’ 
ths.acgJoils are blodegradable~QrQanid~chemicals and’it is believed ‘that the,‘.‘, ” 

‘., 

reinjeotion, procass will ‘add oxvpn th’ ths sffkted. groundwater, &isisting iiq the’ ’ 
biodegradation of the organic materials. that are not removed by the’tteatmant. 

- 
Neither site has cansldered applying for d Corrective Action Ms‘naga~ent Unit 
LCAMUL First, It was believed to b8, unnecessary to qnploy a CA,fylU because of: 
the planto treat contaminated media to meet health based levels. Seccmd, the 
time, expense and *effort on behalf of Monsanto and the state .agenciss to put in 
Place the necessary RCRA’permiss and modifications makes tha CAMU bptian not 
practical for a timely commen&mant of remsdiation activities. 

‘. _ 
.’ . 

Monsanto’s understandlng has been that. treating effected environmental media to 
meet ‘health baaed concentration levels that have been applied on a’site specific 

. basis by the respeCtiVe auttlorlzed states WOuld fraa the treated media from further 
RCRA regulation, includingthe application of any land disposal reatrlctions. 
Monsanto’s understanding ia based on EPA discussions of the contained in rule. 
Monsanto’s understanding of EPA’s position on the ‘contained in .rule” is that it 
was an interpretative, rule long before it was ‘codified’ in rulemaklngs’in the 
1990s. EPA has stated that thisview of the contained In rule was supported by 
the 1989 v decision. Chemical 
y&E& 869 F.2d 1620, 1638 ftnt. 16 0.C Cir. 19891. 

The Contained in ‘rule was first explained in a r&mQrsndum from Marcia Williams 
to Patrick Tobin dated Novemtier 33, 1966 . That memorandum stated that “if 
groundwster .ii treated such that it no longer contains a hazardous waste; the 
.groundwater would no longer. be subject to regulation under Subtitle C of RCRA.” 

. 

3 
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.Subsequ.enf’memoranda and letter8 expanded on the application of the,‘contained 
in rUl8. Thesp WritingS rsfin8d ths Conc8pt that ,if. conraminzpad environm&tal 
media was treated so that the levelti of hqzkrdoui constituents~rhat remainad aftei S 
treatment ‘were balobv ceft#ln levels, which ‘often have been set at health .base’d 
&~ls, that EPA would qonsidar’that the affected medie no longer ‘contained*. a 
hazardous waste and so nolonger was aubjeot to regulation under RCRA Subtitle 

.,C. Monsanto ia’not certain that the contained in,ruleapplies to, s situarion like 
, 

. \ what exams at the Chocolate Bayou plant where there are no’listad, but only . 
charactarisric wastss involved. Yet Monsanto ‘can see no reason Vichy an exit level 
appropriate for media contaminated with’listed waste would not also apply to ’ 
media contaminated witt.a characteristic waste; : ,, .: : 

. 
:, ,., 1. :‘EP&klp ,tiat%’ it clear that ,en ajphp&dd ,ACRA .S?&TJ coukj~&trm(na .what the 

contai5ed in’levala ,oou#.be. ‘;EP.A, guidance to tfi$ &a&~ inwkin~ the’coiifaineo’.“ ,‘,“_. ’ *” 
in detqrminarjons has stres+!d:,the~need to make the oontr+ed’In deteimiriation on : 

- a site-epeoific ba$ia;’ in aooordanca with. the general State or Federal guldefines,.or 
by means of a site specific rlsk 8SSetiSIti~nt~ It would appear that the 
Massachusetts regulations,, 810 CMR 40.00 (the Massaqhusetts Contingency Plenj ‘. 
and the associdKed policy on the contained in rule and the TNRCC’s Risk Reduction 
Rules provide precisely the kind of the decision making framework EPA requires 
that an authorized RCRA state use for making the contained in rule decision. lt is’ 
only a requirement for a state to be authorized for the basic RCAA program to be 
,able to make contahed In determination, and it is not necessary for the’state to be 
authorized for all or parts of the land disposal program. 

, . . 
The rulemakings “COdlfvinQ’ the contained in rule began with the reference in th$ 
Third Third rulemaking In’whlch EPA ‘clarifladl the treatment standards that would 
apply to soils that had been contaminated with Hated waste. 53 Eed. 
31138, 31142 IAugust 17, 188a). Tha contained in rule has been addressed in at 
least five other v notices.* . The most Involved discussion and 
Qrearest reliance on the contalnttd In rurs is found in the Contsmlnatad Debris 
rulemaking: In the proposed rulamaktng, EPA stated that debris which had been 
contaminated with hazardous waste would “no longer be a prohibited waste or a 
hazardous waste if it achieves levels which debris no longar ‘contains’ hazardous 
waste.” 57 Fed. at 982. EP+ further explained that the levels would be that 
at which the potential threat to human health and the environment had been. 

‘w Sflvir K. Lomhpe ra Jaff hlkinscn. January 24, 1888: Jonethrn Cannon to - 
Thon~‘Jorling, Juna 19, laga (sutl~o~Wd states can m&a dotemrlnatior) on wnot t&e appropr~~o 
health based levals am at which modlo no lonasr ‘contsina’ a hazardous waste); Svlvia K. 
Lpwranca ya John Ely, March 20, lS~l(racomfnand6d that the atata use a risk aaseaume~t ” 
approach to making cont&ad in tleterminadona) ma MaSDaChkmi leyr ci(bS additional IaRerol. 

. *See 66 Fed. 244SB (May 1 i, 1991); 57 Fed. 868, 961 lJanuw 9. 
1992); 57 &&f&g, 37184 (Auquet 18, 1882); 68 &&&, 48082, 48096 (Sepromber 14. 
1883) an6 68 Fed. 477982,47986 ISeotrmbar 18. 19841. 
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%nimizsd. IQ, et 986. In the final rulemaking, EPA explained that treated 
;ontamlnatsd debris would be\ considered.to na longer.*contein’ a hazardeus 
weate, If the debris. vuQre treatad $0 as ‘to achieve health based canqentrat!ons 
.beerrrid ‘on considerations of site hydralogy and expqswe pathways; EPA ’ 

, zummerlzed the regulatory effect sf prQviding tiearmtint t@ thescl levgls, by st,ating 
. that “.(d]etirlti,faund not to &ntaitihazardous westiY(end nof;exhlbiting,,a 

hazardous wastti characteristic) would not be subj& to further. Sub$ftlh C . l ’ 
“irtguladati end 80 could bqland’diaposed Wlthout further treatmant? 57 && 
&& at 37226’ temphasls addm+ . 

‘- 

fhe ‘co&nadir\ rule has also btjan.dl~cusa~d in context of the i~lemirf&lg, . 
.. ~p~~~sl~g~nd.dlsposal~rep~i~~qn standards for soil and In tha, final Ill’s 
” .iu’lema&ing,; EPA &attid “the prl~aivJumX’kJn af’a ‘Cqntaln&i in d6te~~loatlon:hag 
~~be&‘@;ra;tl~t@r@ifie ap~clfi~ ,odnstitirent:Edncent~qt~b~S~~~:’~lcb;Ihrj’.media:,~t~~ -. . . 
‘.&cifii site no’lpnger ‘cQ+inQd,’ hpl’arddlii iHpste’Eind thtie%$$d $jciIqrig& t)B 1 

‘, stibj&t to%he mtinagement standards fQi hazardous,:~stf&‘!~: 68 :Ped.‘Reb, ‘at ,“: 
- a’Sl2i: EPA’s biacussiati ,of.the cq&ned In iule #nd .lts r@&ii&hlp to the:. : 
concept of minimized threat levels In these rulemakings Is uy&gr to irs. ViN it :. 
appearato us ihat a contained in ,dete,Hnipation based on B site specific 
.detQrminatlon.‘aatlsfies any tyqulrement to achieira. minimized ?hre#t levels., :If this : 
is not 6PA’s position, then EPA has &tide a-major change in policy for which no l 

‘. notide has b&n glvefi, for which ‘no ratiansle. has been .provid’ed Bnd which may 
mean th$t the work on the FWlR bhiil ba a complete waste of time. More to the 
point; if this’lnterpist@tion shout the affect of the contained, In ru[?.h@s changed it 
may bring to 14 halt theiwo remedial projects raferencyi $bove and ufidoubtedly 

’ countless’other’projeti. , ., 

In. ordar t6,avoid delay end unn&zess&y-additional expense, In &mnectldn with.. 
apprbilng bid8 from reniedlattdn ‘kwItractk3, we request e~prompt respotise. . 
Mbnsanto woUd also like an opportunity t6 meet with the Agency at she Agency’s 
convenience during .lanuary’to address the matters rsiaed In fhia letter. ( 

I’ve look f&vard to the’ Agency’s urdeni consideration tind ,tesponse on this 
importanr matter. 

- : 

,I,‘.. :,. 

,: ‘. .: 

. 

S 
I 
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. 
cc: Barbara Pace, Esquire, EPA 0ffice”af General Counsel 

Steven Silverman. Eaqulre, EPA 
Richard Kinch, EPA . 

. . . 

. Mr. Thomas Powers,.Aotlng Commlssioner 
. 

Mr. John Certigan ;, 
vr. Sri&Moran .. . 

4ammonwee’lth of Massachuaetis. 
. : . 

Bepanment’of Envlronmental Protection 
One Winter Street 
Bostop, Maysfclpsett8 02 1 Ori 

. . . .(. ,’ 
Mr.f?ichardChaqUn .’ :..‘, ,’ ‘. . ‘.. 

1. .., 1; .,. ;.. .~,,$~,~ _ ., 
. . 

.&m~on~qlgh.:pf M+oh~e$s-~; ; .i; .+ .., ;$.,;-: ~, ;:; ‘/ii.; $: 1;. .! t . : .’ ” ” . ” 

., Department of.,Envltonmental Protd&on : : 
..*~,$-+xs2+~;.; .,, ‘ ,;..i, ., ., G ‘G:, 

,. ,‘#*, ‘.. 
%I Com’meme Way .. ” :. ‘. ‘..:, 

. . .Woburri;Messach~~~~..01801 .‘, 1’ ,‘. ; ‘:,‘, ‘1’ ‘,;. :,:’ .::., _ 

Mr. Douglas Crkit . 
Mr. Tom Jecha 
Ms. Wendy’Auzacky . 
Texas Natural Resource Conservation CommiGsion 
P.O. Box 13087 

‘Austin, 1-s 7871 l-3087 - 

. Lowell Martin, Esquire, RCRA Corrective Action Project 
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UNITED STATES ENVIRONMENTAL PROTECTION AGENCY . 
WASHINGTON, D.C. 20460 

. : 

MEMORANDUM 

OFFICE Of 
SOLlo WiSTE AND EMERGENCY 

REWONSE 

sJBJx!T: 

PROM : 
P .~~e~~~~y;y?i~G.&p$!~~~~~ Policy 

d-- Permits and Stat; .Programs Division, osw . . 

TO: Norm Niedergang, Director 
O ffice o,f RCRA, Region V 

. 
Recently your .staff,contacted us in regard to the Agency's 

current,RCRA contained-in policy as it applies to environmental 
media that contain P and U listed hazardous'wastes .Since this 
question has.been posed several times by other Regions we would 
like to take this 'opportunity to articulate the Agency:= position 
on this matter. 

The RCRh contained-in policy applies to P and U listed 
wastes in the same manner ae“for other listed,wastes. Although 
5261.33(d) specifies that contaminated soil and water' generated 
from the cleanup of releases of P and U listed wastes must be 
managed. as hazardous waste,, such soil or water would not be 
considered "contaminated" in this particulars context if the 
implementing agency determined that the media did not contain 
such a listed waste. 

As you may know, the O ffice,of Solid Waste is currently 
developing a~ new rulemaking-- the RWIR Contaminated Media Rule-- 
.that will likely codify the'contained& concept in some detail. 
That rulemaking should hopefully resolve a number of the 
questions that are often asked regarding the current contained-in 
policy. Several of your staff are members of,the RWIR-Media 
Workgroup, and we will keep them apprised of any further 
developments regarding this concept.., : 

If you have any questions, please contact Dave Pagan or 
Carolyn Hoskinson of my staff, at (703) 308-6620 and. 
(703) 306-8626 respectively. 

cc: J. Boyle 
K. Pierard 
B. Pace 
T. Kaneen 



+A+ D%S 
UNITED STATES ENVIRONMENTAL PROTECTION AGENCY 

WAWNGTON,O.C. 20480 

M#‘22 w4 
Nr. T. L. N&rich, Jr. 
T~whnie81 Dinetar 
W8ato 'pldmolcgy 88rvica8, Ine, 
640 Park Placa 
Hiagag8 .Pallr, N4v Yorli 14301 

Dear Xr. Nebrfobt 

I aa plmasm&to rmmpand to your l&tar OF Jmnuary lo, 1994, 
in whiah you r8qu88t8d alariiic8tion oi thm Agmncy~s woontalmd- 
ia" poliay. Tha l poaific guamtion that you r8i88 raged8 soil 
contamiaatad with a li8tmd Imstm that ir liatmd only buY8ura of 
it8 iggi+bi1ity. You qumtion .vhdhor the contuiaatad &oil fs 
l till l harudoua vamtm. vh8n,it ir not ignit8blm.. Th8 mxamplm 
that you cik involvu mail contakinated with U139. You 8180 
rai88 th 88a8 quqtiozi for roil8 oontdnatad with other li8tmd 
warta8.(8uch a* .?003) ,Ahat 8rm lirtmd 8018ly for ignitmbflity. 

Aa you ccmatly l t8ta ia your l&tar, gnder the %otitriied-. 
in policy", the authorLud 8tata or EPA h88.thm dimratfon to 
detmr&na coatrrinant-•pmcifio hmmlth-bared lmvr&s, ruch that if 
khr ooaoentrationa of tha hrardow ask coaatituutt8 v*ra bmlov 
thooa 1~1018, the media vould no longar bm conmidmrmd to ocntaia 
the maa. Tha hulth-barad 18val8 u88d in auking acntainod4n 
dotaminatfon8 8ro ude on 8 dte8paaifio ba8i8. EP& ha8 
cobifiad the ccntained-in policy for aentaalnated debris (mo 57 
9% 37aa5,,hugu8t 19, 1991). 

'In 08808 whum the wamto ii listmd ianly ior ignitability, 
hd tha contaainatad roil ir not ignitable and dm not uihibit 
any.oth*r ~8ctori8tic8, titm coatuinatad l oil.mmy contain 
hararduum cona~ituontr 8nd tZmr8by contain the fisted v88t8. T?m 
l uthorL88d,rtat8 or~NPA a8y l at8blish hulth-ba88d lmvml8 for any 
hamrdw8 qosut~tu8at8 pramat in tha aoMamin4tad ioil belov 
which the ,contuinatad roil~would no lonqu contain thm 118tmd 
wqsto. For -10, for ,a roil contaninatrd with 3003 lirtrd 
wamtm, tha authoritad l tata or EPA might rrtablimh aontainsd-in 

-d&a@nation lmvrl8 for individual solvaatm am wall for ally 
matala that might be prauat. Thi8 int8rpratation i8 conmi8tmnt 
v&b the doli8ting proao88 *or v88t88 that 8r8 li8tad 8018ly 
be8u8a they exhibit a a&8r8etari8tLo. “To MICE 8 &liSting 
dmtamfnatfon, t&r Admfnf8trator may axamine mdditionml hmrmrdou8 
oonmtitumntm ,otbar than thomm for which the v8mt8 vaa limtmd 
(260.22(~)(2)).~ 
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iJNl7ECI STATES ENVIRONMENTAL PROTECTION AGENCY 
WASHINGTON, O.C. 20460 

. . 

mT= I 5 1992 

Mr. WSlliam L. Warren 
Sheikman"and Cohen Cohen, Shapiro, Polisher, 

IO09 Lenox Drive,, Building Four 
Lawrenoeville, NJ 00648 

: Dear Hr. Warren:, 

I ampleased to 'respond to your letter of August 26, 1992, 
in which you requested clarification of several'issues relating 
to the regulatory status of soils contaminated from releases of 
commercial chemical products. f 

The example outlined in your letter dealt specifically with 
leakage of carbon.tetrachloride from a 'tank; Since the carbon 
tetrachldride has been Idiscarded in this case, it would be 
identified as U-211 listed hazardous waste. The key question 
posed in your letter is whether the resulting contaminated ,soil.. 
is hazardous waste, and'under what circumstances'it would be 
subject to hazardous waste management requirements. 

Under EPA's 'regulatory definition of hazardous waste .in 
5261;3'(c)(l), soils that contain hazardous wastes must be managed 
as if they were hazardous wastes until or unless they no longer 
contain the listed was,te,.exh$bft a' characteristic, or are 
delisted (see 57 Fed., Reg.. 37225, Aug. 10, 1992). Under the 
"contained-in policyfl( the authorized State or EPA has the 
discretion to determine contaminant-specific health-based levels, 
such that if the concentrations of the hazardous waste 

-constituents were below those levels the media wou.ld no longer be 
considered to contain the waste. This applies to "I.7" listed 
wastea, and other listed wastes. The heaith-based levels used in 
making contained-in determinations are established an a site- 
Sp8CifiC bas&Jn accordance with general State or Federal 
guidelines, or by means of a site specific risk assessment. This 
discretion is available .to the State Administratar in' an 
authorized State, or btherwise is vested in the EPA Regional 
?+dministrator. 

In the example outlined in your letter, you state that the 
contaminant levels are below the State's remedial requirements. 
As such, it may be that the State would dete'rmine that the soils 
do not dontain hazardous wastes. 1f such, is the case, and 



I hopa that thii haa halpad to clarif 'tha imrurr that you haw raised. r If you have my further qurr fonr, plrara aontact Hugh Davi# at (703) 100-6633. 

of,.Offioo of Solid Wamta 



Part II 

Environmental 
Protection Agency 
40 CFR Part 148 et al. 
Land Disposal Restrlctions ,for Newly 
Listed Wastes and Hazardous Debris; 
Rule 
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ENVIRONMENTAL PROTECTION 
AGENCY 

40 CFR Parts 140,260,261,262.264, 
265.268,270 and 271 

IFAL-4132-41 

RIN 2050-AD36 

Land Disposal Restrictions for Newly 
Llsted Wastes and Hazardous Debris 

AGENCY: Environmental Protection 
Agency (EPA). 
ACTION: Final rule. 

SUMMARY: The Environmental Protection 
Agency [EPA] ia finalizing treatment 
standards under, the land disposal 
restrictions (LDR) program for certain 
hazardous wastes listed after Novemhcr 
fl. 1964, pursuant toe proposed consent 
decree filed with the District Court that 
csteblished a promulgiltion dote of June 
1892 (EUF Y. Reilly. Civ. No. 68-0596. 
D.D.C.). EPA is nlso finalizing revised 
treatment standards for debris 
contaminuted with listed huzardouu 
waste or debris that exhibits certain 
bazardoos waste churecteristics 
(hereinafter referred to RS hezardous 
debris). and several revisions to 
previously promulgatqd stendards end 
requirements. Thew actions me being 
taken i,s part of the RCRA Reform 
Initiative. and are crpected to fecilitato 
implementation of the LDH program. 
EFFEbTlVE DATES: This final rule is 
effective on June 30, 1992. except for 
$$ 148.17(a). 260.10. 261.3(c)(Z)(ii)(C), 
208.2. 268.5, 268.7, 266.9, 266.36~e). 266.40. 
268.41. 269.42. 269.43, 266.45. 266.46, 
268.50. 270.14. 270.42, 270.72, end 271.1. 
wbicb are effective November 16. 1992: 
and $9 262.34, 264.110. 284.111, 264.112. 
264.140.264.142. part 264 subpert DD, 
265.110. 265.111. 265.112. 265.140. 265.142. 

265.221. and part 265 subpart DD. which 
February 18.1993. 
The official record for this 

EPA RCRA Docket. room 
reet SW.. Washington. DC 
ket is open from 9 nm. to 

thrbugh Friday. except 
ideys. The public must 

appointment to review docket 
rids by calling (ZOZ] 28&9327. A 
mum of 100 psges from the docket 

RTHER INFORMATION CONTACT: 
ior general information, contact the 
iCRA Hotline at (600) 424-9346 (toll 
‘ree) 01’ (703) 920-9610 locally, For 
nformation on trestment standards for 
newly listed wastes or hazerdous 

debris. contact the Westa Treatment 
Branch. Office of Solid Waste (0% 
322W). U.S. Environmental Protection 
Agency. 401 M St.. SW.. Washington. DC 
20460. (703) 30%6434. For information on 
capacity determinntions or nstionel 
cspacity variances. contact the Capacity 
Programs Branch, Office of Solid Waste 
(OS321W). U.S. Environmental 
Protection Agency. 401 M Street, SW., 
Washington. DC 20460. (703) 306-6440. 
SUPPLEMENTARY INFORMATION: 
Outline 
1. Background 

A. Summary of the Hazmdous and Solid 
Worn Amcndmcnts 01,984 

R. Yollulian Prevention (Waste 
Mioimizotion) Benefits 

II. Summary of Final Rule 
A. Newly Listed Wuates 
B.‘Changcs to Current Regulations 
C. tlnzordous Debris 

tit. Dctaited Discuwion of Final Rule: Newly 
Listed Westcs 

Il. Waatcs from the Production‘of 
Unsymmetricut Dimcthylhydrozine 
(KIW. K109. KIW. and KIIO, 

C. Z-Ethoxyethimol Wastes [U359) 
D. Wastes from the Production of 

Dinitrotoluene and Tolucnediamine 
(Kill and KllZ. “32e nod “353, 

E. Wastes from the Production of Ethylene 
Dibromidc (K117, kll8. and K138) and 
Wiistes from the Production of Methyl 
Uromidc (KU1 tend K132] 

‘I:. Wastes from the Production of 
Ethylenebisdilhiocnrbumic Acid (KU% 
K124. K17.5. end KY&) 

IV. Detailed Discussion of Final Rule: 
Changes to Existing Regutstions 

A. Revisions to the Fee-Ywl5 Spent 
Solvents Treatment Slandimls 

B. Conversion of Wastewi&?r Standards 
Based on Scrubber Waler 

C. Revisions to Trontmcnt. Standards for 
KOel. K082. and FOOe 

D. Vanadium: Trea#tment Stundurda nod 
Appendix VII1 

E. Notification nod Cerlificotion for 
Chsrscteristic Wastes 

P. Wastes Listed Becwse they Exhibit a 
Characteristic 

ii. Retrofitting Surfucc lmpoundmente 
Under Land Disposal Restrictiona 

V. Detailed Discussion of Final Rule: 
Hazardous Debris 

A. Overview 
B. Definitions of Debris and tlazsrdous 

Debris 
C. Treatment Standards for Hozardaus 

Debris 
D. Exclusion of Hazardous Debris from 

Subtitle C Regulation 
E. RegUtattOn of Trentment Reaiduela 
F. Permit Requirements for~Trcatment 

F~Cillli~~ 
G. Capacity Variance for Hazardous Debris 
H. Other lsaucs 

VI. Capacity Determinations 

A. Capilcity Analysis Results Summary 
8. hwilnbie Cspacity 
C. Petroleum ,kfi”ing Wtlales snd Other 

organic was,cs 
D. Required sod Available Cspucity roar 

Newly Listed Waste8 Mixed with 
Radioective Contnminants 

E. Required and Available Capacity for 
Debris Canteminsted with Newly Listed 
WCl8lC8 

P. Capacity Determination for Underground 
Injected Wnstea 

G. Revisions to Treatment Standards for 
Keel. FOOe, and KOBZ 

VII. Implemcntstinn 
A. Facilities Qoolifying for Interim Status 

Due to Storage of Prohibited Wastes 
Q. Co”lai”menl Ooildings at Generator 

Sites 
C. Addition of Waste Maongemunt 

Cnpwity ~1 Pcrmittcd and tntcrim Status 
Pucilities 

n. Conversion of En&wed Waste Piles to 
Containment Buildings et Pcrmilled and 
Interim Stotus Facilities 

VIII. State Authority 
A. Appticnbitity of Rules in Authorized 

!3,llCS 
B. liffect on State Authorization 

Ix. ,tCg”h,tO~ ,bq”i~~“W ”t~ 
A. Economic tmpsct Screening Aoalysi8 

Pursuant to Executive Order 1~91 
8. Rcgul~lory Flexibility Anidysis 
C. Pnpcrwork Reduction Act 

1. Background 

The Hazardous and Solid Waste 
Amendment8 (HSWA] to the Resource 
Conservation nod Recovery Act 
(RCRA]. enacted on November 6.1964. 
ellow hazardous wastes to be land 
disposed only if they satisfy either of 
two conditions: (1) They can either bc 
treated, or otherwise satisfy. the 
requirement of section 3004(m). which 
provision requires EPA to wt levels or 
methods of treatment. if any. which 
suhstsntially diminish Ihe toxicity of the 
waste or substantially reduce the 
likelihood of migration of hazardous 
constituents from the wtwte 80 that 
short.term end long-term threats to 
human health end the environment are 
minimized; or (2) they CR” be land 
disposed in units satisfying the so-called 
no-migration standard in sections 3004 
(d)(l). (e)(l). and (g)[5]. Lend disposal 
includes any plecement of hazardous 
waste in o landfill, surface 
impoundment, waste pile, Injection well. 
land treatment facility, salt dome 
formation, salt bed formation. or 
underground mine or ceve. RCRA 
section 3004(k). 

EPA wee required to promoI&? lend 
disposal prohibitions and trestment 
standards by May 6.1990 for all wnstm 
that were either listed or Identified es 
hezardoua et the time of the 1984 



debris evendf the equipment wBs used 
to lrmtlasstro’ar \mvabw&a6. The 
connnenters are~axtwLXdlpomded 
pump wfIltm ueedlo!treat BwBste Is 
debris, but:thewaBte&wmped “r~flkmed 
is tidehis. ~augh:s”m~filtered “I- 
pumped wB~t~~wUlzont~mbmtethe 
pumpnr~fi~:(htdeed, ihat:is’the basis 
for subjsntb@be:fUti:ar pnmp,to.the 
treatment~~~ds),:thecontantineted 
pump~or ftltBruriUvirtudlg always~be 
comprised prlmnrily of<ddbris.rather 
then westerdd so would be~olasetfied 
es debris. 

f. Intact Containers Are Not Deb% A 
number of commenters requested 
comment on the relstionship ,between 
the proposed treatment standardn for 
debris an&he so-cBlled,empty 
container rnle.inO 261.7. That rule states 
in essenoe.~hat with respect ;to 
contatners:h”lding hazardous wBste. 
what is regulated is the hazardous 
waste in the cont&iiner.snd not *he 
container itself. Thus. empty containers 
ore not regulated. and the~hazardous 
wastes in nonemp(y containers were. An 
empty container is one from which all 
hszsrdoue w&es have been removed 
using ~practices~commonly vtilized for 
waste removal, and in which not mpre 
than 2.5 centimetewof wsste remains. 
(Slightly dtfferent tests qpply,t” 
containers holding acutely hezsrdous 
wastes.) 

Since containers em potentially 0 
form of debris, there is,a questfon 
whether either empty “P nonempty 
containers ore subject,to the.treatment 
standards for debris notwithstanding 
5 261.7. EPA is indicating in this rule 
that the debris treatment standards do 
not override the empty container rule. 8” 
that rule remains in effect. EPA~is taking 
this step largely~because~it did not 
propose the issue for aomment, and any 
fundamental changes to tbeempty 
container rule merit fuller public 
participetion:than eff”rded,here. In 
addition, EPA has not fully studie&the 
implicetions of mekisg changes in the 
empty container rule:to accommodate 
regulations under~the land disposal 
prohibitions program. 

Today’s final ruletius indicates that 
intact containers aremever~c”nsid~rBd 
to be debris, an&l thus~woufdpevBr’be 
subject:to:treatment standerds for 
debris. Intact containem aweither 
empty “I nonempty. Ifempty they.are 
not subject tosegulstton, Beprovided by 
B 281.7(B)(1). If nonempty. the hazardous 
wuste within the contedner:is~euhject-to 
the lend disposal prohibitions.(aa well 
Be the rest ofsubUtle,C regulations). 
EPA also does:notwxmIder intact tanks 
to be debris. B” that any.hazBrdous 
we&s in fake would bewblect to the 

etanderds~or those,wsstes. not 
(potentially) t~&mamBnt etenderds for 
debris. 

It should be noted, however, that EPA 
is reading the empty container rule in 
8 281.7 to Bpply to intact containers. The 
Agency Is doing e” because the rule WBB 
clearly intended for devices that 
function Be containers, not for crumpled 
drums that are not easily emptied by 
normal~means. See %.281,7(b)(1)(i). 
Nonfunctional containers me more 
naturally classffiable~as.debris end the 
treatment standards adopted today me 
appropriate For suah damaged 
containersbeing disposed. 

By “intact.container”. the Agency 
meens B container that can still function 
ee a contuiner. The Agcncy.believBs that 
B container that is unbroken end,still 
retains at least 76% of its origins1 
holding capacity (i.e., has not been 
crushed more~than 25%) is still Intact. 
The Agency selected the 75% “riterio” 
because: (1) It Is withln B reasonable 
range of 50% to90?6; (2) selecting an 
original volume criterion on the high end 
of the range (e.g.. 60%] .would result in 
containers containing large quantities of 
waste being considered debrie even 
though the containers oould be readily 
separated~fromdebris; end (3) aelecting 
an,original volume criterion on the,low 
end of.the,runge (e.g., 50%) would 
subject the,weste in containers that 
hewbeen severely crushed to the 
trestmentstandards for the waste. Thin 
would require removel,of the wetlwfrom 
the contatnwfor tmetment which mey 
be imprscticeble for severely crushed 
containere; 

Finally, it tihduld benoted thut by 
observing the empty aonteiner rule. EPA 
is creatinga~limlted exception to the 
nonsegP~gation,principle dIscussed 
above.,In situations where intact 
containers ere miNted with true debris 
(i.e.. metarials olassifled ee debris under 
today’s rule), ,the intact containers thus 
would have tobe removed snd manened 
separately. 

The followinn exsm~le indicates bow 
these principles would apply. At B 
remediation site. ruptured drums Bre 
discovered still co&eining:edme 
prdhibited hazardous waste. Mi.mdin 
with,these drumaere other drums some 
of which.are not slgnlficantly damaged 
or crumpled and BlLstlll contsin 
prohibited hazardous .wBetes. All of 
these drums esegcdng to be dispoeed of 
off site. 

Under today’s rule, rhe ruptured 
drums ere, debris (bmken or ruptured 
containers Bra always debris~if 
contaminated with prohibited wuste] 
end osnnot :,beland dieposed until >they 
em treeted.by”ne,of thedebria 

treatment methods. If hezsrdous wBete 
is rem”vedfrom4he drum:during 
treatment. thewaste~llke all!trestment 
restab~es,.tewbject to dwtrestment 
standerdsfor the:pmb&ited waste. W.lth 
reepact to~thewuuptured douma. those 
thatare intsot:~i~.;thoeqthst~retain~et 
lesst 75% of thelr~orlgbud volume) Bre 
nonempty containers under $261.7. The 
waste in~these~drunm ts subject to the 
treatment~atsn~srds~forthe prohibited 
weate. Thowthat BrB not:intect.(i.e., 
those that retabrless‘then 73% of their 
orlginal volume) emdebria. 
2. Definition ofHazardous Debris 

a. ,Which :Dtibris is Hazardous. ondof 
this:Debris, .Whioh is Prohibited? This 
rule applies “rtly t”:deixia thstis subject 
to subtitle C.reguirrtion~when it is 
generated.,As EPA proposed. this 
means: (1) Debris thet.contsins listed 
hazardous wastes:(either on the debris 
surface. or in ite interstioes, such ss,p”re 
structure): or (2) debris that exhibits e 
chnractwistic of hazardous. See 57 FR 
983. To be prohibited, end hence subject 
to the treatment stenderds adopted, 
today, the debrle would hawto’be 
contemineted with listed wastes dud 
we also prohibited. “c exhibit e ’ 
prohibited characteristic. Thus, only 
debris that is corlteminsted with B listed 
waste for which,EPAhas estobliehed B 
trestmsnt standard,.und debris 
exhiblting the charecteristics of 
ignifsblllty, corroslvlty, ,reactivtty. or EP 
toxicity (plus exhibiting the TC 
chsrscteristic, since the debris must still 
be B hazardous waste) are subject to~the 
treatment standnrds adopted today. 
(Most,of.these debrlwastes, of cowee. 
Bre already prohiblted by virtue of 
previous rulemsklngs: only debris 
contaminsted exclusively with~the 
newly listed wastes for which%PA ie 
adopting trestment~standards todsy 
would be newly prohlbited under 
today’s rule.) 

b. Codification of Contained in 
Principle for Debris. In adopting the 
definition that debris contnining’listod 
hazardous waste Is regulated under 
subtitle C, EPA is codifying the 
“contained In” principle. which hue 
heretofore served 88 en interpretive 
gloss on the existing nilxture end 
derived from tules. See~67QfB83. CMA 
v. EPA, 889 F. 2d 1526 (DC. Cir. 1989). 
As.explained at proposal. id. 81980. tho 
contained in concept will spply:to both 
media end nonmedla debris [en 
approadh with unsnimoue support in the 
public comments). 

Furthermore, EPA is also codifying the 
cordllary part dfthe~conttdned in / 
principle: That~debrls tihidh~n”~lon3cr 
“contsine~~l~eted~heearllous waste 
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would no longer be subject to subtitle C 
regulation. provided that it does not 
exhibit sny hazardous waste 
chsrscteristic. Thh involves a case-by- 
~88e determination by EPA, made upon 
request. that debris doenmt contain 
hazardous waste at significant levels, 
taking Into consideration such factors 88 
site hydrogeology and potential 
exposure pathways, but excluding 
management practices.a’ Debris found 
not to contain hazardous waste (and not 
exhibiting 8 hsz~dous waste 
characteristic) would not be subject to 
further subtitle C regulation. and 80 
could be lend disposed without further 
treatment. In addition. these levels could 
be achieved by say form of treatment 
other than lmpermi8sible dilution. and 
thus need not result from application of 
the debris treatment methods adopted 
today. Id. at 983-M. 
3. Relation of Todefs Rule to the 
Ifszsrdous Waste Identifkation Rule 

On May 20.1992. EPA proposed 
comprehensive revisions to the 
regulatory definition of hazardous 
waste, asking for comment on o series of 
option8 for redefining whet 8 hazardous 
waste is. See 57 FR 21450. These rules 
could affect which debris is considered 
to be hszsrdous when it is generated 
(both through modifications to the 
hazardous waste definitions end the 
contained In principle), and 80 could 
affect both the definition of hazardous 
de’bris used in this rule. end possibly the 
extent such debris must be treated by 
prescribed methods of treatment. EPA 
has attempted to note in each of the 
sections below the potential overlap of 
this proposed rule on the rules adopted 
todsy. 

Although the Hazardous Waste 
IdentifIcstion Rule (HWIR) when 
promulgated will affect the definition of 
hazardous debris subject to today’s 
treatment standards, the Agency 
believes ibst it is nonetheless 
appropriate to make the treatment 
standards qffective immediately upon 
promulgation. The Agency does not 
believe that today’s, rule~~ill place on 
unreasonable burden on generotors of 
hazardous debris thoi may subsequently 
be determlned by HWIR not to be 
hazsrdous because the Agency has 
provided o nstionsl, case-by-case 
capecIty variance for hazardous debris 
that defers the,effective date of todsy’s. 
treatment etandards until May l&1983. 
By that time. the Agency b&eves that 
the final HWIR will be promulgated ,snd 

the treatment of debris that HWIR 
determines Is no longer haznrdous wilt 
be precluded. 
C. Treatment Standards for Hazardous 
Debris 
1. Overview 

In this section. we discuss: (1) The 
treatment tecbnologietl proposed 08 
BDAT; (21 the contaminants subject to 
treatment; (3) the debris treatment 
standards; (4) alternative LDR standard; 
(5) performance standards that must he 
met to ensure effective treatment and to 
comply with the BDAT standards: (6) 
contaminant restrictions for certain 
treetment methods; (7) use of treatment 
trains for multiple contaminants and 
debris types: (8) treatment of 
characteristic debris;~(B) standards for 
debris that is inherently toxic (i.e., it 
fails the TC and EP for metal 
contamination because it is fabric&d 
from 8 toxic metal); (10) relationship of 
TSCA PCB rules to today’s rule: (11) 
relationship of existing agency 
standards for asbestos to today’8 rule; 
(12) special requirements for radioactive 
debris; end (13) implementation of 
treatment atandords. 
2. BDAT Debris Treatment Technologies 

a. Identificolion of BDAT Treotmew 
Technologjes. The Agency considered o 
treatment technology to be “available” 
if the technology itself or the services of 
the technology ore able to be purchased. 
and the technology substantially 
diminishes the toxicity bf the waste or 
reduces the likelihood of migration of 
the waste’s hazardous constituents. The 
technologies that the Agency has 
identified o8 best demonstrated 
available technologies (BDAT) have 
been used to treat hazardous debris et 
Superfund sites. to remove radioactive 
mete18 from debris, to treat debris-like 
materiel contaminated with compounds 
similar to one or more of the compounds 
in the debris contaminant categories or. 
based on engineering judgment. ore 
npplicahle to debris. 

The Agency considered 8 technology 
to be demonstrated for 8 particular 
waste if the technology currently is in 
commercial operation for treatment of 
the waste or constituent of Interest or 
similar wastes or constituent8 of 
interest, Including waste8 not regulated 
under RCRA. such 88 PCBs and 
radioactive waste. The Agency 
identified demonstrsted technologies 
either through a review of the literature 
in which current weste.treatment 
practices were discussed. or through 
Inforamtlon provided by specific 
feciIities cllmently tresting the west0 or 
st,mt!ar wastes. EPA 8180 considered 88 

demonstrated technologies those used to 
separate or otherwise process chemicals 
end other materials which ore similar to 
the waste or constituent of interest. 

The Agency also’reviewed the 
properties of debris which may directly 
affect the efficiency of treatment 
technologies. Debris characteristics 
which may affect the performance or 
effectiveness of treatment technologies 
to clean various types of debris include: 

l Destructibility; 
. Hardness end brittleness: 
l Moisture content; 
l Permeability: 
l Size, homoneneity. end location (in 

situ versus ox 8Ytu); 
’ Surface texture; end 
. Total organic carbon (TOC). 
Under today’s rule, the Agency has 

identified the following 17 treatment 
technologies 88 BDAT for hazardous 
debris: 

l Extraction Technologies: 
-Physical Extraction 

-Abrasive blasting 
-Scarification, grinding. and planing 
-Spslling 
-Vibrstorv finishing 
-1figh pro~sure stesm end water 

*prL3j% 
-Chemical Extraction 

-Writer washing and spraying 
-Liquid phase solvent extraction 
-Vapor phase solvent extraction 

-Thermal Extraction 
-High temperature met& recovery 
-Thermal dosorption 
l Destruction Technologies 

-Biodegradstion 
-Chemical oxidation 
-Chemical reduction 
--Thermal destruction 

* Immohilizotion Technologies 
-Macroencapsulntion 
--Microencapsulstion 
-Sealing 

Summary descriptions of these 
technologies we presented in Appendix 
I of today’s preamble end treatment 
performance stsndsrds for ench 
technology ore prescribed In Table 1. 
$268.45. Further, detailed information 
on the various treatment technologies is 
presented In the Hazardous DebHa Final 
Rule Technics1 Support Document. 

b. Changes in Identification of BDAT 
Technologies From Proposal. Based on 
public comment end the Agency’s 
further evaluation, the Agency he8 
determined that two debris treetment 
technologies proposed 88 BDAT- 
electropollshlng end ultrsvlolet 
radiation-are not BDAT. end an 
additional technology not proposed 88 
BDAT-high temperature metal 
recovery-ia, In fact, BDAT for 



UNITED STATES ENVlRONMENTAi PROTECTION AGENCY 
WASHINGTON. D.C. 20460 

John E. Ely 
'Eniorcement Director 
Virginia Department of Waste Management 
101 North'l4th Street 
Richmond, Virginia 2~3219 

Dear Mr. ky: 

At the roguest of Carlyle C. Ring, Vice President and 
General Counsel of Atlantic Research Corporation, I am sending 
this letter to summarize the.Agency*s current position on the 
"contained-ins interpretative policy. 
based upon Mr. Ring's letter, 

It is my understanding, 
that there was some question a8 to 

whether the "contained-ins interpretative policy applies to all 
environmental media or only to ground water. ,Wr. Ring's letter ;! 

.also suggested that a letter Srom my Ofiioe would help resolve '1.j 
thia'matter. I hope this letter will answer thin question and 
further'clarify the policy. 
information, 

I have also enclosed, for your 
a memorandum Srom Jonathan Cannon to Thomas Jorling 

dated June 19, 1989. I hope that you will find.these helpful. _ 

The "contained-in" interpretation addressee environmental 
media (i.e., ground water, soil, and sediment) contaminated with 
RCRA listed hazardous waste. Our federal regulation8 at 40 CPR 
Part 261.3 identify hazardous wastes. Among other things, these 
regulation8 state that a solid waste mixed with a hazardous waste. 
ds a hazardous waste. However, these regulation8 generally do 
not specifically address environmental media, which are not solid 
~waates, mixed with.listed hazardous waste. The Agency's~ position 
continue8 to be that mixtures of environmental media and listed 
hazardous wa8te (i.e., contaminated ground water, contaminated 
soil, and contan@nat,ed sediments) must be managed as if they were 
hazardoun wade. Thi8 position is known as the "contained-in" 
policy. EPA’s application. of the "contained-ins policy to. 
contaminated media waa upheld by the D.C. Circuit Court OS 
Appeals in -al Wuaaement. IIP& v. U.S. EPA, 869 E.2d 
1526 (D.C. Cir. 1989). 

Consistent with this approach, the Agency further interprets 
the regulation8 to mean that enviromental.medfa contaminated 
with listed'hazardous waste must be managed a8 ii they were 
hazardous waste until the media no longer contain the listed 
hazardous waste '(i.e., until decontaminated), or are delisted. 
To date,,the Agency has not issued any definitive guidance as to 



. 

when, or at what 18ve18, environmental medid contaminated with 
l iSted hasardous waste no longer Contain that hazardous waste. 
Until SUCb guidance 18 issued, the Regions or authorized States 
my ,defsmim them 18VelS on a Case-SpeCifiC baSi8. However, as 
you know, States that are authorized to implement the RCRA 
hazardous waste program, a8 Virginia is, are not bound by EPA’s 
interpretation of the Federal regulations. Although they usually 
follow Federal intarpretatfons, authorized States may interpret 
their own regulations more strictly than EPA interprets the 
Federal regulations. 

Related to making a determination as to when contaminated 
media no longer Contain8 listed hazardous Waste, we suggest that 
a risk assessment approach be used that addre88e8 the public 
health and envirotiental impacts of hazardous constituents 
remadning in the treated SOilS. And as stated above, the 
authorized State could apply more 'stringent Standard8 or criteria 
for contaminated environmental media than those recommended by 
the Federal' EPA .if'the authorized state determined it to be 
appropriate. [Note: However, this approach does not apply to 
residual8 from the treatment of listed haZSrdOU8 waste or 
mixtures of solid waste with.listed hazardous waste under our 
cur'rsnt regulations, which must be delistedi] 

5 i) 
I hope #at this letter will be helpful to you in :i 

establishing and implementing Virginia's hazardous waste policie$ 
on related iSSUeS. Should you have any questions concerning 
EPA’k "contained-in" interpretative policy, please contact Steve 
Cochran, Acting Chief of the Waste Identification Branoh, at 
(202) 382-4770. 

0kector 
Office of Solid Waste 

cc: c. Ring 
D. Freedman 



Hr. David Buaaud 
Charaataritation C A85555m5nt Division 
Solid W&at) and Emarganay Raaponai 
tnvironmant~l Proteatlon Agancy 
401 n strut S.W. 
Room SE240E 
Washington, D.C. 20460 ' 
lb: Containad Xn Rula 
Daas Mr. Buaaatdl 

It i. our und6ratanding that the anclooad iattar of 
Assistant Adminiotmtor Jonathan ?A Cannon of Guru 19, 1989 
etatss #a policy and position of tha EPA that aa 
naontained in" rul4 rppliaa to ground w&tar’, aoii and 
fmdiaant. 

We would huaby raquimt that, a lottar ba sat to tha 
Virginia Dapartmant of Wsstm Narmgamant stating t&t thi 
maontainad ina rula of th* analosad Jqrling 'lattar l ppli.8 
to all anvironmantal madia. Tha lattar should ba aint to: 

.John E. Ely, Enforcement Diractor 
Virginia Daputmaht of Waata lhnagmnt 
101 North 14th Straat 
Ritihmond, Virginia 23219. 

It ia our understanding. that VDWM will accept such a 
latter indicating tha E+ Haadquartara policy as appliaabla 
to all madia, including aoil, in’ connaation with a numbar of 
sitas over which both ZPA Ragion 
jurisdiction. 

1x1 and VOW have 
The lattu alao would 'aaai5t in rUOlVing 

issua~~ iolatfng to 5 sit5 intilving Atlantis Raseuch 
Corpor8tion (ARC). 

Since tha 19SO’a ARC has oparitad 6 manufaaturing 
facility ior aalid ropallant rocket motors in G5ina5Vill5, 
Virginia. Currant y that plant is mmuf~aturing rocket P 
motors for tha Tomahawk and Stingar m~ssilU,~ among othar 
DOD programa. During ths SO’s through 70’8 ARC, lika. other 
industrial usara, did not handls solvants uaad for Cl88ning 
equipmant and painting in. the mannar *at thay ara now 
handl5d. Consaqumntly, it ~88 disaovuad in 1997 that tb5ra 
wa6 limited aoil and groundwtar contwination by 8olvants 
at ARC's G8inOBVill5 faaility. ~hia was promptly raportad 
to both VDWH and EPA Ragion III. A ,Conaant ordu: under 
Section 3008 VUI antarad into batwaan Region III and ARC ior 
study irid qlranup. : 
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xr. Tho8as C. Jorlfng 
‘commissionor , 
Oopartmant of Envirommntal Cony*wation 
Stat0 of NW .York 
Albany, NW Y;ork 2123J-1010 

Dear Mr. Jorlinqt 

'~ I uls kltlnq in rmpanr* to ywr Lettar of May 5, lqgg, in 
vh&ch YOU aSX.numeraus questlotir concening the regulatory 
status, un+ar the Resource Consena.tion ,and .Rocovery Act (~a), 
of l wironmental Qadfa’ .(qrOUnd water, soil, .and sadimont) 

'contaminated vith RCRA-listed hazardous varta. 

i 

Ati you pqint out in your latter, it 10 correct th&t the 
.,. .~g~ncy's."eontrin~d-in? intrrpretation is’that Cqntaminat~d 

environmental media must ba manag& pi u thy ~81s’ hazardous 
wastao until +hay no longer contain the listrd vasta, ok ar~ 

.dmliatad. Thii lrads to'tha.crltical. question of vhon an 
.mwironment&l udlua contaminated by Usted hazardous vast. 
ceases to be a listed hazardous vaata. In your. late, YOU 
discuss three gossibla anavers (baaad, on prwious EPA positiona 

. and, documents) vhich. you balirva addrrsa this quastlon, ‘and 
rquest the Agancy to clarify its interpretation. Each of th0~0 
is diqcuss*d ,bUov. 

Ttm first possible l nsvar you cite would be that the 
contaminated m8dSr vould ba s hazardous va8to unlw's and until it 
is delisted, b+d on the ~~liactur~~ and wdor$v*d-fras* gala&. A,s 
you correctly *bto in yout lrttrr , 
dascription duo to thm application 

a vast* that amts a list& 
of @ ithor of these ~10s 

rtiains a listed hasardou8’ vasta until it is tillsted,. Havwer, 
theaa tvo n8l.i do not pwtain to contanfnatrd l nVirOndntA1 
madia. undo? mr rqulations, contaain8tad aadia ars not 
con#ider# #01&d vastos, in the ssnse of bolnq abandonad, 
recycled, or inherently vaatr-likr aa those tarms are dofinad in 
the regulation8. Therof ore, contmlnrtsd UWirOnaantal~ madiA 
cannot ba conaidwad 8 hazardous vasta Via the “m iYtUrO* ~10 

to have I hasardow vasta dxtUrar a hatwdoar vaate must 
i!'& vith 8 u vasta pr 40 cat 26L3(a)(l)WfY)). 
Similarly, the *derived-froa' rule dew not apply to contaainat@d 
-dia. our baa18 for stating that.contsrinatti 8nvironmontal 
&$a muit ba managed, AS hazardoui WsstOS is that they %OntairP 
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1 irtad harordour Waste. Thena AnVirOmWit51 nedlA A&t bA 
manaqed as hazard&A WAStA bAcAuse, and only as long AS q "containa a listed hazardous waste, (l.c;, until dqcon&~f~ 

. . 

m.CdiA 
The ‘rrcond porsibillty you mintion ir that"rnvirqm.ntal 

contaminated with a RCM listed FAStA ncr &enqar hAv@ tc 
nAtiAq+d 8A A hatarduur WltA if tha hAzArdaus ConAtituanta A* 
completaly &moved by traatnent. This 1s conslrtent vith the 
Agamy’s *contained-in" fnterpratr+on and rrpraimts the 
Agency'q currant policy. ,' , 

.i 

Thi thiqd possibility you dl8cuss~egmA~ fropl Sylvia 
, ~ew;ca*s Jgnuary 24, 1999, namorAndum that you cited in ~QU: 

. This memorandum indi,CAtOS that OSW,haA not, i@AuAd An 
drfinitiV4. quidAnC0 AS to, whAn, Qf At vhat lAvel.8, environmAn: 
media ,contaminAtad vith listed hAzArdour vast8 are no longer 
conridomd to contain thrt hAsArdous vaste. It 8106 l trtas th . until such dafinitive gu'idAnca 10 ismAd, WI@ R~giona mAy 
determine thqsa lavrla on a are-•paeific baris. Yhora this 
drtsmination ~nvolvka an l uthotimd S+tA, ruch AS Nav York, 
pbliCy is that the Stati SAY also mak* such A deterdination. 

Ralated to such i dataamlnation, you AAk vhather a 
aasAsrm~nt apprqAch that addressAd the public health and 

r+k 
environmantA impacts of harar~aur conrtituants raaaining in 
treatment residU810 would be Acceptable. This aQprQach would t 
ACCAptAbtA for CantAminatad mAdia providad you Assumed a dirAct 
axpoaura l cenArio, but would not be.acMptAblr for *darivadrfrc 
wastas undw our eur.rwit rules. hddltionally, conaistant~vith 
tha l tatuta, Pou aould submtituta aoF St?inqant standwdi or 
ctiterie' for qontAninAted AnvironmAntAl mdia thm thoar 
racomnrinded by; the Federal EPA 1.2 you~data~inad it to be 
appropriate. 

TM Agency 18 WOntly inVOlV8d in 8 rulemaking l ffcrrt 
dimetAd rt Mtting m 1wAls for hAzArdau8 CotwtituantA 
balov vhich l l$giblA liStAd vastA8, trO8tWnt residuals from 
the00 vastas, and l wironmant81 media COntaminat8d vith, those 
lisfad wastes would no longrr h~vA to k amagad as hasardoua 

contamplAtad in th* PI 
thAt usad in the proposed RCRj, clam 

twas or tbA l xposura scenario (diract 
490 n.anagOmOnt acanwio (not in a’ vasta managraent 

(prfmari?y health-bacWr 

YAW find quoation ralitad to vhathor the *raaova and 
dacontroinata~ ~rmadura sat forth in the Uarch,l9, lSe?.E&& 
w pto8tiJe to the conforming ragulAt~on0 on c~oring 
Aurfac8 lapoundaants l ppliaa vhan making ComplatA IsaOVAl 
drtarminations ‘for l ofl. .Thaae procrdurrs do apply vhm one 

i 



-3- 

l 

chooses to CLOan ClOSS a hazardous vart.a surface inpoun&,ait t: 
rrmovitiq the vast*. The preaable lanouage state6 that ‘the *Se 
InterQrrts the tS~,*temov~* and "decontaminatr" to men &,,C., 
of all WaStSS, linsrs, and/or leachate (including ground watar 
that pore a substantial prqmt or:Qoton~ia~~thrrat to human 
health or the l nvitonment (32 a 6706). 'turthor diecUe8ion of 
thisa riquirraentr ia giravided,in a ClartfScatlan notice 
p@liSbad on birch 2,, '19SS, 153 a 1144) and in OSWZR Policy 

.Dit~ctive I '9476;00-18,on demonstrating eqUutv8lmce of Part 26 
clean closyre. vith Part 264 rquirenntr (copy enclosed). 

I hope ‘art this rkponse will be helpful to you ln " 
establirbinq and lmploaenting NW YOdC*a 'hazardous vaate polic 
on rrlated.imuas. should you Rave additional quertionr, plea. 
contact &b pellfnger, Chief oi the Warta CharaOterizatfon Bra 
at (202),475+551. 

Sincerely your8, 

. 

. 

*‘.. 

,’ 
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.UNlfgD STATPS ENVIROW’MNTAL PROTECTJON AGENCY 
WASHINGTON. D.C. 20460 

. 

. 
~SUEJRCT: Ststus of Contsminstod Groundvster,Snd LimLtation~ 

on D,ieposJl and Rouse 

FROU: 
Of!ico of Solid Waste 

TO:. isfe Zeliksog, Director. 
Toxic8 stid Wart6 +nsgem& Division 
Ragion IX 

. . ,. 
” In your memo of peceibsr i6, 1966 and the sttached 

matsthls, you,, stste# your uddetitsnding of. the ‘current, policy 
on the classificstion of contsmidstsd groundwater and described 

,issues which hsve l ri8en in CJlifornis,~regsrding reuse of 
coatsminstod groundvster from 8 Superfund site.~ 

Xou hsve sccurstely ststed the effects.. of the “contained 
in” policy vhfch governs situations such as the one you have 
described. Bri.efly, ,s. contslinstsd groundwater which has been’ 
treatsd such thsf it no longer contains hstsrdour constituents, 
need not be considered to bs 8 hsrsrUous waste, and benefici,al 
reuse of ‘the water i,e permissible. Wo hsve not yet issued 
definitive guidance oo levsls below. which the’ groqndristrr is,no 
longer considered to contain hstsrdous wastes. tintil such 
defini:tive guidance is irsued , tba Regions may determine’tbese 
levels on .J c&se-ipecif ic bsiis. 

It is 6ur expectation that ultimstely ‘the guidance on 
levels of bsssrdous vsstes which may rensin will mirror the 
levelb7i’fhe be: Minimis rule uhich is nova. under development 
by osw. I knov thst .Regioa 1X hss been psttici,pstiag in the 
Work: Gioup discussfons sad revisvs of this proposal and I urge 
you to continiae this ,involvement. 

In its present’ form, the De ninimia. approsch contemplates 
levsls based on health-bsaed standards Where JvJilJblslr 

,asruming direct. l xpusur+. with respect to the constituents 
of concern at the Fairchild Supetfund site -- trichloroethsne.. 



+8ntls reasmb ceqefau8n 
IQ‘. David Buebard 

-’ F&rtiJw 21, 1991 
PJqe ‘fW0 

Purhant. to .that Conoent Order, a8 an approved inter& 
mea8qr8, a pilot treatment unit wae authorize9 wing above 
qtotid bioaugmentad aoil venting. That pilot unit' Ime be- 
CdllUlf~y 8UOOei8f Ul , teetinq .non-dsted in three oi tm 
four, roil, pilee. It i8 antioipatsd the+ further teatinq mey 
8hw no+detect in the fourth 'pile. 
applying the "contained ina 

PiPA. taqion; 1x1, 
rule, i8 prepseed to authorize 

ARC ta usi -the soil am clesn fill on site. 

m 888Jrt8 independent Rw jUf8dictiOn and bee 
et&d that it 8ppUee the aoontained in@ rule to 
grfm@wakr only. VDWW, however, has ale0 indiaated thbt 8 
letter ,fromEPA’heedquJrtere etatinq thbt the ~oonteined inw 
rule sppliu to 811. media would bJ Jcoepted by vDwl4 88 8 
bs8ir ior expanding the mGontJined in* rule to 8oi& 
treatment, . 

8Jcau8e the pilot 8tudy was 8 8~~~888,’ hRC, under fha 
Corrective. Me~suree Study, contseplstee ueinq thr abave- 
ground pilot 8tUdy Jnd eimilar teOhnoloqfe# for remedietion 
of soil on the Gainesville 8&te. 0bvieU8ly it VOUld be Of 
no merit to incur th4 8Ub8tantial eo8t of .8uoh reaedistion 
if Vaac und&r the Vnixture~ and wdarivad .frOmm ruLe8; 
ri@uiree the *eated coil to be hauled to a lioenoed 
di8po8al faaility nor require8 delietinq after treatment. 

In the l veht y6U have any queetion8 COnCerning thi8 
requeet or need further informition ue would like to ha98 a 
nesting, with, you. kobwt Stroud, ,vho ha8 coqnizano8 of 
ARC's Con8ent order with EOA Reqion III, vould like to be 
included in any neetinq: I.vill qive you a call .,in $ fev 
daye tO’8e8 whether YOU Cu, tie8pnd fbvatebly $0 Our rm88t 
or whether a meatinq would be ,app?epriste. 

.- - 

I had hsd a oon+er8ation yesterday with Hike ‘ietr~eka 
Of y&r OfficS JIld hi 8uqqJeted th8t X 8llOUld put my reqU8.t 
in wsftinq. 

Gincerely, 

Csrlyle C. Rinq, Jr. 

C.C. Robe* Stroud 
'Michael TammIca 

tobert Grerve8’ 
Jdln t1y 

Patricia Tan 
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UNITLD STATES hNVdWT*L PROTLCTION AGINCI 
. 

SUBJECT : Status of Personnel Protective Equipment as a RCRA 
waste 

FROM : Sylvia K. Lowrsnce, Director 
O ffice of Solid Waste 

TO: Timothy Fields, Jr., Director 
Emergency Response D ivision 

This memo is in response to your izquiry about our planned 
“de minlmisn .-JIe z:d qbout the status of personnel protective 
clothing and other debris in the interim. 

The "de minimis" rule is intended to define levels of 
contamination below which wastes are not hasardous. In concept, 
this could apply to any type bf material, includinq clothing and 
debris. However, there could be some difficulty, in applying 
this approach to all of the materials of concern to you since 
test methods needed to determine the level of contamination may 
not be appropriate for all of the materials encountered. I have 
asked the staff responsible for developing the rule to consider 
this aspect of the "de minimis" determination as they Proceed. 

Until the time that a "de minimis" approach is available, 
there are several options for dealing w ith contaminated clothing 
and other similar debris. * 

Since clothing and the other materials of concern are,not 
considered solid wastes, they can be dealt w ith through the 
"contained in. policy. That is, i,f the hazardous contaminant 
can be WmOVetl, the underlying material is no longer considered 
to be a haeardous~waste and its disposal is not restricted. As 
you noted in your memo, this may not be appropriate in all 
situations, Since it may generate large volumes of contsminated. 
rinsate which must be treated boforr disposal. 

. - . .  
:’ .  . , .  

.__._, _ __ --. 

c  .- . .  - . .  --.--,-..--~ 
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Where it is impossible or impractical to remove the 
contam ination, the materials must be treated in accordance with 
the applicable land disposal restriction :LDR) standards and 
other applicable requirements of Subtitle C. If the waste is 
one for which treatment standards have been set, the material 
must be treated to the applicable LDR levels, or a treatability 
variance must be granted. The determ ination of which option is 
more appropriate will depend on the nature of the underlying 
material and on the treatment methods available. 

If the method of treatment necessary to meet the LDR 
treatment standards is inappropriate for the material in 
question, another method of treatment can be proposed through a 
treatability variance. Since the underlying materials vary 
greatly, it is not possible to give general guidance on what 
methods of treatment are appropriate in these circumstances. 
This decision must be m ad6 on a case by case basis. 

If the waste in question is a soft ham m er waste, as is the 
case in the situation described in the Region V m emo which you 
attached, then the soft ham m er provisions described in the 
August 17, 1988 Federal Register Notice on the First Third Final 
Rule should be followed. You should note that, although cost 
my be used to sotie ?xtent in determ i.:inq the practicability ?-; 
treatment for soft ham m er wastes, it is not a consideration in 
determ ining treatment for wastes which have standards in effect. 

Finally, you Cite the empty container rule as relevant 
here. while it is possible that the amount of hazardous waste 
remaining in a container could exceed that contained in clothing 
or other materials there is no wemptym rule for anything but 
containers,, and that concept would not apply to the situations 
you have described. 



umco fTAn% LNVIR~NMCNT*L CROTECTION AGENCY 

W~~NOTON. 04. m40 
.* 

NEIiORiNDUM 

‘SUBJECT ’ RCRA Regulatory status df Contrrainatrd ‘Qrbund water 

FROMi . Marcia E. Willisk, Dfrsctor 
Offico of Sqlid Wasts 

TO' Patrick Tobin. Dirwtar 
Wasto Mwwgemrnt Division, Region .Iv 

1986, 
This is in response to your mmor&dum of Saptaabor 18, 

regarding ths r8gulbtoq et&W8 of grobnd water 
cont.uninatsd vith hazardour vmts lowhats. To rrisver this 
qumation, on8 first ha8 to d8tarrPino the status of ground 
uxtsr. Undsr the regulations.~ ground vatsr containeg ‘in the 
squifsr is not considsrsd x solid wxsta, sines it is not 
“dixcsrdod” in the sons0 of being bbandonod, SmCychd, 
or inherently wxsto-iiks ss those tirms are dofinad in tbs 
rsgulxtions. Sax 40 CFI 261.2(a)-(d). Thersfors, contuPi- 
nstsd ground vetsr cannoe bs considwod b haxsrdous mmt~’ 
‘vi* the mixture rule (i.o., to hive a hascrdous vxste 
mixture, l hazardous vm must ba mix.6 with a solid vastei 
sea 40 CFR 261.3(~)Clj(iv)). Nevertholsss, groumtr 
contaminated vith. harsrdous vssto loschrto. is qtill sub jwck 
to rogulati,on sines it contains a hxrsrdous v8sts. Thorafore 
ths trsatmwit, stotaga, or drrpos81 of ground.vatsr aontunlnat~6 
vith hxxxrdous waatm lamh8te must’bs handlsd as if the 
ground vatsr itsslf wore hazardous sines h&rra&Zvaste’ 1/ 
ls,xchxta is subjeer to ragulxtion under Subtitls C Of RCIUI.” 
muover,. if the ground wear is trostsd such thst it no . 
longsr contains 4 hazardous vasta, ths ground v*tsr voula no 
Longsr bo subject to rogul6,tion under Subtitle C of RCRL , 

A/ mis ~umo xmre prscisoly l xplsins gho position on ground 
vator contamination prasmted in John Skfaner'~ mm0 da*& 
mcmhr 26. 1964. ‘.., ,:;g-‘..~.:. ::.:.,:;; 



: Taking tl+s lnterpr8tatlon ar.2 applying it to the ~extiple 
in ypur mmmoEandum, the ground water .contain.ing a listed 
hazardous waatm, once collected, .‘1.8 8UbJect to rmgulatlon 
under the hazardous waste regulations. However, It am a 
‘result of trelfment, the ground water no longer~ contains the 
hdzardous Y88te lewhe te, the tground rater would no longer bg 
subject to' the hazardous Qaste rul:es. . 

Your letter 4186 raiser the qirertlon of treatment ‘of 
ground water xlthln the contixt of’ corrro.tlvr aotlon. If’ the 
corrective action is taken *t an interim mt*tum f*c.Illty In 
compllanoa with a 53008(h) drder, treatment 0~. take pl,ace. 
Ve are oonmldiilng the po**lb’ilIty of amending the regulations 
to clarify the relatlonshlp between correctIv8 action and 
the reconstruction ban (5270.72(e)). Hors brimdly, the 
Agbncy Is currently mxamlnlng the i88u.8 of whether permits 

. should: be required tok any corrective abtlonm. We are also 
developing, rules tar corrmotlvm iatlon, under RCRA S3OOl(u). 
Until’ this’ analyale. 18 oompletrd, if, the carrmctlve action ’ 
take8 pl.aca at a permItted iaolllty, St can be handled *a a . permit modlficatlon. 

‘Please feel free to call Matt Straur. of ny mthff, .lf 
you have any further questlons; his telephone number Is 475- 
8551 (FTS). 
.cc : Hazardgus Warts DlvIsIon Direotor8, 

Region8 I-112, and V-X 
Gene Lucmro, OWPE 
‘Uoyd Qumrcl, OWPE 
Mark Qremnwood; OQC ‘. 
St*va Sllv*iman, ooc 



Soil Treatment Standards



DATE: October 19, 1998 

MEMORANDUM 

SUBJECT: Phase IV Land Disposal Restrictions Rule - Clarification of Effective Dates 

FROM: Elizabeth A. Cotsworth, Acting Director /S/ 
Offke of Solid Waste 

TO: RCRA Senior Policy Advisors, Regions I - X 

The Phase IV Land Disposal Restrictions (LDR) final rule, published on May 26, 1998, 
establishes or revises treatment standards for metal and mineral processing wastes, amends the 
definition of solid waste for mineral processing wastes, and promulgates treatment standards for 
contaminated soil subject to the LDRs (63 FR 28556). My office has received a number of 
questions regarding the dates by which the individual provisions in the rule become effective. The 
purpose of this memo is to clarify the effective dates for the major provisions of the Phase IV rule. 
It is supplemental to the final rule preamble at page 28556 (“Effective Dates”) and pages 28634-5 
(“State Authority”). I invite you to share this information with enforcement personnel, members 
of the public, and other interested parties. 

The Phase IV rule presents an unusually complex set of effective date considerations 
because portions of the rule are promulgated under the authority of the Hazardous and Solid 
Waste Amendments of 1984 (HSWA) and some are not, and because some of the provisions of 
the rule are more stringent than current Federal regulations and some are not. To assist the 
public’s understanding of how these factors come into play and to be precise about when various 
parts of the Phase IV final rule become effective, I have attached four items to this memorandum. 
These attachments are: 

(1) A matrix showing the various types of wastes covered by the Phase IV rule and when and 
how they are regulated in States at different stages of RCRA authorization; 

(2) A matrix showing the different parts of the Phase IV rule and when and how they are 
effective in States at different stages of RCRA authorization; and 

(3) A general discussion of considerations that come into play in determining the effective 



dates of RCRA rules. These involve not only the normal practice of EPA regarding the 
effective dates of regulations we adopt, but also consideration of whether: (1) a regulation 
is promulgated under the HSWA; (2) a regulation is new or modifies previous regulations 
that may or may not have already been adopted by a State and for which the State has (or 
has not yet) been authorized; and (3) a regulation is more or less stringent than any 
preceding regulation it may modify; and 

(4) A copy of an OSW memorandum dated December 19, 1994 explaining one circumstance 
in which EPA will not override authorized State treatment standards. 

Please note that the first two documents contain essentially the same information, but are 
organized quite differently so that audiences with different types of questions can use whichever 
document better suits their needs. The third attachment is a more general background discussion, 
with some examples from the Phase IV rule used to illustrate various scenarios. Attachment Four 
is referenced in the other attachments. 

On a related, but separate matter, I would like to highlight a separate point of confusion 
in the “effective dates” section of the Phase IV rule at 63 FR 28556. The word “except” was 
inadvertently omitted in the first line. EPA plans to correct this point of confusion in an 
upcoming Federal Register technical correction to the Phase IV rule. For your information, the 
section should have read as follows, with the missing word shown in italics: 

“EFFECTIVE DATES: This final rule is effective on August 24, 1998 except: 
Prohibition on underground injection of certain wastes at 40 CFR Section 148.18, which is 
effective May 26,200O; 
Definition of solid waste provisions at Section 261.2,261.4(a)(15), and 261.4(b), which 
are effective November 27,1998; 
Exclusion of recycled wood preserving wastewaters at Section 261.4(a)(9), which is 
effective May 26, 1998; 
Prohibition on land disposal of wastes from elemental phosphorus processing and on 
mixed radioactive wastes at Section 268.34(b), which are effective May 26,200O; and 
Land Disposal Restrictions treatment standards at Section 268.49 for soil contaminated 
with previously prohibited wastes, which are effective on May 26, 1998.” 

I hope this information will be useful in implementing the Phase IV Rule. If you have 
questions, please direct them to Sue Slotnick, in the Waste Treatment Branch of the Office of 
Solid Waste, at (703) 308-8462. 



ATTACHMENT ONE 

Table A: Waste Treatment Requirements by Waste Type and State Authorization Status 

DEFINITIONS: I. “Fed” means the federal Part 268 requirements in the Phase IV final rule apply, including the $268.48 universal treatment standards 
(UTS) for underlying hazardous constituents (VI-ICs). 
2. “State” means that there is an existing authorized State treatment standard and that the existing State standard applies until the State 
adopts the Phase IV final rule. (Note: for wastes for which there is no existing State standard, “Fed” applies.) 

Status of State authorization for LDR rules 
WASTE state not Stale autbwtzed State State aulhorized state Stale authorized for 

aulhorized for 
Material is Material i: 

for LDRs UP LO audvxized for for 1993 rule for aulborired for 
LDRs 

Phase III 
hut not b~dudttg 

abaz 
E;d Third 

*alla2 
i&able and Phase II 

the Third Third 
was,e in waste in 

corrosive wastes Sk3lC’S 
de 

Stale’s 
autbartzed a”,borired 
pR-Ogra”l prOgra”l 

DO04 DO1 I TC metal was,e Fed Fed Fed Fed Fed Fed N/A N/A 

Chaacledstic mineral Fed N/A N/A N/I\ N/A TWA 
processing wades with metal 

Fed s,a,c 

constituents 

DOO, ignilable and WO2 Fed Fed Fed S,Tde state (the state State (the Stare UTS 
corrosive waster required ,a 

N/A N/A 
UTS apply until apply until State adopts 

meet 268.48 for met, “HCs. State adoptS Phase I” metal “TS) 
Phase IV 1meta1 
“1‘S, 

wO3 reactive wastes required Fed Fed Fed state state s*ate 
to meet 268.48 for meral 

N/A N/A 

UHCs 

DO12 10 DO43 required 10 Fed Fed Fed Fed S,& State 
meet 268.48 for melal UHCs 

N/A N/A 

Listed wastes wilh regulated Fed state Stale state state State 
metal constituents 

N/A N/A 



ATTACHMENT ONE 

Table B: Applicability of Soil Treatment Standards 

DEFINITIONS: I. “Fed” means the soil standards in Phase IV are applicable unless the State has a more stringent treatment standard in which case the State 
standard applies. 
2. “State” means an existing State treatment standard applies. 

I/ For all characteristic and listed wastes below, the treatment standards apply to all hazardous constituents subject to treatment, including underlying 
hazardous constituents. See $268.49 (d). 



ATTACHMENT TWO 

Table of Effective Dates of Major Phase IV Provisions 

Description of provision Et&&w date Effect of State authorization status on effective date 40 CFR 
citation in 
Phase IV rule 

Land Disposal Restrictions for August 24, 1998 These LDR requirements are HSWA regulations that are more stringent Prohibition at 
wastes, soil, and debris than previous federal requirements, and therefore took $268.34; 
exhibiting the Toxicity effect in all States, regardless of authorization status, as of 90 days after requirement to 
Characteristic (TC) for metals. publication ofthe Phase IV final rule. Even in States authorized for the treat UHCs at 
This includes both the Phase II LDR role and thus with authorized UTS for metal constituents, $268.40 (e); 
characteristic metal wastes the new concentration levels for metals in the Phase IV rule apply to TC and treatment 
regulated in the Third Third metal and characteristic mineral processing wastes because these wastes standards at 
LDR rule and those not have never had UHC requirements before. @268.40, 
regulated in that rule because 268.48, and 
they passed the Extraction [Note: the new Phase IV concentration levels for metal constituents will 268.49. 
Procedure (EP) test then in also apply to TC metal wastes wilhouf underlying hazardous constituents, 
effect. The Phase IV LDRs i.e., to the key metal that makes the waste characteristic. This is true 
state that wastes exhibiting the even in States tbat are authorized for the old (Third Third) treatment 
Toxicity Characteristic (TC) for standards for EP/TC metal wastes. The reason is that the Phase IV LDRs 
metals are prohibited from land require meeting UTS standards different than the metal characteristic 
disposal unless they meet LDR level.] 
treatment standards, and that all 
underlying hazardous [For detail on the effect of State authorization on the effective date for soil 
constituents (UHCs) in the contaminated with TC metal wastes and mineral processing wastes, see 
waste most meet the new the section concerning soil standards below.] 
Universal Treatment Standards 
(UTS). 



ATTACHMENT TWO 

Table of Effective Dates of Major Phase IV Provisions 

Description of provision Effective date Effect of State authorization status on effective date 40 CFR 
citation in 
Phase IV rule 

Land Disposal Restrictions for August 24,199s Tbe LDRs are effective in all States, provided the material is a solid waste Prohibition at 
Characteristic mineral and a hazardous waste under a State’s authorized program. Phase IV $268.34; 
processing wastes, soil, and treatment standards apply to any characteristic mineral processing wastes, requirement to 
debris (including manufactured whether ignitable, corrosive, reactive, organic TC, or metal TC. These are treat UHCs at 
gas plant waste). newly prohibited in this rule. 5268.40 (e); 

and treatment 
standards at 
$5268.40, 
268.48, and 
268.49. 



ATTACHMENT TWO 

Table of Effective Dates of Major Phase IV Provisions 

%scription of provision Effective date Effect of State authorization status on effective date 40 CFR 
cita tim in 
Phase IV rule 

vloditied UTS for all metal August 24, 1998 in The kffective date depends not only on the State’s authorization status, but $4268.40 and 
lazardous constituents in listed unauthorized States. on the particular waste. 268.48 
md in non-Phase IV 
haracteristic wastes. (Non- See next column for I. In States that are authorized for LDR rules promulgated prior to 
‘base IV characteristic wastes authorized States. the Phase II rule (e.g. the Solvents and Dioxins role., or the Third 
ae ignitable, corrosive, Third rule) but are not authorized for the Phase II rule, treatment 
,eactive, and TC wastes except standards are in effect as follows: 
he TC metal and characteristic 
nineral processing wastes.) . For /isfed wastes regulated by a federal rule for which 

the State is authorized, the existing authorized treatment 
standards, including the particular constituent 
concentration levels appearing in the State rules, remain 
in effect until the State is authorized for the Phase II 
rule. Tbis is consistent with the December 19, 1994 
memo (Attachment Four) which states: “the States 
authorized for some or all of the LDRs will contioue to 
implement those portions oftbe program for which they 
are authorized.” 

For listed wastes regulated by a federal role but not 
under an authorized State rule sod which contain metal 
constituents (e.g. newly-listed wastes such as KOSS), the 
new Phase IV UTS concentration levels apply. This is 
because there is no authorized State-established 
treatment standard for these wastes. 

. For non-Phase IV characteristic wastes containing metal 
UHCs, the UTS promulgated in the Pbase IV rule at 40 
CFR 268.48 apply to the UHCs because tbe State has no 
author-iced requirement to treat UHCs. 



ATTACHMENT TWO 

Table of Effective Dates of Major Phase IV Provisions 

Effective dale 40 CFR 
cilation in 
Phase IV rule 

Modified UTS, contd. 2. In States that are authorized through the Phase II or Phase 111 
LDR rules and thus have authorized treatment standards for some 
or all non-Phase IV characteristic wastes, the existing State 
treatment standards remain in effect for such wastes until the 
States are authorized for Phase IV. This is true for all listed and 
characterisfic wastes for which the State has an authorized 
treatment standard, and is consistent with the December 1994 
memorandum (Attachment Four). One result is that the 
numerical UTS level for a metal constituent in a non-Phase IV 
waste (e.g., Dll18) may differ from the level for that same 
constituent in a Phase IV waste (e.g., DOOS) until Phase IV 
authorization occurs. 

[Note: if a waste has multiple waste codes, the more stringent standard 
applies. 40 CFR 268.40 (c).] 

Xmditional exclusion for 
wondary materials t?om 
nineral processing, and other 
:hanges to the definition of 
solid waste for mineral 
xocessing materials. 

November 21, 1998 in 
unauthorized States. 

See next column for 
authorized States. 

Since the definition of solid waste is a non-HSWA provision, the Phase IV $261.2, 
changes are effective November 21, 1998 in nnauthorized States. in $261.4 
authorized States, the Phase IV changes are not effective until the States 
adopt and become authorized for them. States are required to become 
authorized for changes to the status of characteristic by-products and 
sludges at 5261.2 because those changes are more stringent than existing 
federal regulations. States are not required to become authorized for the 
change to the status of spent materials at $261.2, because that provision is 
less stringent. 



ATTACHMENT TWO 

Table of Effective Dates of Major Phase IV Provisions 

kcriplion of provision Effective date Effect of State authorization status on effective date 40 CFR 
citation in 
Phase IVrule 

Wood preserving wastewater 
xlusion. 

May 26, 1998 in 
unauthorized States. 

See next column for 
authorized States. 

Since the provision is deregulatory, EPA used a good cause finding to set $261.4 
a shorter date than the six months usually allowed for compliance. In 
unauthorized States, the exclusion was effective upon publication ofthe 
Phase JV rule. In States that are authorized for the definition of solid 
waste (50 FR 614, January 4, 1985), the exclusion is not effective until the 
State adopts it and is authorized for it. However, States are not required to 
become authorized for the exclusion because it is a less stringent 
requirement than existing regulations. 



ATTACHMENT TWO 

Table of Effective Dates of Major Phase IV Provisions 

r c Description ofprovision Effective date 40 CFR 
citation in 
Phase IV rule 

Soil treatment standards Prior to adoption by Because the soil treatment standards are. less stringent then existing $268.49 
States of the Phase IV Federal requirements, they are generally not available in authorized States 
soil treatment standards, unless and until the States adopt the standards. To the extent they do not 
other LDR standards conflict with any independent State land disposal restrictions or treatment 
(including Phase IV) requirements, the soil treatment standards are also available in States in 
apply. See above sections which EPA is responsible for implementation of the LDR program as 
in this table. follows: 

The soil treatment 
standards are effective 
only for soil: 

(1) States in which EPA is responsible for implementing the land disposal 
restriction program in its entiretv. In these States, there are no authorized 
State LDR requirements against wbicb to assess the relative stringency of 
the soil treatment standards. Therefore, as new HSWA requirements in a 

(I) in States not 
authorized for the LDR 
program; and 

non-authorized State, the soil treatment standards are effective and 
implemented by EPA unless and until the State adopts and becomes 
authorized for the standards. 

(2) in all States ifthe soil (2) States that are authorized to implement the LDR program but in which 
fails the TCLP test for EPA is reswmsible for implementation ofthe land disposal restriction 
one or more metal treatment standards for certain wastes. Soil treatment standards are 
constituent (TC metal available for soil contaminated by the wastes for which EPA is responsible 
soil) for implementation of land disposal restriction treatment standards, 

provided the State does not have a treatment standard in State law that is 
(3) in all States if the soil more stringent then the soil treatment standards. For example, for TC 
is contaminated with a metal wastes, EPA is responsible for implementing the LDR treatment 
characteristic mineral standards. Therefore, for TC metal soil, the soil treatment standards are 
processing waste available. However, many States have treatment standards for metals that 

are more stringent than the soil treatment standards; in this case the more 
See next column. stringent State treatment standards would control in lieu ofthe federal soil 

standards. 



AmACHMENT TWO 

Table of Effective Dates of Major Phase IV Provisions 

kscription ofprovision Effective date Effect of State authorization status OR effective date 40 CFR 
citation in 
Phase IV rule 

ioil standards, contd. For example, the soil treatment standard for lead is 90% reduction or 7.5 
ppm (whichever is less stringent), but many States have a treatment 
standard for lead of 5 ppm (which they adopted from the LDR Third Third 
rule). In this case, the more stringent State treatment standard of 5 ppm 
would apply to TC characteristic levels of lead in contaminated soil unless 
and until the State adopted the soil treatment standards. Note, soil 
contaminated with TC metal wastes must meet LDRs for underlying 
hazardous constituents in all States. 

[Note: if a State becomes authorized only for Phase II and not yet for 
Phase IV, the soil standards for DO12 -DO43 in Phase IV (i.e., IO X UTS 
or 90% reduction) will be superseded at the time of authorization by the 
Phase II treatment standards, which provide no special standards for 
contaminated soils.] 

. 



ATTACHMENT THREE: Considerations Bearing Upon the Effective Dates of RCRA 
Rules 

A number of competing considerations come into play in determining the effective dates of 
RCRA rules. These involve not only the normal practice of EPA regarding the effective dates of 
regulations we adopt, but also consideration of whether: (1) the regulation is promulgated under 
the Hazardous and Solid Waste Amendments of 1984 (HSWA); (2) the regulation is new or 
modifies previous regulations that may or may not have already been adopted by a State and for 
which the State has (or has not yet) been authorized; and (3) the regulation is more or less 
stringent than any preceding regulation it may modify. The discussion below should provide you 
with the general framework for how these factors apply to various scenarios, including those 
presented in the Phase IV final rule, 63 FR 28.556 (May 26, 1998). More specific guidance on 
the effective dates of major Phase IV requirements is provided in Attachments One and Two. 

Effective dates of RCRA regulations in general 

RCRA rules normally take effect six months after they are published, as provided in 
RCRA section 3010 (b). However, under that provision, EPA may establish a shorter effective 
date where there is good cause to do so. In addition, other statutory provisions -- among them, 
the LDR provisions -- mandate particular effective dates. 

Effective dates of RCRA regulations in unauthorized States 

In the small number of States and territories that are not authorized for any part of the 
RCRA program, RCRA regulations take effect on the effective date stated in the rule, and are 
implemented exclusively by EPA. This is true for both non-HSWA and HSWA regulations and 
for EPA modifications to those regulations, regardless of whether the modification makes the 
original regulation more or less stringent. A regulation in this category goes into effect on the 
date specified in the final rule. 

More commonly, a State or territory will be authorized for some parts of the RCRA 
program, but not others. These States are typically referred to as “base-program authorized.” In 
a base-program authorized State, the effective dates of new RCRA regulations are governed 
primarily by whether the regulation is promulgated under a HSWA or non-HSWA statutory 
provisions, as discussed below. 

Authorized States implement the authorized State RCRA program in lieu of the Federal 
RCRA program. However, sometimes a base-program authorized State or territory may have 
adopted a new RCRA regulation but not yet received authorization to implement the regulation. 
This means the State would implement the State program, including any new RCRA regulations it 
may have adopted, and, at the same time, EPA would implement any parts of the Federal program 
for which the State is not yet authorized, subject to two main factors: (1) whether a regulation is 
promulgated under HSWA or under non-HSWA statutory provisions; and (2) whether a new 
regulation is more or less stringent than existing regulations. These two factors are discussed 
below. Generally speaking, however, under RCRA EPA does not preempt more stringent State 



requirements so the more stringent of the State or Federal program applies. Thus, modifications 
to Federal requirements that make the requirements less stringent, such as the soil treatment 
standards, are not effective in any State that has either adopted or become authorized for more 
stringent treatment standards (such as the treatment standards in the Third Third LDR rule) unless 
and until the State adopts the modified regulations. 

Effective dates of non-HSWA regulations in authorized States 

Non-HSWA regulations are those that implement portions of RCRA enacted prior to the 
1984 Hazardous and Solid Waste Amendments (HSWA). If a State is authorized for the RCRA 
program and EPA promulgates a new, non-HSWA requirement, the requirement does not become 
effective in the authorized State at the time specified in the promulgated regulation. Rather, the 
authorized State must adopt the regulation and receive EPA authorization for the new, non- 
HSWA regulation before it becomes effective in that State. (RCRA section 3006(b) and 40 CFR 
271.3, (b).) Similarly, if a State is already authorized for a non-HSWA regulation and EPA 
modifies the federal counterpart of that regulation, the modification is not effective in that State 
until the State adopts and becomes authorized for it. An example of a modification to a non- 
HSWA requirement is the Phase IV change to the definition of solid waste for mineral processing 
wastes. 

States are required to adopt and become authorized for modifications to non-HSWA 
requirements that make the regulations more stringent. Therefore, all modifications that make the 
federal program more stringent will eventually become effective in all States. However, if a 
modification makes the federal regulation less stringent than the existing authorized State 
regulation, the State is not required to change its program. (RCRA section 3009) An example of 
a less stringent modification to a non-HSWA requirement is the new Phase IV exclusion from 
RCRA for recycled wastewaters from wood preserving. 

Effective dates of HSWA regulations in authorized States 

In contrast to the case of non-HSWA regulations, when EPA promulgates a new HSWA 
requirement (such as new LDR treatment standards for a waste that had none before), the new 
HSWA requirement takes effect in all States on the effective date stated in the rule, and is 
implemented exclusively by EPA until States become authorized for it. (RCRA section 3006 (g)). 
Also in contrast to the case of non-HSWA regulations, when EPA modifies a HSWA regulation 
to make it more shingenf, the modification goes into effect on the effective date stated in the rule 
(and under EPA implementation) regardless of the State’s authorized status or program. An 
example is the part of the Phase IV rule requiring that underlying hazardous constituents meet 
LDRs in a characteristic waste for which a treatment standard already exists. But, as with 
modifications to non-HSWA regulations, if the HSWA modification is less stringent than a State’s 
authorized program, an authorized State may choose not to adopt the federal change and EPA 
will not implement the less stringent federal regulation in that State. 



Effective dates of LDR regulations 

As noted above, the RCRA statute provides for particular effective dates for some types 
of EPA regulations. One such provision is RCRA section 3004 (h) (l), which states that Land 
Disposal Restriction prohibitions and treatment standards ordinarily are to take effect 
immediately, or at the first time (not to exceed two years) that treatment capacity is available. 
EPA has typically made LDR prohibitions and treatment standards effective within 90 days of 
promulgation, the 90 days serving as a period during which administrative arrangements for 
treatment are finalized, i.e., the period it takes for treatment capacity to become available as a 
practical matter. 

Snecial case of effective dates when EPA chances LDR treatment standard levels --the EPA 
Guidance Memorandum of December 19. 1994 

Shortly after EPA promulgated the Universal Treatment Standards (UTS) in the Phase II 
LDR rule, the Agency issued a guidance memorandum dated December 19, 1994 stating that 
when EPA changes only numerical treatment standard levels, the changes can be regarded as 
neither more nor less stringent for State authorization purposes (Attachment 4). For States 
authorized for the Phase II rule, the memorandum indicates that an existing authorized State 
treatment standard will continue to apply unless and until a State chooses to adopt the new federal 
LDR numerical standard . (Of course, the 1994 guidance memorandum has no application in 
unauthorized States.) 

Aualication of the December 1994 Guidance Memorandum to the Phase IV final rule 

The situation just described, in which EPA changes the numerical treatment standard 
levels for wastes with existing State-authorized treatment standards, is in contrast to the case in 
which EPA establishes, for a class of wastes, an entire set of new Land Disposal Restrictions that 
goes beyond mere changes in required constituent concentration levels. The Phase IV rule 
presents both situations and therefore some additional explanation is needed for how the approach 
in the 1994 memorandum applies to Phase IV. 

For the TC metal and characteristic mineral processing wastes (“Phase IV wastes”), EPA 
promulgated a new set of LDRs including new prohibitions for some of the wastes (a subset of 
the TC metal wastes were already prohibited in the Third Third LDR rule), a new requirement 
that underlying hazardous constituents meet UTS for all wastes in the set, and revised UTS for 
metal hazardous constituents. EPA views these regulations, which are essentially inseparable, as 
an entire set of new and more stringent LDRs for the purposes of determining State authorization 
requirements and effective dates. Therefore, this set of more stringent, HSWA LDR regulations 
apply in all States 90 days after publication of Phase IV and are implemented by EPA until States 
become authorized. The other situation, the one in which only the numerical levels change, 
occurs in Phase IV as well because EPA modified the UTS for metal constituents in all wastes, 
based on new data. Some of those wastes, of course, have existing authorized treatment 
standards, for example, DO18 through DO43 organic TC wastes with underlying hazardous metal 
constituents in States authorized for the Phase II LDR rule, plus metal constituents in listed 
wastes. Therefore, under the approach taken in the 1994 memorandum, the Phase IV 



modifications to UTS for metal constituents in “non-Phase IV wastes” are considered neither 
more nor less stringent for State authorization purposes and are not effective until a State adopts 
and is authorized for them. The affected “non-Phase IV wastes” are listed and characteristic 
metal-bearing wastes, excluding TC metal and characteristic mineral processing wastes, that have 
numerical treatment standards. 

Phase IV soil treatment standards 

Like all LDR treatment standards, the soil treatment standards are promulgated pursuant 
to HSWA. Therefore, the rules for effective dates for HSWA regulations apply but have limited 
impact because the soil treatment standards are generally less stringent than the treatment 
standards for pure hazardous wastes, which currently apply to contaminated soil. Because the 
soil treatment standards are generally less stringent than current Federal requirements, they will 
not go into effect in authorized States until the States adopt and become authorized for them -- 
even though the soil treatment standards are promulgated pursuant to HSWA. 

More specifically, if a State is authorized to implement the LDR treatment standards for 
any given waste or constituent, and that waste or constituent is contained in contaminated soil 
that is subject to LDRs, the more stringent treatment standard for the pure waste or constituent 
continues to apply to contaminated soil until the State adopts and becomes authorized for the soil 
treatment standards. Similarly, if a State has adopted, under State law, an LDR treatment 
standard for any given waste or constituent but has not yet received authorization for the 
requirement, and that waste or constituent is contained in contaminated soil that is subject to 
LDRs, the more stringent State requirement continues to apply until the State adopts, under State 
law, the soil treatment standards. This occurs because, under RCRA, EPA does not preempt 
more stringent State requirements, whether or not those State requirements are authorized. 

Despite this convention, if a State were, through implementation of State waiver 
authorities or other State laws, to allow compliance with the soil treatment standards in advance 
of adoption or authorization, EPA would not generally consider such application of the soil 
treatment standards a concern for purposes of enforcement or State authorization. Thus, by using 
State law to waive authorized or non-authorized State requirements, a State can allow immediate 
implementation of the soil treatment standards without jeopardizing their RCRA authorization. 
(This is similar to the approach the Agency took in promulgation of the corrective action 
management unit rule. See 58 FR 8677, February 16,1993.) 



ATTACI-MENTFOUR 

December 19, 1994 

MEMORANDUM 

SUBJECT: Universal Treatment Standards Authorization 
Implications 

FROM: Michael Shapiro, Director /S/ 
Office of Solid Waste (5301) 

TO: Waste Management Division Directions 
Regions I - X 

The purpose of this memorandum is to clarify State 
implementation of the Universal Treatment Standards (UTS) 
promulgated as part of the Phase II Land Disposal Restrictions 
(LDR) rule (September 19, 1994, 59 m 47980). 

As described in the Phase II LDR final rule, UTS will 
simplify the LDR program by establishing one set of concentration 
based treatment standards for each hazardous constituent, 
regardless of the restricted waste the constituent is a component 
of. This is in contrast to the previous system where treatment 
levels for a particular constituent.could vary between different 
restricted wastes. EPA believes that the simplification provided 
by the UTS will greatly assist compliance with and enforcement of 
the LDR program. 

The UTS are promulgated pursuant to HSWA authority, and 
traditionally more stringent HSWA standards are immediately 
effective in authorized States. In most cases, the UTS limits 
are the same as the previous treatment standards, while about 
forty percent of the standards either,went up or down. In 
reviewing the treatment standards, we concluded that a numerical 
comparison exaggerates the degree of change. In particular, the 
differences in numerical values for many of the organic 
constituents actually reflect adjustments in the limits of 
analytical detection. Thus, actual treatment will likely 
continue to destroy or remove organic to nondetectable levels. 
Even in those cases where the numerical limits have actually 
changed, the technology basis has not. Therefore, the changes to 
the treatment standards should not be viewed as more or less 
stringent. 

As a result, EPA has decided not to implement the UTS 
separately for those wastes for which the state has received LDR 



authorization. Under this approach, the States authorized for 
some or all of the LDRs will continue to implement those portions 
of the program for which they are authorized, whether or not they 
have adopted the new standards, and, in EPA's view, the regulated 
industry will be subject to the state standards, regardless of 
whether they differ from the new UTS. EPA strongly urges states 
to implement the new UTS standards as quickly as possible, both 
for simplicity of implementation and national consistency. But, 
state law (as interpreted by the state) would determine which 
standards applied. This approach would avoid the dual regulatory 
problem which would occur during the time before new HSWA 
requirements are adopted and authorized in the State. 

EPA proposed a similar approach to state adoption of HSWA 
rules in the Subpart S rule (55 FF( 30860), and did not receive 
any negative comments. EPA believes that Congress did not intend 
for the authorized State program's authority to return, in part, 
to EPA every time EPA promulgates modifications to HSWA program 
requirements. At the same time, however, this memo is not 
relinquishing EPA's statutory responsibility to implement 
significant new HSWA rules in States as soon as the rules become 
effective. Thus, this new approach will be reserved only for 
areas of the hazardous waste program already authorized and 
regulated by the state, not new areas of HSWA regulations. For 
example, the September 19, 1994 Phase II rule established 
treatment standards for several newly listed wastes: these new 
requirements are immediately effective in all the States and will 
be enforced by EPA. 

The authorization approach discussed in this memo will be 
available only when changes to the treatment standard occur to 
existing HSWA programs in States authorized for those programs. 
As we develop rules in the future, we will address issues of 
applicability of the new approach in the preamble. 

EPA has a strong interest in uniformity and consistency of 
regulations and believes that the improvements in the UTS meet 
these objectives. Thus, please encourage the States in your 
Region to adopt and apply for authorization of the Phase II rule. 
States that are currently authorized for portions of the LDRs may 
submit an abbreviated authorization revision application to the 
Region for the UTS. This application should consist of a letter 
from the State to the appropriate Regional office, certifying 
that it has adopted treatment standards equivalent to the UTS for 
those restricted wastes which are a part of the State's 
authorized LDR program. The State should also submit a copy of 
its final rule or other authorizing authority. A revised Program 
Description, Memorandum of Agreement and Attorney General's 
statement is not necessary because the only change the State 
would be making is to the treatment standards it is already 
authorized for. We expect the Regions will be able to act 
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ocher resccior!s gcneratfng UMum 
gases. This reaction alone would 
classify the pmces as mineral 
pmcessing since the ore and titanium 
gas are clearly physiically and 
chemically dissimilar fmm that point on 
in the process. The Agency stated in 
1989 that once * proctig 
began, all wastes g-zmmd after char 
point would be cla&fied as mineral 
pmcess1ng wastes. everI those wastes 
which are sidlarm the generated in 
beneflciation. 

Thus, all wastes esscdated with the 
chloride-ibnentte wuctlon of 
titanium cetrachloride are mineral 
pmccrring wastea. They are neither high 

-volume nor low coxlrity and therefore 
are not ejfgible for the BevU -pdoh 
VII. LDR Treatment Standards for Sail 

This section discusses 6naI 
regulaUow establlshtng land disposal 
ueacment standards .%pecuk to 
contamineted soil. Contaminated soil ls 
subject to the land disposal restrktiom. 
generally. when it comahas a Wed 
hazardous waste or when It wNbits a 
chamcttic of hazardw waste. 
(-lkoughout this cLtscusdon, the 
sped& term “hazardous contamtnated 
soil” refers to sofl which contains a 
listed hazardous waste or exhibiti a 
ehamcterlsuc of hazardma waste: the 
more general term “contaminated soil” 
refsrs to both hazardous contaminated 
SOU end otherso&-suchas 
decharacteiized soiLwhich may be 
subject to the land clispwi res.tricUom.1 
Prior to today’s NIC contaminated soil 
subfect to LDRa wes subJcct to the same 
land disposal resrriccton treatment 
*~U”$t=P&to$d~ 

-by 
USed hazaroow*~e was subJect to 
the standti that apply to those listed 
wastes and soll thet whIMted a 
chamcceriscic of harardous waste was 
SubJect to the same standards that apply 
to the cha.ractcNcicwaste. Today’s fld 
rule establishes a new weaf&ility 
~up-contaminatedsoik-and 
establishes land d@osal rrscriction 
matmenc standards sped5cauy Quored 
(0 tit treatabIlity @uup. Akbougfi EPA 
believe.3 genecacors of mntamfnared soil 
wlu cypidly choose co comply with rhe 
new soil treatment rrandards 
pmmulgated today. under u&y’s &a.! 
rule. they have the option of compIying 
efcher with the exisung creatmenc 
rtandarde for industrial hazardous waste 
Le.. the univenal tream-lmt stendards) 
or the sofl matmcnt standards. Ti-ds I5 
consisrenc with the approach the 
+=y took io pmmuigadrtg LDR 
trra’ment standards for hazardous 
mncaminated debt&. 67 FR 37221. 
August 18. 1992. 

EPA first proposed tailored land 
disposal resticiion treatment standKds 
for contaminated soil In Scptabcr 
1993.59 FR 4812248131 (September 
14.1993). In the September 1993 
pmposal. EPA requested cCat!meN On 
three soil rzeament standard options. 
These three options Involved valious 
combinadons of percent reduction 
requiremenu for hazardous toNtl(ueNs 
(typically ninev percent-90941 and 
muidpJiers of the univd treament 
standards (cyp1dly ten dma me UTS- 
10xuixl.Irl~ponsemcommenton 
the September 1993 pmpos& EPA 
defemd a Anal dedsion on soll 
cmJ.nnent standards to the Agency’s 
bmader evaluation of appucarion cd 
RCIU requIremenu to remed&Uon 
wastes. the Hazardous Waste 
IdentikaUcn Rule for Conmmimkd 
Media. or HWIR-Media. 

CmAprll29. 1996.aapartofthe 
HWIR-Media pmpc&, EPA a@n 
proposed tallored land dtspmaS 
rwricuon rreacment staodardr for 
contamtneted soils. 61 FR at 11804 
(April 29.1996). In the April 294.1996 
pmposal. soil-specific treaunent 
staodarda would have requimd 
reduction in concentrations of 
hazardous constituents by 90% with 
ueacment for any glven constituent 
capped at ten ttmes the universal 
treatment standard. Id. This !s 
commonly referred to = “90% rap@ 
at 10 thrm urs.” 

In 1995,1996 and 1997. EPA 
pmposed new lend dltposal restriction 
ueatment standards for waste identified 
as llaardow beoause of meral content 
and for mineral processing wastes. 60 
FR 43654 (Augur 22.1995) formetal 
wasccs: 61 FR 2336 Oanuay 25.1996l 
for mineral processing -ICE and 62 
FR 26041 Way 12. 1997) supplemental 
pmporal for both types of waste. In 
these pmpos&.. soil wntamkmted with 
metal or mineral processing waste 
would have been subkt to the NW 
u@acment standards for those wasts 
rhis was co&scent with the way EPA 
had historIcally addressed e 
roil and at the tie. considered pmper 
#ven that the pmpods to etabUsh 

whether LDRt apply to comambwed 
;oU or whether it is appmptiafe to 
=quire that co=tz&ated soil a&eve 
he same LDR treatment stander& es the 
zmxaminatig waste (SolI contlmrinaad 
w listed waste) or the draracDrlsric 
xoperty (soil ihat exhibits a 
Lhammtic of ilaa-daus w&a) Inrhe 
bJgust 22.1995, Jarmary 25.1996. or 
W 12.1997 umwsals. Gxnmenters. 
rorkbelesr. simzigly opposed 

applkarfon Of the new LDR treamlenc 
standards for metal end mineral 
pmcessing wastes co soil contaminate. 
with chose n-m&&. At about the sanx 
Ume. EPA decided to go forward with 
the soil-specific LDR treatment 
standards proposed in April i996. 
Therefore. the Agency is pmmuigadng 
the land dirpmal restriction treatment 
SQndards taFloi-4 to conramfnated soUs 
proposed on April 29. 1996 (Le.. 90% 
capped at 1oXUfSl today. with the new 
L!X ueaunent srandards for metal and 
mineral p-ing wastes. The sou- 
spedI% treeatment standards 
pmmulgated today may be applied to 
any conQm.tnared soil that is resmcced 
from Iand dlp0Js.l. including but not 
lImited to soil contaminated by metal 
and mlneral pmcessing wastes. 

The land disppl restrktion 
UeatnIenC StandarCb for conramtnated 
soil pmmulgsted today differ fmm the 
standards pmposed on April 29.1996 in 
three maJor ways. First. the Agency 
pmposed that the soil treatment 
smdivds would be avallable only for 
contaminated soil that was maMged 
under an appmved deanup plan 
(termed a remedladon waste 
management plan. or fwP). In today’s 
fInal rule. the Agency is maktng the so11 
treatment standards available for all 
contaminated soil that Is reshined fmm 
land dkpcsal. Second. the Agency 
pmposed that. for soil contaminated by 
listed hazardous waste. ueaanent would 
be required only for the hazardous 
connttuenu that origlnared from the 
contaminattng listed hazardous waste. 
when the soil creatmenr standards ate 
used. today’s 57al rule rf?qutre.s all 
hazardous contaminated soil. Incloo.ing 
soil con-ted by listed hazardous 
MC& to be mated for each underlying 
hazardour cowtkuent reasonably 
expected to be present when such 
constituent; are hIdally found at 
concentiorbs greater chart ten times 
the universal ueamenr standard. Third, 
in iBpor!se to ColnmenLt asserdng that 
the pmposed mgulations goveming the 
applicability of L.DRr to conQmimted 
soils were difficult to understand. the 
Agency ha9 reformatted rheoe 
reguklons into an easier-twead table. 
rbese cbngl?s. a5 weu as other 
s&rdficanc issues assoctaced with the 
roil treatment standards end responses 
to commertcs. are dIscussed below. 

Today’s pmmulgahm of land 
diqwal resUiccion meatmerit standards 

?a.i.%‘it&il29.1996 proposal (62 
nramiMted soil is largely 

FR at 18804-16818). Ic also relies on the 
r\gsncy’s Ant effort Lo estabUsh soil- 
ipecific treaonent standards. the LDR 
phase II pmposal(58 !?R 46092. 
September 14. 1993). Today’s action 
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resolves the portions of the Aprli 29. 
1996 and September 14. 1993 pmposals 
that address land disposal restriction 
aeaunent standards for conwninated 
soil. However, other elements of the 
April 29.1996 propose.! remain open 
and wffl be acted on in a future 
“hmakt”g. Respo”ses to Cot”“le*ts 
submined on the soil ueaune”t 
stendards pmposals are included in the 
Soil Treatment Standards Response to 
Comments Backgmu”d Document. 
available in the docket for today’s 
aaim. 
A. A@icath of Land Disposal 
Resrrkcbn Treatmurt Sta”dards to 
Contaminated Soil and/usdkadcm for 
soil sp.?dt3c LDR9 

Rfor to today’s tie. soil that 
~~“tahed listed hazardous w&e or 
exhibited a characteristic of hazardous 
waste were pmhtbited hn land 
diqosalunlesstheyhadbeentreatedtc 
meet the twr”e”t smndards 
pmmulgatad for pure induetial 
bazardou -. This meens tie same 
westment standards which apply to d 
pure. industrial haze&us waste were 
also applied to co”tami”ated soil. 61 FR 
at 18804 (April 29.1996) and other 
sourcas dted therein. In most cases 
then. contamtnated soils weresubject to 
Lhe matment srsndards llated I” 40 CFR 
268.40. and the essodated treatment 
standards in 40 CFR 26&48(a) table 
Universal Tmetment Standards (UT?+ 

AsBPAhasdiSkUSSSd”lST@Tl~. 
the treatment standards developed for 
pure. indusuiel hazardous wnste may be 
w.achicvab1e in contaminated soil or 
may be inappmpriete for ccwaminetcd 
sail due to panicularit.Iu assodated 
wlrh the soil ma-lx and the remediauo” 

! : 

: khnology Saeenlng Guide &I 
Treehnent of CZRCLA Soils and 
Sludges. EPA 540/Z-88/004. .Sepw”b+r 
1988. 

soil is managd a dimwed b&w. For 
tit reason EPA is pmmulgadng today’s 
LDR treatment stendards medka~v 
tailolrd to contanrlnated s;ril and to the 
renledlal conw. 

with resptxt ta the soil “lam%. the 
treaa”e”t srandards developed for pure 
hazardous weste (i.e., the UnivusaI 
Waknant sta”dards) are gmemlly &her 
technically unechievable or technkally 
or wwimrmrentally i”appmp&te. For 
maral consutue”t3. the UTS may not be 
achievabk in contaminated soil eve” 
dng “mid technologies euch as 
stabilization or high tempcratwe mcta.~ 
t=avely. Stablllaati0” m&“ologia are 
w”sittw to soil charanerlsucs such as 
the prewncc of otiddlzfng qentr and 
hydlated Saks. the discibuuo” of SolI 

panicle size and the cmcentratiom of 
sulfate and chloride compounds. 
Various cmbinariom of soil 
charecmistks can bnpair the 
effectlvanesr or rate of reaction in 
rtablllsadon tech”ologtu. For example. 
insoluble m?deil&, such as materI& 
that will pass thmugh a “umber 200 
mesh slew. can delay set&g and Mfng 
duri”g stabiktion or small soil 
perdclse Bn coat larger soil pertkk!s 
weakenlog bon+ between particles and 
cement OT other raa*enLt. High 
tempenhxe metal &owy iectmologie.s 
may “a be eppmpriate for xrme 
conwntnased soil given the low 
concentrsdons of met& that might be 
present fn the soil. I” addition, clay and 
silt content In some soil mahicer may 
add udesirzd bnpurities to the metal 
c0*ce*uats or alloys that sre formad 
durin h&h temperanve metal racwery. 

Al&u@ EPA hes data shawfng that 
tame sds CM be aeeted m rhe &sbg 
universel ueaunenc stenderds for metals 
us&18 stah.lRmUon” and high 
tmperdna metals “covery. the 
Agency m”d”ues to believe that 
tailored aoil treatment standards are 

&&a that the wide wiety of soils 
csn be &ctively treated to meat the 
freaunent rtandsrds. I” addition, tha 
sdl treatment sandards w-Ill have the 
added avimnmental benefit of 
e”couragl”g greater use of 1”“ovauw 
soil matmmt tech”ologie9 such as soil 
or e”haced soil (add) washing. See. 
Proposed BDAT Backgmund Document 
for Hsmrdow Solla. August 1993: 
Technlcel Resource Document 
SolldlficfdledStab and lte 
ApplicaUon m Waste Materfak. EPA/ 
530%9yol2. June 1993: and. 

For soil msltemkated wirh organic 
c0mUtu-. EPA has noted many times 
that notwitkdnding the fact that such 
solls cm be bested by combtia m 
meet the Mivetsal treatment standa& 
it is genedly tauuiteble or imptacticel 
from a technical stendpoint to comhuet 
lqe volrma of mildly contamioated 
soll. set. fee example. 55 FR at 8760 and 
8761 (March 8. L990) and 61 FR 18806- 
18808 (April 29.1996). I” addition the 
Agency has documented poturdal 
diftkolues that may at-be from rhe 
combust.Soo of soil due l soil/ 
co”taml”aIu chatacmrl9uo that a&et 
Incineration perfoi-mance such es the 
concenuattoos of volarile metals. the 
presence OfalkaLi salts. fine patUcks of 

I 

SOliS Such SS days Cd Sib and the ash 
fusion point of the cmttamtnating waste. 
For example. opendon of a” incinerator 
at or near the westa ash fusion 
temperetum can cause melting and 
agglomMu0” of- tits: the 
loading of clays aodsilts in some soils 
may also result In high loadings of 
particulate r”auer~Rue gases. 
Pmposed BDAT Be&pound Do~nent 
for -dour S&l.% August 1993 and. 
Technology Screen@ Guide for 
Traamtent of CER&4 Soils and 
Sludges. EPA .54tVZ*M)4, September 
1988. 

With respect to the remedial context.. 
EPA, the states, ard the -ted and 
e”vlmnme”tal ummunltles have long 
recogtaized that application of tie LDR 
mament smdard9devdopad for pure, 
industrial haze&us weste to 
c0*taml”ated sou can be 
counterprodU~Ve See. for warnple. 
“Hazardo~ Warn: Rcmediadon Waste 
Requirements Can- the Time- 
and Cost of Cleanups’ U.S. General 
Accou”ti”g Office. ~Cl/lZCED-9B-4. 
October 1997. A~pikadon of LDRs 
developed for pure, indusoiel 
hazardous weste m=ntaminated soil 
often presents remcdkdo” project 
managers with only two choices: pursue 
a legal opdon of c@“g or *ee&ng 
hazardous contmmatad soil in place 
rhereby avoiding a duty m comply with 
LDRS. or exevete the soil and tmat it to 
thefullexte”tofbestdematPated 
aveilable techriology. vsually. for 
organic ~~NtiNe”te, ind”ctaUo”. EPA 
has fourid that this situauo” often 
creates a” l”cfJnttve to select remedies 
that mtnhlze applisaaon of LDRS (e.g.. 
remedies fht involva capplng or 
1eavi”g untreated soil in place) a result 
obviously not lYmk@eted by congress 
in enacting the LDR pmgmm.‘e 62 FR at 
pages 64506-64506 (Dar 5.1987) and 
61 FR at 18808 ~Amil23.19961 and 
other sources &I thpein 

Because of the difbances between 
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mgulation of wastas generated by on- 
going indusoial pmcess @reventing 
wastes from being l-&ad inm the 
environment I” the &St 1”sta”ce). EPA 
has mJecred the conclusion that 
ueaonenl standards for sofl must be 
based upon the performance of the 
“best” damonsPared adable treatment 
tech”010gy ill the way the Agency has 
historicauy buerpmed there terms. 
Instead. the Agency bar chose” to 
develop soil weaaoent srandardE that 
ce”beacbievedwiogavar&tyof 
treaunent tecb”oIogles which acldcve 
.nlbs5mual reduaAm in co”ce”natton 
or mobility of haardour comtltu~o 
and because they are genually used to 
treat contaminated soils in rune&J 
% ttn~. do “ot present site ma”agers 
with the type of dhnm desvlbed 
abow. As EPA has long “&I&&M. the 
srmng poiky comideratkw that ague 
for using the aaditional BDAT a”alw 
asthebasisforLDR8w.k”exxswukds 
for hazardous wastes nenerated bv o”. 
going i”dusuial ope&om do no; apply 
when evaluatl”g BDAT In the remhdlal 
w”texL I” the rimedtal contua. f&r 
example. waste m fnimfzatfon is “or an 
Issue and the addirional inOune”t of 
ueaanent necessary to achieve 
traditional BDAT may yield little ff any 
.s”vimmnental benefit over other 
ueament optlom that adequately 
pmtect human health and the 
envlmnment. 54.FR 41568 (Ocmber 19. 
1989). Indeed there is a le@nate 

‘question as to whether a techoology 

continue to participate I” d&cuwo”s of 
pomnUal1egiabtU0.n to pmmote this 
additional needed r&on”. Ifkgislation 
is not fmthcomi”g. the A+xy may 
reexamine ft$ approach to mnmdiad0” 
WaRe managunent. induding the soil 
trwment standards. 

AU 1a”d d&pasal resnlction ueatmenl 
smndm-ds must SatMy the rasuiremenp 
of RCR4 se&o” 3004(m) by spec@lng 
levels or methods of tmauwnt that 
“substandallydiminish rhe totidty of 
the waste or substantially reduce the 
lJldih& of m lgmtton of hazardolu 
colxunc6”5 fmm that waste so that 
shmt-term and long-twm threats to 
human health and the envkonment are 
ttdnidaed.” As EPA hzs d&used 
many ttm m . the RCR4 .Secdon 3004(m) 
requlmmsns may be sadsEed by 
technolo~bared standards or r&k- 
based standards. This co”dusi0” was 
upheld in Uazardous Waste Treaonent 
Camdl v. WA. 886 F.2d 3.55.362-M 
0.C. Cir. 1989). where technology- 
based LDR mahnent standa& were 
upheld as a permissible means of 
Implune”M ”g RCR4 Section 3004(m) 
provided they did not require treatment 
beyondthepoinratwhichthrea~to 
human health and the envimrxnent am 
~d.Today’suaamuurrstmda& 
for co”rami”ated soils are prhnarUy 
techmio&aased: however, a vartance 
from the tedmology-based sfandarb is 
ailowed when EPA or a” audw&ed 

as more aggressive. pvmanent 
rmedla) can be comidered a “best” 
tshnologv. Pmtmd Cement 
Assodarion v. Ruc!telshaus, 486 F. 2d 
375.385-86 at n. 42 (DC. Cir. 1973): 
Essex Chemical Corp. v. Ru&ekhaus. 
486 F. 2d 427,439 (DC. Cir. 1973). This 
Issue was discussed My fn the April 
29.1996 pmpwl and in a number of 
other EPA doc.mw”ts, see. for exampl% 
54 FR 41568 (October 19.1989) and 81 
FR at 18808 (Apt-U 29,lBB6) and other 
sources dted therein 

The soil treatment sandads 
pmme=md tDday wul sQ”fh”dy 
ilv-ove management of COON 
SOU and r~ediations that kwoke 
wntuninated soil. Ho~e~ar. the ~gq 
emphaskaes that today’s rule does “ot 
msolve Ihe larger, “m m  fundame” 
issues saodated with applicatio” of 
RCRA Subtitle C to remedtado~~ 
pntdly. The Agency “laintabls that 
additional reform is needed to address, 
mm-2 hmdamentally. the applkatlon of 
cenainRCRAs&titleCrequtrrmanrs~ 
al rmediation wastes. including 
fo”kni”ated soil. The Agency will 

any given volu”Ie oi co”t?lm&&d soil 
an m inimfzed at higher co”w”oario”s. 
1. Technolqy Basis for SoU Treaonenc 
standads 

Theland 
22 

mstdcuo” 
tmarmcntsm” for soil require that 
co”w”nauDns ofhsrardous 
coNfltu~ subJact to treau”e”t be 
‘mducad by ninety percent (9096) with 
keaunent for any give” co”sutue”t 
~ppdatte”tfmestheu”lIwal 
ueaanentstandard(1oxuTs).I”other 
wds.ifweatme”tofagive” 
m ”suIucnt ‘0 meet the 90% mdlmdo” 
standard wouid’reduct wnsUtue”t 
co”ce”tramo”smlesstha”10XurS. 
ueaon?“tm -0”s less than 10 
XLrrslsnotmquimd.Thlsis 
cmn”lody referred to as “90% capped 
by IOxUTS.” 

ASfitStdiS~fnttteS~ptanber 
14. 1993 pmposzl, the Agencyhts “at 
used rhe s5Msdwl methods histmically 
usad In the land dkposal msaictio” 
program to &atih the soil hamtent 
srandatds. I” the past. the Agmcy has 
typically evaluated wacability date to 

identify the “most diffhlt to tmat’* 
waste and established treaa”e”t 
standad based on a statistical tiFts 
of data fmm the best deromt& 
avatlable ueamrent techno 
waste. se& for example. 55 4z 

for that 
26594 

and 26605.1une23.1989.WhUethe 
existing t-egumo"3 allow treatme"t 
w"g ="Y '=h"dqJdtat will sadrfy 
the tmmmtnandank. the praplel 
impact of that appmach is that 
mau”e”t urlng the “test aggmsfve 
tmatmentkchnologyaMilable (Fe.. for 
organic wmtitue~~. duuwion of 
or#arllc co’whle”b bead upon the 
pelfon”a”a of indomtlon) Is often 
necevary to ad-&he the mamnt 
hil”dKdr 

For co-tad soil. the Agency hss 
chosen to establish tedurology-bated 
soil ueauntnt sa”datds at levels lhat 
a”3 achievable u.dlg a varlecy of 
c0nm0n twznedM~~.WtllC 
desauy. rennve 
substanti wou”m  of hazardous 
co”stt~eM 58 FR 46129 (scptmrber 
14. 1993). ‘Ihe lavels chosen-9096 
reduction capped at 10 x ufs-am 
WIthi” the zone of reawlable levels the 
Agency could have sekted as treatment 
standards fa co”tami”ated soil. 

Safl trea5buiry data ‘“m  EPKS sou 
Treatment Ihtabase indkate that the 
soil treaunent standards am achievable 
andthattheAgen~hass&cteda 
reasonableIevelofp2rfomranceforthe 
standard Afiar saae”i”g the Database 
tocilhhedamfmmtes5mflecdng 
poorly des@ed or operated treatment. 
tests where EPA balieves &tamtita 
tech”010gls were sppued (for example, 
dam from YmmobUlzatIon” of orga”k 
co”sdtue”r5). and other bqpmpllate 
data the Agency - left with 2.541 
data p* reprw&og ueau”e”t of 
eighty hazardous coostituents including 
nine BDAT Ilst metals.” EPA the” 
analyzed these data to detemdne lf tie 
soflueao”e”tsta”dardsmuldk 
mUably achieved us& damonmated 
soil ueatmwt L3chnolosla. Based on 
thk andyds. the Agency wnduded that 
theSOUUWiW”tSnmdarbCd”k 
--$y.7;gu==d *g = *cry of 

tl.ammttwhnologics. 
The Agency concluded that the Soil 
maanent Etwdacds can be reliably 
schieved using biological treatment. 
chemtcal umactloh de&l&“&on. sofl 
wding,.stabuisauo”a”drhennal 
derorption. Of course. si”ce soil 
treatment is gcrrually mahix dependent. 
‘he exact tmamlent technolw whtcb 
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might be applied to any given 
contaminated soil will depend on the 
speci!ic properties of the soil and the 
ha7adolu COnstiNenfS of concern 
Choices about whkb soil treatment 
technology to apply should be i”fo”ned 
by appmpriate use of bench and pilot 
scale studies and good engineering 
Judgemuu. EPA aclomvdedges that the 
treatment efiiciency newzsarp 
achieve the soil usatment standa& will 
depend on. among other thi”gs, the 
initial wncenoadons of hazardous 
co~Utuents in any given volume of 
w”tami”atsd SOiL lhs. not all SolI 
treatment technologies will be capable 
of ueaU”g every conramiMtad soil to 
mate the standards adopted I” this me. 
However, the Agency fhds that the soil 
treahne”t sta”dards typidy can bc 
adrieved by at least one of the 
demonstmted tech”ologis. eve” in the 
care of hard-to-treathazandous 
constituenrr such as ditxdns and fumn. 
polychlorinated biphuryk. and 
pal 

2” 
uclear am”ladcs. 

unhennom. the Agmy has 
concluded that it IS appmpdatc to 
ugress the soil ueaanent standzds as 
a traauoers performana goal capped by 
specific weatment levels. More sped& 
standards. for exampIe. a single 
nun-mid standard for aU soil. could be 
counterpmduaiva-lessoften 
achievable-given the varyI”g 
combi”atlo”s of hazardous comd~ents 
a”d soil properties that mi ht be 
encountared in &afield. 5 8 FR 48130 
‘%pt.?l”k 14. 1993). A0 express 
ojective &this mle is to inaeate the 

range of appmpdate treatment 
altemttves available to achieve the LDR 
waa.emstandards in soil to hmease 
the likelfhood that more rmedfadons 
will include ue&x”t as a component 
of the remedy. This objective could be 
impeded by adopti” si”gk “WIWIC 
tiues as treatmentsta”dards. since th?d 
approach would reduce needed 
fkdbility. The resuld”g soil ueatment 
standards, while still technology-based. 
thus depan from EPA’s pact 
methodology developed for pmws 
-tes in that they are not based 
e%dUsively on the applimtion of the 
mast aggressive technology to the mast 
dfffitittoueatwstea”dare”nt 
~~~ed~i”Jllmeri~eri~ 

h=uncnt standard. ‘he soil matwent 
wnd.vds may be achieved using any 
UeZmeot method except uearment 
methods which invoIve bnpemrtuible 
duudon (e.g.. additton of volume 
Wthout destmyi”g. removi”g or 
immobilizing hazardous co~rituen~ or 
transfer of hazardous co”sf.ituentz Imm 
Soil CO another medium such as air). For 
OrgantiE coosUhm10. the soil ueanent 

standards for volatile organic 
co”stitue”~ are based on the 
performance of bfofreaunent, chunical 
at-action. dechlorhaation. thermal 
desorption or soil vapor extraction The 
standards forse”livolattle orga”k 
~~ostituents are based on the 
ueiformance of Moueaknent chemical 

thmnd desorptio”. or soil vapor 
exuacuon. The standards for 
organochloiine peedcider are based on 
the perfomwxe of bioueamrent 
dechlori”ado”. hydmlysiss. or thermal 
desorptton The standards for 
phenoxyacatfc add pesrlcidcs em based 
on the performa”ce of dechiorl”aUon 
The standards for pdychlorioated 

deciilof&e&m. 
or thermal dcsorptlo”. ?he stmdardr for 
Uiwdns and furans are based on the 
p&o-ce of dechlorlnarion cr 
rhmsl dcsorptton EPA does “ot have 
spedfic data in the record on oearment 
of organophosph- insecttddcs. 
Becavse they are based on a similar 
chemid smlchlre. these w”ta”d”a”ta. 
however. are likely a5 diffkuk to keat 
as other polar “0”haIogenated orgdnc 
compou”ds and are expected to rrspo”d 
to tmao”e”t in B manner similar to other 
polar “onbalogenatad phenols. phenyl 
e&em and cresol. Therefore. EPA 
believes Lhat organo@osphomur 
insecdddes can k treated using tie 
same technologies as wouid otherwise 
be wed to treat p&r nonhalogenated 
organio. i.e., biomaanenr, chemtcal 
emacdon. or themal desorpdon For 
alI organic wnstittmnts rhe soil 
a-eaunenc sarldards are also achievable 
usiq comhustfon EPA nom also that 
a number of Judicii opinions have 
upheld EPA’s umapoladon of 

, 

acbievabilityresulrt for tecimoloey- 
based ueaunent standards based on 
chemical stn~ctuc and activity 
similarity. as has bee” used here. See. 
e.g.. Cbemid L+tkmtfsctumi-s~“v. 
EPA. 870 F. 2d 177.248 (5th Cfr. 1984) 
and Natfonal As&n of&fetal Ffnishsrsv. 
EPA, 719 F. 2d 624.699 (3d Cir. 1983). 
For met&. the soil aaaunent staqdards 
are based on the perftrmance of 

uchactton. Achievability of tik soil 
treatment nandards i3 dimnsed. in 
detail. in section VILB.8 of today’s 
preamble. 

a. Meswriog Comp&nce Wftb rhc 
soil Treatment .Standards For hazardom 
ccmstituents which have a treatment 
rtandard measured by total wasre 
andyis (i.e. standards for organic 
wnstituent.s and for cyanide). 
co”~pliance with the 90% reducdon 
standard should gaazlly be mawred 

using rota1 coMtiNe”r concentmuo~. 
For hatardOuS COIIS~~NW~S Which have 
a oeaunenrslandardmeasured based o” 
wncentn.tions in a TCLP extract (i.e., 
~randards for metals and for tie” 
d&tide. cyslohenvrone and 
methanol). compIiance with the 90% 
reductio”standardshouldge”era~ybe 
measured in leachate using the tmddty 
characterlsticleactd”gpmcedute. The 
septtons to these rules vmdd be. for 
examole. if soils wnts”uwtiwith 
md WllSdNWtSWerr treated using a 
technology which removed or 

In an i*ample Iika this, compliance 
wirh the 90% reduction standards 
shouId~“eraUybemerueduskg 
total consdtuent conwnaations. 

l?PAtakuthlOppXtU”itytodKlfy 
that when establkhing the 
w”ce”“atiow of lL?zardous 
constituents in any given volume of 
wntandnated sou from which ‘he 90% 

charact&adO”tach”iqu~~a”d 
procedures for rep-uve sampling 
should be used. For wanpIe. it is not 
Ncestaly to measure the 90% reduction 
from the soil sample with the lowest 
co”ce.“tmti0ns Of heardous 
wmUtue”ts. EPA will publish 
additional guidance o” &abEshtng and 
validating 9096 reduaon levels for 
mntami”ated soil in the near future. 

Today’s rule does “ot change existing 
policies or guidance on soil sampU”g or 
site chalactedmuon Although soil is 
often chamntid u&g mmposlte 
sampling. EPA notes that co”sis.tent 
tidltheWZlyth~AgWCpS~ 
mmplia”ce with other LDR tmaonent 
staoda&.. compliancr with the soil 
ueatment standards will be measured 
and enforced wi”g grab samples. ‘This 
is appropriate because we&desig”ed 
and well-operated tmaU”e”tsyxtems 
should e”sure that soil 5s unifotiy 
treated 

A M&r G~mmma A number of 
wmm&ters expressed conwro about 
the achievabillry offhe soil tmaunent 
standards and/or the methodology EPA 
used to develop the soil treatment 
nandards. These coneems am discussed 
in Sectio”W.B.8 of today’s preamble 
and in the respome to co”une”fs 
docwaent. available’i” tlz docket for 
today’s mIenAd”& 
2. The Soil Treamtent Standads Satisfy 
RCRA Section 3OC4[“$ Requirements 

The tech”oIogy.basad “90% capped 
by 10 X UTS’ aeatroentsttmdard for 
CDMMlnsred soil is meetly 
mingem to saUsfy the mre requirement 
of RCRA Section 3004(m) that short- 
term and long-term threars to human 
healtha”dtheurviraunentposedby 
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land disposal are minimired. 
Technology-based standards pmvide a” 
objective measure Of aS.WnnCe that 
hazardous wastes are subK”tklly 
treated before they are land disposed. 
th!Js elf”ll”au”g die “long-term 
oncertaintiee assadaced with land 
disporal.” Eu”llnatl”g these 
u”cercai”ties was a dliefco”gldi0”al 
objective in prohibiting lend dispcwl of 
u”treated hazardous wastes. Hazardous 
Waste Treatment C.ou”cfl Y. EPA 886 
F.Zd at 361-64. In addition. dxe extent 
of treatnlent required, 90 % reduction 
capped PC treatntent to conce”aauo”s 
withtn an order of magrdhlde of the 
UTS. “substantlally~’ reduces mobility 
OT total co”ce”tmion$ of hazardous 
constituents wltbln the meaning of 
RCRASecUo”3W4(m)(l). 

EPA has made two changes from 
pmposal which scrrngthen the soti 
maanent standards to zisure that they 
mI&nizethree&tohumenhealt.hend 
the envimnmenL First, the Agency has 
mcdifled iu approach to which 
lmzdous cmetaxen~ WIII be subject 
to treatment In today’s rule. when the 
soil treaunent standards are used, EPA 
requins ueasment for all hazardous 
connituenk reasonably upected to be 
present ln contaminered soil when such 
consdcuen~ are initially found at 
cancenhattanr greater than ten time.5 
the tiversal Ireatment standard. This 
treittment is required both for soil 
con-ted by listed hazardous waste 
and soil that exhibits (or exhibited) a 
chamterisdc of hazardous waste. 
Comdmens subject to treament are 
discussed tix-ttw in Section VILE.4 of 
today’s preemble. 

To further ensure that co”kmi”ated 
soil treated to comply with the soil 
treatment standards k safely managed. 
EFA hes bxluded addittonal reshictionr 
on the use of treated contatninated soil 
i&lld rdcrfved pmducts 

dkpnsal (le.. whm~p~~~~ 
be placed on the land). The resticcto~ 
o”lKeofmatedconta”lt”atedsailf” 
hazerdous waste-derived pmducts that 
are used in a manner mnrtituttng 
disposal are discussed in Section VlLB.5 
of toda ‘s preamble. 

F&y. the Agency reitemtes that. in 
the remedatian context. in rismdng 
y&yt&-“Ls Pm: bYLYtdyo=l 

“linbae. 
appropriately consider the risks pused 
by leaving previouly lend disposed 
weste In place as well as the xi& posed 
bylanddiepose.IofwsteafteritLs 
Vsmed and Ueatad. 62 FR at 64506 
(December 5. 1997). Fur ucample. if a 
treatment stendard for orga”ic 
~m.%bzn~ based on perfa-ce of 
~dnendo” typically results in already 

la”ddi+selcenbesaidmmi”imize 

land disposed “werials such as 

threao, taking i”tO aCc!x”t the COtdRy 
of threatz pmed (Le. including duse 

co”tami”ated soils bein capped in 

posed if the soil were left in place 

place rather than more aggMfvely 

untmared). Id. The soil treatment 
StKIckrdsWUl-~cnSU”!thar 

remediated. think pmed by lend 

contaminated soil is appmpriately 
mated within the meaning of RCRA 

disposal of the waste ordi”arUy would 

Section 3004brl). mnsidedng both the 
thTWLkpOSed~“WlanddiSpCdOf 
matedsoila”dthsthreakposedbyo”- 

not be minlmised Convaely, a 

going la”d dlsposai of udning 
conraminated soil (e.g.. lf the soil wue 

mat”le”t standard that i-EsulK in 

left in place untreated]. 

~bsta”tial treatment followed bv - 

EPA recognizes d-tat some people may 
be concerned that a situdon may ache 
where the soil tree!me”t stmdanis are at 
levels that are b&ber dlanlanedI$ 
EpAOra”aUtho&ed 
should be required for sofl clurnup 
under a cleanup program The Agency 
acknowledges that this may occur. The 
roll ueatment smnduds. like other land 
disposal restdcdon tresfment sfendards, 
are based on the perfo”na”ce of spedfic 
ueaunent technologies. As discussed 
earlier in today’s pree”lb1e. technology. 
based standards have been upheld es a 
pennlszible meam of implementig 
RCRA Section 3004(m). Most soil 
cleanup levels ere besed not on the 
perfon”8”ce of spedfic ueab”e”t 
cedmdqtes but on a” ansly& of risk 
For ti rearo”, tech”ology-besed 
treatment sta”dards will sOmedmss 
over-and somettmes under-&mate the 
amaunt of ueamle”t “ecesseiy to 
achieve sitmpedfic risk-based goals. 

Thepurposeofthelenddispoaal 
resuidlo” ti-ammt-Fsto 
ensure that prohibited hazardous wastes 
ate pmperly Pm-treated befon dtspwal 
(lr, n-eated so that short- and lon~tetm 
dxeeistohumanbealthandtbe . 
etn.iron”lent posed by lan&diu&&os&are 
-d).As- 
&“cybellevesthesouuea& 
standad promulgated tcday fuHll that 
mandate for soil mat m”teim 
pmhibited l&ted hazardous waste ot 
tibia a chatwe&Uc of pmbibited 
hazardour waste. However, teclmology- 
based treatnlent randards are not 
-y appropr&te slmogata for 
rite-spdc risk-based dcanup levels. 
lnadmumstencewbemthesoll 
reatment sandad result in con5dtuent 
-hadons that are higher than 
ime detemd”ed. on il site-s+fic 
ads. to be required for soil ciesnup. 
kxmtng remedial programs such as 

technology-based treaLment scuderds 
an3 pemiissible. they may not be 
established at levels “wre str@e”t than 
those “ecmsaiy to “‘d”Mza short and 
long-term thmets to human health and 
the environment. Hezardous Waste 
Tteak”a.tu Coundt. 886 F. 2d at 382 
(la”d dispwl mstricticrt treatment 
sandards may not be timbUshed. 
“beyond dw point at which there is not 
a “thteet” to human health or the 
envlm-C”). 

While using risk-baaed appmachee L 
determIne when threats ete minimized 
onanadoMLb&eheepmven 
exuemely difficult. these diEidUu 
willdlIlMsbwhe”walua.u”gNkz 
paed by a tpecific wntemfneted soil in 
a parUculat remediadon setting s&e. 
dur@ remedtatton. one typfcally has 
detalled s&-sped& infomwion on 
comtih~enk of concern. poteiitial 
huntan and Mvimnnlenml receptors. 
end potential mutes of expwre. For 
this reason, EPA Is establishing a sit+ 
spedftc valiance from the uach”o10gy- 
based soil ueaune”t standerds. which 

run&n wastes. Furthemxxe~ es 
dkcussed later l” today’s tule. treated 

RCRA Corrective Action CERCLA and 

contemJnated soil would tunai” subJea 
(0 reguhti~n under RCRA Subtitle C 
unless and until EPA or an authoiized 

state cleanup pmgrams could be appliec 

state made an afflmaiw decision that 
the soil did not conBin hasardous -te 

to e- that remedies are adequately 

or. in the case of chamcterisdc soil. no 
longer exblbited a hazardous 

pmtecthre. These pro- already 

ChaIacceIkuc. 

ensure pmtecrto” of huma” heelrh a”d 
the environment when meneging most 
contamitiated soils-Le.. soils that are 
not subkct to the LDRr-and other 

3. ‘&ance From the Soil Treatment 
Standards et Risk-Based Levels 

EPA has long indicated that iw 
preferwe would be to estabUsh.a 
complete set of risl-besed lend-w 
tMt”-luII. sm”dards at levels that 
mintmfze Shot-t- and lO”g-term th,X!ak to 
human bealrh and the envimrrmcnr 
See. for edZu”ple. 33 FR at 6641 (Feb. 26. 
1990). However, the difncultla 
Involved I” utabUsi-dng i-l&-based 
standards on a nationwide basis are 
formidable due In large part LD the wide 
variety of site-spe&c physical and 
dwmtd c.mpastti0n.s e”mu”teced in 
the Eeld and the un~erudnds involved 
5” evaluating long-te”” threats posed by 
land dispmal. Id.; 60 FR 6638C-66081 
IDec 21.1996). For these reasons the 
Agency h?S chose” CO etabUsh land 
djspwl resuiction creamlent standards 
besed on the 
treatment tee R 

etforma”ce of specffic 
ologies. Although 
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can be used when zeauncnt to 
concenaations of hazardous 

pathways and human and determination. 62 FR at 64507 (Dec. 5. 

cormituenu greater (Le.. high) dun 
envlronmmtal receptors. Through 1997). 

those spe&ed in the soil mamxnt 
application of ti information. While not reqtdred. EPA entidpates 
overseeing agendes can elimimte many that decisions about site-specific 

seandards minimizes shott- and long. of the long.tenn UnceRafNis aacciatsd minimtze &teat dadsions vatie”ces will 
tem threats to human health and the with land disposal and. the&ore, make often be c~mbimd with decisions that 
envimnmenr I” tNs way, on a case-by- appropriate risk-based decisions soil no longer co”tai”s hazardous waste. 
case basis, risk-based LDR tIUUme”t I-egeang the extent of ttemneot needed 
standards approved through a variance 

As dl.9mmd later in today’s preamble. 
to minimize shon- and lo”g-ten” dreats Aae”~ auidence on “contained-i”” 

pmcess could supersede the technoiogy- to human health and the ertvimnment 
beeed soil ueatmem standards. This 
appmach wes first dfscussed ia the 
September 14. 1993 pmposal. where 
ETA pmposed that detenninarions that 
contaminated soil did pot DT no longer 
contained hazardous waste could 
supemeda LDR reaonent standards. if 
the “contained-W level also 
constituted a ““dni”dzed threat- level. 
It was repcared in the April 29.1996 
prqosal where tie Agency pmpooed 
thaL in carrain drcum.5t8”ces. vada”c8s 
from land disposal restictbm ueaiment 
standah could be appmved in 
situtlons where concentrdom bigher 
than the ueannent stmdads minimlzod 
threats.‘* 58 FR at 48128 (September 14. 
1993) and 81 FRat 18811 and 18812 
(A d129.1996). 

x t this the. EPA is allowing the risk- 
based VKiances only for co-d 
soils. The Agency believes th& 
LmitaUo” is appropriate for P “umber of 
reasons. First, contaminated soils are 
most often 8enereted during agency 
wetseen deanups. such = C2RCLA 
cleanups. RCRA correct&e actior~~ or 
‘rate overseen cleanups. This type of 
molvemcnt in deanups posiUons EPA 

and authorized states to appropriately 
consider site-spedtk ris!+besed irsues. 
Second, during ramediacio”, ex~er@ 
and field personnel typically gether 
date&d site-spedfic infomaatio” on 
risks posed by specific hezxdous 
cmsti~rn~ or combinaaw of 
hazardous constituents. potential ilkem 
and indirect exposure routes, risk 

EPAa”dstatenffidalsalteadymutlneiy 
makethwryptJofded&mswhen 
developi”g slt@spedEc. ti-bssed 
deenup levels and when making 
” 

hazardous waste’* After euerIe”ce 

the Agency may consider extmding it to 
other mvhnmentd media ad 
remedlation wastes. 

Some commmtets axpressed cm&n 
that allowing site-sped& &k-based 

abrogate the Agency’s rapDIlrfMuti.?s 
under RCRA Section 3004M. ‘Ihe 
Agency stron 

k’ 
y disagrees. RCRA 

Se&on 3094 m) requires EPA to 
establish “levels or methods Ot 
treatmmL if my. * ’ ‘.“x”dlecasaof 
contzninated soil. EF’A is establishi”g 
those levels May based on br 
performance of available. appropriate 
soil treatment tcdrnologies. ?mvidt.ng a 
WJiancepmcesstomodt@alevelor 
method of mmnent on a caa&y-case 
b&sreducestheUeUho&dxetlna”y 
parUnder stmatton technology&sad 
maanent standards will result In 
mmnmt beyond the point et tich 
threakare2ninMd.TheAgencyis 
wmg that -thteKvKiana 
dete”ninaUo”s for conanhated eoile 
be evaluated u.dng the exkciog site 
spedficv8danceptcasssetoutln40 
CFR 268.440. EPA recently edded 
language m this pmvisio” t” d.ui@ dlaf 
variances cannot be appnnd wldmt 
oppommity for public par~dpatio”, 
Including notice by appmptjate means, 
opportunity for public conmmr. a”d 
adequate tzqh.mUon of M uldmete 

d&ani&dotu is essmUdlythesmte. 
85 tha reqbmmk fordt~~pedflc. 
dsk-based ndnbnize tbmt 
detetminatlons pmmulgated today. For 
that reason, EPA believes it will always 
be appmptiate to combine a coneainab 
In detemxinado” with a sitp-tpeciac. 
risk-based minimize tJxeat varlence. In 
these cases. EPA mcDlnagcs pmgmtn 
lmplemmtoa end facility owners/ 
opaators to include information hut 
th-s “contained-W de&ion in the 
public notice of the site-spedfic 
“lW”dzethreatwxla”El”casu 
where a SitcrpcctRc ml”im&e threat 
vatlena IS combined with a decision 
dlat a soil no longer co”mt”s h9zwdout 
waste. once freated to co”lply with the 
treatment standard wd by the 
vadmce. the soll would no longer have 
any obltgatione under RCRA Subtttlc C 
anil couid be managed-l”cludi”g land 
disposed--without funbe? connof 
under RCRA Subtide C. The contie& 
in policy Ls discussed in more derail in 
Section VII.B.8 end Se&on W.E of 
toda 

d 
‘s preamble. 

A temi”ds pmgmm lmpleme”tors 
rhrtCO”Siste”twlththetestoftheland 
dlspwl resldcti0” pmgram. site- 
spedfic detamntneUons that three0 are 
minknlzedcannotbabnsedonthe 
p&tttld safety of land disposal rmik. 
or enginmred suucnua such as liners. 
caps. Slurry walls Or my other pmdce 
occuning after 1a”d disposal. Ametican 
Petrolarm Ins-~ v. EPA. 906 F.2d 729. 
735-36 PC. Ctr, 1990) [land treatment 
CMMl be mnsidond kr detvmining 
whether dream posed by lend disposal 
have been -ed because land 
tmtmmtka 
sectio” 3M)4( r 

of land diqxeel and 
E@IiRS that thmak be 

mi”i”&ed before land disposal occurs): 
see elm S. Rep. No. 264.98th Gong. 1st 
ses. at 15. stad”g that engineered 
bmiets -t be cotteidered in 
nssesslng “caiglauo” vmiences 
because *‘[ahUfkial betriers do not 
vm~“&~<tiy’w to 

“leansthat 
ritespedfic minimize dlreat 
ietemhatioionr must be besed on the 
b-hemnt threats my @‘en co”tm’“i”eted 
toil wotdd pose. The Age”cy recognizeJ 
hat dtis will have the &act of 
xecludlng site-spedfic minimiza threat 
mriames fm rrmedtee that rely, even fn 
lart. on capping. contaitmaent or other 
jhysira! or itW&udonal controls. I” 
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addition to being compelled by the ~.. smxe. the Agency believes tNs 
approach is pmper. in that it may 
encourage remedy choices thal rely 
more predonlinantly on ueahnent to 
permanendy and dgniffcancly Ieduce 
rhe concentndom (or mobilsty) of 
hszardous CONuwMts In mntamfnated 
soU. The Agency hes a stmng and 
Iongscanding prefesencefor &se types 
of more permanem remedial 
+pXhCS. 

,- 
,.-. ; 

In addMoon. at a minImum, altamaUve 
land dispoal -on UC-t 
scanderds e.scabIished through site 
qedtk risk-based mintmiy threat 
varia.nces should be wktdn the range of 
vaiuesthe Agencygenerallyfmds 
acceptable for d&based cleanup levels. 
nat is, for CardMgens. alten!aUve 
tremnmt standah should ensure 
wNuwent concenuauons chat result in 
thecotJurcmsriskfiumanymedium 
to an indtvidd exposed over a Ufetime 
gellcmlIy falling WIthin a range from 
lo-’ In 10-s. UsbIg 10-s as *point of 
depamzra andwlth a preference. all 
thinBsbeingequaLforadrievingdle 
more pmtective end of the tislt range. 
For norxarcinogurtc effects. akemacive 
treatment standards should e~ure 
coclsu~enc concentmuow hat M 
individual could be exposed to on a 
daily b&s without appreciable risk of 
dtiettious effect do&g a ufedme: in 
&necal. the hazard index should not 
exceed one (11. c.ansualent 
wncmnauom that achieve these levels 
should be caladated based on a 
reasonable maximum exposure 
slmlaci0-thet is. hased on an sm.I* 
ofboth the current and reasonably 
u~pecc~ futm Iand uses, wirh 
expa~u-e parameters chosen based on a 
raaxmnabIe assesslnent of the ln2ximltm 
-%qmsue that might occur. The Agency 
beIieves these Ilqaesmt an appmprIe.ce 
mge of tzlinimum vsllues for site. 
Jpcdsc c%sk-based rllhhiathreat 
detuminatlom because sites cleaned up I 
to these levels an cypicauy relurtd 
fmm reatcIet0l.y contrd under the 
FederalCERClAprogmmaodtbeRCR4 ; 
C~Uve salon pmgmm. see. for 
-pit. the NaUonel Contingwcy Plan 1 
(55 FR 8666. Mmh 6.1990) the 1990 
RCRA Gxcuuve won subpart s ( 
pmposal(55 FR 30793. JuIy 27,1990), 1 
and the 1996 RCRA &rectwa action I 
subpan SANPR (61 FR 19432, May 1. t 
19961. In addiuon to actdeving , 
pmtectton of human be&h. aitemauve t 
WsWw.nt ste.nbcb must extra that t 
envirorrmental receptors em protected t 
~mtitaisoensuretbatno 

- uMcceptabLe bansfar of ComamiMUon 
from one medium to enothu. for .~~ . _ 

occur.~ Pmtection of environmental 
receptors and agaiost cross-media 
comeminaUon may. in some CBles, 
require more suhgent MA. lower) 
ekenwive trea- sQn&uds than 
would be necessary to protect human 
health alone. The Agency racqnizs 
tbac this approach is dlEeiux fmm the 
approecb used in develop- nattonal 
risk-based -threackveIs 
proposed fn the Hezartlous waste 
IdenU5caUon Rule &iWiR-Waste). 60 PR 
68344 lDewmbe.r 21.199.5). li-ds 
difference is proper. In chat the Hwm 
wese propoJal contemplakd 
naUonallyq#icable Nk-basad LDR 
h-eahnent standards and. the&ore. had 
toconriderthemyrirdofpamtbil 
eqxsure pathways and reqeors which 
Mghc DCclJr at my @ml site. muon 
wide. A site-roe&c minlmtn threat 
deter&i&o; fs informed by actual and 
reeeoneble potential qmsore pathwap 
andr~*p” at a spedflc hd disposl 

Although not eepmssIy umtced co 
land disposal of cmztamimwd soil OD- 
site. EPA anticipates that site.-spedfic 
minimtv threer verhcw WIlI. most 
often be applied to these acivities. The 
his for developing an al&native land 
clkp0.d msmtion tmamlecustJnderd 
during tic si~spedfic mtrdmiz threat 
vallaue Ls applicauoon of risk 
-on about speculc ezqmlre 
wlnveysandrecepurnofcwxem.To 
q&‘such a varience to off-slw land 
d+osaL tie hamtent smndaad would 
bavetobeinfonnedbytheaposure 
pathways and receptors present at the 
OS-&~ land dbqosal areas (awmdng no 
ph@caI or englnnrrd SIN- or 
other pc&and-dtrpmal urouols]. 
wluIesuchandysisisaIIowed.thls 
infommtlon is not. to the Agency3 
km$w”;neIy &ache& during 

Mast commentcrs suppwtei the 
mncept of using a tcea!iknt VKfance to 
mduatheIikeuhoodtheLhmy 
PartlacIer cese. technoIop/-based soil 
aulmentste&udsmtgEpmwpt 
kea- beyond the point at wbicb 
Lbreatstohumanhealthandthe . nvimmnencere- 

onecommencerwesconcarrdch4t 
-gaIisk-besedm 
ireat vaciance w?thout adeqwe 
ninknumstandardswouldbeannary 
D Iew and Impossible to oversee. EPA 

Ieamenc smndards eppmved through a 

sire-spedfic mintmize dnat variance be 
wIthin dxe range of acceptable values 
the Agency ryPiceIIy uses for cleanup 
decisions. as discussed above. In 
addluos as dkussed above. the 
AgaEyhasdKiRedLhatunIikesome 
CERCIA or RCP.A corretive acuon 
- sfw-~pedfic lllkdmh dueat 
vprianccs may Mt rely on m-land 
clispad concroIs. 
4. Constituents Subject to Treatment 

For soil conmminatcd by had 
hazadous waste. EPA pmpmed that 
creacment would be required for each 
llezadous coNuc.leclt ol-@wtng fmm 
the mMmiNdng wssce. For roil tich 
exhtblts (or exhibited) a chammuc of 
haeerdw west=. SPA proposed that 
treatment wuld be required: (1) in ute 
case 0fl-c soil. for the ChamWdC 
CalBrmnanc (2) In u-le case of ignitable, 
reactlw or comoslve sou. for the 
ChpracttrirUc pmpercy: and. OHn both 
cases. for all underlying bqrdous 
constiWen~~. 61 FR at 18809 (Apill 29. 
1996). Under the 1996 pmposai. 
tmacment would have been required 
only when those con%ituencs were 

._ 

inidauy present at conccnmuonz 
greeter than ten umes the tiwal 
ueabncnt nandard. EPA also requested 
commmt on. among other lhblgs. 
WheCheI. for SOfl COntemhted by lIsted 
hezardous vmste. tMfment should be 
t-qdred for all underlying hazardous 
consuwenk present at conccnhauons 
above cm times rhe b-KS. Underlying 
hazardous constituent Is defined in 40 
CFR 256.2(t) ai. “any ~onst.iNent listed 
In 40 CFR 268.48 table UTS. except 
fluoride. sulfidu. vanadium. selenlun. 
and zinc. which can reasonably be 
expected to be present at the p&t of 
genemUon of the hazardous waste. at a 
conc?nwuon abiws the consutueIlt- 
spedtic UTS matment Stanti.” 

Many -enters suppolted the 
pmposed appmach. Some conunemers. 
bmvever, s2Qmsed concern the& 
becane con-ted soil often 
colains “MICrous haealdous . 
consuwenk from a valiery of sources. 
Iicrdtlng macmeN of sofl cow 
by listed hazardous waste to 
wInuwen5 ocigioating fmm die 
contmltneung waste mfghc result in soil 
w- with usted - 
undugoing less treatment than soil 
which exhlhirs (or exhibited) e 
mhwutcbcic of hazardous waste. One 
Pmmenter also -cd that the 
yoposed appmach to consuwc~f 
iubjecc co creacment WCS. in the case of 
ioilwmamimMbylistedhazar&s 
mice. inconsistent with the Chemical 
Naste optsdon. On hxther 
zmsiduatton. EPA was persuaded that 
t is prudent to apply the logic of the 
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Chemical Waste opinion balh to soii 
contaminated by listed hazardous waste 
and to soilr which exbibif a 
chamctertstic of hazardous weste. 

As the Agency explained in the 1996 
uposal. contaminared soik are 

.ote”Ually contaminated wirh a wider 
mnge of hazardous comdtueno thm 
most pure hazardous waxes genemted 
by on-going indusulal pmcesaes-i” “0, 
small part because contaminated soils 
generally raclecr unconu0Ued dispd 
sctdngs. 56 FR et 48124 (September 14. 
1993). Since tie Chemical Waste 
opinion addressed a similar slhlaClo” 
(certain chamterisUc haserdous wastes 
chet might contain * vaciecy of 
beardous wnsttwencs), the Ageq h 
persuaded thar it is prudent to apply the 
logic of the Chemical Waste opinion to 
contaminated soil and rwulre weatment 
of all onderlying hazardok 
co”sUtue”u. See Chemical Waste 
fvf-k%ment v. US EPA 976 F.2d at 16.. 
16 (D.C. Ck 19921. Therefore. when the sou tMrmanl trandards~~~ed, ~... 

today’s final rule reqolres that all 
contarnina~ed soil sublen to the LDRS be 
created to achieve the soil ueetmem 
standards for each underlying 
hazardous constituent rewmably 
expected to be present in the soil when 
such wnsUfuenK are idally found at 
concencmions greater than ten Umes 
the universal treecment standard. In 
addition to aeatmenr of alI u”derlj,i”g 
hazardous wnsciwenu as disnvted 

5ove. as proposed. ctwact&sUc soil 
.us( alro be uaaud. in rhe case ofTC 

soil. for the TC constitue~ Md. in the 
case of ignitable, corrosive. or reactive 
soil. for tie chamcterlsric property. 

Although when the soil treaonmt 
standards are wed. treatment is now 
required for each underlying hazardous 
consiwent when such consritum am 

’ lnitidly found et concenfntionr greater 
then ten times the untversal ueaanent 
standard, it will not be necessary to 
monimr soil for the entire list of 
underlying hazardous consiweno. 
Generacom of so”canli”ared soil an 
reasonably apply knowledge of the 
likely concamirwu present and use that 
knowledge to select appropriate 
underlyi”g hazardous constttuenrs, or 
classes of conrtihrenn. for monlroring. 
This is comisfent wifb the appmacbcs 
EPA typicdly takes in remedial 
pmgmms. whw it empbaslzas that 
nmediedon managers should focus 
invudgaciom on c*NfiwmK of 
conem and with regulation that allow 
generem co reiy on !mwledge to 
determine whether any give” solid 
waste is hazardous. Cf. 61 PR et 19444 
where EPA encouraged remediation 
managers to “tailor [facility 
‘~vcsdgaU*ns] to the specific con&rims 

and circumces at the facility and 
focus on th-e u&s. raieases. and 

“f! osure pathways of concern.” 
or nonan+able c*nNtuents, EPA 

is promuIgaU”g the approach &cussed 
in both the September 14.1993 and the 
April 29,199s pmposals. I” situatiom 
where conm”U”atd soil cont.&s both 
melyzable and “o”a”alyzeble orgmic 
CoNUtuertts. madng the a”alyzable 
conscituems to meet the soil treahnen~ 
standards Is also reasombiy expected to 
pmvlde adequate !mab”ent of the 
nonanalyzable wmcttuenu. In 
simadons where mntamlnemd soil 
concab only no”a”al~ble 
consuwenK (Le.. soil w”mmiMled 
only by nDnanalyz&Ie IJ or P l&-tad 
wastes), treafmenf using the sped&d 
method for the appropriale U or P Usted 
wz~ste is mqtdmd. 61 FR af 18810, Apill 
29. 1996. Most comme”ters supported 
this approach 
5. RelattonshIp of Sofl Treamruu 
&.an~~ls NetumUy Occurring 

In the AprLI 29.1996 pmposal EPA 
requested comment on whether 
concenwtlom ofnewmlly occming 
conscfwenls should be evaluated when 
identifying cor&toen(s subject to 
heetmenf Commenrem who addressed 
this issue ovenvhelmingly 
recoMnendcd thar. for natwally 
occmlng coNtltllcII~. EPA cap LDR 
creetmenc requiremcnls for soil ac 
nacual background concenwciom. 
After considering these comments. EPA 
was persuaded that treavnent ro comply 
with LDRz should “ot be required if 
consciwent concenmUons fall b-slow 
~neallyommi”gbackgxwnd 
conce”tmUons. provided the soil will 
wnUnue to be rwmagad on site or in an 
area with similar newd be&ground 
concenaationr. Ifsoil will be se”f for 
land disposal off-site. complianca with 
LDRs is required. since the Agency 
bellever chet natural background 
concenmions on-site will not 
eutomatkdly conespond to natural 
background concentratio~ll ate remote 
lend disposal facility. 

The Agency notes that. for putposes 
of this discossion. mumI background 
concentrationz are CDNdtuent 
concenaarina that are present in soil 
which has not been influenced by 
human ecUviUes ortileases. Since these 
constituent ccmcenaacions are present 
ebsenc human Wlvence and EPA has 
determined char soil @ke other 
emdmnmunal medial is noL of itself. a 
weste but may be regulated as 
hazardous waste rmdcr RCRA only 
when it conrains (or contatned) waste, 
EPA is not wnvinwd the Agurcy would 
have the audmri~ co require 

compliance with LDRS when 
constituent cnncemmU~m fall below 
background concenoaUo~~~ eve” if it felr 
compelled to do so. (Of course. such 
constlwents could be regulated as 
hazardous czmsUtw”ls under state and 
Federal cleanup euthorlUes. including 
RCRA corrective action and other 
audl0liues.1 

Since natural ba&gmund 
cmcennations may-my across 
geographic areas. and to ensure that 
LDRs ti only be mpped et background 
where appropriate, EPA will require 
that individuals who wish to cap LDR 
creabnent ef natural background 
concenuacions appi for and receive a 
uaaunenc verhca. SP A will presume 
that when LL% would require 
treatment to conwnoaUons that ere Iw 
than narural backgmtmd. such e 
vataxe will be appropriate. based on 
the tiding that if is ineppmpriare. for 
conovninated soil. to require treaanent 
co wncencmlons less thm ~ruFai 
beckground conCmPdtlOM. ms issuq _ 
has bee” clatifled I” today’s final 
regolattons. see 40 ‘2% 266.44(h)(4). 
6. ResaicUom on Use of Treeted 
liazardous Contaminated Soil in 
Products Used in a Manner Consatutlng 
Disposal 

Alckpugh. as discussed earlier in 
today’s preamble. EPA believes the soil 
maanent standards satisfy cbe 
requirements of RCZA Section 3004(m). 
EPA has determined that additional 
resticUons are messy for hazardous 
conmminated so& rhat are used to 
pmduce pmducu which are, 
subsequently. used by a manner 
constituting dlspmd (Le.. used to 
produce pmduco which are placed in 
or on the land). Under current 
regulations. hezardok waste-derived 
products that are used in a mater 
consrttuchg disposal must. among ochti 
dungs. comply wltb the ewlicable Land 
diq6.d resirkion keamiinr stmdards 
in 40 CFR an 266.40. chat is, the 
Universal -9 reeunem Standards. See 40 
CFX 266.23kJ. SPA has concluded that 
hazardous co&&atad soil used to 
produce producu which are. 
subssquently. used in a manner 
constituting disposal must co”tbue to 
meet the universal treahnent scandsrds. 
Such pmducts. do”, are not eligible for 
the soil creecmenc standards 
promulgated today. EPA has made this 
de&ion for seveml reason. First EPA 
has chosen technology-based !remmm 
staridards (such as today’s soil treaanent 
standards) as a meam of implementing 
he LDR statufory m+drernenrs in order 
:oeliminateasmanyofthe 
mcei-ai”ues assodeced with land 
iisp-asd of hazardous waste as possible. 
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. . . : 55 FR at 6642 (Feb. 26.1990). Theee 
uncertaintIes Increase sharply when one 
considers possible dispfsltio~ of 
hazardous waste-derived products used 
l” a nlanoer consatuting dkposaI. These 
products ca” be placed vimtally 
anywhere. compoundingpotential 
release mecfianirmr. exp%un? 
pathways. and human and 
enviro”“le”nl mceptma a m at 64506 
(Dec. 5, 1997) and 53 FRat31197-98 
(Auguet 17.1988). For tbse reasorrr. the 
Agency ln 1988 determbted that these 
wastes should be treated to reflect the 
bcn heabnent availabk, 53 FR at 
31197-98. and the Agary believes this 
reasc”Ing contI”ues to b&d with 
respect to mnnminati sak Semnd, 
EPA hat determi”ed that the soil 
ueemlent standards adc?md in today3 
rule areJusu5ed. in mmy izwances. I” 
order to enmurege l7irmowO” 
i”volvi”g tMu”ent OVCT remedies that 
Involve Icaving un-treated mntand”ated 
soils l” place. The Agency is lees sure 
that this Is a desirable iwe”tivc if the 

-. 

mntandnetedsoibaremberuedda 
manner co”sub=ui”g dIsposd. api” 
because of the uncertaindo posed by 
ti medwd af land dfsposL 

Note that EPA hes uplained. 
however. that mmecbeuo” acuvities 
I”vo~~“~ replacement of treated soils 
ontDr.helandisnotarypeofue 
co”sUhXing disposal. In part. because it 
is a supen’I.sed remedlatbn kuread of 
an Mupewised recycU”g acdvity. 62 
FR 26063 &fav 17.. 19911. This 
lnteqretation-is not at%cted by today’s 
.-demaki”g. 
7. Aveilabillry of Soil Treatment 
Standards 

EPA propoled that so3lqedfic land 
dIsposd restrIctI0” treamtent sta”dmds 
would be weilable only fbr 
contaminated rolls managed onder a” 
agency approved, site.epedEc cka”up 
plan termed a RemedWw hfa”qenlmt 
Plan or “RMP.” The Ageq also 
spedfldly rquested -t on 
wherher soil-specific treemwu 
standards should be made avail&k to 
au m”tanu”ated soil 61 FRat 18813 
(April 29.1996). The majcriq of 
commenters who addrestd this issue 
strongly supported exte”dlng the soil 
treabnent stmdards to all contaminated 
soil. These cm”ine”tem argued that 
uccendIngsoiI-spedflc LDRS m au 
m”tami”atedscilwouidcmmnage 
voltmary end independ- cleanups. 
erpeclallY~tlOWMdandmtdfumd~ 
sites where a regulatoly agency mtghc 
not have the resources to provide real- 
time oversight tbmugh a -RMP.” After 
=mh-ing these mmrnenn, EPA is 
pvsoeded that the soil treatment 
ftMddrds should be available for all 

co”tamlnated soil and hes revised the 
“$!&!$gg$“gpos,, m 
rqdre a site-specific mmedlatioo 
management plan to rake dmnge of 
the soff treatment sta”da& ++a$ that 
site-s@fIc ovenight and pote”dally 
modIficauon of the ueamtent nmdardr. 
would be necessary to ensure that ell 
co”tz.daed soils were appmprfarely 
treated. 61 FR at 18807 (April 29.1996). 
However. EPA now concludes that the 
soil treabnent stendards wffl eostre 
adequete b-earment of all contaminatsd 
soils for two reesons. 

First and prbnarily. the r&duels from 

sofl WUI typ1cauy mnu”ue m be 
regulated as hazardous waste and Ml 
remai” subject to applicable RCRA 
Subdde C rquIremenu. 61 FR at 18810 
(April 299.1986). Non-soil residuals, 
such as watfo genented dozing 
appucedo” of separauon techllologks. 
will be m&&d as hazerdow wastes if 
they exhibit a chaacteristic of 
Ixazdouswteorifcbeydedveh 
maung s soil which mnt2i”s Listed 
haaerdous waste. Therefore. these types 
of ~~osxoiltiduals will typicauy be 
SubJect to the universal treamx”t 
s~dad’ds in 40 CFR 268.40. See 51 FR 
af 37240 (Aug. 18. 1992) where EF’A 
took the same appmach for residues 
from aeating contaminated debris Soil 
residuals will also be regulated as 
bazerdous waste unless it Is determined 
that the soil doss not Contain hanrdous 
waste.” For -pIe. application ofa 
thennd dlsorpuon technology would 
bkely @mxace two -es of residuals 
t-eated toil (s=oU residual) and 
co”ce”“ated co”tand”a” 
from the soil and ceptwefti= 
pollution control device (“on-soil 
residual). If the conraminated soil 
co”mi”ed a Usted hezardous waste or 
exhibited a charactvisUc of heza&us 
waste at the Lime of treaonent. bodl 
residuals would conrinue to be sub&a 
to RCRA Subtitle C reguladons. The 
“on-soil residud would be req&ed to 
comply with applfcable universal 
b-eatment standerds prior to land 
dkposal: the soil r&dual would 
gene.mlIy req&e la”d d&meal in a 
suilutIe c mui u”Icss e “mntained-in” 
detmmi”erion was made. Therefore, 
aIthough a remediadon “lanage”m”t 
pkn is no longer required to take 
ad-ge of the soil treeamrent 
standards. a sitespecific dedsion IS still 

The soil maanent date base con& 
6.394 pairs of data poina (for the same 
wnple. one datum for untreated soil 
and o”e datum for treated soil) 
describing the kea~~~ent of hazardous 
mnsutuenn I” co”ta”u”etad sous 
rnanqed u”der the RCRA and the 
Sqerfu”d progranu. After screening 
Lhe dateb to elimlnare data from tests 
retlecrhg poorly designed or opsated 
bearment tesn where EPA believes 
b’qpmpziate technologies were applied 
@or ekampie. date from b”t”obiUzadon 
If oqenic consdtue”rs) and other 
lneppmprlatc data the Agency was left 
wltll2.541 pairs of data p0i”r.s. These’ 
data pain depict treanent of ninety. 
Iour hazardous m”sutue”u. I”cll.ldl”g 
dghty-Ave organic cotiments end 
We BDAT list metals. The reratned 
1.541 pairs of data poina from the soil 
reatmeiu database represent the 
-oforganice”d”letaI 
zonsuNe”ts by various tech”ologies 
ncluw cmn!~us~on. biological 
reab”e”L chmlIcaIlsolve”c eTu.racuon. 
i&-n. them-d deeorpdon. air/ 
neanl ex2acuon photoljsls. soil 
washing. nabuiratl0h and vifrIfication 
The sail babnent database includes 

I z-aformanca data from bench. pflof end 
full scale technologies. A complete 
discusion of the Agency’s merhod for 

soii cm exit the system of RCRA 

“!ii%?s noted earlier. EPA has 
wtended the treaune”t requirement to 
aII underlying hezardow c&xttwncs 
rass0”&1y expectt to be present I” 
m”tanl”ated SolIs when sudi 
mosUb~eno are fotmd et initial 
m”ce”!latlo”s greata than ten times 
the ~“imaal treat!nent standard and 
retained went ueao”e”t requtremenrs 
for hazardw contandnated so& used 
to produce pmduas that are 
subsequently used in a manner 
mnsntuung dbposal. 
8. AchteMbUV of k&“&wed Soil 
Treaonent Standards 

The sofl treatmem standards 
pmmulga~ed May M based primarily 
0” the data for eoll rrSatabUty found In 
EPA’s Soil T~aa”ent Databay (SDB). 
See, Best Demomoated Available 
Treaonent Beckgrmmd Dozunent for 
wazardo~ Soils. August 1993 and LDR 
Phase 2 proposal at 58 FR 48122. Sept 
14.1993. Data from fix soil weauoenr 
debdasa are corroboramcl by more 
recent pQ.rforme”ce data for “on- 
combusdon treatment of remedfatian 
wasws. Sea Soil TreaebUiry AX++ 
AmIyds ofiTreatability Data for 
conmmblatad sou Tnab”e”c 
Tedt”olo@er (Apt-U 1998. USEPA) and 
references dted in note 5 below. 
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scree.aing ;he Soil Treatment Databare 
can be found in the LDR Phase II 
proposal (58 FR 48129-X. September 
14.1993) and the Best Demonsuated 
Available Te&nology Background 
Document for Hazardous Soil (Augrrrt 
‘793). 

A ixmber of eommemers were 
concerned that aggregated data, i.e.. tha 
2.541 pabs of data p&u represe”dq 
the combined performance of 
combusrion and non-combuatbm 
technologies, may mask the 
pet’formance of “o”-combustioh 
technologies done. Commemm urged 
EPA to d&aggregate these performance 
data to allow for more accurate arAy& 
of non-combwtion tech”ology 
performance. As a result. EPA has 
&aggregated the combusdon and mm 
m~ustion keatlrent data tot p-es 
of a.naJyzi”g the achievability of today’s 
soil treatment swdards. See generelly, 
Soil Data Analysis: Soil Treatability 
Anaiysis oiliaatabflity Data for 
Contaminated Soil Treatment 

* Technologiu (April 1998. USEPA) ami 
Additional InfonnaUon on TreatabUity 
of ConramiMted soils as Dl%u#ed in 
Sectlan W.B.8. of Phase IV Final Role 
Preemble (April 1998. US.EP~. 

After separating out combosdo” data, 
the remaining “on-combustion sotl 
b-eabnent data base is reduced from 
2.541 *CO 2.143 paired data points. These 
2.143 x data pairs depict the ueauneot 
of 72 organic+ and nine metals &I 
wxamineted by biological weaonent, 

-mIcaI and solvent exoactioh 
tiari”aUon. tmtmmal desoqidon. air 

wd steem strpping, hydrolysis. 
photolysis. soil washt”g, and 
stabiliaatio”. 

&s discussed earlier in today’s 
preamble. EPA did “of use the 
tadltional BDAT approach to develop 
the soil ueaumnt standards. Insteed. the 
Agency evaluated data from the 2.143 
“o”-combusdo” dete pairs i” the soil 
ueaunent database to identtq: 
gmedly. the level of perfomrance “fm 
combustion soil freeu”&t tecImologtes 
achieve. In light of our multi-faceted 
o&ctives regardbg remediation of 
COnraminated soils (discuued edier lo 
this preamble), this approach and 
methodology are appropriate. At noted 
earlier in today’s preamble, the 
mnmrkal vahe.s dtosen for soil 
ment staid+90% dudi0n 

capped at ten times rhe UTS-are 
within the acme of reasonable values 
~o%‘htch the Agency can properly 

Far soil contaminated with omc 
comUtuenfs. the ntdned 2.143 data 
pain from the soil treatment database 
show gener.UIy that soils with moderate 
levels of cLeue”%uon are “lose 
emenable to ueament by non- 
co”lbusuo” tech”ologies than solls with 
high levels of conramlnadon. However, 
the data also thaw that the soil 
keak”e”t- promulgeted today 
can be scbieved by “o”-combuauo” 
technologies even in cases when soils 
contain elevated levels of harder-to-treat 
organic haaardous mostltuents, such as 
diadnt and t%ta”s. p01ychloIl”ated 
bfphe”yls (PCBsI. a”d polynucIaar 
arm-mica PNAs). The available dau on 
the performance of “on-combustion 
technolo@es suggest that borne 
technologIe5 are more effective with 
cvratn ofganics WithI” specific fantuies 
OF chemical functional groups. For 
-pie. while many oganic trearment 
technalogi~ were effective ln removlng 
volatile cnganics from the soils, 
dechlor&mUon is more effective than 
other non-mmbustlon ueatment 
tedulologlas for ueadng c!!orinated 
organka. For soil co”tami”ated by 
met& the retained 2.143 date points 
from the soil treatment datebaae show 
that metals can typically be treated via 
stabUizaUo0 to meet the sofl rreatment 
stene. 

Akhough for the reasons dkussd 
earlier in mday’s preamble. EPA has 
elected to base the soil vestment 
rtendards on the performance of “on- 
combusdon technologies, combustion of 
so11 is not prohibited. ‘Ibis is codster~r 
with au other “umelical ueeunent 
standards, whidr can likewise be 
achieved through use of any tachnology 
(other thao bnmble dflution). It 
may be that m”tbusd0” is. in fact. 
dmsen as cbe t-em&id keeunent 
tedt”010gy at cel-Qi” sites. mast likely 
because of econamlc coosidexatioos 
(such as in the case of low soil volumes 
where on-site aeatment unirs are “ot 
emnaaUcally viable). Selecttan of the 
best ueatment technology for the 
~.soiltypEUidmgeOf 

ntammaats preaemt at any give” 
remedieuo” site is a site-specific 
dadaion aasumbq foF soils subject to 
the L.DRs, that the selected technology 
dots not Wolve @.pe”“issibie dilutio” . . . . 

a. c0mmmt.s. Many comme”terS 
&pre.ued concern that the retied 
2,641 data points from the soil treatment 
database might not adequately address 
the many (ypes of soils and 
arnmninated site scenarios that may 
arIse in the field. Among orher things. 
tbead conxnenters assetted that (1) tie 
Iist of chetnical oqa”Ic coostituents for 
w&hEPAhaadatamaybetoosmall 
to aaapolate to other organica in the 
list of underlyi”g hazardous 
mnsUtuenQ that must meet treatment 
- (2) for organic c0”&ue”ts. 
many of the treabnent ten results 
rramtned by EPA involved mostly 
mmbustto” rather rhan “on-ccmbosuon 
tedmdoglet: (3) for soils wirh muidple 
hcamdou5 mnstttvenn and other 
complex soil “labices, the sau tram”& 
amndar&couldonlybemetvia 
-ttan; and. (4) EPA should not 
pool data from bench. pilot. and full 
scale traetment applicarions. For rhe 
mat pan these ommx?Ners suggested 
that EPA either ewnpt hazardous 
amtambwed sofl entirely 6um a duty. . 
to comply wkh IDnd disposal rasricuon 
treatment standards or, ifhaaardous 
cowzninated soil were to wnaln 
subject to LDRs. allow risk-based 
treatment standards to be devaloned 
endrely on a sire-by-site basis pusoa”t 
to state oversight. 

EPA claaaly cotxidered these 
mmments and carefully m-evaluated 
the deta from the soil ueetment database. 
es well as other data from more recent 
sauces. These evaluations are 
summa&ed in the background 
dacumenu for today’s fl”al rule. EPA is 
“ot.atthkume.Qki”gactlo”to 
camgorlcaUy exempt large volumes of 
hezerdom remedIation waste (including 
contamheted soil) ftom RCRA 
herd005 waste management 
mqukunenn and, therefore. the issue of 
actdevabUty of day’s sofl ueatment 
-Isgennane. 

Notwfthswding the treatment wuki 
d?edbed in this sedion below. Which 
suppat the achievability of tdday’s soil 
Ueennent sQ”dards. EPA reali.m thet 
nadonal. technoiowbaaad treatment 

beQuxe of rite and waste-SpedRc 
-tics. Thus. EF’A baa long 
prodded for keatment varimces under 
thCSCdrnrmrQ”Cci(Ke4OCFR 
263.44). In addition, bacaoae EPA and 
tllnhdd states an in a positton 
during remedtarion to make aitcspedfic 
ty&!Ja+mirhiaethreet 
determfmUons. ttX Agency is also 

we met. Further details about the results 
of EPA’S mmndnatton of tiearment 

eg in today’s tie a new we of 
variance for conta.mInati soti. TNr 

&h”ologierj fo~dL%reL%~~ps~f 
CO- 

v.admce can be 8mnted if, on a casa-by- 
cm basis. k is detemrtncd thet the 

sttmeding seaIons. technology-baaed mabnentstendard 
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.., 
would prompt keatment beyond tie 
point at which threats are mtnimired. 

rerne&,&,n~trsa~~ of ~edtmlo~es (April 1998. USEPA) 

Fundamentally, EPA egrets with 
today’s soil 
both. In the meantime. today’s rule 

(he~-CiMfkr. this document is referred ’ 

many commenters thef today’s land npresenk a signlficent improvement 
as the “Soil Traability Analysts 

disposal treatment standards for 
Report’*). Cenetal concemr about the 

contemfnetecl soil may not ratwe ell of 
Over rhc curem p=Uce of applying the 

the barriers RCRA can impuse on 
~reannenc sandads developtd for pure 

soil treannent dambase (and fn 

industrial hazardous waste tn 
pard-, concems hut aeeving the 

effident and aggrasive site co-soil. 
10 times UTS or 90% reducuon 

renledietloh As dtscussed earlier In b. An&y& &Data ltom the Sail 
stsndard) en addrened here. Retulk of 

today’s preamble. the Agency hopes the Treament Databas& The soil uatment OUT enal@ of the soil UeamIent 
applicaUon of RCRA Subtitle C StUlddSpmmulga(edtodayaRbazed database date on BP- 
requirement to Rmediauon of EFAksQilT rament Daabare (SDBI. for baliour techMlogles are shown in 
contemtneced soils end otk wastes See, Beetlleotonskated Available Table 1 below. Results of additional 
Wll be addressed through I-n If Ti-eaunent kkgrotmd kamwt tk endysts foivaiorrs organic and metal 
there Is no legislectve eaion EPA may con-t groups en shown in Tables 
choose to take additional re&atay 

tknrdotn 5uils (August 1993): LDR 
phase z prolwal(58 FR 48122. reps 14. 2-5 mow Fwthe.r de- of the 

action. w&h may include either are- 
-don of the applicaaon of LDRS 

1993): and soil Treatabillty Ansiysis: enel* end eddiuonal findings ere 
~4nal~T~~tafor ConCeIned In the techrdcd background 

co contamtnatcd soil or other dtmmemsfnrhisdocket 

TASE ~.-.SUMMARY OF TREATMP~T RESULTS PER TECHNOLDOY IN SOIL DATA SASE~~ 

mimPaorsPtItumrresatasite.Ar 
funher expIelned in succeedhlg secuons 
of this preamble and in tious 
b&ground doammxs. EPA believes 
thet the haadous soil keeknent 
SQndardspmmu%ated~Y~within 
e regime drrrsroneble bxeoneN levels 
nomlelly wzhkwd by non-combl&tlon 
technologies. see. e.g., soil TreetebnIty 
AmI* Repl end tmipoledon of 
TreatmatPufocmanceDataintheSoU 
pu-=$g--d”” 

- soils 
(A 

p” 
1998. USEPA). 

11 C-o- About Presence of Data 
fl.0u-t -n and lzxoapoleuon of 
Detetoothacansunlenk.& 
me.nUoned earlier. EPA has segraaabd 

: the avefIabIe .-ent data (2,541 
paifeddaa&nk)sochatwecanbetter 
emmine th 2143 paired data points 
dercrlbing the treatment of hazardous 
solb by norrcomburuon technologies. 
mhougll50 organic constituents m the 
oi-&ind 2541 paired data pobus were 
hated by mmburtlon (l.c. 
iodnelatld. only 13 of th.%e 50 
bqanice w keated &ustvely by 
comburttal. nese 13 hezardous 
coNtltueors erez Lu-tichlorc- 
b-e:, p.p’-DDD; p.p’DDE 2.4- 

n 

13s 

dichlomphenol: methoxychlor: 24.6 
tichlomphenol: 2.4.~trichlomphenol: 
certxm tetzxhloride: chloroform: 
hexachlomtLhene: 1.2-dibmmc-3. 
chloro-propane: isodrtn: and 8amma- 
BHC. None of the data deSaibin8 
combustton of these 13 constituents or 
me odler 37 organtcs (for which dlere 
are some cmnbusuon resulk) were 
relied upon in assessing achiev&lity of 
t!adefr he.?mdmls soil keemmt llmik. 

With respect to commentus concems 
&XutPmapoktinBtheSDBdatato 
Or&C and iIWfga& CONtlhtenk the1 
WSllfleedtClbemwdFPAti~cd 
thevz.riousno~omburttDn 
tcdlnologIa end chew avenge keeknent 
&demier against varlou chemical 
clusters end chenltcal funcLtonaI gr0up.s 
of henrdous consutuenk. see: (1) 
ExoapolauPn of Treetmen t Performance 
Dam in the .Sotl Data Base Among 
Hezadous comdtuent3 In 
Conraminated Sd.ls (April 1998. 
usE?Ah (2) Deilveuon ofTreacment 
Achtwabilirj Results of Organic 
FuosttoMLGmupsandTypesof 
Compounds (April 1998. USEPA): (3) 
Soil Treetabllfty AmJysk Report 
(USEPA. 1998): and (4) Additional 
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lnforrnation on ireatabllity of 
Contaminated Soils es Discussed in 
SectIon W.8.8. of the Finel Rule 
Preamble (Aprfl 1998. USEPA). 

The results are summezized in Tables 
‘-5 below. These results show chat non- 
;ombusdon techno1ogtes can achieve 
today’s soil keaonent stendatds. 93.5% 
(2.004 of the 2.143 dati pairs) ofthe 
keetment t,%st resulk meet the 10 dmes 
UT’S or 90% reducdon smnderd. 
Furdwmore. non-combusdon 
tedmo1ogtes cm meet the soil keetment 
standerds even in cws when soils 
conmin elevaud levels of harder-to-W 
organic hetardous coNdtuen5. such es 

performence of non-combustion 
techn010gles matig organics also show 
that some technologies e?e more 
effecuve with celtetn orgenics withtn 
specific fanlIlies or chemical fucdonal 
groups. e.g.. organic keaunent 
tWh"O~OgiES RmO”,,,~ Vdtttik ogani.3 
fmm the soils and detio&adon 
removing helogenated oqedcs. 
Treacabfflty tests et certain complex 
sites corroborate &se flodings of 
acNevabIlky from the SDB. 

Regarding or es, 
!F 

et the Ninth 
Avenue Dump ite !n Indiena. 
hezardous s& were contaminated with 

‘glow to moderate concentrado~ of 
‘VAs. srmnetics. chlorinated allphatics. 
.d phtialates. Untreated constituents 

showed concenketfons that were about 
the same or up to two oidvs of 
megnttude htgher then today’s soil 
keaanent nanduds” Among the ’ 
“olauies wm toluene [l.lW ppm). total 
rjiene (2.100 ppm). ethylbenzene ( 420 
ppm). 1.l.Luichlorwhaoe (120 ppm). 
trichlomechene ,(93 ppm), 
kkachlormbene (380 ppm). Ll- 
dkitlomethrie (81 ppm). and 
methyleae chloride (800 ppm). The 
following semivo1ame orgenks-PNAS 
(and their highest concenoadon) were 
PheneIIthrene (92 ppm) and 
naphthaiene (84 ppm). Bis(&echy1ha@ 
p-ate, a semivolatsle phthelate. wa¶ 
~pated et 110 ppm The soil particle 
distrtbudon of the conramfnated soil 
W~LI not quanti&d. but the soil waz 
rrponsd es comprised prbnarlIy of sand 
and silr Bioawment achieved the 
fdbwing average keaonent reduction 
&FldWldW 

l Volatile chlorinated auphatics- 
99.9%: 

. Ethylbemzene-100%: 

. Volaule arollledm-99.9%: 
. serrdvoleule PNAS-97.4%; 
. Bis(2-ethylhuyljphthalate-93.2%. 
P.egerdingcomplametel 

remedietions. the full-scale stabilization 
shtdy conducted at tie Portable 
Bquipment sah-aga company. a 
tansformer and meml salvage opemtion 
in Oregon. involved untreated levels of 
leadupt.o880mg/IfKLFjandalncup 
to 71 mgn (TCLPL Ggantu were aLo, 
present-the hi 
610 mgll lead &. 

sample show@ 
14.000 ppm oil 

andgraw.41.009ppmtotalogKlic 
ce&m. and 7.1 PH. Ihe fidlity 
conducted metebUy studic.5 on three 
roll texntres found et the sitei (1) sandy 
loam. (2) loeq send. and (3) loam. The 
stabilized sendy ti sample showed a 
concenuetion of 0.5 ppm lead a 99.72% 
reduction efffdency. The facility also 
aeared two sampla of loamy send, one 
to 47 me/l lead 0 (a 93.65% 
reducti+ffld&cy) end the other to 
25 mgll lead (-l-UP) (a 99.72% 
reduction &dency ). The meted loam 
senmls showed 0.10 ma/l lead. a 
9937% reducdon. ” 

More infocnetlon underlying EPA’s 
rationale for ex0apaleUng the aveileble 
ueeunent pelfQrmence date to cxher 
organic and fnoqanic hazardous 
wnstttuents regulated under the lend 
disposeI resalctions QII be found in the 
RCRA Docket for thk rule (see 
Appendix D In Soil Treetebility 
Aneiysis Report) end memorandum to 
docket on emapoladoo of treatment 
wiformance data -a different 
ilemdous conmnlmts.- 

Finally. we note tbet even though 
there were CRamrem date 0” soils 
wnteintng cyantde ia the lerger data 
base (6,394 paired data points). none of 
the retied 2.54,l or 2.143$eair& data 
$oinu included 
cyenide. However. tba current U-l-S for 
cyanide Is bas&,on the performance of 
elkdine dechloruwiou e non- 
wmbusdon mlmolqy. Cyanider can 
form comp1excs with metals and 
orgenics and. dwefwe, technologier 
capable of remov-lq both organic and 
meals ere else able tn remove cyanide 
from conmmtneted soils. As a result. It 
is reesoneble to expect that the average 
keetment perflmnanm -dby 
mating orgento.in~will also be 
achiaved for cyenida-b?edng 
mntmineted soti We note that, for 
example. 90% md!rztion Bn be 
achieved besed on the perfomrance 
effldenq chat thermal dampdon 
erceined in removing PNAk (+I more 
cm:; ti@ e$~n-ha-hxed orgenks 

ternme 
consdtuenk ere emotx the hardest 

I 

dasorpdon For these reasons. the 
Agency has concluded that today’s soil 
treemwnt standerd for cyantde can be 
achieved by a non-combuatton 
tedlnPlogy es well. 

(2) Tedmology Scale and Soil 
VerfeLdUty Issues. As noted earlier, 
seved mmmenters objected to EPA’s 
pooling of treatment data hum pilot. 
bench, end full scale p-es. and 
urged EPA to Wn.ddef only performance 
data fmm full-scale field studies 
hctkldng the keemlent of soil 
volumes. EPA pmfexs. geoendly. to rely 
on full scale studtes for the purpose of 
developing and promulgating metment 
stendardr. and ti is uue with respect 
to the soil keetment stenderds as well. 
However. in this case es well es in many 
prior LDR treetment standard efforts, 
EPA’s dete bese Includes more than &sr 
full scale date upon which EPA can 
properly rely. Bench and pilot scale 
technolcgk can be eppropxiately _ . 
considered by EF’A (and E?A has 
NnorkeUy done SO) in’eetting treatment 
Un-dts 7s long as till scale opera0115 of 
he keermulf zystem under 
considetaUon exist or have been 
demonsuated on wsstes/soik. Except 
for hydrolysis.= the technologies in the 
SD&are demoNPaled full scaie. and the 
a-ve dceket conteins bench, 
pfloc. and full scale studies that reflect 
dte Agency’s field experiences et 
contemtnemd sites. 

Furthmnore. in this rulemakIng, 
given the veiiebility of heeardous soils 
(in I.-~-M of types. wncenkeaom and 
numbers of hazaidous consUtuents and 
soil meEice51. p1us ~e~i?l$p”licy 
corieideratione - 
mmedtedom. the Agency Is adopting 
treemtent standards from the zone of 
meeoneble titles thet could be 
penniuibly selected based upon the 
keetmentpuitmnenc edek.l73tts,he 
dataarenotbeingusedsomuchto 
estebltsh a pmdse performance level as 
to con6m the typical achievability of 
he promulgated standards, i.e.. ten 
ties UT3 or 90% reductton. 

With respect to the SDB and 
zcenm-’ wncerns about d-u? impact 
If soil wiabiiity on achievability of the 
roil metstent stenderds by non- 
:ombunlon technologies. EPA collected 
5.394 pairs of data potnf dexribing the 
reaknent ofverious hezerdous soils. 
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The retained 2.143 non-combustion 
paired data poinrs are reasonably 
sufficfent to adequately describe the 
treatment of metal. orga”ics. and 
multiple metal a”d orga”ic 
contamiban~ that are frequently found 
at different type of sites. in&ding both 
Superfund and RCR4 sites. For 
instance. the SDB has treatment data on 
soils with varying t-.incIudIng top 
soils sikylloam sda, and clay soils. For 
the 14 different soil type groupfngs 
analyzed. ooly 139 out of 2.143 data 
pairs (about 6.5%) would not meat 
today’s soil +xmcnlent stMd9rds (see 
Appendices C and D in Soil T”zetabiUty 
Analyrit Report). 

with respe.3 to these 6.5% data p&s. 
seved potendal reasoos ads to explairl 
why 90 % reduction or 10 times UTS 
level might “a have bee0 achieved. 
First, the treaonent study obJectives may 
not primarily have been lo test whether 
these sta”da& could be met. For 
example, the &earme”t study may have 
been designed either to assess the 
fcarfbility of u&g a pardculx (but not 
NcKsariIy optimum) recimolcgy on a 
pai-clcuIar conraminated soil. or to meet 
a prescribed risk-based level under a 
RCRA or CERCLA site remedtado” plah 

Second. a treafment technoIogymay 
have been applied to soils contaminated 
with multiple hazardous constiruents 
when the technoiogy may have bee” 
hxppropriate for a subset of those 
wn- (and for which data were 
reported anyway). For -pie.. air 
stripping ia a tech”o1ogy that operates 
best on VolauIe orgaaics within a given 
mge of Henry co”stant values. In 
co”uast air stripping of semivolatile 
organics and metals Is expected to be 
much poorer. an ti type of stulada”. 
a technology ame”dment or tleaanent 
hatn may be appropriate. i.e.. air 
stipptig may be impmved If steam 
SU@@ng is applied Arst to enhance the 
Pd of stivolatiles that can respond to 
the physical separation treaane”~ 
0nrccrS.l ‘ ----, 

Third. these traacme”t data UkeIy 
iildude instaoces when a treatment 
tech”o1ogy e”couNMd soil 
heterogeneides that &ted in 
uodeltmatment of pordonr of the soil. 
For Irmame. during the clean up of 
co-ted debris and soils, detailed 
sampling pmtocols are rypically 
developed to ensure that desired 
UeRtment co”stitueN co”ce”oauoru KS 
met because of the deleterious impact of 
heterogeneous soil SMQ a”d the 
presence of debris on treaanenr 
technology perfomwce. bpmcwing 
can often be required to compIy with 
the applicable treument standards. 

1 

Armher a.lQmadve is to optimize 
specif3c rechMIogy operating 
paramews that can e”hKlce the ability 
of the technology to meet the prescribed 
treatment lbniu. Opttmization Carl 
~InvalVe: (1) f&g the comCt soil/ 
debris particlesize fnctMs to the 
treaone”t syaun. (2) cmung mom 
turbulence ktween soit and gaseous/ 
liquid treea& fluids. (3) using a 
greaur-than-normal ?.mount of chemical 
ageas. (4) operating at the higher end of 
an operating temperature range, (6l 
adJuaing the pH of the soil. (6) adding 
adequate prdpaa-treatment steps that 
address spedf!c conmminanu that may 
be e%pecQd to receive subapdmaI 
tmaaaenL or (7) aIlow!ng looger 
residenut the in the fnatment unit. 

It is not possible to deta”ni”e 
pcedseIy how many of these techniques 
wenlsediothe139Iilsta”cesthat 
failed the 90% reducuon or 10 times 
LiTS levels. However. EPA expeqts dxt 
not a0 opttmfsdo” measures were used 
since the qm-ators of the treatment 
technologies did not have as dleir 
primary objective the attaUune”t of 
these particular levels. which are being 
adopted today as the soil ueab”e”t 
standard. On balance, the weight of 
evidence and a”aSysia from the SDB are 
b&end to r-bly indicate that 
today’s standards are achievable for 
soi& that may axhibit variability. 
particularly if Dplimizadon techniques 
or treatment Qchnoiogy hains an3 Iidly 
umsidered. Cfcourse. should a” 
unurual simatlon present uself i” which 
these IO- are not successful. a 
tre-t vadaace can be sought under 
40 CFR 268.44(h) or under tie risk- 
&ad wience pmvisio~ being adopted 
intodafsrulr 

Forfhcrmch EPA has a “umber of 
mxh and pilot studies on the treatment 
f canfaminand solls fium wwd 
xemving. petroleum re6nlng. and 
tIecouplatiogdt~. which cootain a 
tide range of constituenu such as 
~olynoclear aromatic. phenol&, 
hIolorinarsd orpanics. spent solvents. 
reasoQ. end mctak. It is reasonable to 
xpea thet these tea- mwlu. 
howh achie#abfflhr also lend SMDM 

I 

Pooled bench. pflot. and full scale 
data fn the SDB are expected co depi 
what the various ueauoent technolo. 
tan achieve for 0th~ ham-dour SO& 
ma~ged under CERUA and RCRA AS 
noted e9dIe.r. “o”-cm”buuon 
techM10giu WiII behave bsccer on a 
give” rangt or class of organic and metaJ 
cm%tiueac% A given range of soil 
characterisdcs that may inhibit 
-OWUptrfotmaace can b-a amended 
to fsdliQQ the tmatment of ha3xdous 
soils. Available i”formadon on other 
fulI sale opantiom of the tenrd 
tdmolo@s demonnrate that 
oPW techniques can be used to 
overcame patemia.l soil Ino?lfem”ces 
and thus attain. genemlly. matmcnt 
design obJectWes. Hence. It is important 
to CamfuIly evaluate the chaQcteristic9 
ofeachsiteagei”sttheexpected 
capabilIties ofvarious “on-c~bustion 
technologies. which are s-d 
b&w. 

(3) Performme Data for Orgenic 
ConsUtuenU. EPA’s conclusions witi 
respect to achievability of soil o-eeVne”t 
standard9 for O@cs in haaardous 
soils are based on the performance bf 
biological treatment. chemtcal 
cxoacdOR dechloIinadon soil umhinp 
thermal descqaon. and soil w.por 
umacdon odlu o-eaonmt rech”o1ogi 
capable of achieving the rreaunent 
Iir”iu (sxh as combusdon) am not 
prohibited unapt for those that may 
c~~~tute fmpvmfsrible dilution 
Tables 2 and 3 below provide an 
wervIew of fhe number of data poinrs 
and th avenge aeaonetu efficiency 
ranges that each of the technology 
categodes 93chiwed. A&J. each Table 
below report9 the *ge of test scales as 
wedI as the adable trenafment 
,crformsnce data per maJar che”dcal 
dy caresorl/cust~ ass*ed to 
i-mnid con.9uluents la the EDAT IJSL 
For the whole list of BDAT corwituents 
md their dusi5catio”. see Appendix B 
n the BDAT Backgnxmd Document for 
3azsrdous Soils. August 1993.1 Further 
ietaik aod di.sosio” on the resula for 
~Jor chemiel famuy categories/ 
ihasten is contained in the docket. 
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TABE 2-SWMbm OF N- TFsxr!.Em FERFoRLUNCi DATA ON Gmws OF 0R0ANlo i-Lumcuus coNsmuans= 

*mlNwntsfdDmm%i --A- 24s ,I =-I 194 n 1 

Tael~ ~.-SUMMARY OF THERMAL PERFORMANCE DATA ON GROUPS OF ORWIC HAZARDOUS CONSTIIUENTS~~ 

BDAT organic dwtw 

vdaules . . . . . . . . . . . ..".." .*........... "."....L..-.. . . ..-. -.I . . . . . I . . . . . . . . . . 253 73.2-Bs.a% . . . . . . . . . . d.." 
Semivoktlles~~ . . . . ..." .-._ "." . ..__" . . ..-- - . . . . . . . . . . . . . . . . . ..." . . . . . 614 50-2B.4% . . . . . . . . . . . ..-.... 
Organodllorines ,....._.” . . . . .._.....-. --- . . . . . . . . ,-.-- 12 8asaB.6?& .---.... I” 

/ ; 

PhenOxyaeatlc Acid PSiiddas I-.. ..--...-“..-.. None None . ..-.“-.--‘.. 
Orgmo Phosphorws insaniddes~ -..........-..l.,... .-...I._.M-... None None -..- . ..-. ..--.... 
Po&hlodnakd siplyyk .-.“........“.---....*” . ...” . . . . . . . . . s7.5% _._......” ..-.. I..” 
Diotidns and Fums . . . . ““..” . . . . . I . . . . *“----....“............ 37 85.6-97.6% ..,“....“_‘........ 

Tokl Number 01 Data Poink .L _^ .,..... “” . . . . . . . . . %7 -- . . . . -.......-..,. 

la9 4443.2% 
47 o-57.2% 

None None 
Ncm None 
None None 
None None -. 
None None 

236 

or non-thermal treatment of four oqsntc 
cooatttuents clsasifiied in the BDAT list 
as organophoaphomua inwbiddes. 
These four coosutuents are ctialdfomn. 
famphur. mathy1 pamhim, and 
phomte. However. we an deterode. 
achtevability for these four oqsnic 
consd~enu based upon the trsnsfer of 
treatnent data for other. similsrly 
dimcult to treat organies. Becase of 
S0WNt-d and chemical dmtkriLies. 
these four oqsnophorphomua 
compounda are expected to behave 
sitnllarly d&n8 eeatmmt to od-mr polar 
nonhslogensted phenols. phmyl ethers, 
and oesols. Thus. EPA bdisvu thst 
these four orgsnophospiws 
cmnpoundt can be traacadby the same 
tachnologia9 sa other polar 

which EPA has dats. Therefore, based 
on the available data for polar 
nonhslogenated compounds. BPA 
concludes that the tra‘eatment standards 
for soils contaminated with these four 
orgsnophosphomus compounds can be 
achieved by biodegradation. chemical 
exoactlo~ and thermal desorption 
(scmivolaules). 
(4) 0th~ Indida of Achievsbility for 
organic ConsriNeno 

EPA alto rs-snslyzed csrfain portions 
of the SDB with regard to ability of 
vadous techM10gIet to meet way’s soil 
watment standard9 by looktng more 
claseIy at organic eaac3biIiy groups 
bared on the =atructi featurea of the 
ha?.ardous COnsdhlenk of concern. The 
rssulu of this analysis. prrsented in 
Table 4 below, corroborate those in 
Tablea 1-3 and EPA’s conclusion that 
the soil treaunmt standards-ten rimes 
LTl-5 or 90% rrductton-are within the 
zonqof maaonable vsluaa that could 
have been selecud. Forfurdw 
informadon on dx darivstion afTable 
4. se the badqmund document entitled 
“Derivation of Trssmnt Achievability 
Results for Organic Fwcdonal Croups 
and Types of Compound%” 
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TABLE 4.-TREATMEKT EFFICIENCY-PERC~ REDUQION RANGES BY TECHNOLOGY FOR VmOus FUNCTION& 
GROUPINOS 

H.?dc!+Wed Phenol% Cm&. and other 
Pear Amnntlcr . ..-..“....-- 421-95.14 

HahTgenaQd Alp* --..--- 

. w.g 

89.67-99.99 

Nkrakd Amnmtks and AUphatics __. 

-..“.-.“vw 

Q Performance Data far MetA 
contaminank 

Performance data for metals 
contaminants at-e based on the 

TABLE ~.-SUMMAAY OF PGWORMANCE DATA FOR HAZARDOUS METALS CON.STITUENWQ 

Total . . ..- 2w- 4 I 14 
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recognize that a situation may call for 
two or more treatment &-mology trains 
to achieve the treatment sta”dKdri 
pmmulgated today (e.g.. one ueannent 
for organics and another for me”&). 
l’his must tndude proper conaidemtion 
of the order i” which various treatment 
processes shouid be applied to the 
cnntardnated soil so that treatment 
effecUveness is optimized However. if 
these considvarions have been properly 
made and the required ueatme”t 
standards am not being met because. for 
e%anlple. of unique soil meuicee or 
difficult to treat eiccp. then we expect 
thatentidesmayelectmwka 
treaanent varierice pursuQd to 40 CFR 
268.44M or a r&k-based soil ueatment 
varia”;e; w&h is being adopted in 
today’s rule. 

c. Data S’ubmffted by Commente-s 
At least four co-enters submitted 

h‘eannent data from studies describing 
the perfomrance of itmovadve and 
convendonal treatment technologies on 
hazardous aoiL. DuPont subtiaed 
bench. pilot. and full scale treatment 
data from varlow vendon desdbing 
the operation of soil weetdng. DuPont 
aserie these data suppms the viability 
of SOfl washfna as a” i”“ovative 
tech”o1ogy for hazardous sous. 

The Environmental Technology 
councfl (fomlerly the Hasardous waste 
Treatment Coundl) submitted full. 
pilot. and be”ch scale treatment dara 
from valloue vendors of innovative 
~anent :ech”ologies and pmvlded a” 
xtensive review of EPA’s soil treatment 

data base. See document emitled. 
Evaluat!o” of proposed BDAT Sotl and 
?rocess Treamem Tedu-iologk.s- 
Repon co the Hazardous Waste 
Treaonent CoundI. November 1993 
(filed as document “umber 
C.52POO’XO.E in Docket No. F-92- 
CSZP-FFFFF). Based on the ETC’s 
kdmkd report and the subsequent 
~ommente of the El-C to the HWIR- 
Media ruie (see comments fmm the 
FmIronmentd hhnology CoundL 
filed es comment “umber MHWP 00088 
in Docker No. F-92-C.S2P-FFFFFl. the 
ETC believes that today’s mamae& 
StMdards for hazardous soils art 
achievable using thermal marment 
Although the XX report stated that EPA 
my lack hdl-scale treatment data for 
.wfeml Innovative or alkmactve 
Qch”ologies. the 6% data support 
EPA’SVkWdQttk~fUUSCdxale 
operations of “0”-combu%lo” 
technologies demonsaated i” the field 
were suffidant to support a view that 
the soil ueaonent standards were 
achievable. Fonhm. the BTC pointed to 
wrious exampies of how various no”- 
qbustion treaunent technologies ca” 
Y better opti”&sd. EPA ~~“cors with 

mew of those okenations on how “on. 
combu.suon technologies can be 
opttmfzed. 

Two other commentm submitted 
dam fn the Phase 2 rule reaardinn the 
perfomla”ce of non-ccmrbiiscion - 
rech”010gies-USPCI a”d Sierra 
EnvIronmenQl Svvica UsFcrs 
parformance data describe the treatment 
ofp0ly”uciea.r organi in soils via 
dtemicd oxldatio” followed by 
stabilization. These data were 
determined to be imftldent m support 
a bmsd naclonal determioatio” that 
stabilization of organics CM be 
considered BDAT for organ& 
However. use of organic stabllizatio” 
may, in some situations. be a 
pm”issibIe treatment optton since the 
LDRS do not specifically prohibit the 
use of stabilizado” or soudtflcauon to 
treat nomvestewakn containing 
hazardous omanic consUtue”ts. See 
Fte3ponse to Eomment Doixment 
Comment from Chemical Waste 
Menaaement Inc. (No. PH4P-00048). 
There-are. however. specific 
circumstances In which sabilizati& or 
solklifkation would be amaidered 
impem&sible dilution. We eqect that. 
for these types of situadom to be 
properly evaluated. it wSll be necessary 
to petition for a treatment variance 
under 40 CFR 268.44(h) or under the 
provissiors for a risk-based soil 
rreaunent variance being adopted in 
today‘s rde. The Ageny also Is 
currently considering whether. I” the 
near future, to issue guidance on when 
skbUizatio"OrSO&,,flCS&"OfOgsnic- 
beerIn waSte is appropriate and whur 
it mav ccmsitu~e imoetmixible 
du&0”. 

Siena Environmental SewIce. 
submitted ueiformence data re@,ardi”zz 
thetreatmd”tofcarci”oge”Ic - - 
polyaromauc hydmcarboln (CPAHI via 
Moremedtatio”. These data are based on 
in-situ treatment of a 7.5 acre lagoon 
which wss’divided into 0~0 cells. 
Although the facility mndtated 35 
vohtlh 65 semivolatile orgedcs. PC%. 
and pcsriddes. the faciltry only 
submitted data de&Ming the o’eatment 
of mJor PAHs. Based on the 
performance of the biotreatment process 
appiied to this site. the cmsnenter 
argued the proposed treannsnt 
standards. ifpmmulgated as proposed 
would dlminate biotreatment as a” 
aikmativa at this facility. EPA 
disagrees. Itmediation primssea that 
are applied in-situ do “ot trigger land 
dispo9al msaictiofs. If the facility were 
MotnatIng the hpm shtdgea ex-z.itu, 
EPA concurs that the fedlity may be 
unable to knd dispose the ueated 
@gOan sludges. We alto “ate that under 
the &sting re.gtdaUons end regulaUons 

being adopted today. the commenter 
may be able to &ail Itself of a ueatment 
variance, depending on the sitPspedRc 
drcumsrances involved. 
9. AppUcability of Soil Trdaonent 
Swdards and Readability of Final 
Regulatiom 

Many commenten tzserted that the 
proposed regulsaons governing 
appIicability of LDRr to conmmlmted 
soil were difflcuk to understand and 
apply. EPA was persuaded by these 
commenk and has reformatted the 
applicability regvladons into a” easier. 
to-mad table. The Agency recognizes 
that determlnlng whether or “or LDRs 
apply to any give” voIume of 
conm-ninated soil can be complicated. 
To further ass& program implementors 
and fadiity ow”uz/operatocs, we will 
review and discuss the principles that 
govern LDR applicability for 
conmmlnated soil In this section of 
today’s preamble. 

The foUowi”n mindules informed -. 
EPA’s decisions co”c&g appllcatio” 
of LDRS to contamtnated soils. 

First Dti"dDh: land dlSDotal 
resuictiom oily acad to’prohibfted 
ltazerdous waste (or hazardous 
conmated soil) when it is (1) 
generated and (2) placed in a la”d 
disposal u”it!= Tharefore. if 
conmated soil is not removed from 
the land (i.e.. generated). LD%s cannot 
apply. Similarly. if contaminated soil is 
removed from the land (i.e.. generated) 
yet never placed in a land disposal unit. 
LDRs ca”“Of apply.0 I” other words. 
LDFk do not apply to contaminared soil 
in sftu or force excavation of 
conramfnared soil. Ifsoils are excavated. 
however. LDF.s may apply. as dfswed 
below. . 

Second principls once a decision has 
bee” made to ge”mte and re-land- 
dispose co”tami”ated soils. LDRS 
generally Ody apply to contamfnated 
soil3 that contafn hazedout waste. The 
Agency considers soil to contai” 
hazardous waste: (1) when it exhibits a 
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‘.‘.._ charackristIc of hazardous waste: and, The remainder of today’s regulations 
(2) when it fs contamimted by certai” 
concenmtion.5 of coNtituenfs fmm 

on applicauon ofL.DRs to conmmi”ated 
soil. which are in table fo”“. apply to 

waste or volume ofxza&u 
conraminated soll. the LDR treatment 
sta”dards coctI”ue to apply u”ul they 
are mer This principle comes from 
applkation of the logic of the chemical 
Waste opinion. In that opinlo”. the DC. 
CIrwit held that land disposal 

listed hazardous -. The contained- 

prohibitions attach at the pokrt that a 
hazardous +a.ste Is getmated and 

I” polky Is discussed in Sectton VILE 

con&me to apply unrll threata posed by 
land “poa”~lo~~stere 

of today’s preamble. 

minimtzed. 
Management Y. EPA. 976 F.Zd at 13.14 

Third principle: once LDRs attach 

end 24. In illustration of this principle. 
the court held that (in the case of 

(penerauy. at the pint of ge”erauo”. see 

chamxerIstIc hazardous waste) 

princioie (I)) to any aive” hazardous 

elImimUon of the pmprry that caused 
EPAtoidencifyawasteashwrdourin 
the fim Instance does not automatkally 
elI”U”ak the duty to achieve 
complia”ce with LDR% As discussed 
later I” this section of today’s pmamble. 
EPA hes deteonined thaw although dx 
Chemical Wane opirdon did not address 
contambwed soils perse. it is proden, 
to apply the logic of the Chemical Waste 
opMon to contaminated soils 

Using these prindpla. EPA created 
the repladons and table that govern 
appkatlon of LDRS to conramfnared 
soils, as discussed below. 

The qulsdons that address 
a~lIaUon of LDRS to soil that exhibits 
a CharacterIafic of hazardous waste a”! 
l-dauvely sbatgj-itioIward. 5ofl that 
exhibits a characteri& of hazardour 
waste when it Is generated is subject to 
LI& and mu% be treeted to meet LDR 
tXat”-,e”t ski-dads prior to land 
disposaI. EPA’S condu5l!a” rim soil rhr 
exhibits a chamcte~tic of hazudous 
.wasremustbetreatedtomeetLD% 
prior to land disposal derives fmm a 
simple epplicadon of tie prlndples 
above. Fkn LDRS have dx oppormnfty 
toatkchtocootaminetedsoflatthe 
point of germdon (prindple (1)) and. 
second. unds the conkIoed--in poucy. 
soil that exhibIk a tzhmckbtic of 
hazardous wask must be managed as 
harardous waste @rindple (2)) and. 
therefore. must urmply with LDRs. Note 
that. once l.llRr have attached to soil 
that exhIbIts a cha.ractetiuic of 
hszardous waste. LDR ~earme”t 
nandardamustbemetprktoland 
dmpDsal of the soil. eve” if the 
ChKacrerisUc Ls subsequently 
eknkated (principle (3)). 

dkpased (e.g.: pd-dbited hazardous 
waste that was illegally placed or 
pmhfbitad hazardous waste that was 
spiuedl. l” this case, LDRS haw already 
mached to the hazardous waste. 
Therefoon. since I.DR.5 have iukched to 
the waste and threats have not yet bee” 
mwmLrsd (I.e.. keatment sanded 

soil conramtnated with Usted hazardous 

have not been me?). under p&d@ (3) 
LDRS conttnue to apply ta the waste 

wastes. The tabie lists four scenarfos. 

and. aufnr”aUcaily. to any co”tami”ated 
SOIL* The Agency has concluded that 

I” the firat ScmarIO. soins 

LDRS apply to soi! contaminarcd in rhla 
way regardless ofwhether the soil is 

conraminated with untreated listed 

detamined not to (or no longer to) 

i-mzard- -te that- pmwi=d 

“conmIn” lnzadou waste &her when 
tht genelaced or at any ume I” the 

from knd dLmosal when Fxst tid 

future. This co”dusI0” cmnes km” 
applkado” of prblciple (3): once 
something Is pmhibited Fmm land 
dfsporal. LDRs contbue to apply until 
threau to human health and the 
environment posed by land disposal are 
mi”imked regardks of whether tie 
material ti at smne point detemd”ed M 
lo~jm~ha&ardous.‘* 

e scenahs,soIlk 
con-ted with hazardous - 
that were not prohibited fmm land 
dI.qmd when fvsr land disposed. buf 
eomctime afkr lend dkposal. us.3 have 
@me Into effea In these cases. whether 
or no* LDrk apply tn conmminamd soil 
Is governed by a detemkatio” of 
whether or not arry given volume of 
coauamlmed soil “contains” hazardous 
wa5te at 10 point of genemtio”. If my 
@ven v&roe of soil is dewmined to 
mxain hazardour vase at Ik point of 
ge”embm LDR? attach @rindplea (1) 
md (2)) and. therefore. the LDR 
reennent standards must be met prior 
~placenmtafsuchsoilinati 
itspasal u”tt ~~~” 
/obmle of soil Is 
ZO”Cd”huudDutWaskatikpd”tOf 
pXlEi7lUO”.rhcrrkMhazard~~k 
,o which a land d&asal pmhtbitlon 
zould attach and the soil. thus.. would 
mtbepmNbitedfrcmla”ddIqmal 

ii. 

I 

(prl”cipl~ (1) and (2)). (rt would be the 
same If a hazardous waste land dispose? 
before the effective date of a” app,k&& 
land disposal prohibition were dellsted 
when first re-generated. In that 8~e too. 
Lherewxldbe”ohazardowwasteto 
which a land disposal pmhibltion could 
attach and the d&ted waste. thu. 
would “ot be prohibited from knd 
dlspcd.~ Note thati under prixiple (3), 
once LDRS attach Lo co”k”lI”at.?lj shy& 
the aeammt somdards must k mt 
prior to land dkpwl eve” if the soil is. 
subxquendy. dewmined no longer to 
c0ruatn.w waste. 

The final scenario requires “0 
ehbomuo”t it simply makes clear that if 
soil Is contamtnated by hazardous waste 
that was never pmhlbitad from land 
dkposal. LDRs do not apply. Thts is 
through applicado”. prbn&ly. of 
prlndple (2)~IDRr attach only to 
E; wa.5: orsdl that uJglN 

Note’&, because LDRs apply to the 
waste “contdned-in” soil. and not the. 
roll Itself bee prfndple (2)). LDRr do 
not apply to soil that is at any dme 
completely separated from ilt 
co”tzmhung waste (i.e., the sofl 
conkIns no solid or hazKdous wasre. 
It’s ‘)st sofl”). One might detemrtne 
that solI contained no e.oUd or 
hazardous waste.. for uample. if 
concenoaUo~ ofhazardous 
coo5tiNe”ts fall below natural 
background levels or are at non- 
detectable levels. Such a determination 
would terminate all RCRA Subtltle C 
rqulremems. including LDRS. since 
waste would not longer be “contatnad- 
Ln” the SOIL See September IS. 1996 
letter from Michael Shaplm (EPA) to 
Peter Wright (Momanto Company), 
makIn~thkfindiqseeako.61FR 
18806 (AprU 29.1996) and other 
SocrcLI cited thereIn 

The followfng examples ffluwate 
;p~~caIion of IJXa to CO”tami”ated 

1. Cenvator A tr emmUng soil 
mildly contmdnad with wastewater 
treatment sludge (listed waste POO6). 
The sludge was laod disposed before 
1960. The soil does rmt exhibit a 
chamcte?lstic of hazardous waste and 
has been determtrd by a” authorLed 
state not to conodn listed hazardous 
waste. The Wm is not pddblted from 
Lsnd disposal. Tlds Is because, for LDR 
purpmes. the poI”t of generatIon k 
when the soil Is Bmt excavated from the 
land @i”dple (1)). Since “o prohibited 
nazardous waste e&ted before that twne 
[i.e.. the co-g waste WilF not 
~hibitedl and the toil does not 
:onkin listed hanrdous waste or 
!xhtbit a charactetisUc of hazardous 
&asteatltspoi”tofge”emuo”,thereia 
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no hazardou waste to which a land 
dimosd orohibition could attach 
@ri”cipI~ (2)). 

2. Generator a is excavating soil 
contaminated by leaks from a closing 
*szardous w&e surface knpoundmint. 
.he surface impoundment received 
listed hazardous wastas KO62 (spent 
pickle liquor) and charaneriatic 
hazardous waste DO18 (wastes that fail 
the TCLP test for benzene). The surface 
impoundment stopped receiving KO62 
waste in 1987 a”d DO18 wasta Lo 1993. 
The soil does “or exhibit a chamcterisUc 
of hazardou waste and has bea” 
detcrmfned by a” authorized stata not to 
contain Uskd hamdo~~ waste. The soil 
is not prohibited ,from Iend d&pnsaL 
‘Thts is because. for LDR purposas. the 
point of generatio” !s when the soil is 
fist excavated from the land (principle 
(I)). Since no rohiblted hazardous 
waste &ted t efore thet time (Le.. the 
conkmInating wastes v/em not 
pmhibttecQ and the soil doea not 
confatn listed hazsrdous waste or 
exhtbit a chamct~ric of hazardous 
wafte at ik point of generation, there is 
no hazerdous waste tn which a land 
dk~osal urohlbkion could attach 
Iprindpli (2)). 

3.ce”eratorCisexca~~gsoil 
contaminated with listed hazardous 
wste FO24. ?he F024 wrote war land 
disposed after 1991. after it was 
prdhibfted from Ian& disposal. and was 
?~f first treated to meet applicable land 
‘+spasai treatment skndards Le., it wes 

:gaUy land &posed or acddemelly 
.pilled). Since the conta”U”aU”g waste 
was pmhibited from land disposal and 
treatment standards were not achieved 
prior to lend disposal. the LDR 
pmhibftlon continues to apply to any 
Soil contamtmted by the weete 
@rinciple (3)) regardlass of whether the 
soil “conkid’ haardou wxte when 
genemted The sol1 is prohibited fmm 
land dkposal and. before land disposal, 
must be treated to meet applicable 
technology-based treabnent standarda or 
until a site-specific, risk-based minbniae 
threat detemrtnatio” Is made through 
the variance pmceaa. 

4. Genmator D is excaMting toil 
contaminared by err accidental spill of 
benzyl chloride, which. when 
discarded, Is &ted hazardous waste 
PO28 end is pmNbited ti land 
&posaI. The accident.d spffl occonud 
yesterday. The conraminaring waste was 
prohibited fmm land disposal and. since 
the treatment StMdards were “ot 
achieved prior to the acddeneal spill. 
the trohtbition continues to aoolv to 
any-soil con&ted by tiii;asieem 
(principle (3)). Thus. the soil ia 
prohtbited’fmm land d@oaal a”& 

-fore land disposal. most be mated to 

, 

meet applicable tectyrology-based 
treetment standards or until e site- 
spedtic. risk-baaed “&bnize threat 
dem”ni”aUon is made through the 
valiance p-. 

5. Generator E is excavating soil 
ccmtemhkd by listed hazardous waste 
FCC4 (generally. spent non-halogenated 
solvets). The mO4 waste was land 
dfsposed in 1984. prior to the &eaive 
date of a” applieabre land dispcsel 
prohibition: EQWW.% on ge”emUo” the 
roil co”k.i”s htgh co”ce”natio”s of 
aesols consumenk. so that a” 
autboiizsd skte detem&sr it 
‘*~nkins” hazardous w&e. The soil is 
prohibited from land disposal. Although 
the contaminatbtg waste wes not 
prohibited from lend disposal. since the 
sail contained hezardous waste at the 
point of generetirm (and the waste had 
since becmne pmhtbited from iand 
disposal), the land disp4elpro~b~ 
atkchestotheamkmina 
before land dfsporal, the soll nxtst be’ 
rraated to meet applicable technology- 
bed ueatmentstandar& or undl a 
site-spedic, risk-based r&dmize threat 
determtnaaon !s made through the 
y$mce pmes fpirxiples (1). (2). and 

EPA acknowledges that the reading of 
LDR applfcabillty to contaminated soil 
d&cussed above a-eat&s potendal 
adminkoative tliBkd~cs. since. in 
many cases, a fachcd determi”aUon will 
be required as to when hazardous 
wastes were lad disposed ti order to 
deternine whether they were prohibited 
at dmt Ume and whether. therefore, the 
prohibitto” wnrtrea to apply to 
contami~ted soil. The Agency expects 
that these difkdlles will be minima 
becalE.e. in most cases. co”tenunatlo” 
will be caused by hazardous wastes 
pieced before the l ffecrive date of 
appllceble land dispmel pmhilWoru 
since land dirprml eftar pmhlWon 
woold be illegal. The exception is 
accidental spills ofhs.mrdmts wecte. 
which the Agencybelieves are (1) ram. 
and (21 knowra so determining datea of 
land dispod should npt be 
pmblemetic This &sue wes dkcused 
in detail in the IiWR-Media propasal. 
61 FR 18805 (April 26.1996). 

As dkcussed in the April 29,1998 
proposal. the Agency continues to 
believe thaL ifinfmmadon is not 
avaflable or inconclusive. it is generally 
reamable to asome that conkmlnakd 
rofls do not cantsin untreated 
hazardous wastes piaced efter the 
ct%cUve dater ofapplicable land 
lisped ~hibititms. TNr ia because 
@cement of untmeted hazardous waste 
dter applicable LDR flective dates 
muld be a viola&-m of RCRA, subjea 
D signi5ca”t Fvler and penalder 

including criminsl Sancuone. 61 FR et 
18805 (April 29.1996). Ofcourse. 
program imple”le”tors and fecility 
ow”eK/opemtom cm”ot make the 
determination that information on the 
types of wask co”ta”uMti0” or dates of 
weste pla-t is unavaila!ie or 
inconclusive without fbst tnddng a 
good faith eEo17 to uncover such 
infmmaUon. By using aMilable site- and 
waste-specific informauoll such as 
manifesrs. LDR records mquired under 
40 CFR268.7,vouchen,hiIls oflading. 
sales and inventory records, storage 
records. smpung and analysis reports. 
accident reports.. site InvasUgeUon 
EpQm. spill npom. inspccnon rep-ark 
end logs, EPA believes that program 
Implementon and fedlity owners/ 
operators will typidly be able to m&e 
informed dedsionr about the types of 
waste contamfnetlon and dates of waste 
placunenr MDIt commwtera supported 
tia preach 

Idnotes that It is not criticd for a 
decision about whether contaminated - 
soil conkios Itsted hazmdous waste or 
axhiblo a chancuvlsdc of hezarUoua 
waste to be made without moving any 
of the soil (other than the ample 
vohme) from the land. I” a” aree of 
generally @wed soil co”temineUon. 
soil may be consolidated or managed 
within the area of conram!natton to 
kditate aempllng. for ewmple. to 
ensure that soil sampler are 
representative or to separate sofl Porn 
non-soil mateda& However, care 
should be take” not to remove 
hezardous co-ted soil.5 front 
separate areasof co”temI”ado” et a 
facility and place such ha&dour 
contanxinated soil into a land diapoael 
unit unkss, Of course. the soil meek 
applicable LDR treatment standards. 
The ares of amkmtnacion policy is 
dkussed later i” this SecUo” of today’s 
preamble. 

A few commenters expresed concem 
m eo”fusion over the epplicadon of 
LD&itOSOU cmtamhated by acddental 
spills of hmcdous wasks. The Agency 
darlfies that eccidentel spills of 
harardw wastes (or products or nw 
materials) ara “ot co”s~dered placement 
ofhazardouwaatei”toaIa”ddispoaal 
u”itsi”ce.i”th!caseofaspill. 
prohibited waste is not being placed in 
one of the identffied unik named fn 
RCR4 SectIon 3J04(m).4r See. 45 FR 
76626 @b’. 19.1980). i%%d”g &r@‘I”g 
nguladonsat4oCFR264.10(s)to 
provide that hazardous waste treatmem 
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,, and sm.-age actlvftias udarmken in 
immediate response to an accidental 
spffl ara axempt from tha 40 CFR Part 
264 and 265 regulado~ governing 
treatment and storage and do not raqufra 
permits and SapL 29.1986 memo fmm 
J. Winston Porter fEPA Assistant 
kdmfn&aator) to fied Hansen kdmfn&aator) to fied Hansen 
interpretblathe4DCFR264’“” interpretblg the 40 CFR 284.10(g) 
reguiattow a!so see. 55 FR at 30808- 
30809 UuIy 27.1990) (“a ona-time spffl 
of hazardous waste would not ba 
considared a solid waste management 
uni~‘1 However. contaminated soib 
genemkd through ramediatlon of@Ils 
of unmated Lsted prohibltad hazardous 
-tes ai% es - above. subJect 
to land d&xsal prohibitions since the 
LJJR prohIbition that had atmchad to the 
mntaminaUnghazardourwaste 
continuasdm~l&vmtlmt~~ ara 
mtntmfie. 
contandnated roil r&&i iii&t to 
LDRS (see prlndple (3)). 

A rmmb&- OfcZmrmenterJ expressed 
concern that EPA’s inkrprekbon of 
LDR applkabIli& m conrwinsted soil 
might preclude appIicadon of the 
e%kting area of conkminauon pdlcy. In 
the area of cd-don poIicy. EPA 
interpreL RCRA to allow certain 
discrete amas of genemIly dispersed 
contamination m he cDNfderad a RCRA 
unit (uswdly a landful). 55 FR 87% 
8760 (March 8.1999). l-his 
interprekuon allows hasamow wa!aes 
(and hazardous co-d soils) to 
be consolidated, a-sated In sfm or left In 
place wItbin an area of contamlnadon 
without trl~edn8 the RCRA land 
disposal resaictions or minimum 
technology mqutramenu-since such 
activities wnold not involve ‘*placamuu 
into a land disposal unit,” which is the 
stahttoy bigger for LDR EPA clarlfles 
that ik interpntetlon of LDR 
applicablltty for mnkmioakd soil dw 
not. in any way. affect imp-n 
of the erea of conkminauon pdicy. 

Finally. many commentem expressed 
concern ovar EPA’s appIlcaUon of tha 
LDRa-aatmantsranda&mtoillhatis 
determind no longer to contain 
hazardouswasteorexhlbita 
draracterfstcofha7.urd~wask.As 
discussed in detail in the 1996 pmposaI. 
atthisdmeEPAhasconcIudedthat 
although the chemical waste opinion 
did not 

ci.F 
to mnkmmakd SOiI 

spedi y. it is prudent to apply tha 
Chemicd Waste lo@-that a duty to 
comply with LDRS attaches to 
hazardous waste when it is fint 
genarakd and *Lion oftha indi& 
of “harardoumers” does not. 
neceosarily, fuElI the skmmry land 
dispozal resmcdon mxttnent 
ambrd-to contaminated soil. Sea 
chemical wask Management v. EPA 

976 F.2dat 13-16. Although. & 
discuved later in today’s preamble. 
EPA believes thar containad-in 
dete-ens wlII rarely. II ever. be 
made at constituent concetmadom 
which do not midmize U-teak. without 
codffylng the con&ad-in policy. the 
Agency cannot make the generic Rnding 
thitthkwllIbethecaseatevelysire. 
For thts mason. EPA is raquirlng that 
the skidads and procedures 
pmmuIgared mday for site-spedfic, risk- 
based mInimix thraat variances alone 
bemedmmdkmini0wrhreat 
detarmioations. This issue fs discussed 
in section W.E of today’s praamble. 
C. confonnlng and Suppa-tin~ Changes 

TosopportthelanddIspoaaI 
reso-lctlnn treatment skndards for 
eotWnhakd soil. the Agency Is mday 
pmmuIgatlng a number of conforming 
and Npparring rquladons. as follow% 
1. Reox&aaplng Reqtdrameno 

A numk of commantars axpressed 
confusion over the racordkaeplng and 
npOmngreqtdmmenk that would 
apply m -ted soil. ‘Ii-x Agency 
is today dadfyhg that mntendnared 
soil subJM m the Iand disposal 
resmcuom must comply with the same 
remrtIkeeping and q~~tit~g 
rep as other wastes subject m 
G-E land dtsposal rasuictions. That is. 
the maadkeepIng and rapordng 
req- of 40 CFR 268.7 wiIl 
&P 1 

kY AhasdariAedthiSinthaRMl 
:egukaom by adding appropriare 
xadkephg raquiremenk for 
mm soils to the tablas in 40 
X3 268.7(a) and 40 CFR 268.7(b). 
rhw ladei-ipedfy that, for 
m-d soil. genemtors and/or 
reatem most indude tha folbnvlng 
nfcam!Um with thalr land dlrpmal 
emictionpapenvork the constituanl~ 
:ubJea m mmmm BS described in 40 
:Fl? 268.4S(@ and this statement, *MIS 
mkmbakd soll [does/does not] 
:OI-AtainIkkdhZZdOUSWE&?and’ 
does/does mt] exhibit a chazactaristic 
lfhazardnrr-and[issubJ&tm! 
omplies wiml the soil treatment 
kndah as provided by 268.49(c) or 
he u?lvenaI irdment standards.” Note 
W?tL==OSBiJlinCdSI?S 
otxmbmdsoilwilIconMnuemk 
ubJKt m LDRs Earl after it haa been 
ekmdned not to or no longer to 
onkln Ilakd hazardous wask (or de- 
hanxkh@. the statement includes a 
oUEcaUoo of whether the soil is SUII 
x-bsidered~ws. This is mnslstent 
tith the approach the A8ency used 
fhen whing land diaposaI 

es.tricUon treatment standards for 
lazardws-ddabrFr. 

t 

2. Defintion of Soil 
The Agency is prmnulgadng the 

defloition of sofl from the AodI 29. 
18% PL-OpOSd With CU.? char;@ ,&da in 
I=.?SQIW to ~~mmcok. Soil Is defined 
as. “unmmo~dat~ earth makrial 
composing the supeB&I geologic 
~~(~--WlgbdDCk). 
CodsUng of day. dt. and. or gmti 
size parbk = dantaed by the US. 
soil Gxlservatton 5eNke. or a mtxnve 
of such materials with liquids. sludges 
or SoIidr which is imepamble by slmple 
mechanical removalprocesse~ and Is 
made up prlwl?y ofsoil by volume, 
based on visual lnspecua” l-m 
Agency hasadded the @vase “by 
k,dlmte. based on VisoaI tmpecuon” !.n 
RSpOme to mmeiIk r~~tm+nding 
that EPA u~lkitl~ cmfcan the 
dafinition ofsoD with cha deflnidon of 
debrk.. See 57 FR 37222 (Augurr-18. 
1992). This chiflmtion Fr consistent 
with the Agency3 intent. as dkcu5sed 
in the 1996 propmaL that 
determinations of wktha soy material 
was “soil ” “debris,” or “‘wfe” m be 
gcpln~tite field 61 FR 18794 (April 

* . 
The daflnltlon of roll includes the 

concept that mixmresof sofl and other 
matariaIsarambecmslderrdJofi 
pmvIdadthamixtumir.madcup 
p~ominantl~ of roll and that the other 
materials are lmep-eble ming simple 
physIcal or ma&a&al means. This 
approach allows pmgmm implementors 
md facility owner+eramrs to 
ktemdne whether any #ven marerid k 
roil. waste. or debt-Is &ad on the 
-esuIk of simple machardcal -ovaI 
xoceses commonly used m separate 
nakdals, swh as pllmpine. dredging. 
x excwatton by bacLhDc foddift or 
eher device. It avoids raq&@ 
hamicaIanal@sf~soupmpard~in 
r&r m diffeimukk pdsely bmveen 
ties. soil and debris As &cussed in 
he ApN 29.1996 aad Saptamber 14. 
~993plvpc5a.dleAgutcybeliN0 
hat attempting to disdnguish mora 
lredseIY between waste. sd or deblis 
ISbIg Chemid a&StS Oc Other ksk 
vould be prohibltlvaly diEtcult m 
lkvalop and support and -ma 
~adminincr...sIFBat37224. 
~gustustl8.~whcm the Agency 

a Jatsihratlonw- 
x hazardo~~~ dab& Most commenrers 
upported this approach Note that any 
,on-soil that is Separakd from 
0nkmlnatedsollthatcontaimIkted 
azarrlornWdsteorirfarndtourhibk 
chamctedsuc of hazardous waste 
hould b-z comidarad hazardous waste 



EPA also emphasizes that any 
dilution of a prohibited contaminated 
SOII (or of a prohibited hazardous waste 
withsoil) as s substitute for adequate 
aeatzzenr to achieve compliance with 
LDR treatment standards or to 
ircumvent the effective date of an UR 
$rohibidon is considerad a type of 
impermissible dilution and is illegal. 
~erefore, any deliberare mixing of 
prohibIted hazardous waste with soil in 
order m change ik naaunent 
cIassificadon (i.e.. from wask to 
conkminated soil) is illegal. Msdng 
regulations concerning fmpennissible 
dilution already make thi6 point See 40 
C.FR 268.3(a) and (b): ses also 57 FR at 
37243 (Aug. 18.1992) (adopdng the 
same prlndple for contamlnatad debris). 
The Agency sxpeck that dellberate 
midng of hazsrdous waste with sofl 
(and vice varsa) wilI be rare because 
such actions are clearly illegal and 
wovld subject genanton to substantial 
fines and penaltks. including criminal 
S~~CUOI'S. !n addition, the ra.%dling 
mlxmre (hazardous waste impe&ssible 
diluted by soil) would continue m bs 
subJect to the LDRs for the original 
hazardous waste (i.e.. generally. tha 
universal treatment standards). so no 
beneflr in terms of reduced treatment 
requiremenu would occur. The Agency 
took a similar approach when 
pmmulgating treatment standards 
spedflc to hazardous debris. See 57 FR 
at37224 (August 18.1992). 

The Agency notes that the normal 
mixing of conkminated soil from 
arlous portions of a site that typically 

occurs during the course of rsmedial 
actfvitias of in the course of normal 
eanhmoving and grading activitiei is 
not considcrad intanUonsl mixing of 
soil with non-media or prohibited soil 
with non-pmhibikd soil and. therefore. 
is not a type of impermissible dflutlon. 
D. Seeking Treatment Variances 
Because the National I-reaonenr 
Standard is Unachievable or 
Inappropriate 

Undsr axisdng replations at 40 CFR 
268.44. people may obkin a variance 
from a land disposal ~oicdon 
trearment itandard when a waste cannot 
be treated m the specified level or when 
a tmmm standard may be 
tippropriata for the waste. Wlth 
-act to contaminated SOIL% EPA hss 
OJ this point prammad char a mannant 
variance would generally be needed 
because the LDR uaatmant standards 
developed for procsss wastes were 
either unachievable (generally applied 
m Soil contaminated by metals) or 
inappropriate (eensmlly applied to soil 
cmahmred by orgdnlc consdtuenk). 
See. for example. 55 FR 8780 &fsrch 8. 

1990): 58 F!? 48092.48125 (Septsmber 
14.1993): 61 FR 1886%18808.18810- 
18812 (April 29.1988): and. 81 FR 
55717 (October 28.1996). This 
pmumpdon wlIl no longer apply once 
today’s soil neannent sundads fake 
effect. This is because today’s standards 
were developed spsdflcally for 
contamtnakd SOUS and are intended to 
spsciflcally address the psst dif%ultiss 
arrociated with auulvma the treatment 
standards develo~~for~pmcess w&e 
10 con-kd ScAl. 

This is not IO say that tRamlent 
variances based on rhe “unachiavable” 
or “inappropriare” prongs of the test are 
now unavailable for conkminakd soils. 
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&at evenihough an appmptie - 
technology. Nfced m the soil mati and 
mmtttuenk of concern was med. a 
panid soil cannot be treated to meet 
the soil treatment standards usina a 
w&designed well-opemred application 
of one of the kchnologles EPA 
considered in sskbllshin2 the sofl 
standards. In these tnms Zf cases. under 
axbcing ;eguIado~. the soil treatment 
skndard wouId bs considarsd 
“ooachievablr” and a treatmsnt 
valance mold be approved. In other 
cases. under .&sting rs8uIations. 
application of the soil ueatmant 
skndards miaht be “inauuromiate” in 
that. ior exs.$le. it woGlil piesant 
unacceptable rkks to on-site workers. 

A5 noted earlier in today’s prsamble. 
akmadve LDR treatment standards 
sskbUshsd through ueatment variances 
mu.% according to 40 CFR 268.44(m), ., rrommlze dueak to human hsalth snd 
the environment posed by land disposal 
of the waste.” In &as where an 
alternative traaonentskndard doss not 
meet this requtremen(. * treannw 
variance wUI not be approved sven 
though application of a technology more 
aggressive than the technologies on 
which the soil matmam skndah ar6 
ba?icd might thsn be nacsssary. For 
example. in cases whsre the soil 
mafment standards tannot be achieved 
through appUc&on oi a well-designed. 
Ml-operated applI&on of one of the 
model soil treannent kcbnologles and 
appllcadon of rhs model technology or 
orher non-mmbu6tlon technoIDgies wlII 
not muIt in mmtttuent mn~entmt.tons 
tim minimize tbraats. a ndance would 
oat bs appmvad and..combusMon wxld 
benecess%y.Thlsis~ergiventhat 
the soil heatment standads were not 
developed using the merhodology 
typically used in the land d+esal 
rasulction progrsm (Le.. application of 
the most aggmsIve treabnem 
kchnology m rhe most dtiiimlr to ueat 
waste). but. lostead ara assigned m 
accommodate a variety of soil trsaanent 

technologies that are typically used 
during remediation. Vrtr~ances for 
ueafment of contaminated soil wffl ba 
applkd during the rsmedial conk% 
where. ss dIscossed in Section W.B.3 of 
today’s preamble. EPA and authorized 
states will ryptcally have detailed 
infomatton about the risks posed by 
sped5c hazardous COnStituenk. direct 
and indirect exposure rooks. risk 
pathwaysandh-and 
envhanmenal rscapton. TMs 
information can be used to inform 
dedsions about whether thrssk are 
minlmked 
E l-be conkb%d-In Polky 

The conkinsd-bl plinciple is the 
basis for EPA’s lonaskndina 
interpmktion mgahng ap&cadon of 
RCRA Subdds C rsquiremsnk to 
mixonm of -ted media and 
hazanIous wasks. Under ti-e 
“conkined-in” policy, EPA requires 
that soil (and orher environmenkl 
medial. althoogb not wasts themselves. 
be managed as if they WM h-do=-. 
wesk if they cmkin haaardous wask or 
exhibit a cbaackd.stte of hazardous 
waste See. for eXampIe. 53 .B? 31138. 
31148 (August 17.19881 and 57 FR 
21450.21453 (May 20,1992) 
(inadvertently ddng 40 CFR 261(c)(2) 
fnstead of 40 CFR 261.3(d)(Z)): see also 
ChemicaI Wask ?“fUa8sment V. EPA. 
869 F.2d 1526.1539-40 (DC. Cir. 1989) 
(upholding the contained-lo principle as 
a rsasonsble inkrprekdon of EPA 
reguladons). In pmtke. EPA has 
applied the cookined-in principle to 
refer to a p-where a site-specific 
determination Is made that 
concenmxiom of hazardous 
constibmrs in any given volume of 
envimnmentaI media are low enough to 
dsknnine that the media does not 
“contain” bamrdoos wask. Typically. 
these so calkd “contained-in” 
de&?rdnations do not mean that no 
haza&us constituents are present in 
envIronmental media but simply that 
tie cnncenuations of hazardous 
~~~tituenk pmcnt do not warrant 
management ofthe media as hazardous 
wast&a For cookndnatsd soil. tie 
rawIt of “contained-in dekrminations” 
is that soil no Imger “conktns” a 
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hazardous waste: however. as dizcuswd 
above. the result is “OL auromadcauy 
that soil no longer must compiy with 
LOPS.. 

In order :a pserve flexibiliry and 
because EPA b&eves legialattve action 
i+ needed. -due Agency has ehosan. at 
thisLIme.noctogoforwrdtitbtha 
pardons.of ;he September 14.1993 or 
April 29,1996 pmposals that would 

1. Cumnt Guic!anca on inlplemmation 
of tie Contained-in ‘oiicy 

E?A has not to date. issued deititive 
guidance IO establish the concencatiom 
at which conmined-in decerminadons 
may be r.ada. As noted above. dec!sionc 
that media do not or no longer :OIX& 
hszardcus weste are ClpimLuy .mde on 
a care-by-case &Is considering &he 
rhk.5 posed by ‘Le con-ted nredia. 
3he Agency has advised tbac co-ed- 
in Cet~cor5 be made using 
~~ar.attve. he&h-bated Ievels 
de&& aa.nxiq direct exposure 
pathways. 61 PR at 18795 (April 23, 
1996) and ot!!soumes dted dwrein. A 
cotnpiladon af many of rhe Agency’s 
stacemencs on the contained-In policy 
has been piad in the ,docket for 
today’s i=uIw 

‘l-he land dizpaul restriction 
ueacrmc swldmds for col-lr5tr&ated 
soil pmmulgaced today do nor atTact 
knplementation of the contained-in 
policy. They are mt cans&red and 
should not be med. as de facto 
“can-&cd-out” nncenmdot~~ 
although. in soma cases. it may be 
appmpratc co detent&e &at soil 
Ueared io the safl treatment standards 
no longer cantains baaardous WLIte. 
hmdiadon pmjr managers should 
w~Cnue to make containad-in de&ions 
based on site-?jpec& conditions and by 
wnsider!! the r&ks Posed by any given 
~nraminatedmedia 

2 Reladonship of the Contained-In 
pou~y :O site-spdk. .w.ad 
Minir2.zr Threat Der~dons 

As &cussed above. the J.C. CkcuiC 
held in the Chamicai Waste opinion that 
the RCRA Secnon 3004(m) obligation to 
rairiirti dears cm. cmtiue even 
aRerawactcwouldnoLmgerbe 
ickrdtied as “haaardoue.” Chemical 
Waste .b,fansgmnent v. FE% 976 F.2.d at 
E-16. ihe Agency believes that it is 
pmdenr to apply chc lo& of the 
chemical Waste opinion to 
at-,- soiL Themfore. when the 
caaalned-ln policy is applied to rofl 
tku ts already subject m a land d!spasal 
pmbibit!on, tie Agency fs ompeUed to 
d&de !f a detczntratlon that soil does 
not or m longer “ctln*5” ha7xdous 
waste h suitlcient to deter&e that 
threats postx! by subse-,unt Iand 
disposal of those soils have been 
rnlleczed. As &cussed earlier in 
today’s preamble. Z.4 !a no& at t.Us 
time. abie to m&a a generic Ending ttdt 
ail conrained-in determinauons will 
alxtor,acuuy sacs~ d-da .scandad Ties 
is laqe!y because, for .-ON of needed 
admWsmt!ve leXbLl3.t and because 
m believe !e@latIon Is zeded. Z?A 
has not co&led namh-3 5 apprwiq 
contained-in dercninadam and has not 
codified prw=dUes for maldng suc!I 
d.zr.ec-rz. Absentrn;-,i S~darc!5 
and pmcsdums. the Ag+r.cy -not. at 
dk5 time. make a gr~er?: Zmiizg bar ail 
conmined-in dewminadons will result 
in cnrss=Luent :oncmtador.s LsaC also 
r8Intdze heat5 within *be meaning of 
RCR4 Section 3004(m). These 
d.xlsiors. of “use. could be made on 
a site-speednc basis. by appiyirg tie 
spndards &d pmcedurea for site- 
spedflc. r&k-based minim& threat 
variancss. promolgarcd today. 

muuially. the iame gthe Age&y’s 
gtddance for making contained-in 
duermizzons. See. for erample. 61 FR 
18195 (April 29. i996) and other 
scums dted them!n That is. decisions 
abeuld be made by wn.ddetiq rhe 
lnhemtc r’%kspsed by any given soil. 
a5sming direct zp2rwre (i.e.. m post- 
land clbpmal comtok) and appIying 
rarwacve ‘b-zolma.uon rn calculare 
risk Thetom. tie Aency axpemthat 
!n most cases. a dstemlnation that soils 
do not (or no longer: conrain hazardous 
waste w-U equate W&I txtbbde threat 
levels and ihcreiore. enwraa~es 
pmgmm bnp1ementat-s to wlnblne 
contained-in determi.%t&u. as 
appmprke. wit*. site-specffk. r!!k- 
based min.imJze tiueat variance. 

F. s?kWmshi,o of Safl Treaunmr 
Swndards m the Final HWIR-Media 
RI& 

In tbeApr3 29.1996 hm-Media 
props& EPA pmposed to establiaii a 
comptehmsive ahmative management 
i-egi!z fcraardou ontaninared 
me& ofwhih rhe maanenc sct3ndard.s 
for mmamirated soil would have been 
a small j2at Tins FIWR-tMecUa proposal 
discd a number of options for 
caInpmhmafve managemsnc standardr, 
for hrnrdoos contaminated media. 

Todqis aelan EBolve5 and 5Ta!&es 
the porciM of rile HwrR-Mea pmpasal 
that ad&eased land disposal rrsrr?ction 
cream.standarc!s for concam?r~red 
sail Sea 61 PR 18805-18814. April 29. 
1996. Other pontons of the ?mposai are 
notzsoivedbythisaczlonandwU1~ 
addrused by E?A in future actioN. CA 
condmrp m entpbasfzc thaf while L*.C 
soil~c LOR Ueaanent swdatcJ 
wiu implwe contan?slated sail 
tnanqemmt and cqdke deanups. -be 
Agency aLo recogni.zes that add!Uonal 
r&f !s seeded. espcc:ally for 
marap9ent Of nOor.-mec!b rerrrediacion 
was.s li!e rctedid sludges. ihe 
Age%?] v&l continue io partcipare L: 
dtsc*ms on potemta! Ieg++lation to 
pmmote this adatttonai needed ieforzi. 
VDI. Improvunentr and Corrections to 
LDR RgvkdOnS 

Sm~7n.e regulated cor.mtiry 
has poblmd out seved exalz+s of t7e 
LDR .qultions that were uclear or 
had ~ohical rrorz. These sec3om 
are c!ar!!and correc:ed below. 

A ;ypoenpNcal error was found b 
the ctls ticrence In cl-a note tl 
~261.1(J(lO). l-be f!r!x Phase .v final 
Nile we.” 62 FX 25998) said 
‘They am covered under the axchtsion 
&cm the det?nitioti of solid wast.e for 
sbdded circuit boards being recycled 
(261.4(~(13)).” The came. toss 
c&mica is to “(291.4(a)(14).” This 

Tme paragraphs have refered to 
5 268.8 far some time. Section 258.8 was 
where the so called “sot? hanamc” 
prov+m were once :ound in die 
rEsg&ms. These pmvisions expired in 
1990. and the provisions have been 
l.Ismad eml the raguladons: thus 
there is no need to wncnua to ixlUdP 
referem to 5258.8. 



18. Sub~ar: 3 is r.er.ded by adding g2sais *ltematlve LOR - bazardous - at the rime !t was 
5 268.49 to read as :oi!ows: abndafde for smtamlnaled aoIL generared fttm a land disposal unit The 

(al Ap+ability. You must mmply following &an describes whether you 
with LORS pfGI :* placin3 s&i rhat must amply with URs @or m placing 
exbibic; a chamctar~tic of bazaxdmu soti wnemiateo’by I%ed hazardous 
we.%. or =&bit& a &aracterMcof waste into a land disposal uric: 

(I) All soils. Prior to land d%uosat. all 
cmskuems subjecr :o a-em&t must 
be mated as fdhw 

(A) For zon-me:&. zeam-+ent must 
ac!!cve 90 percam .mduc!on tn total 
wnstiNMt wncenadons. MCDlf as 

(A) For soil chat also wncafrs 
walme corsdnIents. natmatof 
tbase analyzable uludtuems m the 
levels spe-‘ced in p.q+s (c)(l) and 
(2) of this section; or. 

(B) For soil r&t coma5~ dnly 
nrmanal~ble cmsdtuems. tzammnt 
by the m&hod spe&ied in 3 25a.42 for 
dta waste wnrained bt the soil 

(dl Cotstikent5 subject :o treatment 
when applying tbhe soil tza!z%m I 

standards in paragmph (c) of this 
section. we% subjec: to 
trearmenl are any nrsurJcr.‘s !‘wed .;n 
40 CFR 268.48. Table ‘-ITS-Universal 
Tmatmwt S- rhar ere resonably 
expected to be pn?sent in my gver? 
spume of cmras&ared soil. exce?r 
fluoride. seldum. s&ides. var.ad~i?l 
and dnc. and are &%werrt at 
concancadom *ea:er %sn ten usas 
ihe unfvd matment s-andsrd. 

(e) ,?.kmgersnr af ?PaL?ent 
residuals. Trean’ne~t residuals fnm 
ma&,3 corttzmlmtedsoil ident!fied by 
p~pph (a) of-& seccfon as needing 
tp comply with LDRr mu% be .manaqed 
es fouows: 

(1) Soil r&duals am subject to thhe 
mamtenrs- of this sec”0z-l: 

(2) Non-sdlredduals are subjec: m: 
(A) For sotis cmxaminated by listed 

harardous waste, the RCRA SubMe C 
stands& appUcable to the &ted 
hazardous w&s: and 

(B) For soils thar Mbit a 
r&am~cofh waste. lf rhe 
ncn.soLI residual also exhibits a 
chKa~cofh3mdotts waste. the 
treacttemstandmds applicable m the . 
ch&aaerisdcbaz&ou v/a%.% 

19. Table 1 in Appenrux v5 to ?arr 
268 is amended by ;unovfng the ennies 
for waste wde FO33: nvistig the semnd 
entry far waste c&e ?032. the second 
enny for F034, and r+e fnr entry for 
X088: rrvising rhc etmiies for !3003-DO11 
and two enties for waste code FO35: 
and. Table 2 is amended by rev”ing 
may nuder 9 snd adding ermies 12 
and 13 to read BS follows: 
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:E 
EE 
E2 ” Ez -- 
~-..--.. 
Doo9.. 0010 - 
DO10 
DO1 1 
DO1 1 

f 

Fo32 -- 

fma ---- 
Foss --- 
Fo29 .-_I- 

KO88 ,_____ 

. 

AuqUsf24, 1398. 
May 26.2oca 

May26.2ow. 
Au~ust24; 1998. 
w2auxo. 

Augusll2 1997. 

. 

August12 1991. 
May 12.1899. 
ALqusl :2 1997. 

Oconer 8. 1887. 

* .  .  .  I .  

fASE ~.--SUMMAW OF %zrn DATES OF Lwo DISPOSAL RESTWJIONS FOR CoNiAhilNATED SOIL WWD Douls 
(c-m 



View Record Detail --_____. 

FAXBACK 13748 

PPC 9554.1995(01) 

UNITED STATES ENVIRONMENTAL PROTECTION AGENCY 
WASHINGTON, D.C. 20460 

June 14,1995 

Roy F. Weston, Inc. 
Ms. Jane11 B. Bergman, P.G., CPG 
Senior Project Manager 
215 Union Boulevard, Suite 550 
Lakewood, CO 80228-1842 

Dear Ms. Bergman: 

It is a pleasure to respond to your letter dated April 27 
1995, regarding the Land Disposal Restrictions Phase II final rule 
(59 FR 47982). Specifically, you requested an interpretation of 
the phrgse “which can reasonably be expected to be present” as it 
applies to underlying hazardous constituents in soil that exhibits 
the toxicity characteristic. 

The preamble to the final phase II rule states: “regulated 
entities do not have to ascertain the presence of all hazardous 
constituents for which EPA is promulgating a universal treatment 
standard. Generators may base this determination on their 
knowledge of the raw materials they use, the process they operate, 
and the potential reaction products of the process, or upon the 
results of a one-time analysis of the entire list of constituents 
at 268.48.” (See 59 FR 48015.) 

In the case of contaminated soil, however, the “generator” 
may not be the party that caused the contamination, but rather may 
be the one performing the cleanup. As you point out, it may be 
difficult to determine exactly what constituents are reasonably 
expected to be present in the soil because of the lack of records 
about the site and the absence of anyone who has institutional 
memory about the cause of the contamination. It is appropriate, 
therefore, to use the constituents that are at levels above the 
Universal Treatment Standards, based on monitoring at the site, 
provided analysis has been conducted for the entire list of 
constituents at 268.48. These would be the constituents 
reasonably expected to be present at the point of generation (in a 
remediation, the point of~generation is the point the contaminated 

http://yosemite.epa.gov/osw/rcra.ns~ocuments/8C3351E87F53500A852565DA006F08E2 2125199 
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soil is picked up). 

I hope you find this information helpful. If you have 
further questions, please call Rhonda Craig of my staff on (703) 
308-8771. 

Sincerely, 

Michael Shapiro 
Director 
Office of Solid Waste 

___----_------- 

Attachment 
____-----____-- 

Weston 
215 Union Boulevard, Suite 550 
Lakewood, CO 80228-1842 
303-980-6800 FAX 303-980-1622 

27 April 1995 

Mr. Michael Shapiro 
D.irector, Office of Solid Waste 
United States Environmental Protection Agency 
401 M Street, SW 
Washington, D.C. 20460 

SUBJECT: Land Disposal Restrictions - Phase II 

Dear Mr. Shapiro: 

Roy F. Weston, Inc. requests an interpretation of a phrase 
pertaining to the recently published Land Disposal Restrictions - 
Phase II (59 FR 47982). Specifically, we request an interpretation 
of the phrase “which can reasonably be expected to be present” as 
it applies to underlying hazardous constituents that may be found 
in soil that exhibits the toxicity characteristic (TCLP). 
(Sections 268.2(i) and 268.40(e)) 

Application of this concept is straightforward as it applies to 
industrial waste streams; however, it becomes difficult when 
referring to contaminated soil where unknown wastes were deposited 
years ago. Weston requests EPA’s interpretation of this concept 
as it applies to contaminated soils. Is it sufficient to use the 
list of constituents that have been detected at the site as the 
list of constituents reasonably expected to be present? 

Thank you for your attention to this matter. We look forward to 

http://yosemite.epa.govlosw/rcra.ns~ocuments/8C3351E87F53500A852565DA006F08E2 2125199 
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your response to this question. 

Sincerely, 

ROY F. WESTON, INC. 

Janell B. Bergman, P.G., CPG 
Senior Project Manager 

cc: Mr. Jim Thompson 
Office of Regulatory Enforcement 
RCRA Enforcement Division 

http://yosemite.epa.gov/oswlrcra.nsf/Documents/8C3351E87F53500A852565DA006F08E2 2125199 



RCRA Section 3020(b) Exemption for Reinjection of Contaminated
Groundwater



UNITE0 STATiS Ek’IRONMENTAL PROTIXTION AGENCY 
WA.SHINGTON,O.C. 20460 

om& oc 
SOL10 W4WC AND IM8WCNCI R~JPONSP 

OSWER Directive # 9234.1-06 

SUBJECT: Applicability of Land Disposal Restrictions to 
RCRA and CERCLA Ground Water Treatment Rwinjection 
Superfund Management Reviwo: 

TO: Waste Management Division Directors 
Regions I - X 

Regional counsel 
Regions I - X 

There has been some question as to whether ground water 
contaminated with restricted RCRA hazardous wastes, which,is 
extracted during a RCRA corrective action or CERCLA response 
action, must meet the best demonstrated available technology 
(pDAT) identified for that waste under the RCRA land disposal 
restrictions (LDRsl pripr, to each rwinjection, in a pump-and-trenc 
reinjection remediation system. (w RCRA sections 3004 (f), (g) 
and (ml, and 40 C.F.R. Pakts 148 and 268.)’ This memorandum 
explains EPA’s interpretation of’vhqthwr the LDRs are applicable 
or (under CERCLA response actions only) relevant :nd appropriate 
to such reinjections or to the remediation as a xilole. 

RCRA LDRs prohibit land disposal of restricted RCRA haeardouk 
vastes that do’not meet treatment.sfandards after the effective 
date of the restrictions. Treatmeht standards for RCRA hazardous 
wastes are based upon the best demonstrated available technology 
(EDAT) identified for that waste. spa 40 C.F.R. 268. Because 
placement of hazardous vaste into underground injection wells 
constitutes “land disposal II under LDR (see RCRA section 3004 Ikll , 
and the ground vater undergoing reinjection may contain a 
restricted waste, the issue ha3 been raised as to ullether &cti 
reinjection of contaminated ground water should meet BDAT clurirlg 
response or corrective actions. 



RATIONALE 

Ground water restor&tion under RCRA corrective actions and 
CERCLA raspdnse actions often involves vithdraval, treatment of 
the contaminated water, and reinjectlon of the treated vater into 
the ground. The land disposal restrictions (LDR) of the Resource 
Conservation and Recovery Act (RCRA) prohibit land disposal of 
restricted RCRA hazardous wastes that do not meet, treatment 
standards after the effective date of the restrictions. Treatment 
standards for RCRA hazardous wastes are based upon the best 
demonstrated.available technology (EDAT identified for that 
waste. m 40.C.F.R. 268. Because placement of hazardous vaste 
.into underground injection wells constitutes "land disposal* under 
LDR (a RCRA section 3004.(k)), and the ground water undergoing 
reinjectionmay contain a restricted vaste,,the issue has been 
raised as to whether-each reinjection of contaminated ground vater 
should meet BDAT during ,response or corrective actions.1 

Section .3020 of,RCRA [previously section'70102] specifically 
addresses waste injection in the context of CERCLA and RCRA 
cleanups. RCP.A section 3020(a) bans hazardous vaste dispo$al by 
underground injection into or above an underground source of 
drinking water (within one-quarter mile of the veil). Iiovever, 
RCRA section 3020(b) exempts from the ban all reinjections of 
treated'contaminated ground’ Water into such formations undertaken 
as part 'of a CERCLA section 104 or 106 response action, or a RCRA 
carrective action. To qualify for the exemption, the following 
three conditions .must be met: 11) the injection is'a CERCLA 
response action or a RCRA corrective action, (21 the contaminated. 
ground water must be treated to substantially,reduce hazardous 
constituents prior to such injection, and (3) the response' action 
or corrective action must be sufficient to protect human health 
and the environment upon completion. 

Although RCRA section 3020 and the LDR provisions at RCRA 
sections 3004(f),.(g) and (m) arguably can address the same., 
activity, RCRA section 3020 specifically applies to all CERCLA and 

l CERCA remedial acizfons are required to meet Federal 
requirement= arid standards,at completion of the remedial action if 
the Federal standards are applicable or relevant and appropriate 
requirements (ARARs), absent invocation of a statutory vaiver. ,, 
See CERCLA section 121(d).: Agency policy and the proposed 
National Contingency Plan (NCP) require the Agency to comply vith 
all ARMS pertinent to the action during the course of a remedial 
action, as well as upon its completion. &B the proposed NCP 
(published at 53 Fed. Reg. 51,394 (Dec. 21, 1988)(to be codified 

at 40 C.F.R. 300.435(b)(2)), and CERCLA Lav.9 
part I. I-6 (OSNER Directive number 9234.1-zl,, August 6. 

1988). 

2 RCFLA section 3020 vas section 7010 in the Hazardous and 
Solid Waste Amendments of 1984, but was re-numbered in 1986. 



RCRA g,ound vater treatment reinjections into Class IV injecrion 
wells. 5 Consistent vlth traditional principles of statutory 
coristruction,' RCRA Section 3020 -- .which is directly ‘focused on 
injections of treated contaminated ground water into Class IV 
wells during cleanups -- should be controlling for such 
injections: a c,ontrary reading would render section 3020(b) 
meaningless. Where Ccngress has provided two potentially 
applicable statutory provisions, a choice between them is both 
necessary and appropriate , and within the discretion of the expert 
agency. Accordingly, EPA construes the provisions of.RCRA section 
3020 to be applicable instead of LDR provisions at RCRA sections 
3004(f), (91, and Im) i to reinjections of contaminated ground 
vatey into an underground source of drinking water (USDW), which 
are part of d CEaCLA response action or RCRA corrective action. 

As a result, the three conditions of RCRA section 3020(b) 
must-be met during response or corrective actions involving 
ground water treatment reinjection into or above underground 
so,urces of drinking water. Failure to meet these conditions bans 
the activity under RCRA section 3020(a).4 First, the injections 
must be part of a CERCLA response action or a RCRA corrective,, 
action. Secdnd, each reinjection has to be treated to 
Psubstantfally reduce hazardous constituents prior to such 
injection... m (RCRA section 3020(b)). Unt.il guidance is prepared 
addressing the issue, steps necessary to nsubstantially reduce" 
hazardous constituents during a RCRA corrective action or a CERCLA 
response action should be decided on a case?by-case basis. Third, 

1 ,$ the response or corrective action upon completion must "be 
sufficient to protect human health and the envirorrnent~ IRCRA 
section 3020(b)). RCRA and CERCLA statutes, regulations and 
policies should be reviewed to determine protectiveness. 

The issue may also arise under CERCLA as to vhether LDRs are 
relevant and appropriate requirements when treated ground water is 
reinjeoted into Class IV uells as part of a CEFtCLA response 
action. In order to be considered to be both nrelevantM and 
J'appropriate,! a requirement must address problems or situations 
similar to the circumstances of the release oi- remedial action 
contemplated, and be vell-suited to the site. A key factor in 
determining the potential relevance y? appropriateness of a 

3 Clans IV injection veils are used to inject contaminated 
ground vater into or above an underground source of drinking 
water. w 40 C.F.R. 146.5(d). In most situations, ground water 
treatment reinjection involves only Class IV injection wells 
because tieated ground water is recharged back into en 
underground source of drinking vater IUSDW) during pump-and-trear; 
activities, not beneath it. Other classes of wells are not 
subject to section 3020's special provisions. 

4 Note, however, that an APARs vaiver may be appropriate ill 
certain cases for actions taken under CERCLA. 



Separate from the reStriCtiOnS found in RCRA LDRs, an 
independent provision of the statute, RCRA Section 3020, bans. 
hazardous waste injection into drinking hater formations '(Class IV 
injection wells), unless the conditions in Subpart (b). are mot. 
Subpart (b) permits reinjection ofsontaminated ground water that 
has been treated if: (1) the injection is a CWCIA re'sponse action 
or a RCRA corrective action, (2) the contaminated ground vatet is 
treated to substantially raduce hazardous constituents.prior to 
each injection, and (3) the response action or corrective action 
is sufficient to protect human health and the environment upon 
completion. (Sea RCRA section 3PZO(b).) 

For the reaeons specified in the attachment to this 
memorandum, LDR is not applicable to'these activities.. Insfead of 
LDR,.RCRA section 3020 applies to reinjection of treated 
contaminated ground water into Class IV injection wells during 
CERCLA response actions or RCRA corrective actions. Moreover, for 
CERCLA response actions vhere the'goal is to clean up ground vater. 
to drinking water levels, the Agency believes that health-based 

, drinking water standards (e..g. MCLs) '-'rather than LDRs -- will 
generally be the'relevant and appropriate cleaxiup standard. See 
the attachment.' 

Until guidance addresses the issue,. what is required to 
nsubstantially reduce” hazardous constituents prior to each 
injection in a CERCLA resp&Se action or RCRA corrective action 
should be determined on a case-by-case basis. RCRAand CERCLA 
program policies and guidance should be revieved to determine 

.protectiveness upon completion of the action. 

Attachment 

cc: CERCLA and RCRA Branch Chiefs 
Office of Drinking Water 
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requirement:is to compare the CERCLA response Objective with the 
purpose and objaCtiV8 Of the requirement. se9 "CERCLA Compliance 
with O ther LawsManual" at p. l-65 (EPA. August 8, 19881; proposed 
NCP, 53 FR at 51436 (Dec. 21, 1988) (propased section 
300.400(g)l.2)). . 

The ultimUX purpose Of treatiing and reinj8Cting ground water 
Into clad IV wells is ~to restore the formation to drinking water 
quality; EPA'believes that standards that have been specifically' 
developed to establish drinking vater quality levels (Such as 

I. i MCLsS) are particularly well-suited to the accomplishment of than 
purpose. Although LDRs also prescribe treatment levels, those 
levels were net specifically developed to achieve drinking'water 
quality (although .they may often have that result). Thus, where 
drYnking water standards are available, the Agency believes that 
they will generally be the relevant and appropriate requirement to 
use in setting treatment standards for CEXLA Cleanups of drinking 
water formations. 

In situations where no drinking water standard has been 
promulgated.for the contaminants to be treated, the Region should 
consider potentially relevant and appropriate requirements 

' (including any available health-based standards, LDR treatment 
,., ., standards, etc.) and attain the standard, if any, that the Agency 

finds is "relevant and appropriate under the circumstances of the 
release" (or justify a waiver).6 EPA guidance sets out a number 

_~ .. of factors for deciding if a raquirement is relevant and 
', 'j appropriate under the circimstances of the relaase. l&j CEilCLA. 

ComPliance with O ther Laws Manual, at p. l-67. 

*****t*********t*****~***************************************** 
NOTICE: Thg policies set out in this memorandum are intended 
solaly for the guidance of Government personnel'. They are not 
intended, nor can they be relied upon, to create any rights 

,,. enforceable by any party, in litigation vith the United S tates. 
EPA officials may decide to follov the guidance provided in this 
memorandum, or to act at variance with the guidance, based on an 
analysis of specific site circumstances. The Agency also reserves 
the right to change this guidance at any time without public 
notice. 
*********~4*******************************~******************** 

5 a the discussion of MCLs and MCLGs in the'propoqed and 
final NCP. 

6 If no subh standards are relevant and appropriate, TBCs may ' 
be used as cleanup levels!, use of a TBC should be explained and 
justified for aach specific case. 



LDR Treatment Standards for the Contaminated Debris



View Record Detail 

UNITED STATES ENVIRONMENTAL PROTECTION AGENCY 
WASHINGTON, D.C. 20460 

June 3,1994 

Mr. Kenneth M. Kasmer 
Bryan Cave 
700 Thirteenth Street, N.W. 
Washington, D.C. 20005-3960 

Dear Mr. Kastner: 

Thank you for your letter of February 24,1994, on behalf of Rohm and Haas Company, 
requesting clarification of the Resource Conservation and Recovery Act (RCRA) 
regulations applicable to hazardous debris. Specifically, you asked EPA to clarify how 
the “contaminated debris” rule applies to the removal of contaminants from an intact 
manufacturing building prior to its demolition. 

You state that removing contaminants from a standing, intact building before demolishing 
the structure often provides the most environmentally sound and technically practical 
approach to decontaminating the building. Your question is whether removal of 
contaminants from a building prior to demolition constitutes RCRA treatment for which a 
permit is required. You also ask if incidental holding of removed contaminants within the 
building could be considered to be “storage.” The answer depends primarily on whether 
the contaminants are considered a newly generated waste upon removal or are hazardous 
wastes prior to their removal from the building. RCR4 defines “generation” as any 
activity that first causes a material to become “subject to RCRA regulation.” In the 
situation you describe, involving physical removal of contamiua&s.f?om a standing 
building, EPA considers the actual removal of the contaminants to be the point of waste 
generation and consequently, the point at which the RCRA regulations become 
applicable. 

We take this position because we believe that an intact, standing building continues to 
perform the essential functions of a building and so need not, and should not be 
considered to be “discarded” under $26 1.2(a)(2)(i) until it is actually destroyed. We also 
note that the situation is analogous to that of wastes removed from product storage units 
in which wastes do not become subject to regulation until they are removed from those 
units. $261.4(c). 

In this case, after the contaminating materials have been removed from a building and are 

http://yosemite.epa.gov/osw/~~~ocum~t~l4B4244712BFB06485256611006B1A02 2125199 
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destined for disposal, RCRA requirements apply if the contaminating chemicals are 
RCRA hazardous wastes. The Part 262 Generator standards would apply, which do allow 
accumulation of waste for up to 90 days without a permit, if the conditions of $262.34 are 
met. Further, if the materials meet the definition of debris, such “hazardous” debris may 
be treated to meet the applicable treatment standard for the contaminating hazardous 
wastes found at 40 CFR 268.41,268.42, and 268.43, or it may be treated to comply with’ 
the alternative hazardous debris treatment standards of 268.45. If the materials do not 
meet the definition of debris, they would be subject to the treatment standards for the 
contaminating hazardous wastes $5 268.41,268.42, and 268.43. The facility performing 
treatment to meet these treatment standards would be subject to applicable RCRA permit 
requirements. 

Having explained how the RCIU regulations apply in the situation you describe, I should 
note that I realize that the preamble to the hazardous debris rule may be somewhat 
misleading regarding how the removal of contaminants from a building prior to 
demolition is regulated. The preamble language you cite, which states that physical 
extraction of contaminants from a contaminated building prior to demolition is subject to 
permit requirements, presumes that the building itself is determined to be a hazardous 
waste prior to demolition. As stated earlier in this letter, an intact building would not yet 
be a solid waste, and therefore, extraction of contaminants would not involve hazardous 
waste treatment. 

Finally, you should note that EPA Regions and States authorized to implement the 
hazardous waste program make determinations regarding the requirements that apply to 
specific materials and facilities. Some States have programs more stringent than the 
Federal hazardous waste program. I hope this addresses your concerns. If you have any 
further questions, please contact Richard Kinch of the Waste Treatment Branch at (703) 
308-8434. 

Sincerely yours, 

Michael Shapiro, 
Director 
Office of Solid Waste 

http://yosemite.epa.gov/osw/rcra.~~ocument14B4244712BFB06485256611006B1A02 2125199 
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ENVIRONMENTAL PROTECTION 
AGENCY 

40 CFR Parts 146.260,261,262,264. 
265,268,270 and 271 

IFRL-4132-41 

RIN 2050-AD36 

Land Olspoaal Restrlotions for Newly 
Listed Waatea and Hazardous Debris 

IOawX: Environmental Protection 
Agency (EPA). 
ACTlON:Fi”al rule. 

SUMMANV: The Environmental Protection 
Agency (EPA) is finalizing treatment 
standards under, the land disposal 
restrictions (LDR) program for certain 
hazardous wastes listed after November 
8.1934. pursuant to a proposed consent 
decree filed with the District Court that 
established a promulg&tion date of June 
1992 (EDFv. Reilly Civ. No. 89-0598. 
D.D.C.). EPA is also finalizing revised 
treatment standards for debris 
contaminated with listed hazardous 
waste or debris that exhibits certain 
hazardous waste characteristics 
(hereinafter referred to as hazardous 
debris). and several revisions to 
previously promulgated standards and 
requirements. These actions are beins 
taken as part of the RCRA Reform 
Initiative. and are expected to facilitate 
implementation of the LDR program. 
EFFECTIVE DATES! This final rule Is 
effective on June 30.1992. except for 
55 148.17(a). 260.10, 281.3(c)(Z)(ii)(C). 
268.2. 25n.5.2SS.7. 268.9. 288.3e1a1. 368.4” 

! 288.41. 288.42. 258.43. 258.45, 288.46. 
] 266.50, 270.14. 270.42. 270.72. and 271.1. 

which sre effective November 16.19Qi: 
and 95 262.34.284.110,2&1.111,2a4;112, 
264.140.264.142. part 264 subpart DD, 
265.110. 285.111; 265.112, 255.140. 265.142. 
285.221. and part 265 subpart DD. which 

he effective February 13.xw3. 
DDRESSES: The official record for this 

emaking is identified as Docket 
L ber F-QZ-CD2F-FFFFF, and is 

if 
csted in the EPA RCRA Docket. room 

427,401 M Street SW.., Washington. DC 
I450. The docket is open from 9 a.m. to 

@p.m.. Monday thrbugh Friday. except 
an Federal holidays. The public must 

L 
ake an appointment to review docket 

termls by calling (202) 290-9327. A 

1 

wsximum of 100 pages from the docket 
%ay be copied st’no,cost. Additional 
:opiss cost $.15 per page. 
‘OR FURTHER INFORMATION CONTAT: 
?orgenerel info”“ation, contact the 

I 

iCRA Hotline at (30J) 424-9346 [toll 
‘reel or (703) 92O-QfflO locally. For 
nformation on treatment standards for 
newly listed wastes or hazardous 

debris. contact the Waste Treatment 
Branch, Office of Solid Waste (OS- 
322WJ. U.S. Envimnmental protection 
Agency, 401 M St.. SW.. Washington, DC 
20460. (703) 308-3434. For Information on 
capacity determinations or nstional 
capacity variances. contact the Capacity 
programs Brsnch. Office of Solid Waste 
(OS-321W). U.S. Environmental 
protection Agency. 401 M Street, SW., 
Washington. DC 20460. (703) 308-8440. 
SUPF‘EMLINTARY INFORMATION: 

Outline 
I. Background 

A. Summary of the Hazardous sod Solid 
Waste Amendments al 1984 

B. Pollution Prevention (Wsste 
Minimization] Benefits 

II. Summary of Final Rule 
A. Newly Listed Wastes 
B:Che”ges to Current Regulations 
C. Hazardous Debris 

111. Detaikd Discussion of Final Rule: Newly 
Listed Wastes 

A. Recent Petroleum Refinicg Wastes (FO37 
and Fo3sl 

6. Wastes from the Ploducticn.cf 
Unsymmetrical Dimethylhydrazine 
lKlO7. K108. KlC3. and KllO) 

C. 3.Ethoxyethenol Wastes (“359) 
D. Wastes~Irom the Roductic D. Wastes from the Roducticn of 

Dinitrotcluene end Tclueca Dinitrotoluene end Tcluenediamine 
(Kill and K112. U328 i IKlll and K112. U328 and U353) 

E. Wastes from the Prod! E. Wastes from the Production of Ethylene 
Dibromide lKll7. Kll8. and K136l and Dibromide lKll7. Kll8. and K136l and 
Wastes from the Production of Methyl Wastes from the Production of Methyl 
Bromide (K131 and K132) Bromide (K131 and K132) 

‘F. Wastes from the Production of 
Ethylenebiadithiocsrbamic Acid (K123. 
Kl24. K125. and Kt2e.l 

IV. Detailed Diecwslcn of Final Rule: 
Chcn8es to Existing Regulations 

A. Revisions to the Fool-FoQ5 Spent 
Solvents Treatment Standards 

a. Converslc” of Wastewster Stendards 
Bssed on Scrubber Water 

C. Reviaiona to Treatment. Standards for 
KOB1. KDBZ and FMR 

D. Vanadium: Treetment Standards and 
Appendix VIII 

I?. Notification and Certificstion for 
Characteristic Wastes 

F. Wastaa Listed Because they Exhibit a 
Characteristic 

G. Storase end Treatment in Contatnment 
lildinga 
etrofttting ,Surfece Impoundments 

Under Lend Disposal Restricthme 
V. Detailed Discuaaion of Final Rule: 

Hazerdoue Debris 
A. Overview 
6. Definitions of Debris and Hazardous 

Debris 
C. Treetmenl Stendsrds lcr Hazardcue 

Debris 
D. Exclusion cl Ha~srdous Debris fmm 

Subtitle C Reguletion 
E. Regulation of Treatment Residuals 
F. Permit Requirementa for Treatment 

Facilities 
G. Capacity Variance for Hazardous Debria 
H. Other lsaces 

VI. Capacity Detenninsttcns 

A. Capacity Acalyaia Results Summery 
8. Available Capacity 
C. Petroleum Reftnlng Wastes end Other 

Organic Wastes 
D. Required end Available Capacity for 

Newly Listed Waatea Mixed with 
Rsdicktlve Contaminanta 

E Required end Available Capacity for 
Debris Contaminated with Newly Listed 
wastes 

F. Capacity Determination for Underground 
Injected Wsstea 

G. Revision8 to Trestment Standards for 
KC61. FMW). and KOBZ 

VU. Implementation VU. Implementation 
A. Facilities Quslifyicg for tnterim Statue A. Facilities Quslifyicn for tnterim Statue 

Due to Stor&e of Prohibited Wastee Due to Storage of Prohibited Wastee 
Lt. Containment Buildings at Generator Lt. Containment Buildings at Generator 

sites sites 
C. Addition of Weak Management C. Addition of Weak Management 

Capacity et Pe”nitted end interim Status Capacity et Pe”nitted end interim Status 
Facilities Facilities 

Il. Conversion of Enclosed Waste Piles to 
Conlaicment Buildings at Permitted and 
Interim Statue Facilities 

VUL State Authority 
A. Applicability of Rules in Authorized 

,, states 
8. Effect on State Authorization 

IX. Regulatory Requirements 
A. Economic Impact kreening Analysis 

F’crsuant tc Executive Order 12291 
Et. Regulatory Flexibility Analysis 
C. Paperwork Reduction Act 

1. Backgmund 
A. Summary of the Hozordous and Soiid 
Waste Amendmenls of 1994 

The Hazardous and Solid Waste 
Amendments (HSWA) to the Resource 
Conservation and Recovery Act 
(RCRA). enacted on November 8.1954. 
allow hazardous wastes to be land 
disposed only if they satisfy either of 
two conditions: (11 They can either be 
treated, or otherwise satisfy, the 
requirement of section 30X(m), which 
provision requires EPA to set levels or 
methods of treatment. If any. which 
substantially diminish the toxicity of the 
waste or substantially reduce the 
likelihood of migration of hazardous 
constituents from the waste so that 
short-term and long-term threats to 
human health and the environment sre 
minimized: or (2) they can be land 
disposed in units satisfying the s@called 
,no-mlgratlon standard in sections 3009 
(d)(l). (e)(l], and [g)(5). Land disposal 
includes any placement of hazardous 
waste in a landfill. surface 
impoundment, waste pile. injection well. 
land treatment facility. salt dome 
formation. salt bed formation, or 
underground mine or cave. RCRA 
section 3m(k). 

EPA was required to promulgate land 
disposal prohibitions and treatment 
standardsby May Rlae~ for all wastes 
that were either listed or identified as 
hazardous at the time of the lQS4 
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closure, cornmentors pointed out 
(correctly) that this would entail 
removal not only of accumulated 
sludges hut subsurface contaminated 
soils 88 well which are not the focus of 
the treatment requirements. and that 
forcing clean closure could interfere 
with otherwise available and potentially, 
mere cost-effective types of closure 
options. 

EPA finds msny of these comments 
persuasive and believes that the 
following interpretation best resolves 
these issties. First, EPA is not 
interpreting these provisions as 
necessitating annual dredging of 
accumulated sludges. Either the 
impoundment will close in” short time 
(no mere than four years), or it will be 
retrofitted end become subject to the 
annual dredging requirement in section 
3005(j)(ll) (as implemented by 
B 26&4(a)(~)[ii)). If the impoundment 
closes. EPA is interpreting the 
provisions to allow closure with wastes 
in place (unless the unit operator 
chooses to clean close the 
Impoundment). Thus, under this reading, 
continued use of the impoundment 
would be allowed during the four-year 
retrofit/closure period (a8 explained in 
section 1 above), use of the 
impoundment during that time would 
not he disrupted by B dredging 
requirement, and the impoundment 
would be allowed to close with wastes 
in place. These “re the fame options 
that were avalleble to impoundments in 
1984 managing wastes already identified 
01 listed 88 hazardous. 
3. Technical Analysis 

a. htroduction. Owners or operators 
of surface impoundments managing 
newly listed or characteristic hazardous 
wastes have several options for 
complying with the minimum 
technological requirements. Faoilitiee 
may retrofit the surface impoundments 
with liners and leak detection systems 
in compliance witch the requirements of 
section 3Ml4(o)(l)(A)(i]. Alternatively. 
fncilities may replace their treatment 
surface impoundments with wastewater 
treatment tanks regulated under the 
Clean Water Act or ma” cut to close the 
surface impoundments &id send the 
waste off-site. 

EPA believes that very few faciliti& 
managing newly regulaied wastes in 
surface impoundments will choose to 
retrofit their impoundments. For 
example, the Chemical Manufacturers 
Association &MA) conducted a” 
informal survey of 582 chemical 
manufacturing facilities In the fall of 
1989 to obtain infonnetion about the 
management of “non-hazardous wastes” 
in surface impoundments. Twenty-seven 

facilities reported that 95 surface 
impoundments would be newly 
regulated “8 a result of the Toxicity 
Characteristic rule (65 FR 11798, March 
29.1990): of these 85. only 9 would be 
retrofitted with liners and leak detection 
systems. Replscing surface 
impoundments with tank systems W”B 
the most frequently planned method of 
compliance for the respondents to this 
survey. Past experience also indicates 
that surface impoundment cwners 01‘ 
operators are more likely to replace 
their surface Impoundments with tank 
systems than to retrofit the 
impoundments. RCRA sectlon 3005(j)(l) 
required surface impoundments that 
were in existence snd~thst qualified for 
interim status on the date of enactment 
of HSWA to ccme into compliance with 
the h4TRs by November 8.1988. Most 
facilities with surface impoundments 
replaced their impoundments with tanks 
in response to this deadline. Less than 
five percent of these facilities actually 
retrofitted their surface impoundnients. 

To support today’s rulemaking, EPA 
undertook a” analysis to determine how 
much time is needed for owners or 
operators of newly regulated aurfecc 
impoundments to comply with the MTRs 
either by replacing the impoundments 
with wastewater treatment tanks 
exempt from RCRA subtitle C standards, 
or by retrofitting the surface 
impoundments with liners and leak 
detectlcn systems according to the 
requirements of section 3994(o)(l)(A)(i). 

‘EPA collected lnfcrnmtiod from a 
variety of tmurce.9, including facilities 
that have Implemented these practices 
in the past or plan to do so in the future 
(e.g.. in response to the TC]. tank 
manufacturers. and engineers. The 
results were summarized in the 
proposed rule (57 FR 41701, and are 
available in the background document.8 
4. Conclusion 

EPA found that the time needed to 
comply with the MTRs varies 
considerably based on case-by-case 
factors~[e.g., current waste management 
practices. land availability) and regional 
factors [e.g., climate). According to 

EPA’s infcrnmtion ~c”rce.s, six months 
appears not to be enough time to either 
retrofit a surface impoundment 01‘ 
replace the Impoundment with 8 
wastewater treatment tank. Replacing B 
surface impoundment with B tank 
frequently takes two to four years, and 
retrofitting B surface impoundment 
frequently takes two to three years. 

EPA believes that moat interim status 
surface impoundments managing wastes 
newly identified or listed “8 hazardous 
will be able to comply with the surface 
impoundment MTRs within four years of 
the date promulgating the listing or 
characteristic. Thus. the four-year period 
allowed in section 3005(j)(B) ia B 
reasonable period within which to come 
into compliance. 

V. Detailed Discussion of Flnal Rule: 
Hszardoue Debris 

A. Overview 
The Agency is today promulgating a 

final rule for the treatment of hazardous 
debris. Until today, debris destined for 
land disposal that ~“8 contaminated 
with a prohibited RCRA hazardous 
waste or that erhibltsd a prohibited 
RCRA hazardous characteristic ~“8 ’ 
subject to the treatment standard for 
thai listed w&to dr characteristic. Sec. 
e.g., 55 FR 22&19 and RCRA sections 
31x14 (d)(3) and (e)[3]. Although 
hazardous waste debris (as well as 
ccntamlnated media] is subject to the 
LDR~pmhibitions, there is no 
requirement that it have the same 
treatment standards 88 the wastes with 
which it is contaminated. Indeed, 
because.hazardc”s debris may be a 
matrix significantly different from the 
underlying prohibited waste. it is 
appropriate as a technical matter to 
determine whether different treatment 
standards were appropriate. 

Today. EPA la promulgating treatment 
standards for hazardous debris 
prohibited fmm land dispossl. Under 
today’s rule, hazardous debris must be 
treated by specified technologies baaed 
on the type of debris and type of 
contaminant(s) present cc as en 
alternative, meet the LDRs for the 
specified prohibited liated or 
characteriatlc waste with which it is 
contaminated. 

EPA has specified B number of BDAT 
technologies for hezerdoua debris, with 
the choice of technology left up to the 
generator and/or treater managing the 
waste. The technologies include widely 
used treatment methods. EPA thus 
believes that It la preserving in this rule 
as much flexlbllity for the treatment of 
hazardous debris as possible. 
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Prohib#ed hazardeus debris is defined 
generefly ea edid nieteriel (that is not B 
process waste] having B perticle size of 
So mm or larger end thst is Intended for 
lsnd dicrpcsei end exhibits B prohibited 
characteri8tfc of hazardous waste or 
that is confeminated with B prohibited 
listed hezerdcua waste. Hezerdous 
debris must be heated by one of the 
specified treatment technologies for 
each “contaminant subject to treatment” 
defined 88: (1) The BDAT constiluenta 
for the listed waste that ere subject to 
lend disposal res+riction stsndttrds (as 
found in 5 288.41 and 288.43); end (2) the 
RCRA hszardoua waste constituent(s) 
for which the hazardous debris fails the 
Extraction Pmcedure toxicity. 
charecteristic. in addition to any other 
characteris(ic which causes the debris to 
be hazardous (i.e.. ignitability. 
reactivity). As en alternative. the 
generator of the hezurdous debris mtry 
choose to treat the hazardous debris to 
the existing waste-specific trestment 
Ytundards for the waste contsminsting 
the debris. However. in choosing this 
altcmntive. the generator or trester 
would be required to semple end 
tmolyze the trested debris to ensure 
complitcnce with the treatment 
standards prior to disposel In B Subtitle 
C land disposal unit.’ 

Tu ensure effective trestment, the 
treatment unit would be required to 
meet perforpmnce standards or design 
endoperating conditions specified in the 
rule. In addition. the treatment unit 
would generally be subject to the Pert 
264 end 285 etandsrds for treatment 
facilities to ensure protection of human 
health end the environment. 

The rule addresses not only the Issue 
of when haze&us debris is sufficiently 
treeted. but the fnrther question of when 
it is a hezardocs waste. Under the rule. 
treated haze&ma debris would be 
excluded fr6m the definition of 
hazsrdous waste provided that: (1) The 
debrir Is treated to the performance or 
design end operating standarda by en 
extraction or dwtrnction technology 
rather then an immobilization 
technology *; and (2) the treated debris 
does no1 exhibit B chsrecteristic of 
hszardoue waste. Ifan immobilization 
technulw Lo ueed. the treated debris 
would not be automatically deemed B 
nonheaardoru waste. In addition. the 
Agency cetdddetermine on a ca~&y- 
we bsds w&r today’8 rule tbnt’debciis 
no longer “coatsIns! haaerdous waete 

end is excluded from Subtitle 8 
regulation. 

Residuals generated by the treatment 
of hszardoua debris we subject to the 
numerical trestment atanderds for the 
weste contaminating the debris. 
B. Definifiom of Debris und Hazardous 
Uebris 
I. Definition of Debris 

EPA is tadsy defining debris a~ solid 
met&d exceeding Bo mm (2.5 inch) 
perticle size that is: (1) Amanufectured 
object; or (z) plant or cnimai matter: or 
(3) natural geologic material (e.g.. 
cobbles snd bouldera). except that any 
materiel for which a specific treatment 
standard is pmvided in Subpsrl D, part 
2Rtt. is not debris.‘” A mixture of debrin 
end other materiel such 88 soil or sludge 
is alao subject to regulation aa debris if 
the mixture is comprised primarily of 
debris by volume. besed on visual 
inspection. Process residuals such cs 
smelter slsg and residues from the 
treatment of waste (e.g.. incinerator 
ash). wastewater. sludges. or air 
emissions residues [a+,, collected 
perticulate matter) ere not debris. Wr! 
discuss below that debris muat be 
intended for discard (i.e., rnther than 
continued use). that debris must be B 
solid materiel. the rstionele for selecting 
a 80 mm particle size criterion for debris 
[ix.. UB opposed to the~9.5 mm particle 
size proposed) end for epplying the size 
criterion to all debris (i.e.. not just to 
geologic materiels 88 proposed), the 
rstionele for regulating as debris 
mixtures of primarily debris and other 
materiels. the rationale for not 
regulating process residuals 8s debris. 
and the rationale for reguluting 
nonempty conteiners as hezardcus 
waste subbct to existing LDRs rather 
then 88 debris. 

a. Debris Must Be Discorded OP 
Infendedfor Discord. Debris m,ust of 
cour80 be either B eolid waste or media 
(e.g.. boulders) that is discarded or 
intended for discerd to be subject to the 
treatment standards in today’s rule. 
Those ccmmentera on the proposed rule 
expressing concern thet the proposed 
rule in acme wsy vitioted (or was 
intended to vitiate) this basic principle 
were mistaken. This means that euch 
materials that might et farno later time 
become debris, such es equipment or 
building &-nctcres. but that me still in 
use are nofsuhject to the treatment 
standards. Sncb In-we metertel la not a, 
solid waste because it has not been 
discerded~or intended for discard, es 

these terms ate used in % 261.33 (i.e.. 
likely abandoned. RS defined in 5 261.2 
ldlW1 and (bl) 

Media debris (e.g., boulders) is also 
not subject to regulation ~8 solid waste 
unless discarded or intended for discard 
and 80 is not automatically subject to 
the treatment stands&. 

Once debris becomes 8 solid weste by 
virtue of being discarded (including 
media debris thst becomes subject to 
regulation es solid westa by virtue of 
being discarded). it is not neccsstwily 
subject to the treatment standards. Fur 
rxsmple, contsminnted debris !het is 
not actively managed after the effective 
date of the prohibitions (i.e.. the 
effective date of the L!JRs for thl: 
hcznrdous waste contaminating thr! 
debris) would not be subject to thl! 
standsrds. See 53 PR 31148 (Aug. 17, 
1908). On the other hand. debris which 
is contaminated with hnzordous wstc 
dispcsed before the hnzardous w&c 
listing effective date end which is 
actively managed iu subject to the 
prchibiticna and 80 would hew lo be 
treated to satisfy the treatment 
stsndardv promulgated today bclcre the 
debris could be land disposed [ausuminfi 
disposal will not occur in B no-migroGcn 
unil). Chemical Wosle Mano~f:nren/ v. 
z?PA. 069 F. Zd 1526 (DC. Cir. ‘1909). 

h. Debris Must ik a Solid Material. 
The rule defines debris es e “solid 
material.” This means solid in a literal 
sense ~18 defined in B ccmmon 
dictionary. A solid material is H material 
that retains its volume et room 
temperature without the need for 
support by a container. Exemplcs of 
solid meteriele thet ere debris if 
intended for discard and if their pnrticlu 
size is ~omm (2.5 inches) or greater 
include: (1) Glass: (2) concrete 
(excluding cementitious or pczzolunic 
stabilized heanxious wsstes): (3) 
mssonry end refractory bricks: 14) 
nonintect containers 11 e.g.. crushed 
drums): (5) tapks: (8) pipes. valves, 
appliances. or industrial equipment; (7) 
scrap motel (es defined in 49CFR 
261.1(c)(6)): (9) enimal cerce8ee8: (9) tree 
stumps and other pkmt matter: IlO) rock 
(e.g.. cobbles and beulders): and (11) 
paper, plastic, end rubber. Not only is 
defining debris a8 solid material in 
accord with the common-sense view of 
what debris la, but, more impcrtsntly. It 
is Beered to the treatment stsndards 
adopted today that enwn effective 
decontrrminstlcn of solid materials by 
remove1 or dsstructton of hazardous 
waste. Clearly. if e liquid ctiold be 



fbm”~thceub~~~rnt~~ a eolid 
materiel. itrm~cap(*~abeber 
wtih frpeliquidr:‘~ %%e.liip&k.may be 
waste orgmund~or surface wster.tbet 
m&mnJaeppedln4he debris (e+g.;i” 
partto&mubed+oont”em (see 
dteouaehn~belew~.~ti”o of 
contaiPers)j,or.meylbs’eU11 o&b from 
lbe&hris if%tbe d&is awe newly 
genereted.~r,~lyewcaveted~from a 
remedietlon sit&llfliquids sepsrete 
fromCene~dw,debri&prtor to treatment 
of the&b& they murt be msnsged as 
hezacdmwweete&Liqulds that era 
entrapped.hulebdswjll be,effectively 
treated under tod~ls>freatment 
standanle.for:ex~~tlon,or destrmctton 
teohnol ien~If.en~extraction technology 
is used,% ~twtccons(ituente i” the 
liquid will be~remwed fwnn the debris 
as~achwatment residue tid is eubject to 
the LDRs for the waste contaminating 
the,debds. ,Jf s,deetruction technology is 
used, the,toxic constituents in the liquid 
should be de&q@. 

Wenote,:howeve~, that debris that is 
immobilixed.prkwto &and filling maynat 
contain free ltqutduwprovided by 
08 284314 and 266.314. Thus. free liquids 
[including liquids.in,cnrshedcontsiners] 
can”ot,be,present~ln.debris that is 
mecroenoapwlstedor sealed..end 
cauwt be.present in.debris that hen 
been micorencqpsulatad. 

c. Debris ffos I) Particle Size Loeer 
7’hon Bo,mm. Today’s rule defines debris 
as~solid.materisl vo1th.e particle size.of 
On nun (2.6~t”&e&oK#rsater. we 
discuss below the rationale for 
incrensiqg the,psrticle size to,ta mm 
fmm the proposed 9.5 mm ,particle size. 
the rationale forapplying the size 
critertan to ~11 debris. not just to 
geologic matter ae!proposed. the 
rationsIe.for defining 60 mm or.lerger 
clumps of ftm!.gralnedmeteriels [e.g.. 
clumps oi oompacted.cley)~as~~ondebrie 
material..and how theperticle size 
criterion is tobe implemented. 

(1) Rntlon~le for.Inoreaeing the 
Particle Stze~of.LGbris From 9.5 mm to 

60 mm. tl%tmQenoy~ia today defhitng 
dab& assdlid~meteniel with e ,parttcle 
size&Monm [2:6 in&es) or wster~for 
ii nunberiofnessons: [a) Fine grein 1 
mste#taia:&t., soil, &ass cullet) me nti 
amenablato.the ewfeot.wmov~l 
technologies speotfied’tn’todey’s rule 
and,ere notwmnonly thou&i of es 
debrte:~(b)-fine grein materhils swlikely 
to be amenable to the treatment 
technologiewthat~were the basis for the 
LpReforthe waste contaminating the 
mutertfil: [&fine grain materials, unlike 
lerge partiole size material& ten be 
reasonably sampled for annlysls to 
document compliance wlth the 
concentration-bssed LDRs for the SWBte 
contaminating the materiel: (d) msteriel 
normally considered to he soil should be 
subject to the Agency’s planned LDRs 
for coataminated soil ratherthan 
defined.as debris 5 (ej~the selection of 
e 6Ommparticle.siae criterion is within 
the renge of reasonable particle sizes 
the.Agency,oould have selected for 
defining debrip; and [f) msny 
commentem suggested a larger particle 
size~and the.o”ly commentem that 
suggested s,psrttculer size suggested 60 
mm. 

We “ate that e “umber of commentere 
suggested’thetmthe Agency consider 
raising the psrtlcle size breekpoint ee 
the A&mcy.te doing here. Two 
commenters suggested en elternative 
sieve slze~of 80 mm, stating thet existing 
aoil-washing equipment such ee rotary 
emeene end wet vibratory eweene me 
capable of’handling particle8 sizes of 
several Inches, and~the suggested 80 mm 
cut-off size wmild result in more soil 
being subject to the existing LDRs which 
require sempltng end analysis to 
document complinnoe with 
concentretton-based trentment 
standards. 

While the Agency believes that il 
could have selected other particle sizes. 
the Agency selected the 80 mm (2.5 inch) 
psrticIe size from tbwange of 9.5 mm 
(%:tnch) to 3OQmm.(8 inches) because: 
(1)I1~ts e commont~y used sieve size that 
is commerctslly available, (21 it would 
define,eesotl ,pebbles end smaller 
pertlc\es. end ,&fine ee debris cobbles 

end bolildem ‘ddnacoor&bothwtth 
common olutetlltending and with 
nmterialsmost.aman~ble to affaottre 
treshnentby thw”etbodls adopted 
todey:.snd@3) ttmeats the miteris 
discoseed ebow(e.g.,:emaller perttole 
sizem~tedal~cenbe reedtlysampledto 
document compliance with the 
numericalYlR tFeatme”t standards for 
the waste oontmnlnatlng the muterial).‘R 
In additiowthie size object is nonwill,y 
readily emensble~toeffeotive~tmatment 
by the methodsspecified fn,todsy?wule. 

(2) Reiionale~for Applyingthe Partidle 
Size:Criterlon.to All’Debris.‘The Agency 
hoe broedened,Zhepartidle~siae teet.to 
apply to all~debris. nat,just to geologic 
debris e&proposed. We believe thet the 
reeso”8 enumerated above for 
increeslng the psrtldle siee to 80 mm 
apply equally to,appplylng the partiole 
size to all debris (e.g.. smrdl particle size 
objectp-e.g:, glees. metdl fregmente- 
ten be readily sampled representatively 
to document compliance with the LDRs 
for the waete contaminating the 
tnaterial). 

(3) Compacted Clumps of Fine 
Greined Materials are not Defined ae 
Debris. The Agency Is baeing the size 
criterion on the particle eize of the solid 
mnteriol~rnthcr then the sieve sizeto 
enewe theleo mm [or larger) compacted 
clumps of muteriels wlth e particle size 
less than 80 mm we not defined es 
debris. The most common example is 
clayey soil. Cloy particles ere extremely 
cohesive and ten form clump8 during 
normal excevation and handling 
operations. The contaminated debris 
treatment methods me not intended to 
clean clumpa of cloy. Clumps of 
agglomerated clay soil 81% subject to the 
treatment standards for the waste 
contsmlneting the soil. 

In eddition, the Agency is concerned 
that generotors msy’heve the incentive 
to Intentionally agglomerate small 
perticle size materials [e.g., soil or even 
msnufecturcd materiels) 80 that they 
would meet the definition of debris and 
80 be excluded from regulation under 
subtitle C upon treatment by en 
extraktion or destruction technology. If 
euch contaminated meteriels were not 
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regulated 88 debris, they would be 
subject to the LDRs for the waste 
contaminating them and would remain 
subject to subtitle C regulation after 
treatment. Baaing the size criterion on 
particle size rather than sieve size 
precludes the potential for such~nhem 
octivitics. 

(4) Implementation of the Particle Size 
Criterion. To make today’s rule 
workable. equipment operators need to 
be able Lo determine quickly whether 
material being remediated is debris or. 
nondebris (e.g., soil, waste). In some 
ca8e8, the determination will vary from 
one front end loader bucketful1 of 
material to another. Accordingly, the 
Agency intends for the size criterion to 
be implemented by visual observation. 
Screening is not required. If screening is 
used. however, the screen may be either 
a 8quare grid with openings 80 mm on 8 
side or 8 circular grid with circles with a 
I30 mm diameter. 

(d) Waste for Which a Specific 
Treatment Standard Has Been 
Established is not Debris. There is one 
further exception to this definition of 
debris. EPA is indicating that debris-like 
materiel for which the Agency ho8 
promulgnted 8 specific treatment 
standard is not considered to be debris. 
The reason is that the Agency will have 
determined that specific tratment 
standard8 are appropriate for the 
material. rather than the assortment of 
technologies adopted for debris 
generally. See 57 FR 983 c.3 (Jan. 9. 
1992). 

The chief examples of 8 material 
subject to 8 specific treatment standard 
rather than the general debris standards 
are lead acid batteries and cadmium 
batteries. EPA has promulgated a 
treatment standard of metal recovery for 
each of these materials. See 0 ~88.4~. 
Thus, this more specific treatment 
standard takes precedence over the 
more general debris standard adopted 
today.” 

d. Mixtures of Debris~with Other 
Materials are Subject to Regulation 88 
Debris if Debris is the Primary Materiel 
Present. A further issue needing to be 
addressed i8 the status of mixtures of 
debris and other materials such 88 soils 
or sludge. This situation arises often. 
particularly In remedial situations where 
debris ia rarely present in 8 pristine 
state. Since the treatment standards for 
debris and other meterIsIs-sludge or 
contaminated soil-differ, the issue of 

classification is an important one. In 
developing 8 means of classification. the 
Agency on the one hand is seeking to 
prevent the debris classification from 
invariably overriding the treatment 
standards for other hszsrdoua wastes. 
On the other hand, ll is important to 
have 8 mesns of classification that is 
easy to apply by equipment operators in 
the field. 

The Agency has therefore decided to 
clnssify ‘8 88 debris sny mixture where 
the debris portion comprises the largest 
amount of material present by volume, 
to be determined by visual inspeciion.‘Q 
Thus, for example, if upon examination, 
8 mixture of cobbles (i.e., with 8 particle 
size of 60 mm or more), soil, end sludge 
is comprised mostly of cobbles. the 
mixture is clsssified 88 debris. After 
being treated by one of the trestment 
methods for debris promulgated in 
today’s rule. it could then be l8nd 
disposed. (Residues from applying the 
treetment method could be lend 
disposed after being treated to meet the 
treatment standards for the prohibited 
waste contaminatin the debris.) 

The definition of ebrls encompasses c? 
this classificetion principle by stating 
that “A mixture of debris and other 
material such 88 soil or sludge iealso 
debris if the mixture is comprised 
primarily of debris by volume, based on 
visual inspection.” It should be clear 
from this discussion that the rule does 
not require debris end nondebris 
materials to be separaled prior to 
treatment (an unintended implicalion of 
Ihe proposed rule). Rather. mixtures ere 
either classified 88 debris or 8ome other 
type of weste treatability group 
according to the classification test 
discussed above. 

We note that the “primary~mnterial” 
test for classifying debris does not apply 
to Intact, nonempty containers. Given 
that such containers are not debris (see 
discussion below in section V.B.l.fJ and 
can be reedily separated from debris (or 

mixtures of debris and other materials), 
they are not considered in applying the 
“primary material” test. Consequently. 
intact, nonempty containers must not be 
included in making the volume 
determinations to classify mixtures of 
debris. 

There is one further point to be made. 
Although EPA is classifying mixtures 
thet are predominantly debris es debris. 
this does not mean that debris c8n be 
deliberately mixed with other w88t88 in 
order to changr! their treatment 
classificstion. Such mixing is 
impermissible dilution under 5 288.3 
since it is 8 substitute for adequate 
trentment. See also 53 FR 31145 [Aug. 17. 
1983): dilution to change lreatsbility 
group8 i8 ordinarily impermissible. In 
addition, such situations where debris is 
used merely to dilute another prohibited 
waste, the mixture would remain subject 
to the most stringent treatment standard 
of any waste that is part of the mixture. 
See 5 Zet%4l[b). 

e. Process Residuals Are Not Debris. 
Today’s definition of debris explicitly 
exclude8 process residuals by stating: 
“Process residuals such 88 smeller slag 
and residues from the trealment of 
wasle [e.g., inclneretor ash). 
wastewater. sludges,‘or air emissions 
residues (e.g.. collected particulete 
matter) are not debris.” The Agency 
believes that debris should be limited to 
manufactured objects (e.g., metal, glass) 
end naturally occurring objecls (e.g.. 
boulders. tree stumps). The Agency 
developed the treatment standards 
generally to ensure effective treatment 
of hazurdous waste contaminating 8n 
object, rather than effective treatment of 
H large particle size hazardous waste 
such 88 slag.ao 

Several commentem requested 
clarification 88 to what the Agency 
meant in the proposed rule by excluding 
from the definition of debris “solids that 
ere listed wastes or c8n be identified 88 
being residue8 from treatment of waste8 
end/or wastewaters.” The commenlers 
felt that it~was unclesr whether this 
phrase exempts from the definition of 
debris only pollution control residues.,or 
material such 88 metal filters, ceramic 
column pecklng, or dlscarded pollution 
control equipment. Commenters 
suggested thsb EPA clarify, through 
examples, that discarded lndirstrlsl 
equipment (such ab filters, pumd’8, etc.) 
would be included In the deftnition of 

. 
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hazardous debris. The basis for these 
determinations is discussed below. 

(11 Electropolis~ing Is Not BDAT. The 
Agency has determined that 
electeopollshing Is not BDAT for 
hazardous debris because of concerns 
that the technology (8 intended primarily 
for smoothing clean metal parts. Painted 
br contamiimted metal parts might not 
be effectively treated by thiwmethod. A 
contaminating organic waste or paint 
could electricsllv insulate the surface 
from the solutlo6 and prevent surfece 
removsl~of contaminants. 

(21 Ultraviolet Radiation Is Not BDAT. 
TKeAgency deleted ultraviolet radiation 
trestment from the list of BDAT 
technologies for hazardous debris 
because of difficulties of specifying 
performance standards that would 
ensure effective treatment in all ~8888. 
This technology is primarily intended for 
liquid waste treatment where the fluid Is 
passed bye ultraviolet radiation source 
in e thin stream. This approach is 
designed to ensure that the ultraviolet 
light reaches all of the toxic molecules 
end detoxifies them. If the technology 
were to be applied to hazardous debris. 
it would be virtually Impossible to 
ensure that all toxic molecules 
contaminating the debris were 
adequately radiated. Sludge and soil 
caked onto debris would preclude 
radiation of both inner layers of caked 
material and the debris surface. Further. 
even for debris that la relatively free of 
caked-on materials, th& debris would 
have to be systematicslly turned to 
expose. all contaminated surfaces to the 
radiation. The we of sunlight to provide 
the ultraviolet radiation 88 proposed es 
an alternative to en artlflclal ~oorce 
poses even greater problems of ensuring 
exposure to ultraviolet radiation at 
levels that would ensure effective 
treatment. The Agency’s effort to 
provide for Innovative debris treatment 
et proposal simply went too fer, 

(3) High Temperature Metal Recovery 
Is BDAT. The Agency has added high 
temperature metal recovery (HTMR) to 
the list of acceptable debris treatment 
tcchnologles. It is e very effective 
method for treatment of recoverable 
metal values in both metal debris and 
debris that la contaminated with metal- 
bearing hazardous waste. The Agency 
did not Include HTMR es BDAT et 
proposal simply because of oversight. 
Severel’commenters suggested that we 
include this method, end the Agency 
agrees. 

We note that HTMR ten else 
effectively treat toxic organic 
conteminnnts. If the debris contains 
more then e total of SW ppm of toxic 
organic compounds listed In appendix 
VIII. part 26l. the HTMR facility is 

subject to the Boiler end Industrial 
Furnace (BIF) Rule. See D 288.100. The 
HTMR would be subject to the wane 
controle on organic emlsslons pa 88 
other BIFs burning hazardous waste. 
When the total concentration of toxic 
organic compounds in the waste is lees 
than 500 ppm, the Agency believes that 
sny emissions of otganlc compounds 
attributable to those organic compounds 
will not pose e hazard to human health 
and the environment. 
3. Contaminants Subject to Treatment 

Today’s rule requires hazardous 
debris to be treated by one of the 
specified technologies 2s for each 
“contsminsnt subject to treatment” 
defined 88: (1) the BDAT constituents 
identified In 6 0 268.41 and ~a&43 for the 
listed waste contaminating the debris 
that are present et detectable levels; 2’ 
(21 the constituents for which the debris 
exhibits Extraction Procedure toxicity: 
and (3) cyanide or sulfide If debris 
exhibits reactivity due to the presence of 
those constituents. As discussed in 
section V.C.6 below, although debris 
may contain several conteminsnts 
subject to treatment, the treatment 
standards generally do not require 
treatment by multiple technologies (i.e.. 
e treatment train). This is because many 
of the specified technologies effectively 
treat various types of contaminants (e.g., 
metals, aromatic and aliphatlc organic 
compounds, halogenated and 
nanhelogenated organic compounds). 

In the proposed rule. the Agency 
proposed a broader definition of 
“contaminants subject to treatment” 
that would have included constituents 
on appendix VIII, pert 7.61. that the 
generator could reasonably know may 
contaminate the debris et detectable 
levels. Further, the Agency requested 
cornmerit on whether the rule should 
require that debris that is hazardous 
solely because It exhibits a 
chnrecteristic (Le., toxicity. ignitability, 
or reactivity) be treated for all 
constituents on appendix VIII, part 261, 

that the generator could reasonably 
know may contaminate the debris et 
detectohle levels. The Agency 
addressed these provlslons et proposal 
because of concern that all toxic 
constituents present be effectively 
treated,given that debris treated by en 
extraction or destruction technology and 
that does not exhibit e characteristic Is 
excluded from subtitle C regulation. 

We have determlned. however, that 
neither of these provisions Is likely to be 
necessnry to ensure effective treatment 
of haznrdous debris for e number of 
reasons. Thus, these provisions ere not 
included in today’s rule. First, we 
believe that enough contaminants 
subject to treatment will he identified 
for most debris to ensure effective 
treatment of other toxic contaminants 
that may be present. Given that most 
debris is generated by remediatlon, the 
debris is often associated with e variety 
of wnstes that will result In a number of 
contaminants being designated 
contominsnts subject to treatment- 
either because listed wastes or known 
to be present, or more likely, because 
the debris fails the EP ao for one or more 
constituents. For example, It Is highly 
unlikely that debris will exhibit only 
ignitability or reactivity end not fail the 
TC or be contaminated with e listed 
waste (and thus, require only 
deactivation of the ignitability or 
reactivity characteristic under today’s 
rule] if, In fact, toxic constituents ere 
present et significant levela. Given that 
most of the debris treatment 
technologies specified In today’s rule we 
not restricted to specific contaminants 
other then metal vs. nonmetal 
contaminants and that msny 
technologies (e.g., surface removal, 
incineration) have no contaminant 
restrictions (see section V.C.5 below], 
the designation of e few contaminants 
subject to treatment should be sufficient 
to ensure effective treatment of other 
toxic contaminants that may be present. 

Further. commenters ergnod, and the 
Agency agrees, that it would be difficult 
to implement and enforce a rule that 
required generotors to treat toxic 
constituents that they have reason to 
know are present at detectable levels. 
First, whether the generator. lo fact, 
could have reason to know that n toxic 
constituent is present Is highly 
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subjective end difBcult to enforce. 
Second, the A ency upon additional 
consideration ‘b alleves thst. if trealment 
of scch additional toxic constituents 
were to be required, treatment should 
only be required if the constituent is 
proaent,et slgniflcant levels, not merely 
at detection levels. This raises the issue 
of whet Is a significent level. Possible 
criteria include e level of potential 
health significence or the FO38 trostment 
levela. (We note that the Agency, in feet. 
requested comment on using these 
crlterla to determine when these other 
(i.e., other then BOAT constituents for 
listed weste con&minating the debris 
end the constituents for which the 
debris fells the RP) toxic constituents 
known to be present would be 
contaminants subject to trestment. See 
57 FR 984. n. 11.1 Nol only Is the Agency 
unsure which approach would he more 
npproprlote, but under either 
epproech-I.e, health-based levels or 
F039 levels-nempllng end anslysis 
would be required If the generator did 
not went to presume thst e toxic 
constituent known to be present was 
present et the trigger level. Since it Is 
psrticularly dlfflcult to take 
representative ssmples of untreeted 
debris, EPA considers this approach to 
be Inadvlssble. 
4. Debris May Be Treated to the Existing 
Waste-Specific LDRs in Lieu of Todey’n 
Debrla Treatment Standards 

Today’s rule gives generstors the 
option of treetlng hazardous debris to 
the existing waste-specific treatment 
stendards for the waste contaminstlng 
the deLrle. The treated debris. however, 
must cuntlnue to be managed under 
subtitle C. If lend disposed. the debris 
must be disposed In e subtitle C landfill. 
However, such debris would he 
excluded horn subtltle C regulation If 
the Agency determined that It no longer 
contalned hazardous waste (see 
diaousalon ebove in section V.B.2) or If 
the treater determined that the dehrls no 
longer contained hazardous constituents 
et levels that may be established under 
e final Hazardous Waste Identiflcatlon 
Rule (see dlacusslon above ln section 
V.B.3). 

The Agency is providing thle option in 
today’s rule baaed on the request of 
numerous commenters. For example. 
one commenter mutlnely adds the tyvek 
suits end rubber gIovas worn by facility 
operators to the weste stream leitvlng 
his factory, end wishes to continue 
doing so. The proposed rule would heve 
required the tyvek suits end rubber 
gloves (as debris) to be separated from 
the waste for treatment by the specified 
technology. ti ccmmenter~preferred to 
treat the waste/debris mlxtum to the 

waste-specific stsndards end the 
Agency believes that this practice is 
opproprlste to provide en sdditionel 
meens of (resting debris that 
substsntislly reduces toxicant mobility 
or concentration. 

The Agency developed special 
treatment stsndards for hazardous 
debris heceuss of concern thst. in most 
ceses, the waste-specific standards 
would not be prscticable for debris 
given the difficulty in obtsining 
rcpresentstive ssmples of treeted debris 
to document complisnce with the 
concentration-based waste-specific 
standsrds. The Agency ackriowledges. 
however, thst some types of debris msy 
be emenable to representative sampling 
tmd therefore compliance with the 
woete-specific stsndards may be 
workab1e.s’ 

Debris that is treated to the waste- 
specific treatment standards rather than 
today’s debris trestment stenderds 
remains subject to subtitle C regulation 
because toxic constituents may continue 
to be present et levels thet could pose e 
hRrerd to human heslth and the 
environment. EPA betlevee that this 
position Is sppropriate for two reasons. 
First. there Is no reason to exclude from 
subtitle C regulation hazardous debris 
treated to the waste-apacifIc stendards 
when the waste Itself Is not excluded 
when treated to those stendarde. 
Second, end moreover, the Agency 
believes that today’s trestment 
standards will trest debris to levels 
resulting In minimum threat to human 
he&h end the environment. See 
discussion below. Although meeting the 
weste-specific standards may result in 
home gene* in levels of toxic 
constituents In the treated debris that do 
not pose e hazard to human health end 
the environment, the Agency la not 
certsln that this will be the ce8e in ell 
situetlons (end ln eny cese. the Issue is 
more eourorrrlate for resolution in the 
contexi bf the May 20.1992, proposed 
rule, 57 FR 21450). 
5. Trestment Standsrds 

In *is section. we provide the 
rstionale for the treatment standards for 
each technology and explain how the 
standards work. end we explain how 
the final treatment standards differ from 
those proposed. 

B. Overview. Todsy’s rule establinhes 
pv.7 i::~ Lance end/or design end 
opt. .’ 1g requirements for 17 treslmenl 
technologies thst the Agency hen 
designsted es BDAT for hszerdous 
debris. See Table I of g 288.45. Although 
nny technology may he used to treet eny 
debris, the trestment standorda very for 
many technologies sccordlng to the type 
of debris treeted.s’ In addition, the rule 
prohibits the use of some technologies to 
treet specific types of contaminents. For 
exsmple, the physics1 extraction 
technologies (e.g., ebresive blasting) 
have no conteminsnt type restrictions. 
while thermal desorption may not he 
used to treat metals other then mercury. 
Generators (and owners end operators 
of treatment fecilitles) msy select sny 
treetment technology that la not 
restricted for the conteminant subject 10 
trestment. 

The Agency has attempted to 
establish performsnce or design and 
operating requirementa for esch of the 
extraction end destruction technologies 
that will optimize treatment 
effectiveness such that hszsrdous 
contaminants would not be present et 
residue1 levels in the debris that could 
pose e hazard to hums” health end the 
environment. Thus, the treated debris 
could be excluded from subtitle C 
regulation. Unfortunately. the Agency 
we8 not sble to develop objective 
performence or design end operating 
stendards for sll extraction end 
destruction technologlea that would 
ensure treatment to minlmum threst 
levels (e.g., thermal desorption, 
biodegradation. end chemicel 
destruction: see discussion below). For 
these technologies. the Agency la 
concerned thst residual levels of 
hezardous contsminanta may remain in 
the debris et levels that could pose B 
hazard to human health end the 
environment. CdneequentIy. today’s rule 
requires for these technologies~ that the 
owner or operstor of the treatment unit 
must make en “Equivalency 
Demonstration” to the Agency under 
existing 6 2&%42(b) that documents thet 
the technology treets contemlnsnte 
subject to treaiment toe level 
equivalent to thet required by the 
performance end design end operetina 
standsrds for the other techncloglea in 
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Table 1, $ 288.46, such that residual 
levels of hszardous contaminants will 
not pose ” h”z”rd to human health end 
the environment “bsent subtitle C 
control. 

Today’s trentment stendards est”blish 
performance standnrds rather th”n 
design end operating stuadards where 
supporting data were “r~nilable. The 
Agency believes th”t pcrform”nce 
st”nd”rd” will better ensure effective 
trentment given the v”ri”billty in 
contaminant and debris types and 
properties that affect trestsbility. 
Further, performance standards give the 
owner and opertltor of the trestment 
unit the flexibility to t”ilor the design 
ood opcrntion of the unit to the specific 
debris/contaminant(s) being trested. An 
tx”mple of” performsnce standard i” 
the standard for physic”1 extraction 
technologies (e.g.. “br”sive blasting) 
used to treat ” metal object where the 
standctrd requires decontemlnstion tu ” 
“&an met”1 finish” “s defined in the 
regulution. An example of” design and 
operating st”ndard is the atandnrd for 
therm”1 desorption that limits the 
thickness of porous debris to 10 cm (4 
inches). 

EPA recommends thst the gener”tor 
or owner or operator of the treatment 
fxility consider the thermal. cbemicnl. 
“nd physical properties of the debris 
and the contaminnnta on the debris 
before selecting a treatment technology 
to ensure thnt the performance or design 
“nd operating requirements c”n by 
achieved. The Agency plans to develop 
il nonrcgulutory implementation 
““sist”nce document to provide 
wsist”nce on how to select the most 
“ppropriate technologies for ” given 
dobrialcontaminant combination. 

Although hazardous debris trentment 
operations “re generally subject to 
regulation under the interim status or 
permit standards of p”rta 270 and 264. 
205. or 2130.‘~ todny’n h”z”rdoua debris 
performonce or design sod opernting 
stond”rds “re neither interim status nor 
permit standards. The haz”rdous debris 
treetment standards “re adopted 
pursuant to section 3004(m) of RCRA to 
enswe that dobrie IR treated to minimize 
the h”z”rdow constituents’ toxicity or 
mobility during future msnugement. 
while the interim status and permit 

standards “re designed to protect 
human he”lth and the environment from 
the operation of the storage. treatment. 
or disposnl facility itself. It Is for this 
re”son that today’s treatment standards 
do not address control of emissions th”t 
can occur from debris treatment; the 
Agency is relying on the applicable 
interim status and permit standards to 
control treatment emissions. See 
discussion below in sectlon V.F. 

The Agency has grouped the various 
trestment technologies into categories oi 
like treatment type. Each category is 
bused on the s”me (or similnr) 
performance or design and operating 
etundnrds. Set Tsble 1 of P 288.45. We 
discuss below for each group of 
treatment technologies the besls for the 
“t”ndards “nd how the standards will 
work. Note thnt the performnnce or 
design and operating standards must be 
met for “II debris surfaces that are 
contaminated with h”zardous w”“te. 
Thus, if ” pipe or pump was used to 
m”nnge h”z”rdous waste. the 
performance standards must be met for 
the inside surfaces of the plpe or pump. 
Dccontsminntion of the outer surfaces 
only does not constitute compliance 
with the debris treatment standards. 

b. Exlroclion Technolo&. The 
Agency hus classified the extraction 
technologiee “B physical extruction. 
chemicnl extraction, and thermal. 
extr”cti”n. 

(11 Pbysiwl Extraction Technologies. 
The physic”1 extraction technologies 
“re: “brasive blsstlng; scarification. 
grinding. “nd Ijlading; spslllng: vibrtltory 
finishing; and high pressure steam and 
water sprays. For these technologies. the 
rule establishes performance standard” 
based on removal of the conteminated 
l”yer of the debris. Any contamlnent 
subject to treatment may be trented by 
these tochnologies.2” because the 
contaminants “re removed “8 residue J0 

subject to the treatment standards for 
the waste contami,n”tlng the debris. 

In addition, “ny debris type [e.g.. 
metal. concrete, wood, paper. cloth) may 
be treated by these technologies. The 
Agency reasoned that any debris type 
would be effectively treated provided 
that the contaminated layer of the 
debris is removed. We note th”t. 
although the rule allow” the u”e of 
physical extraction technologies on any 
debris type, It will be impracticable to 
““e these technologies an some dcbrls 
types and the performance standards 
cannot be met for “ome technology/ 
debris combinations. For example, it is 
impracticable to “pall psper or cloth. 
However. we realize that debris often is 
comprised of” mixture of debris type”, 
und physical extraction may be the most 
re”son”ble technology for the 
predominate debris type while other 
types of debris present would be 
removed “8 residue. An example is Iurge 
chunks of concrete that have peper 
labels “dhered to them. Spalling or 
another physical extraction technology 
may be practicable for the concrete and 
the paper labels will be removed H” 
residue. An example of where the , 
performance standard cannot be met for 
a technology/debrfs combin”tion is high 
pressure steam nod wster spray used to 
treat brick or concretc.‘As discussed 
below, because these debris type” “rc 
porous “nd toxic contaminants may be 
adsorbed below the surf”ce of the 
debris, the performance standard 
require” removal of et least the outer 0.6 
centimeter surface layer. This 
technology cannot meet that 
performance standard for those types of 
debris. Rather than explicitly prohibiting 
such practices. however, such practices 
will be precluded beciruse of the 
inubility to comply with the standsed”. 

To ensure that the contaminuted layer 
of debris is removed “nd to account for 
the physic”1 properties of different types 
of debris. the rule establishes different 
performance standards for different 
types of debris. 

(a) Met”1 Object”. Metal object” must 
be treated to remove foreign matter 
adhering to the metal to produce ” 
“clenn debris surface”. The rule defines 
a “clean debris surface” RR ” eurf”ce 
that. when viewed without 
magnification, shall be free of all visible 
contaminated soil and heznrdous waste. 
except that residual staining caused by 
“oil and waste consisting of light 
shadow. slight streaks. or minor I 
discolorations. and soil end waste in 
cracks. crevices, and pits may be 
present provided that such staining and 
coil “nd waste In cracks, crevices. and 
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pits shall be limited to no more than 5% 
of each “qusre Inch of surface “re”. 

The role allow” minor residual 
staining caused by soil “nd waste and 
soil and waste to remain in cracks, 
crevices. “nd pits of up to 5% of each 
square inch of surface “re” 31 because 
of the impracticability of cleaning metal 
debris to ” “white met”1 finish” “8 
propused. The Asency selected the 5% 
8wf”ce “rc” criterion bec”uae: (1) it is 
within the mnge of rensonable Ievcls- 
1% to lfl%-thnt could have been 
eslected: (2) it is generally equiv”len1 to 
the Steel Structures Painting Council’s 
sprcificntinn for “Near-White F)l”st 
Clnnniag” for cleaning steel surf;lces by 
the use of “brssivcs: 32 “nd (3) it should 
not “llow toxic con!“mir~“nts to wm”io 
irt levels thst could pose e hanrd to 
hunmn hcelth ond the environmrnt 
;~hsent snbtitle C reguhltion. “nd should 
rumow conteminunla 80 that threats 
pled by dispowl of the debris arr! 
minimixxl 

lb1 Itrick. Cloth. Conr:rt:t~!. paour 

debris. 
If reducing the thickness of debris to 

1.2 cm to meet the treatment slandards 
results in debris that no longer meet” the 
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existing 0 288.42(b) that documents that 
the technology treats conteminants 
subject to treatment In these dioxh- 
listed wastes toe level equivalent to 
that required for those contaminanta by 
the perfomwmce and design and 
operating standsrds for other 
technologlewin ‘Table 1, ~‘260.45. such 
that residual levels of hazardous 
contaminant.6 will not pose a hazsrd to 
hums” health and the environment 
absent nubtitle C control. 

(h) I.lq$d’Phase Solvent Extraction. 
This technology decontaminetes dehris 
surfaces by applying e “onaqueous 
liquid or liquid solution which csudes 
the toxic contemlnsnts to enter the 
liquid phase end bo flushed awsy from 
the dcbrte along with the liquid or liquid 
solution using agitation. tempernture, 
and reeldence ttme sufficient to meet the 
pcrfOrms”ce standards. The treatment 
stnnderds for this technulogy ere the 
same es for water washins end spraying 
because the technologies we the sane 
principles to extrec1 toxic contaminsnts 
from debris. 

(c) Vapor Phase Solvent,Extraction. 
Thin technology deconteminetes debris 
surfaces by applying en organic vapor 
which ceusee the toxic contaminents to 
enter the vapor phase using sufficient 
egilation, residence time. and 
temperature end to be flushed ewey 
with the org~nlc vspor such that the 
performance standards ere achieved. 
The treatment standards for this 
technolbgy are the eeme ee for water 
wnshlng end spreying. except~thet 
porous debris surfaces must be in 
contact with the organic vapor for more 
than 80 minutes. This treatment tinle is 
consistent wlth state-of-the-art prscticea 
end is “ecesssry to enswe effective 
extrnctio” of contaminants. 

(3) Thermal Extraction. The Age”& 
has clessified two technologies ee 
thernml extraction: High tempersture 
met& recovery and thermal dosorption. 

(ej High Temperature Metals 
Recovery (HTMR). HTMR furnace” era 
smelting. melting. or refining finnaces 
(including pyrometallurgicel devices 
such es cupolas. reverberator fornacee. 
sinterlng mnchinea. roasters. end 
foundry furnaces (see p 280.10 definitioa 
of “industrlsl furnace”)) thut URB 
sufficient heat. residence time. mixing. 
fluxing agents. and/or corhon to extract 
metals from debris. HTMR furneces ere 
potentially subject to regulation under 
the Boiler and Industrial Furnace [BIFJ 
Rule (subpart H. pert 286) when they 
burn hozardoua debris.>” 

Today’8 role require8 that, for 
“0nslegSing furneces (e.g., refining 
furnaces). treatment residuals must be 
sepornted from the debris. In sddilion, 
such aepereted residue must meet the 
waste-specific treatment stsndsrds for 
organic compounds in the waste 
contaminating the debris prior to further 
trestment. Further, these residues musl 
meet the waste-specific treatment 
standsrds for ell BDAT constitnents in 
the waste contaminating the debris prior 
to lend disposal. Finslly, if debris Is 
contuminsted with e dioxin-listed 
waste, HTh4R is not BDAT and the 
treated debris is not excluded from 
subtitle C unless the treater makes an 
“Equivalent Technology” demonstration 
to the Agency under $ 288.42[b) tha 
documents thet the technology tronts 
conlnminants subject to treatment to H 
level equlvslent to that required by the 
performance and design end opereti& 
standards for other technologies in 
Table I. 0 2138.45, such that residual 
levels of hazerdous contaminants will 
not pose e hazard to human he&h and 
the environment absent subtitle C 
control. 

Todsy’s rule does not estsblish 
perfornxmce or design and operating 
etanderds for slagging HTMR hlrneces 
(other then the requirements inherent in 
the definition-a melting or smelting 
fwtace must melt mekds and extrnct 
the metals from debris) because 11 
nlagging furnace is likely to provide 
effective tre4tment for all contaminnnt6. 
except perhaps for chlorinated dioxin8 
es discussed below, end for nil dehrie 
types. 

For nonelegging (Le.. refining furnaces 
such as roasters) HTMH lornaccs. the 
rule ensures treatment of both motel end 
organic contaminants. First. the 
definition of HTMR furnaces requires 
that metals must be separated from the 
debris. Thus, not only will metels hc 
removed. hot temperatures hot enough 
to seperete metals from debris should 
“lso remove organic contsmlnsnts from 
the debris [with perhaps the exception 
of diodns. ee discussed below). Second, 
to help ensure that the HTMR “nit hits 
offectlvely rmnoved organic 
contaminants in the debris the rule 
requires that the residue be separated 
from the treated debris and that the 
separsted residue must meet the westc- 
specific treatment standards for the 
BDAT orgeoic conlaminants in the 
wwte contaminating the debris prior to 
further treatment. 

In addttion, the Agency is concerned 
that potentially extremely toxic 

contaminants may not be destroyed (or 
removed with the residue) to.levels thst 
would not pose e hazard to human 
health end the environment absent 
eubtitle C control. Consequently. if 
debris is contaminated with e dioxin- 
lieted w&to. HTMR is not BDAT for the 
dcbrle end the debris is not excluded 
from subtitle C efter trentmcnt unless 
the treater obtains epprovsl from the 
Director under en equivnlent technology 
demonstrntion provided by 8 2RR.42(b) 
for the design end opereting conditions 
of the IITMR ““It. The rule provides this 
restrictiorl for dioxin-listed WBRIU 
because of concern that if such 
contaminants romnlned undestroyed 
eve” et low concentrstions in the 
residue end were not complelely 
removed frown the treated debris. thal 
the debris could pose e health or 
environmental hazard ahseot eubtitl~: C 
control. 

(b) ‘Thermal Desorption. Thermel 
denorption la heating in en w~closed 
cti”mbcr under either oxidizing or 
nonoxidizing atmospheres et sufficianl 
operating temperature end residence 
time such that the contaminants subject 
to treatr-ent ere vaporized ad removed 
from the heating chamber in a geseous 
axhamt atreems.“~ The rule estnbliehcs 
opernting and perfonnsnce stundsrds 
end contaminsnt restrictions. nnd 
requires the treeter to make e 
dcmonstratlon of “Equivelent 
Technology” under 8 %30.42(b) to 
document that the technology treetu 
contaminants subject to treutment toe 
Iwel equivalent to that required by the 
performance end design end opernting 
stendnrds fur other technologies in 
Teble 1. 3 208.45. mzh thet residual 
levels of hazardous contaminnntn will 
riot pose e hazard to humen he&h end 
the rmvironmenl absent subtitle C 
co”lrol. 

The Agency attempted to develop 
objective trentment standnrda thnt 
would obviete the need for a” 
equivalency demonstration (see 
discussion ebove]. The Agency 
detonnined. however. that It we8 very 
diffimllt to estehlinh universal opernting 
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limits for the key operating parameters 
that affect treatment efficiency- 
temperature. residence time, size of 
porous debris, bed depth. and volatility 
of the contaminant-that would strike a 
bslance between ensuring treatment to 
minimum threat levels end establishing 
requirements that could grossly “ver- 
regulate in many situations. Rather. the 
Agency believes that operating 
requirements ten best be delermincd on 
R cese-by-case basis (Le.. under en 
cquivulent technology demonstration 
under B 26&42(b)) considering the 
paremeters listed above. In additioo, Iho 
Agency believes that the performance 
staoderd used for physical sod chemical 
extraction-treatment to a clean debris 
surface-is not practicable for thermal 
dosorption because treated debris 
surfaces will continue to have a dusting 
of residue after separntion of the debris 
from the residue by simple. physical or 
mechanical meens (unless water 
weshing is used). See discussion below 
regarding the requirement for seperation 
of debris from residue. 

The treatment standards for thermal 
desorption require, in addition to the 
case-by-case Agency approval of design 
nnd operating conditions, that 
haznrdous conteminants be vupcrized 
(by virtue of the definition of thermul 
desorption). and restricts the use of the 
technology for metal contsminants other 
than mercury (i.e.. thermal desorption is 
not BDAT for metals other then 
mcrcoryl. In additlcn. to help ensore 
extraction of contsminants from below 
the surface of porous debris, the rule 
establishes e maximum thickness (in 
one dimension) for porous debris of IO 
cm (4 inches).88 The 4 Inch maximum 
thickness limit is consistent with stetc- 
of-the-art practices. The restriction on 
met& other than mercury is provided 
because they ere not likely to be 
extracted from below the debris surface 
et normal dosorption temperatures and 
residence times. 

We note that we considered 
restricting the “se of thermal dcscrption 
for only porous debris that is 
contaminated with e metal other than 
mercury. We reaacned that motel 
contaminants In soil or waste on the 
surface of nonporous debris will be 
physically separated from the debris 
along with the soil or waste during or 
after dosorption. end thus e restriction 

would not be necessury. However, we 
ore also concerned about mot81 
contaminants that may remain on the 
surface of nonporous (and porous) 
debris after dosorption and after 
separstion of the treated debris from the 
residue. An example is e piece of steel 
contnminsted with 8 metal-bearing paint 
that c8”scs the steel to fail the TC. ‘The 
metal mey not be desorbed and the 
peint would nol be seperoted from the 
steel during the simple physical or 
mechanical separation of residue from 
debris. Although the steel would 
continue to feil the TC. it would hove 
been treeted to meet BDAT nnd could 
be land disposed in 8 subtitle C fncility. 
This is inconsistent with the Agency’s 
view that BDAT for e TC waste must 
cwse the weste to no longer exhibit the 
‘TC. 

The treatment stendard for thcrmel 
dosorption also requires separation of 
Ihe treeted debris from trentment 
residuals and 8ciL waste. or other 
nondebris material (collectively referred 
lo es residuels) beceuse reaidunls me 
subject to the trentment standards for 
the waste ccnteminuting Ihe debris. See 
divcussion in Section V.E. Not only will 
these residuals contain unvclatilized 
metals thei require further treutment. 
but the Agency is using the residue 
separnted from debris es a surrogate 
meens to ensure effective debris 
treatment. The rule achieves this 
objective by requiring that the residue 
separated from the treated debris must 
meet the waste-specific trcntment 
standards for organic compounds in the 
weste contsminating the debris. If the 
residue (prior to further treatment) does 
not meet applicable treetment standards 
for organic compounds, it is en 
indiceticn thet the dosorption process 
did not effectively extract the organic 
contaminants subject to treatment. 
Thus. the treatment is not BDAT. the 
treated debris is not excluded from 
subtitle C, end both the residues end the 
debris cannot be land disposed without 
further treatment. 

Separation of the desorbed debris 
from treatment residuals (Le., soil, 
waste, or other nondebris materials) 
must be accomplished “sing simple 
physical or mechanical means such es 
vibratory or trammel screens or water 
washing. Th6 separation process need 
not produce a “clean debris surface” 88 

88 discussed above, however: rather Ihe 
debris surface must be free of caked 
residuals or nondebris materials such as 
soil or waste. For example, debris need 
not be we~er weshed ofter trammel 
screening to remove dust from residuals 
or nondebris materiel. (Note that the use 
of water weshing to separate thermally 
desorbed debris from rcsidunls end 
nandebris mllterials need not comp!y 
with the Lrestmcnt stendards for wntw 
washing (e.g., treutment to 8 “clean 
debris surfucc”) bwxose the debris has 
elreedy been treated by en eltcrnativc 
technology.) 

c. Dcsln~clion Techmlogies. The 
Agency has identified two 
clessifications of destruction 
technologies: chemical destruction end 
thermal destruction. These lechnclcgics 
arc designed and operated to destroy 
hw.erdous contominanls on debriv 
surfaces nnd in surface pores. 

(1) Bicdcgrudetion. Biodegradolion is 
the removal of hazerdous contnminnntv 
from debris surfaces end surfece pore8 
in 8” aqueous solution and 
bicdegrudetion of orgenic or nonmetallic 
inorganic compounds (i.e.. inorganic8 
thut contain phosphorus. nitrogen, or 
sulfur) in units operated under either 
nercbic or snecrobic conditions. The 
rule establishes operating and 
performance standards end conleminnnl 
rcslrictions, and requires the trot&r 1” 
meke 8 demonstroticn of “Equivalent 
Technology” under 5 208.42(b) 1” 
document thut the technology tree& 
contaminonls subject to trestment to a 
level aquivnlsnt to that required by the 
performance end design end opereting 
standards for other technologies in 
Table I. 5 268.45, such that residue1 
Icvels of hazardous contamiosnte will 
not pose 8 hazard to hoFan heulth end 
the environment absent 8ubtiOe C 
control. 

The Agency &tempted to develop 
objective treatment standards that 
would obviate the need for 8” 
equivalency demonstration (see 
discussion above). The Agency 
determined. however. that it we8 very 
difficult to establish univcrssl operating 
limits for the key operating parameters 
that effect treatment efficiency--type of 
matrix contsminstlng the debris. 
biological proprieties of the 
contsminant, temperature. pH. treatment 
time, biomass doncentrstlon. moisture 
lev6l. and for aerobic biodegradation. 
oxygen concentration-that would 
strike a balance between ensuring 
treatment to minimum threat levels end 
establishing requirements that could 
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grossly over-regulate in meny situations. 
Rather, the Agency believes thst 
operating requirements ten best be 
determined on a case-by-case bosis (Le.. 
under an equivalent technology 
demonstration under 4 26&42(b)) 
considering the perameters listed above. 

In addition, the Agency believes that 
the performance standerd used for 
physical and chemical extrection- 
treetment to a clean debris surface-is 
not precticeble for biodegrudation 
beceuee treated debris surfeces ere 
likely to fail that standard even though 
organic contaminants may have been 
destroyed and metal contaminants may 
have been extracted. Further, the 
Agency could not identify e generic 
standard that would enaure effective 
treatment of orgenic contaminonta that 
mey be benath the surfece of porous 
debris. 

In addition to the requirement to meko 
en equivalency demonstration. the 
treatment stsnderda establish e 
maximum thickness (in one dimension) 
for porous debris of 1.2 cm (Yz inch.=’ 
These requirements will help ensure 
cxtrection of contaminants from below 
the surface of porous debris. 

The rule sls” restricts the we of 
biodegradation for metal contaminadts 
beceuee metals me not destroyed by the 
biomass [i.e., biodegradation Is not 
BDAT for metals). Further. the 
performance and design and operating 
standards would not ensure that 
undestroyed metal would partition to 
the biomass for treatment to the numeric 
standards for the waate~contaminating 
the debris. This is because the 
performance standard doen not require 
treatment to a “clean debris surfnce” ee 
discussed above. 8” that neither the 
performance standard nor the 
requirement to separate treated debris 
from residuals (see discussion below) 
would ensure that metal conteminnnts 
would partition to the residue. 

The treatment stsndsrd for 
biodegrsdation requires separation of 
the treated debris from treatment 
residuals (i.e.. soil. waste. or other 
nondebris material) became residuals 
ere subject to the humerical treetment 
stnndards for the weste contaminating 
the debris. See discussion in section V.E. 
Not only will these residuals contain 
metal contaminants thet require further 
trcstmcnt. but the Agency is using the 

residue separated fmti debris ae a 
surrogate meens to ensure effective 
debris treatment. Accordingly, the 
debrte treatment-standard else requires 
that the residue aeperated from the 
treated debris most meet the weste- 
specific treatment standard8 for organic 
compounds in the waste contaminating 
the dehrts prior to further treatment. If 
the residue [prior to further treatment) 
does not meet appliceble treatment 
standard8 fur organic compounds, it is 
an indication thet the biodegrsdstion 
process did not effectively destroy the 
organic contaminents subject to 
treatment. Thus, the treatment is not 
IWAT, treated debris Is not excluded 
from subtitle C. and both the residues 
nnd the debris cannot be land disposed 
without further treatment. 

Seperotion of the biodegraded debris 
from treatment residuals, soil, waste, or 
other nondebris materials (collectively 
referred to ee residuals end subject to 
the treatment stsndards for residuals) 
must be scoompliehed using simple 
physical or mechanical means such es 
vihretory or trammel screens “I water 
waohing. The separation process need 
not produce a “clean debrie surfece” ee 
discussed above, however: rather the 
debris surface mnet he free of caked 
biomess or nondebris materials such ee 
soil or waste.Por example, the we of 
water to waeh off the biomsss or other 
foreign matter from the debris after 
removal from the treatment process 
does not subject the debris to the 
treatment standards for water washing 
[e.g., treatment to a “clmxn debris 
surface”). This 18 because the debris has 
alreedy boenctreeted by an elternative 
technology. 

(2) Chemicsl Destruction. The rule 
estsblishes two chemical destruction 
technologies ee BDAT: Chemical 
oxidation end chemical reduction. 

(a) Chemical Oxidation. Chemical 
oxidetion is chemical or electolytic 
oxidation utilizing the following 
oxidation reagents (or waste reegents) 
or combination of reagents: 
tiypochlarite (e.g.. bleach): chlorine: 
chlorine dioxide; “zone or UV 
(ultraviolet light) assisted “zone; 
peroxides: persulfates; perchlorates; 
pennenganates; and/or other oxidizing 
reagents of equivalent destruction 
efficiency. Chemical oxidation 
specifically includes what Is referred to 
HB elkuline chlorination. 

The Agency was not able to develop 
objective performance or design and 
“perution stsndsrds because of the 
variety of oxidetion reagents that could 
be used end the variety of chemlcsl and 
physical properties of debris and 
hozsrdous contemlnents. In addition. 

the Agency b&even that the 
performance standard used for phyeicai 
and chemical extraction-twatment to e 
clean debrts surface-is not precticable 
for chemicaloxidation because treated 
debris surfaces are likely to fail that 
standard even though organic 
contaminants may have been destroyed 
end mate1 contsminsnts mey hew been 
extracted. Further, the Agency could not 
identify a generic standard thst would 
enewe effective treatment of organic 
contaminants that may be beneath the 
surface of porous debris. Consequently. 
the primary treatment standard for 
chemical oxidation requires die treater 
to make e demonstration of “Equivalent 
Technology” under 5 268.42(b) to 
document that the technology trents 
contsminents subject to treatment toe 
level equivalent to that required by the 
performance end design and opereting 
stenderds for other technologies in 
Table I, g 2138.45. such that residual 
levels of hazardous conteminnnts will 
not pose e hazard to human he&h end 
the environment absent subtitle C 
control. See disntssion ebove. 

The rule else restricts the use of 
chemicsl oxidation for metal 
contamlnents because metals are not ’ 
destroyed by the chemical rengents [i.e.. 
cbemicsl oxidstioh is not BDAT for 
metals). Further, the performnnce end 
design end operating standards would 
not enanre that undestroyed metal 
would partition to the residue for 
treatment to the numeric standards for 
the waste conteminating the debris. This 
is because the performance etanderd 
does not require treatment to 8 “clean 
debris surface” 88 discussed shove. 8” 
that neither the performance standard 
nor the requirement to separate treetcd 
debris from residuals (see discussion 
below) would ensure thet metal 
contaminants would oertition to the 
residue. 

In nddition. to help en.wre effective 
treatment, the treetment stnndsrd 
requires that porous debris--brick, 
cloth, concrete. paper, pavement, rock. 
end wood-cennot hevc a thickness 
exceeding 1.2 cm (% inch) sR prior to 
treatment to en*“m effective treatment 
of conteminsnts absorbed beyond the 
debris surface. 

Finally, the rule requires that the 
trcoted debris must be sepersted from 
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treatment residues. end thet such 
seperated residue must meet the wsste- 
specific treatment standards for organic 
compounds for the waste contaminating 
the debris. See discussion above for 
ratlonale and information on how this 
provision works. 

(b) Chemical Reduction. Chemical 
reduction is e chemical reaction utilizing 
the following reducing resgents (or 
waste reagents] or a combination of 
reagents: Sulfur dioxide: sodium, 
potassium, or alkali salts of sulfites, 
bisulfites, end metabisulfites, end 
polyethylene glycols (e.g.. NaPEG and 
KPEG]; sodium hydrosulfide: ferrous 
salts; and/or other reducing reagents of 
equivalent efficiency. The treetment 
standards for chemical reduction ere 
identical to those for chemical oxidation 
because the technologies ere based on 
similar chemicsl reactions. 

(3) Thermal Destruction. Thermel 
destruction is treatment in en 
incinerator operating in accordance with 
subpart 0 of pert 2134 or 285, e b,oUer or 
industrial furnace operating in 
eccordence with subpart H of part 288, 
or other thermal treatment unit operated 
in accordance with subpart X. pert 264 
(permit standards) or subpart P, part 265 
(interim ststus standards]. 

As noted above inthe discussion of 
treatment standards for thermal 
dosorption, e thermal desorber is 
regulated either es en incinerator (if the 
device is direct-fired or if the off-gas is 
burned in en afterburner) under subpart 
0 of part 264 or 265, or es a thermal 
treatment unit under subpart X. part 284 
or subpart P, part 285. To distinguish 
between thermal desorption and thermal 
destruction (for which seperate debris 
treatment standards ere provided) for 
purposes of complying with this rule, the 
primary purpose of thermal desorption 
is to volatilize contaminants and to 
remove them from the treatment 
chamber for subsequent destruction or 
treatment. The definition of thermal 
destruction in Table I. g 2~38.45. 
specifically excludes thermal desorbers. 

Today’s rule requtres that treatment 
residuals be separated from the debris 
end restricts the use of thermal 
destruction [i.e., thermal treatment is not 
BDAT) for inorganic debris 
conteminated with e metal other than 
mercury. In addition, if debris is 
contamlnsted with e dioxin-listed 
waste, thermal destruction is not BDAT 
end the trested’debris is not excluded 
from subtitle C unless the treater makes 
en “Equivalent Technology” 
demonstrstion to the Agency under 
II zt%.42[b) that documents that the 
technology treete contaminants subject 
to treetinenl to e level equivalent to that 
required by the performance end design 

and operating standards for other 
technologies in Table 1. 5 238.45, such 
that residual levels of hazardous 
contaminants will not pose e hazard to 
human health and the environment 
absent subtitle C control. (Note es 
discussed below that these restrictions 
do not apply to vitrification.) 

Given that thermal destruction uses 
substantially higher temperatures and 
often longer residence times then 
thermal desorption, the Agency believes 
that thermal destruction will destroy all 
but the most toxic hazardous nonmetal 
contaminants to minimum threet levels. 
Although metal contsminents will not be 
destroyed, metal contaminants in 
organic debris (e.g.. wood, paper) will be 
removed from the treated debris. Metals 
in organic debris will partition to the 
residue (i.e.. the material resulting from 
treatment that remains subject to 
numerical treatment atsndards) beceuso 
the organic debris will be destroyed. 
Given that the treatment standards 
require separation of treated debris from 
the residue. the metals from: the organic 
debris will partition to the residue for 
subsequent treatment to the wnste- 
specific treatment standards for the 
waste contaminating the debris.ss Thus, 
only metals contaminating inorganic 
debris (e.g., concrete, bricks) may 
remain untreated if they ere not 
volatilized. To ensure treatment of such 
metals, the rule restricts the use of 
‘thermal destruction (Lo., thermnl 
treatment is not BDAT) for inorganic 
debris contaminsted with e metal other 
then the highly volatile mercury. 

The treatment standards also require 
that the residue separated from the 
treated debris must meet the weste- 
specific treatment standards for the 
BDAT organic contaminants in the 
waste contaminating the debris prior to 
further treatment. This will help ensure 
that the thermal destruction unit has 
effectively destroyed organic 
contaminants in the debris. 

In addition, the Agency is concerned 
that extremely toxic contaminants mey 
not be destroyed (or removed with the 
residue) to levels that would not pose e 
hazard to human health end the 
environment absent subtitle C control. 
Consequently. if debris is contaminated 
with e dioxin-llsted waste, incineration 
is not BDAT for the debris end the 
debris Is not excluded from subtitle C 

.sfter treatment unless the treater 
obtains approval from the Director of 

the design and operating conditions of 
the thermal destruction unit. We 
considered applying this restriction only 
to porous, inorgunic debris under the 
reasoning that the contaminants in 
dioxin-listed waste would partition to 
the residue for nonporous debris (e.g.. 
metal] and organic. porous debris (e.g.. 
wood). We were concerned, however. 
that if such contaminants remained 
undestroyed even at low concentretions 
in the residue and were not completely 
removed from the treated debris. thet 
the debris could pose e be&h or 
environmental husard absent subtitle C 
control. Given thet the requirements for 
scparotion of residue end treated debris 
do not require e “clean debris surface” 
but, rather altow e dusting of residue to 
remain on the debris, we believe that it 
is prudent to esteblish this restriction on 
dioxin-listed waste. 

Finally, we note that vitrificetion is e 
type of thermal destruction end thut the 
rule estnbliehes special (Lo., reduced] 
requirements for vitrification. Although 
the Agency classified vitrification es 
both thermal destruction and en 
immobilization technology at proposul 
(57 FR 1036), the A~UICY believes that 
the reguletion is more oesily understood 
if vitrification is classified only es 
thermal destruction with appropriate 
consideration given to the feet thut 
vitrification heats the debris to 
extremely high temperatures resulting in 
the formation of nonasbestiform glass. 
The fact that vitrification transforms 
debris into e glass-like residue is the 
besis for the special requirements 
established for vitrification: (1) The 
restriction on metal contominsnts for 
porous, inorgenic debris does not apply: 
end (2) the requirement for Agency 
approval of design end operating 
conditions to treat dobris contaminated 
with dioxin-listed waste does not apply. 
Nonetheless. the vitrified residue. like 
all debris treatment residue, is subject to 
the waste-specific treetmont standards 
for the wsste contaminating the debris. 

d. Immobilization Technologies. The 
Agency has identified three 
immobilization technologies es BDAT 
for hazardous debris: 
mscroencspeulation. 
microencapsulation, end sealing. 
fmmobilised debris must be land 
disposed in e subtitle C facility: ‘O it is 
not excluded from subtitle C regulation 
because the contaminants have not been 
destroyed or removed but rather 
contained Indefinitely. Today’s rule 
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establlshes only general, nonobjective 
performance standards for these 
technologies rather then the more 
prescriptive standards that were 
proposed (57 FR 1@%1038) because. 
based on public comment end the 
Agency’e’re-evaluation, Ihe Agency is 
concerned that the proposed 
prescriptlve~,etsndards may be overly 
restrictive (Le., by requiring conditions 
that are more then necessary to ensure 
lmmobilizetlon prior to subtitle% 
matiagement] 4’ in earna cases.end 
Ineffective in others. Npnetheloss. the 
Agency believes that the p 

,a 
rformoncc 

standards promulgated WI 
substsntially reduce the likelihood of 
migration of hazardous constituenta 
from the debris ee required by RCRA 
section 3004(m)(1). 

(a) Macroencepsulation. 
Macroencspsulatlon is the application 
of surface coating materiels such es 
palymerlc organics (e.g.. resins and 
plnstics) or the use of e jacket of inert 
inorganic materiels to substantially 
reduce surface exposure to potential 

: leeching media. The treatment stundard 
requires that the encapsulating msterlsl 
must completely encapsulate the debris 
(Le.. the encapsulant must completely 
surround the debris and be unbroken). 
Further, the encapsulating meteriel musl 
be reelslent to degradation by the debris 
and its contsmlnsnte end materiels into 
which It may come into contact after 
placement (leechato, other waste. 
microbes) to ensure that the likcllhood 
of migrstlon of toxic contaminants has 
been substsntislly reduced. 

(b] Microencapsulation. 
Microencapsulation 1s atabilizetion of 
the debria with the following reagents 
(or wasto reagents) such that the 
leachabillty of the hazardous 
contaminants is reduced: Portland 
cement; or lime/pozzolans (e.g., fly ash 
end cement kiln dust). Reagents (e.9.. 
iron salts, silicates. end clays) may be 
added to enhance the setjcuro time 
and/or compressive strength. or to 
reduce the leachability of the hazardous 
constituents. The performance standard 
for microencapsulation requires that the 
leachability of the hazardous 
contaminants must be reduced. 

We note that the proposed rule would 
have prohibited the presence of free 
liquids in the microencepsulated debris. 
Today’s rule does not provide this 
explicit prohibition because free liquids 
are prohlbltcd from land disposal 
facilities under existing requirements- 
% 264.314 or 265.314. 

If the treatgr reduces the particle size 
of debris to make it amenable to 
microencepsulstion so that the debris no 
longer meets the 60 nun mintmum 
particle size limit for debris, eucb 
mstorlsl is subject to the waste-specific 
trontment standards for the waste 
contaminating the material, unless the 
debris has been clesned and sepsretod 
from conteminated eoil and waste 
before size reduction. This is consistent 
with the Agency’s poaition that material 
with e particle size lees then 90 nun is 
emenable to conventional treatment for 
6roceee waste and small perticlo-sized 
materiel (i.e., es appoaed to large debris 
objects] end thst such material can be 
reasonably sampled for enalysis to 
document compliance with the 
concontmtion-based treatment 
standards for the waste contaminating 
the materiel. 

If the debris has been cleaned and 
separated from contaminated soil end 
hazardous waste ‘*before size 
reduction, the material remains 
classified as debris subject to today’s 
treatment standards even if it no longer 
has e 90 nun particle size. The Agency 
believes that cleaning end separation of 
contaminated sail end hazardous waste 
will substantially reduce the 
concentretlon of toxic constituents such 
that, upon mlcroencspsuletlon end 
placement in e subtitle C unit, the toxic 
constituents should not pose e hsznrd to 
human health end the environment. 

The level of cleaning end separation 
that Is required is the eeme es required 
for separation of treatment residue from 
treeted debris. See Note 9 to Table 1, 
8 268.45. Ate minimum, simple physicul 
or mecbsnicsl methods must be used 
such es vib>etory or trammel screening 
or water washing. The debris surface 
need not be cleaned to e “clean debris 
aurfece” ee defined in Table 1; rather. 
the surfece must be free of caked soil. 
waste. or other nondebris mnterial. 
Nondebris matoriale so separated ere 
subject to the wsste-specific trentment 
etenderds for the waste contanlinating 
the material. 

(c) Sealing. Seeling is the spplicstion 
of an approprinto material which 
sdheree tightly to the debris surface to 
avoid exp&e of the surface to 
potential leeching media. When 
necessary to effectively seal the surfeco, 
sealing entails pretreatment of the 
debris surface to remove foreign matter 
end to clean and roughen the surfece. 
Sealing materiels include epoxy, 

silicone, and urethane compounds: paint 
mey not be used ee e seslant. 

The performance standard requires 
that the sealing muat be performed to 
avoid exposure of the debris surface to 
potential leeching media-that is. the 
sealant must completely enclose the 
debris. Further, the sealant must be 
resistant to degredetion by the debris 
and its conteminants and materiels into 
which it mny come Into contact after 
placement (leacheta. other wosto, 
microbes) to ensure that the likelihood 
of migretion of toxic contaminants bee 
been substsntially roducod. 

a. Changes to the Proposed Rule. In 
addition to the changes from propose1 
discuesed above. today’s final rule 
greatly simplifies presentation of the 
trootmont standards. Proposed Teble 1 
(indicating by YES or NO which 
tcchnolagles would be BDAT for which 
debris types when apocific conten~inent 
categories were present) and Teblc 2 
(classifying contaminants by category) 
era not promulgated. Nonetheless, the 
final rule will operete essentially ee the 
Agency had intended for the proposal 
rule. Rather then explicitly identifying 
acceptable technology/debris/ 
contaminant combinstlons in two tebles 
end providing the performance or design 
end operating standards in e third table 
ee proposed, the fine1 rule establishes 
the treatment standards in a single 
table-Table 1 of % 298.45. Nat only WBY 
the proposed approach confusing, but 
proposed Tublo 1 forced unintended 
c”nsequences. 

Proposed Teblo 1 would have 
prohibited the uee of particular 
technologies to treat certein debris typos 
contaminated with cortuin hazerdons 
constituents. In most 68888. the 
proposed prohibition wes besed on the 
imprecticebility of applying the 
technology to tho debris type rather thn” 
e determination ee to whether the 
technology would effectively treat the 
debris if it WRS (or could be) applied. An 
example is the proposed prohibition on 
using nbrovive blasting for paper. cloth. 
rubber. and plastic. The Asaucy hes 
determined that abrasive blasting 
should ho ellowod for these types of 
debris because they may be mixed with 
debris thut is amenable to tbo 
technology end would be converted to n 
treatment residue. An example is e steel 
I-heum thnt has paper labels on it. If 
abrasive blusting wes used to treat the I- 
beam, the nerformance standards would 
ensure that the psper lehels becnme pert 
of the treatment residuul subject to the 
treatment standard for the waste 
contamineting the debris. 

We note. however, that depending on 
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trentment end the technology selected to 
treat the debris. more than one 
treatment technology may be required to 
meet the standarda. For example, if 
water washing wea used ee en 
extraction technology fore porous 
debris (e.g., concrete) with e 
contaminant subject to treatment thst 
WLW not soluble to et IeM 5% by weight 
in the water solution. enother 
technology (e.g.. thermal desarptiou) 
must be used to treat that contaminant. 

in summary. today’6 fine1 rule uses the 
definition of the techu”l”gy. the 
performance or design and operating 
standsrda. and the contaminant 
restrictions provided by Table I of 
5 288.45 to ensure effective treetment of 
huzardous debris. 
i;. Treatment of Characterintic Uebris 

EPA proposed that debris that 
exhibits H cheractcristic of ignitability or 
reuctivity. or thut is contamineted with 
wnstes that are ignitable. reactive. or 
corrosive. he treeted to deactivate the 
waste. See 57 FR 1021. The Agency 
solicited comment on the question of 
whether such debris should also be 
treated for all Appendix VIII 
constituents that could reasonably be 
expected to be contaminating the debris 
(see 57 FR Q6+85). aud whether simple 
dilution should be allowed ~8 e meen8 
of achieving deactivation, id. et Qgo. 

In the third third final rule, EPA 
cvtnblished deactivation e8 e treatment 
stsndnrd for certain ignitsble. corrosive. 
end reactive wantes. and allowed 
dilution e8 e means of achieving this 
standard. In large part, this we8 due to 
the en”rm”u8 diversity of wsates 
exhibiting these charecteristics and the 
difficulty of ascerteining the existence 
or extent of contaminetion not 
attributable to the characteristic 
property itself for this enormously 
disparate group of wastes. see 55 FR 
22654. These concerns ere less aPperent 
for debris exhibiting ignitability or 
reactivity, or contaminated with 
ignitable, corrosive or reactive we&x. 
because there appears to be much less 
of it (almost no debris could be 
ignitable, given that most ignitable 
wastes must be liquid8 (see $ z~I.zI(~)~ 
(I) end (2)). none Is cormslve (only 
liquids ten be corrosive wastes). end 
also because B large proportion of debris 
would likely be contamineted with 
hazardous constituenta because most 
hazardous debris come8 from 
remediation sites. Id. ~1885. 

Most commentem opposed requiring 
treatment for specific hazardous 
contaminants. They aleo urged the! sll 
dilution be allowed ee e form of 
treatment. Some cmnmenters argued 
that this reeult waa compelled by the 

statute. (This issue is presently aweiting 
decision by A panel of the District of 
Columbia Circuit Court of Appeals.) 
Others expressed concern with the 
practicnl difficulties inherent in 
sampling for hezardous constituents. or 
“therwise ascertaining their presence. 

After considering the record. the 
Agency hes decided to sdopt the eeme 
trentment stendarda for ignitable. 
coiTosive. or reactive ([CR) debris as for 
other hazardous debris because ICR 
debris ia just es likely to be 
contaminated with hazardous 
constituents. See 55 FR 22654. (EPA will 
subcetegnrize ICR wastes and develop 
specific treatment standards. rather than 
allowing all types of dilution es 
treatment when e specific toxicity threat 
is eppsrcnt.) We ere adopting e 
treatment standard of deactivation for 
these wastea but are requiring thut the 
standard be achieved by use of the 
treatment methods adopted for other 
debris, unless the generator or treater 
demonstrates to the Agency that the 
debris does not contain toxic 
constituents. See discussion on 
codification of the contained-in principle 
above in Section V.6.Z.b. (If necessary. 
petitioner8 could also meke en 
equivelency demonstration under 
p zt!%42[b) if they wish to treat by some 
means other than one of the methods set 
out in the rule.) This will result in 8ome 
treatment of hazardous constituents that 
are present, rether than allowing simple 
dilution to be used. (Many treatment 
methods for debris involve some type of 
dilution, end ere permissible under 
today’s rule. The effect &today’s rule is 
to prohibit dilution other than thst 
occurring 88 e result of e deslgnsted 
treatment method. An exampIe of 
impermissible dilution could be packing 
igniteble, corrosive, or reactive debris in 
sand.) In addition, the types of concerns 
voiced by the Agency in the third third 
rule against adopting this type. of 
standard for all ignitable. corrosive. and 
reactive wastes are not present for 
debris. The Agency is not requiring 
Identification of hazardous 
contaminants that may be present. a8 
proposed. in pert due to the practical 
concerns voiced by commenters. in pert 
because the Agency is not adopting this 
approach for other debris. end because 
most of the treatment methods will 
provide come treatment of moat if not all 
hazardous contaminants. 

EPA ia not providing the option of 
treating by existing treatment standard8 
for these wastes. This is because the 
existing treatment standard for most 
ignitable. corras~ve. or resctive wastes 
can be achieved by desstlvetion 
involving any type of dllutton. Since this 
is the very result that the Agency is 

seeking t” avoid. EPA Is indicating in 
the rule that this option i8 not aveilable 
for this one class of debris. 

EPA noted et proposel that special 
rules would be needed for debris thnt is 
rexlive due to presence of cyanide in 
order that cyanide by treated 
edequutely. See 57 FR 990. We nre 
adopting this approech in the final rule 
Any such debris must therefore he 
trestcd by one of the specified 
Icchnologics for which the treatment 
ntandards can be achieved for cyanide. 
In eddition. any residues of such 
treatment mnynot be disposed until 
cyenide is treated to level8 established 
in existing Table CCW of g 268.43 (the 
treatment stendard for waste that is 
reactive because of cyanide). This 
cnpprouch is consistent with thot edoptcd 
for reactive cyanide wastes in the third 
third rule end should ensure that the 
cyanide known to be present is treuted 
adcquetely before land disposnl. 
7. Special Requirements for Inherently 
Ilszerdous Debris 

The proposed rule also considered the 
regulatory status of debris that Is itself 
hezardous because it is fabricated with 
toxic constituent& Because such debris 
will continue to exhibit’the toxicity 
chnracteristic after treatment by en 
extrnction or destruction technology. 
today’s rule requirea treatment by an 
immobilization technology to reduce the 
likelihood of migration of hazardous 
contaminants. See 0 288.45(b)(4). 
Examples ere lead pipe, or refractory 
brick containing chromium. See 57 FR 
LMO. (This debris is referred to in this 
prcsmble discussion 88 “inherently 
hezardous debris”.] Such debris can 
also be contaminated with listed westes. 
In the proposed rule, the Agency 
discussed how the land disposal 
restrictions would apply if such debris 
were disposed of, end also indicated 
thnt en alternative for much of this 
debris would be to recycle It a8 scrsp 
metsl. in which CBBC en exiettng 
regulatory exemption could apply. id. 
EPA also solicited comment on whet 
stendards should apply to residuee from 
treating inherently hazardous debris 
and also requested comment on whether 
there were situations when 
immobilizetibn would not be an 
appropriate tratment technology for 
such debris. Id., at a 28 end 9WSl. 

The Agency is easentiaUy edqtiqj 
the proposed approach in the final rule. 
However, some of the iesuee railed in 
the proposal require additionsl 
clsrifi&ion which ia provided below. 

a. Inherently Hazmdous Debris that 
Is Dispmed. When recycling of 
inherently hazardous debris is not 
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practicable end it la to be disposed. 
today’s rule requires treatment by en 
immobilization technology to reduce the 
likelihood of migration of hazardous 
contaminants, followed by disposal in H 
subtitle C fncility. In response to 
commentera’ concerns about the need 
for size reduction for immobilization. we 
note that the treatment stendards for 
macroencapsulation end sealing msy be 
achieved in 8onwce1les without Rize 
reductions.‘l3 

A number of commentem questioned 
whether eny treetmont wns needed to 
he performed on inherently hazurdous 
debris or whether il could simply be 
dispotled directly. The statute forecloses 
thet option. Section 3004(m)(l) indicutes 
that the Agency is to establish “Icvel~ OJ 
methods of treatment. if any” which 
substuntially reduce weste toxicity and 
Imobility end minimize threats. If there 
ure not such methods. the situation EPA 
holieve8 contempluted by the clause “if 
any” in section 3004(m). the waste 
cunnot be land disposed. See section 
3004 Id]. (cl. and (g]: 888 else API v. 
PA, QOB F. Zd 728.738 (DC. Cir. lWu\ 
(use of compurstive risk ossessmont to 
compare safety of treatment methods 
Lersus land disposul of untreated 
wastes is “nneccsery yiven that the 
slatutc forecloses lend disposal es en 
option]. Thus, 8orne treatment of 
inherenUy hnzardous debriB ie needed in 
order for it to be land disposed. Aa 
indicalcd ebove. the Agency believcn 
that such methods exist (i.e., 
immobilization). 

If inherently hazordoua debris is ulso 
contsminatcd with listed wsstes. then 
that wnste also must be treated by one 
of the prescribed treatment methods, the 
stmx approach edopted for all other 
debris. Note that the contaminants in 
the waste contaminating the debris need 
not be treeted prior to immobilizetion of 
the debris if the performencc standerds 
for the immobilization technology ten 
be achieved without such prior 
tre”tme”t. 

Residues from treating inherently 
huzerdous debris would not require 
furthor treetment unless the residues 
id80 exhibited e prohibited hazardous 
weste cherscteristic. However, if the 
inherently hezerdous debris is 
contaminated with e listed waste. 
residues from treating the debris would 
romein subject to the numericnl 
standurds eppllcnble to thst listed 
waste. Furthermore, if the debris were 
treated first to remove or destroy the 
listed weste (Le., treated hy en 
cxtrxtion or destruction technology 

prescribed in today’s rule) and 
subsequently treated again by 
immobiliztltion due to it8 inherent 
content. the Agency would not consider 
the debris to be contaminated any 
longer with a listed wsste;since the 
initial trestment would have removed or 
dentroyed it. Thus. any residue8 from 
subsequent immobilization would not be 
subject to treatment standards unless 
those residues exhibited e 
charscteriatic. For example. if lead pipe 
contaminsled with listed solvents we8 
first treated to remove the solvent end 
then treated to immobilize the lead. only 
residuea from removing the solvent 
would hew to meet the numerical 
solvent treatment standards. This 
npproech mirrors that adopted for ell 
other hezardous debris. 

proposed rule of demolition of e building 

b. Inherently tlmnrdous Uebris thaf 
Is Scra/, Metal and Is Recycled. EPA’s 
rulev provide for en exemption from 
regulation for screp metal that is 
recycled. See 8 201,6[e)[3)(iv); scrsp 
metal is defined et 5 213l.l(c](a]. EPA 
consequently indicated et proposal thet 
the land disposal prohibitions would not 
apply to inherently hazardous debris 
that we8 slso scrap metal being 
recycled. EPA adheres to that approach. 
which simply restates current rules (end 
wus not reopened for reconsideration). 
The only obligation for generators 
handling such sorsp metal is to keep e 
record of the screp end its subsequent 
disposition or recycling by metal 
rcclnmation. See $ z~&7(a)(6). If the 
scrap metal is “Iso contomin”ted with 
listed weste. the exemption continues to 
“pply since the material would still meet 
the regulatory definition of scrap metal. 
Ilowever, “ny residue8 from proceeslng 
the waste would rcmaln hazardous by 
the derived from rule, and would require 
treatment to meet the standard for that 
listed waste before It could be land 
disposed. Thus, persons treating such 
wrsp metal would become hazardous 
w&e gcnerstors. and wo”ld also incur 
renponaibilities under the land diaposel 
restriction rules (see @ 268.7(s] (1) end 
(2)). As explnined In the previous 
section, however, If the scrop metal 
were to be treated first bye prescribed 
removal or destruction technology, it 
would no longer be considcred.to be 
contuminated with s~llsted waste, end 
any residues generated subsequently 
would not be hazardous watltea unless 
they exhibited e hazardous waste 
characteristic. Thus. it may be 
advantageous to srrsnge for 
pretreatment of contamlnsnts before 
this type of acrep metal is recycled. 

c. Status of Stoinlcss Steel Debris. 
The Agency provided en example In the 

contnining stainless steel fixtures and 
indicated that if e representative sample 
of the demolition debris exhibited e 
characteristic debris would be 
hazardous waste. The Agency noted 
thst~stsinless steel could also be 
removed before demolition and 
mensged separately. perhaps by 
recycling it ~8 scrap metal. See 57 FA 
030 

In providing this exnmple. the Agency 
wes not stating that discerded stainless 
steel srtifacts ere heznrdous westc6. 
end in fact hns “p information indiceting 
thst such material& much less 
demolition debris conteining small bila 
of stainless steel, would exhibit a 
churecteristic. Although it may be 
worthwhile (for environmental end 
economic re”son8) to remove mete1 
urtifucts for recycling rather than 
dentroying them when demolition 
occurs. todey’s rule does not mandate 
uny such conduct. 

0. Rclntionship of.the TSCA PCB Rules 
to Today’s Rule 

As proposed, the final rule requires 
that hazerdous debris that 16 also e 
waste PCB under 40 CFR pert 781 must 
comply with both the applicable PCB ’ 
icquiremcnts and today’s debris 
treatment stnndarde, by satisfying the 
more stringent applicable requirements. 

The trestment sttmdurds for 
hazerdous debris slso apply to debris 
contaminated with both PCBs and 
RCRA hszurdous wnstcs. See 
B 200,45(a)[S). This is consistent with the 
approach taken in the third third final 
rule. See 55 FR 22678 [june 1,1990]. 
Debris treated to today’s performence 
standards by en extraction or 
destruction technology (end thet does 
not exhibit e hazardods chkracteristic) 
remains subject only to TSCA rules 
because it is excluded from subtitle C 
regulation. whereas debris treated by en 
immobilization technology remains 
aubjcct to applicable requirementn 
under both statutes. 

Under the Toxic Substsnccs Control 
Acl (TSCA), disposal of debris 
contaminated with PCBs is rcgultlred 
under 40 CFR 761.00. In addition. 
disposal of debris mid materiels 
resulting from the cleanup pf certain 
PCB spills i8 subject to the PCB Spill 
Cleanup Policy, es provided under 40 
CFR 761.125. 

9. Reletionship of Existing Agency 
Stendards for Asbestos to Today’s Rule 

debris subject to standards for eebestoe 

As proposed, the Agency is today 
requiring that the treatment standards 
for hezsr+ous debris “Jso apply to 
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under OSHA, TSCA, and NESIiAPs.‘* 
EPA acknowledges that many of the 
treatment technologies specified in 
todey’s rule for hazardous debris would 
not be practicable for asbestos debris 
because of the potential for occupational 
exposure or environmental release of 
asbestos. However, the Agency believes 
thst several technologies could be used 
to treat hazardous debris in compliance 
with the spplicable OSHA, NEStiAPs. 
und TSCA by using filtration devices on 
uir end water emissions to control 
asbestos-water.wsshing and spraying; 
liquid phase solvent extraction: vapor 
phase solvent extrsction: 
biodegradation: chemical oxidation: 
chemicel reduction: end 
macroencapsulation. 

The Agency considered the argument 
mede by severe1 commenters that 
asht!stos-contaminated hazerdous 
debris end hazardous debris 
eontamineted with asbestos should be 
managed according to existing EPA end 
OSHA reguletions (i.e.. bugging] and 
placing the bagged material in a subtitle 
C facility. The Agency egrees with the 
commsnters thet, if bagging meets the 
performance standsrd for 
macroencnpsulation. such debris may 
then be disposed of in a subtitle C 
fecility. 
IO. Special Reqnir&nen1s for 
Radioactive Debris 

The Agency is todny requiring that 
hazardous debris that is subject to 
rekulations under the Atomic Energy Act 
(AEAI beceuae of its rndioactivity [i.e.. 
mixed waste] is also subject to today~‘s 
debris treetment stondards.*s This is 
consistent with the Agency’s regulation 
of the waste thet is contaminating the 
debris-if e pmhihited waste is also a 
mixed waste. it is nonetheless subject to 
the treatment standards for the weste. 

Commenters expressed concern that 
the treatment of certain radioactive 
mixed weste debris may pose en 
unrensoneble risk to human he&h and 
the environment due to the rsdiologicel 
nature of the wsste. The Agency 
understands commenters’ concerns but 
believes that lhere ia sufficient 
flexibility in the debris treetment 
standards to enable generators .or 
treaters to select e technology that will 

effectively treat the hazardous 
contaminsnts without posing en 
unreasonable risk to human health and 
the environment because of the 
radiological nature of the weste. 
Il. Documentation of Compliance With 
the Treatment Standards 

When hazardous debris is treated to 
today’s treatment standards, trsalers 
must comply with the applicable residue 
enslysis. notification. certification. end 
recordkeeping end requirements of 
revised g 288.7. In todey’wrule. the 
Agency has revised several paragraphs 
in 5 288.7 and added one paragraph to 
nccommodate hazardous debris. 

Puregraph (e)(l) is revised tu require 
generators who ship their hazardous 
debris toe storage or treatment fecility 
to provide a notice thet includes the 
information alreedy required for 
restricted wnstes as well es e listing of 
the conteminents subject to treatment. 
This will assist the treater in 
determining which treatment technology 
Is appropriute for the debris. In addition, 
the notice must inform the’treater that 
the debris is subject to (Le., eligible for) 
the alternative treatment stander& of 
Table 1; 8 208.45. 

Paragraph (a)(Z) is revised to exempt 
generators of htlzardous debris who 
obtain a determinelion from the Agency 
thot the debris does not contain 
hazardous waste (see 6 ~6~3[e)(z)) from 
the notification requirements of that 
paregraph for facilities receiving the 
shipment. Given that such debris is no 
longer hezardous w&e. the notification 
requirement is not necessary. 

Paragraph (a)(3) is revised to require 
geners(ors whose restricted hazardous 
debris is not yet prohibited debris 
(because of. for example, the capacity 
veriance discussed in section V.G 
below) to provide e notice that includes 
the information already required for 
restricted wastes es well es a listing of 
the contsminsnta subject to treatment 
end a statement that the debris is 
subject to (i.e., eligible for) the 
alternative treatment standards of Table 
1. 0 288.45. See discussion above for the 
rationale for requiring that this 
additional information be submitted to 
the receiving facility. 

Peragreph (a)(4) is revised to exempt 
generators who treat their debris by one 
of the technologies specified in Table 1, 
D 288.45. from the waste analysis 
requirements of that paregraph. As 
discussed elsewhere in today’s notice, 
the debris treatment standards are 
technology-specified standards rather 
than numerical concentration standards. 
Thus, analysis of the debris Is generally 
no1 necessary (except IO determine 

where kntrwledgs about the debris is not 
available whether the debris exhibits a 
characteristic of hazardous waste]. 

Paragraph (b)(4) is revised to exempt 
fscilities that treat hazardous debris so 
that it is excluded from the definition of 
heznrdous weste under 9 281.3(e) (i.e.. 
debris treated by en extraction or 
destruction technology provided by 
Tshle I. g 288.45. and dehris that the 
Agency has determined does not contain 
hxardous waste) from the notificetion 
requirements of that paragraph. 
Paregraph (h)(4) requires Irestern of 
prohibited waste to notify the land 
disposal facility receiving each shipment 
of wnste of information including the 
treetmertt stundards applicable tn the 
waste. We revised this requireml,nt 
because nntificetion of receiving 
facilities is not necessnry for debris thnt 
is excluded from subtitle C regulation. 
We note, however, that treeters of 
excluded debris are subject to the new 
notification (to EPA] end &rtificution 
requirements provided by parngreph (d), 
es discussed below. 

Paragraph (b)(5) is revised to exempt 
facilities thnt trset hazardous debris so 
thst it is excluded from the definition of 
hazardous wnste under g XXt(c) from 
the certification requirements of that 
peregroph. Such fncilitics ure subject to 
the new certification requiremenls, 
however, provided by porngraph Id). as 
discussed below. 

Finally, perugraph (d] is added to 
subject generotors end treaters who first 
claim that their debris is excluded from 
the definition of hazardous waste under 
$ i!fi~(e) to notification und 
certiticntion requirements. Such 
generators end tresters ere required to 
submit to EPA a one-time notice 
identifying the name and address of the 
subtitle D fecility receiving the excluded 
debris, e description of the debris before 
treetment (i.e., es-gcnersted], end, if the 
debris is excluded because It wes 
treated by en extraction or destruction 
technology specified in Table 1, 0 260.46 
(i.e., it is not excluded es a result of e 
contained-in determination), the 
treetment technology used. The Agency 
will use this Information for enforcement 
purposes. Not only will the notification 
identify those facilities that claim that 
hnzardous debris is excluded from 
regulation, but the Information on the 
type of debris treated and the 
technology used will enable the Agency 
to establish e priority for Inspections 
taking into account how difficult it mey 
be to treat the debris to the performance 
and design and operating standards 
with the selected technology. 

In addition, for debris treated by e 
technology specified In Table 1, 8 28845 
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[I.E.. debris not excluded as e result of e 
contetued-in determination). the treater 
muat document end c&rtify compliance 
with the treatment standards specified 
in Table I. The rule requires the treater 
to record in the fa&ty’s tiles all 
Inspections, eveluattons, and analyses 
[e.g., determinations that a physical 
extraction technology has removed at 
least 0.13 cm of the debris surface end 
that the dems ia treated to a “clean 
debria surface”) of the treated debris 
that the treater made to determine 
compliance ivith the standards. es well 
es any date or information pertaining to 
key operating parameters the treater 
mey have generated during treatment of 
the debrta (e.g., exit gas temperature and 
feed rate. of II thermal desorber). Tbe 
rule also requires the treater to place e 
certification in the facility’s files for 
each shipment of excluded debris thet 
the debris has been treated in 
accordance with the standards npecified 
in Table 1. Thebe requlmmento will 
enable the Agency to enforce the debris 
treatment shmdards. 

Under today’e rule, hazardous debris 
may be excluded from subtitle C 
regulation either’by: [I] the Agency’s 
determination that the debris no longer 
contains hazardous was& (i.e., the 
contained-in policy diecussed in section 
V.B.2) es provided by new D 261.3(e) (2); 
or [Z) by compUance with the debris 
treatment standards for extraction or 
destruction teChnOlOgie8 for exclusion 
from subtitle C provided in Table 1 of 
% 288.45 (and provided the debris does 
not exhibit e hazardous characteristic 
after treatment). Tbe basis for excluding 
debris determined to no longer contain 
hazardous waste is discussed above in 
section V.B.2. We discuss here the basis 
for exCluding from subtitle C regulation 
debris that is treated to meet today’s 
performance standards requisite to such 
exclusion. 
1. Bssis for Excluding Debris Treated by 
Extraction of Destruction Technologtes 
and That Is Not Characteristic 

Debris treated by e prescribed 
extraction or destmction,teChnology end 
that does not exhibit e hazardous 
characteristic is excluded from subtitle 
C regulation. Aa discussed in section 
V.C.5 above.4be Agency bee given 
careful consideration 88 to whether each 
debris/contaminant type would be 
effectively treated by each BDAT 
technology to levels that present 
minimum risk (i.e.. would no longer pose 
e hazard to human health or the 
environment). The Agency believes that 
debris treated to those standards would 

pose minimumrisk fore number of 
reeaeona. First. the Agency has deleted 
two technologies [Le., electropolishing 
and ultraviolet radiation) from the 
proposed list of l$DAT teCh”OlOgie8 
because they ere not likely to provide 
effective t&ahnent. Second, the Rnal 
rule requires aeparstion of nonempty 
intact container8 of hszardoua waste 
from debris for treatment to the waste- 
specific treatment standards. Thus, 
containerized waste that is readily 
amenable to separation from debris by 
equipment operators in the field and 
that may have high concentrations of 
toxic constituents will be subject to 
concentration-based, waste-specific 
treatment standards rather than to the 
debriB standards. Third, the finel rule 
raises the particle 8ize used to define 
debris from 9.5 mm to &l nun end 
applies the size limit to all debris. not 
just geologic matter. Thus, materials that 
should be amenable to treatment 
methods for process waste are subject 
to the waste-specific treatment 
standards rather than to the debris 
standards. Fourth, the fbml rule 
specifically excludes process waste of 
sny particle size [e.g., #lag) from the 
definition of debris. Thus. proccsa 
wastes with potentially high 
concentrations of hezardoua 
constituents will be subject to the 
waste-specific treatment standards 
rather than to the debris standards. 

Most important, the perform&x and 
design and operating atendsrds that the 
rule establishes for exclusion of trsoted 
debris from subtitle Core rigorous 
etandsrds. Exsmples are the 
requirements that phyydcal extraction 
technologie,8 treat metal toe “&an 
metal finish” end other debris surfaces 
to a “clean debris surface”. A minimum 
of 0.6 cm of the surface layer of porous 
debris must be removed 88 well. 
Another example is the maximum 
thickness standard for porous debris 
that is to be treated by chemical 
extraction. 

For several teChI,OlOgiee, the Agency 
was concerimd that the performance 
and design end operating standards may 
not ensure treatment to minimum risk 
levels. Consequently for these 
technologies-thermal desorption, 
biodegradation. chemical oxidation end 
reduction end thermal destruction of 
debris contaminated with dioxin-listed 
wasted *‘-treated debris would be 
excluded only after the treater 
successfully makes en equivalent 
technology demonstrstion to the Agency 
under % 268.42(b) documenting that the 

teCh,,OlOgy beet8 B PeItiCUler type Of 
debris/contaminant combination as 
effectively 88 the other BDAT 
technologies to residual levels of 
hazardous contaminants that would not 
pose e hazard to human health end the 
environment absent management 
controls. 

Finally, the rule requires separation of 
the treated debris from all treatment 
residues, including soil, waste, or other 
nondebris materiel that could remain 
adhered to the debris surfece. This will 
ensure that metal contaminants in the 
residue will not continue to contaminate 
the treated debris and that eny waste or 
contaminated soil in e primarily debris 
mixture es it WBB generated is separated 
from the treated debris prior to 
exclusion from subtitle C. 

The philosophy underlying this 
approach la similar to that conteined in 
principle: It is not normally tbs debris 
itself that is hazardous. but rather 
bsesrdoue waste that is contaminating 
the debris. Thus, the goal of treetment 
should be to destmy or remove the 
contsmination (if possible) end if this is 
achieved. to dispose of the clenned 
debris es a nonhazardous w&e. The 
removed residues from this treatment 
contain the contamination, and must 
meet numerical concentration levels 
before they can be lend disposed. 

Not only ere the treatment methods 
developed to achieve this objective. but 
the various separation requirements 
(both before and after treatment) forcing 
removal of all nondehris materiels such 
88 soil and other wastes. end the 
definition of debris itself (which limits 
the debris classification to materials 
most amenable to the treatment 
methods. end classiftes matertels most 
amenable to meaningful sampling es 
nondebria subject to numerical 
treatment standards) ere intended to 
achieve the ~eme goal. As diacusaed 
above, the debris treetment stendanls 
ere written wherever possible ee 
performance standards to ensure that 
contamination is in fact removed from 
the debria. In addition, the rule epeciftea 
which contaminants me unauitabls for 
certain of the treatment methods. In 
short. the Agency believes that 
treatment of contsminsted debris by the 
methods established here will result in 
clean debris which may then be land 
disposed, end should slso no longer be 
regulated es e hazardous waste. 

EPA notea, however, that the notion of 
excluding wastes from subtitle C 
regulation without sampling for 
hazardous constituent concentration 
levels is potentia!ly at odds with many 
of the approaches recently proponed for 
public comment in the Hazardous Waste 
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Identification Rule (HWIR). See 57 FR 
(May 20,1992]. In that rule, the Agency 
asked for cemment on means of 
identifying and excluding hazardous 
wastes from subtitle C regulation that 
potentially take into account presence of 
a majority of the hazardous constituents 
listed in appendix VIII of part 261. If 
these approaches are adopted, they 
could provide a principled means of 
ovaluatlng wastes heretofore excluded 
from subtitle C regulation without 
requiring analysis of hazardous 
constituent concentrations. such “8 the 
debris being excluded in today’s rule. or 
residues from “empty contniners” 
discuslred above In Section V.B.2. EPA 
expects that hazardous constituenl 
levels in debris treated by the methods 
wlopted today will be consistent with 
levels resulting from the May 20 
proposal, and in addition, for many 
lypes of treated debris there remain 
difficulties in obtaining representative 
samples necessary to make hazardous 
waete identification and listing 
determinations. and for this reawm is 
finalizing the rule today rather than 
delaying action pending the results of 
the May 20 mlemsking. Nevcrthelass. 
the Agency believes it an appropriate 
issue for comment In the HWIR 
rulemaklng the extent to which those 
standards should be used to replace 
exclusions from the definillon of 
hazardous waste that are established 
wilhout requiring snslysls of hazardous 
constituent levels in the excluded waste. 
2. Ratlonale for Continued Subtitle C 
Regulation of Debris Treated by 
Immobilization 

Debris treated by an immobilization 
technology would remain subject to 
subtitle C regulation. EPA currently hea 
insufficient data to demonstrate 
generically that debris which can be 
contaminated with both organic~and 
Inorganic constituents would be 
nonhazardous when treated by any of 
the immobilization technologies. Until 
the Agency gathers further data, EPA Is 
concerned that, absent subsequent 
subtltle C managemedt, hazardous 
contaminants may migrate From certain 
immobilized debris at levels that could 
pose a hazard to human health and the 
envlmnment. Thus. EPA believes It 
Inapproprlate to promulgate a self- 
implementing exclusion at thla time. 
Nonetheless, In the Phase II land 
disposal reetrlctlons rule, the Agency 
will reopen and request comment on the 
issue of whether Immobilized debris 
should be excluded from subtltle C 
regulation. The Agent) plana to 
investigate this fesue further and will 
publish in the Phase II proposed rule any 
information or data that am wellable. 

In addition, the Agency will specifically 
explore the potential of using the TCLP. 
and if 80. under what circumstances. in 
determining whethe; immobilized 
hazardous debris should he excluded . 
from subtitle C cuntrol. To assist the 
Agency In this effort. we ask for dutn on 
the performance of specific 
immobilization technologies and short. 
oblong-term leschihility studies. Based 
on past experiences. the Agency hns 
found that uncertainty over the technical 
perfornmnce of immobilization 
precludes a genera1 exemption from 
subtitle C for all types of immobilized 
hazardous debris. However. the Agency 
wilt continue to evaluate all available 
and new information about the 
performance of immobilization 
technologies which could limit the 
technical uncertainty. To the extent that 
sufficient informatlon that meets proper 
quality assurance/quality control 
procedures is available. the Agency 
plans to propose in the Phase II LDR rule 
an exclusion from subtitle C for those 
immobilized hazardous debris. 
E. Regulalion of Treatment Residuals 
1. Overview 

In this section, we diecuss: 11) The 
rationale for subjecting treatment 
residues to the waste-specific treatment 
standards for the waate contsmlna(ing 
the debris: (2) separation of treated 
debris from treatment residue: (31 
special requirements for debris treated 
by spelling: (4) special requirements for 
residue from the treatment of debris 
contaminated with cyanide reactive 
waste; and (5) special requirements for 
ignitable wastewater residue. 
2. Treatment Residues Are Subject to 
the Waste-Specific Treatment Standards 
for the Waste Contamlnattng the Debris 

Residuals from the treatment of 
hazardous debris are subject to the 
waste-speciflo treatment standards for 
the waste cantamlnatlng the debris. The 
residual must be treated to those 
standards for all BDAT constituents 
specified In PO 2&3.41,288.42 and 2~8.43 
for the waste. 

The Agencyhad proposed to require 
treatment of nonsoil residuals to the 
multi-source leachate Fb39 levels and 
soil residuals to the waste-speclflc 
treatment standards for the waste 
contaminating’ the debris. Based on 
public comm6nt, and the Agency’8 re- I 
evaluation of this Issue. the Agency bad 
determlned that it Is more appropriate to 
subject all treatment residues--solI, 
wastewater, and nonwastewatewto the 
waste-spa&c treatment standards for 
the waste contamfnating the debris for a 
number of reasons. First. the waste- 

specific trealment standards currently 
apply to treatment residusts,.and the 
Agency does not know of a compelling 
PBRBO~ to change that position. Second. 
requiring compliance with the wastc- 
specific treatment standards rather than 
the F039 standards may be somewhat 
easier to understand and implement 
because the treatment standards for the 
SDAT constituents in the residue can be 
determined at the same time that the 
BDAT constituents are identified a8 
contaminants subject to treatment (ix.. 
the contaminanta subject lo trcutment in 
the contaminated debris are the same 
contaminants that must be treated in 
treatment residuals). Third, the Agency 
is considering sitnplifying and revising 
the treatment standards f0T all 
prohibited waste to “unlversnl 
standards” In the Phase II propoaed land 
disposal restricllons rule. 

Severul commenters suggzated that 
the thermal destructlou process of 
vitrification should he considered 
immobilization of debris. Thus. 
commenlers argued that such vitrified 
debris could he land disposed under 
subtitle C without being subject lo the 
waste-specific treatment standards for 
the waste contaminatiog the debris. The 
Agency disagrees with this view. 
Vitrification is a type of thermal 
destruction that produces a residue that 
is vitrified. Thus, the vitrified residue is 
subject to the same treatment standards 
08 any debris treatment residue-the 
waste-specific standards for the waste 
contaminating the debris. This is 
consistent with the Agency’s posltion 
that elag from high temperature metals 
recovery is residue, not debrla, subject 
to the waste-specific treatment 
standards. 
3. Treated DLbrts Mixed With Treatmeld 
Residue 1s Subject to Regulation a8 
Residue 

As discussed above in section V.C.5. 
treatment residues generally cantein 
high levels of toxic contamtnante 
removed from the debrla. Examples are 
residue from thermal deaorption OP 
incineration of debris contsmlnsted 
with n&al-bearing waste. and reeidue 
from water washing of debris. As 
discussed below. treatment residuals 
are subject to the waste-epeclfic 
treatment atandarda for the waste 
contamlnstlng the debris. Thus. to 
ensure that treatment reddsala are 
treated effeothely before land diapogal~, 
and to ensure that treated debris Is not 
contaminated with the tistment 
residue. the treatment standards require 
that the treated debds must be 
separated fiwmthe treatmentresldue. If 
the debris Is not separated from the 
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treetment residue. it remains R 
prohibited woste and moy not be lend 
disposed. It also remains subject to sll 
other subtitle C standards. 

The Agency defines treetment 
issiduals es residuels such es biomess 
from biodcgrodation end ash from 
incineration es well es soil, waste, or 
other nondcbris mnterial that muy 
rcmuin ndhered to the treuted deilns. 
We note further that elng from H high 
tc:mperalurc met& recovery Iurnuce 
,~nd vitrified residue from u thermal 
rlr.;trui:ti”n unit ere treetment residues 
ruther then debris. In both cases. the 
orininel debris no longer exists end the 
ree~duale from soil or wete 
r:onluminating the debris are intugral 
~xmponentti of the sleg end vitrified 
xsid~:e. 

Scparetion of the treeted debris from 
trr;itlne”t w:;iduals must be 
~~ccomplished using simple physical or 
u~e&micul meane such HY vibretcry or 
;rommel ecreene or water washing. The 
wpwutioo process neud not produce H 
“clean debris surfecu” 4’ es discussed 
u!mve. however; rather tbe debris 
surfuce must be free of caked residualr 
or nondebrie materials such es soil or 
waste. For example, thermal desorption 
debris need not be weter wnshcd eftcr 
Irommel screening to remove dust from 
residuals or nondebris mntcrinl. (Note 
that the use of water washing to 
wpurate thermnlly desorbed debrin from 
rrsiduuls and nondebris materiels need 
not comply with the treatment standards 
for weter weehing (e.g., treutment to e 
“clean debris rurface”] because the 
debris he8 alreudy been treated by eu 
ulkroetive technology.] 
4. SpecieI Requirement8 Ior Debris 
‘Trouted hy Spnlling 

AH propowd end us discussed in 
Section V.C.5. debris removed by 
spalling remains debris subject to the 
debris treatment standards. Debris 
surfuws rwnoved by apalling we. hy 
dcfinitirrn of the technology, large pieces 
of dshrw. The Agency believes thnt such 
pieces of spulled debris ere more debris- 
like than waste or residual-like end ere 
more emenable to trentment by the 
debris treatment standerds then the 
wnnte-specific trcetment standards. 

5. Special Requirementa for Residue 
From the Treatment of Debris Thet Is 
Cyanide-Reactive 

As proposed, the final rule requires 
thut residues from the treatment of 
debris that is reective because of 
cyanide is subject to the waste-specific 
treatment standards for cyanide under 
P 288.43. Ax with cyanide-reactive 
wsnte. RPA believe8 thet RDAT for 
r:,vanidn-reactive dehris requires 
tmntment of cyanide because of its 
toxicity. 
6. Special Requirements lor Igni!uble 
K”nw”etewater Residue 

AM proposed, the final rule requires 
that ignitebJe n”nwe8tewuter residue 
contuining greeter than or equal to 10% 
tote1 orgenic carbon be subject to the 
technology-based stundsrds for UGOI: 
“lv,nitable Liquids based on 2R1.21(s)(l)” 
under g 268.42. This residue must be 
treeted by fuel substitution (i.e., burning 
es furl in e boiler or industrisj fumuce). 
recovery of orgunic constituents (e.g., 
dintillut~on. cerhon edsorption). or 
incinerntion. EPA has esteblinhcd these 
technologies as BDAT for high totid 
or@nic cerbon ignituble liquids because 
they will effectively remove or destroy 
the toxic organic constituents. 
F. Permit Requirements for ‘Trcetment 
Facilities 

Trentment of hszurdous debris 
luxcnpt es discussed below for g&day 
“n-site trretmcnt in u contuincr. tank, or 
containment building) is currently 
subject to the applicable interim statu+ 
end permit stendards of purts 2.64, 265. 
290. end 270 fhet ensure protection of 
humon health and the environment from 
the operation of the treatment unit. (We 
note thet. for containment buildings. 
interim etutus end permit standards and 
requirements for 90.day on-site 
trentment me promulgated in todny’s 
rule es discussed elsewhere in this 
notice.) Today’8 debris trenVnent 
stundards to implement the lend 
dispose1 restrictions of section 3004[m) 
of the ntetute do not effect those existing 
facility stsndards. For exempJe, todny’s 
treaiment standards do not reopen 
interim status ebgibiiity for debris 
trcntment facilities. (We note. however. 
thet today’s rule does establish the 
interim stetus eligibility dete for 
conteinment buildings given thst these 
units ere newly regulated by this rule, 
assuming that such buildings ere located 
et fecilities conteining no other 
regulated units.) Rether. today’8 debris 
treatment standards subject generators 
und treeters to additional requirement8 
to ensure effective treatment of 
hazardous debria prior to exclusion from 

subtitle C (for debris treated by en 
extrection or destruction technology and 
that does not exhibit e hezardous 
characteristic) or land disposal in e 
subtitle C facility (for debris treated by 
en immobilization technology). 

.A8 information for the reader, we note 
that the existing facility standards for 
the following common debris treatment 
operations (other than for 90-day on-site 
treatment in e container, tenk, or 
containment building) we: 

l Debris treatment technologies 
conducted in tgnka such ee high 
pressure steem end water spraying. 
chemicel extraction. end biodegradation 
ere subject to the stsndords for tank 
facilities in subpart ] of Pnrt 284 (permit 
standards) and part 286 (interim ststus 
standards). 

- Storugo or treatment in containment 
buildings is subject to the subpert DU. 
perts 294 and 285. stsndards “Is” 
promulgated todey (ace discunsiori 
elsewhere in today’8 noticc]. 

l l’hysicel cxtrsction teohnologies 
nuch es ebr,asive blasting or spelling 
used to treat debris in plsce but thut is 
intended for discard (e.g., treatment of R 
contaminated building prior to 
demolition) ere subject to the permit . 
standards of subpart X. part 294 for 
miscellaneous units or the interim etutus 
rtandnrds for chemicel. physicsl. or 
biologicsl treatment+in subpart Q. part 
265. 

l lncineretors ere subject to suhpert 
0, pert264 (permit standnrds) and pert 
T.~S (interim stetus standards). 

l High tcmpersture metal recovery 
furnaces RPC conditionnlly exempt from 
the rules.for boilers end itidustriol 
tumece.8 burning hazardous waste in 
suhpert H. part 298. 

. Thermel desorbers ure subject 
either to the incinerator or thermal 
treatment standards, depending on 
whether the unit meets the incinerator 
definition. ‘ThermsI treatment uni!e err! 
nubjcct to subpart X. pert 284 (permit 
ntandsrds for miscellaneous unlts) end 
subpert P. pert 265 [interim StatuR 
stsndards]. 
I. Adding Capacity for Debris Treatment 
to Existing Facilities 

Toduy’s rule amends the permit and 
interim status standards of part 270. es 
proposed, to facilitate the expansion of 
existing debris treatment capacity and 
the addition of new debris trestmcnt 
capacity et existing facilities currently 
subject either to permit or Interim status 
stendsrds for mansglng hezsrdous 
waste. However, If an owner or operator 
of e facility that is not currently 
managing hazardous waste under the 
permit or interim status standards wants 
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to construct a debris treatment facility. 
he muat first obtein e RCRA permit. 

a. Focililies With CI RCA Permit. 
Facilities with a RCRA permit msy add 
new treatment processes and edditionel 
capecity by applying for n permit 
modification under 0 270.42. See 53 FR 
37912 (Sept. 2B.1988). Although 
regulations at 5 270.42 were 
promulgated under pre-HSWA 
authority. EPA may we these 
wgulotions in authorized States when 
necessary to implement HSWA 
provisions such as the lend disposal 
restrictions. Set 53 FR 37933. 

The types of modifications needed to 
ndd new capacity or processes would 
likely require eubmittol of e Class 2 or 3 
modification. The Class 2 modification 
process requires Agency action on the 
request within 120 days. This action 
would consist of approval or denial. 
rcclastiificstion as 8 Class 3 
modificution. or,authorization.to 
conduct activities (in containers. tanks, 
and containment buildings. 88 discussed 
below) for up to 180 days pending 
Agency action. Further, for Clssa 2 
modifications, construction to 
implement the requested facility change 
may commence 80 days after submission 
of the request. There is no deadline for 
Agency action for Class 3 modifications, 
which apply to more substantial 
changes. 

Permitted facilities may apply under 
existing B 270.42(e)(3)(iiJ(B) for a 
temporary authorization to initiate 
neEcssary activities to treat or atore 
restricted wastes (e.g.. hazardous 
debris] in tanks or containers while B 
Class 2 or 3 permit modification Is 
undergoing review, or to undertake II 
treatment or storage activity which will 
be of abort duration (e.g., 
decontamination of e building intended 
for demolition]. Today’8 rule revises that 
section to eneble the Agency also to 
grant a temporary authorization for 
containment buildings meeting the 
rrquirements promulgated today in 
subpart DD of perts2e.4 and 285. 

Any request fore temporery 
wthorizetion must demonstrate 
compliance with the part284 standards 
and also meet the criteria of # 270.42(e) 
for approval. Interested members of the 
public (i.e.. those that have previously 
expressed interest in any permitting 
action for the facility] will receive notice 
by mail of e facility’s request fore 
temporary authorization. Tbe temporary 
authorization mey be renewed once if 
the additional procedures of 5 270.42(e) 
are followed, including slibmission of 
appropriate permit modification 
information end the initiation of public 
meetings and public comment period. 
See 53 FR 37919. 

b. FocifLes Operating Under Interim 
Status. Facilities managing hazardous 
waste under interim status may add new 
treatment processes or additional 
treatment or storage capacity by using 
the existing procedures for changes 
during interim status in 5 270.72. Under 
these procedures. a facility most submit 
to EPA a revised Part A permit 
application nnd,justificstion explaining 
the need for the change. The chsugc 
must then be epproved by EPA. 

Such changes must meet one of 
severul criteria specified In % 270.72. 
such 118 being necessary to comply with 
a Federal. State, or local requirement. 
Ilowever. changes 8eflerei1y may not bc 
made if they amount to reconstruction of 
the facility. The Agency consider!, the 
fecility to be “reconstructed” if the 
capitol investment for the changes to the 
facility exceed 50% of the cspitnl cost of 
e comparnblc entirely new facility. 

Existing g 270.72(b)(O) lifted the 
reconstruction limit for chenges to trea\ 
or store in tanks and containers 
hazardous waste snbject to,land 
disposal restrictions imposed by part 
268. provldcd that such changes “re 
made solely for the purpose of 
complying with pert 2~13 lend ditlpoenl 
rentrictions. Today’s rule revises that 
peragreph to lift the reconstruction limit 
for containment buildings a8 well. See 
the the new subpart DD. pert 204 and 
205, standardn for containment buildings 
that ere also promulgated today. 
2. On-Site Treatment of Debris in 
Containers. Tanka, and Containment 
Buildings 

Existing 8 262.34 exempts from permit 
requirementa generators who store or 
treat hozerdous debris on-site in tanks 
or containers for B period not exceeding 
90 days provided that the tenk or 
container is designed and operated in 
compliance with subpart I (for 
containers) and subpart J (for tanks) of 
part 265. Today’s rule revises B 202.34. 
as proposed. to also provide this 
exemption to containment buildings 
designed and operated in wmplinnce 
with the subpart DD, part 2135. standards 
also promulgated todsy. 
G. Capacity Vorfance for Hazardous 
Debris 

In the May 15,1992, Notice to 
Approve Hszsrdous Debris Csse-By- 
Case Capacity Vsrisnce, the Agency 
approved B generic, one yesr extension 
of the LDR effective date applicable to 
all persons managing hazardous debris 
(57 FR207E16). For the purpose of the 
extension, the term “debris” we8 
defined 88 e.et out in the preamble to the 
June 1,19QO Third Third final rule. See 
55 FR 22850 and 0 25X1.2(&$ Furthermore, 

the Agency lndiceted that it will explain 
in the debris rote how e change in 
definition will affect the case-by-case 
exte”si”“3. 

Although in general. both definitions 
will identify tbc 8ame materials e8 
debris, there erc differences tbot mny 
result in sttuutions where either 
definition could include debris nol 
inch&d by the other. Of concern i8 the 
situation where someone bus entered 
into contracts for, or ectuslly initiated 
tbt: proccsa of, removing for disposnl 
debris which met the old definition but 
does not meet tbe current definition. To 
avoid possible disruption of on-going 
activities. which have relied on the 
previous definition of debris, the Ajicncy 
wilt nttow the cxtcnaion to apply to 
mnteriats meeting either definition 
thC”,l8tl May 8. 1993. 
ff. Otlicr fssucs 
1. Applicability of Standards to 
Contaminated Structures and Equipmen 

‘~1. Structwrs and LQuipment 
Co~~tnminnted With ffozardoos Wn’nst~ 
rind b&-nded for Discord Are Reg&tcd 
Debris. AR discussed above in section 
V.B.1.a of the preamble, structure8 tmd 
equipment contaminated with 
hazardous waste and that are intended 
for dincard are hazardous debris subject 
to today’s treatment ntandurds. Thus. if 
H contnminsted tank or building is 
decontaminated before demolition. the 
debris may not be land disposed unless 
the tauk or building WUB 
decontaminated in compliance with 
today’s treatment stundards. [We note 
thut. 88 discussed above in section F.2. 
such treatment is subject to the permit 
standards untc88 conducted in a tank. 
container. or containment building.) 

If the conteminsted structure or 
equipment ia being dccontambwted for 
subscqucnt we, however, the structure 
or equipment is not debris and tbe 
decontaminstion is neither subject to 
today’s debris treatment standards nor 
the permit standards for baznrdws 
waste manrrgement facilities. ‘Thus. 
cleaning a building that is in use is not 
treatment of debris. 

b. Treatment Stondmds /or Comrete 
Pods and Walls Intended for Discard 
The Agency believe8 that concrete pads 
and walls ere typically decontaminated 
using “water washing” techniques. 
These techniques include the following 
technologiee specified in today’s rule: 
Abrasive blasting using water to propel 
abrasive media, high pressure steam or 
water sprsys. and water washing end 
sprttying. 

We note that the performance 
standards for abrasive blasting and high 
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pressure water *prays require removal 
of 0.6 cm of the surface because these 
are physical extraction technologies 
designed to remuve the surface layer of 
the debris. The performance standards 
for water washing and spraying limits 
the thickness of the concrete to 3/g inch 
because this technology relies on 
chemical extraction (Le.. dissolving or 
removing with surfactants) of 
contaminants below the concrete 
surface. If the treater believes that 
treatment to these performance 
standards is not necessary to ensure 
effective treatment to residual levels of 
hazardous constituents that will not 
pose a hazard to human health and the 
environment absent management 
controls, the treater may: (I) Obtain a 
waiver of the standards [e.g.. the 
thickness limit for water washing) under 
an equivalent technology demonstration 
under Q 26&42(b): or (2) demonstrate lo 
the Agency that the debris upon 
alternative treatment does not contain 
toxic constituents under the contained- 
in principle codified in today’s rule. See 
discussion in section V.B.2.b above. 

c. Relation of Debris Standards to 
Closure Rules. Existing closure 
standards for hazardous waste 
management facilities require 
“decontamination” of contaminated 
structures and equipment. See. e.g.. 
55 264.114 and 285.114. The precise 
meaning of decontamination presently is 
determined on a case-by-case basis 
through review~af the facility’s closure 
plan. However, if such structures or 
equipment is also debris which is going 
to he land disposed. which could often 
be the case, an issue arises regarding 
the relationship of the 
“decontamination” standard in the 
closure rule and the treatment methods 
adopted in today’s rule. 

The Agency belteves that the 
treatment methoda in today’s rule would 
always satisfy the decontamination 
standard in the closure provisions. After 
all. the purpose of these treatment 
methods is to decontaminate. EPA also 
Interprets the land disposal and closure 
rules to require that all hazardous debris 
be treated to meet the debris treatment 
standards, even if the debris is 
generated during closure. (Put another 
way. the debris standards normally 
would be appropriate for any debris 
generated as a P2S”lt of closure.) 

If the debris treatment’standards 
appear to be inappropriate for debris 
(such as containinated structures or 
equipment) generated during closure, a 
site-specific treatability variance 
pursuant to D 26&44(h) may be 
available. The Agency believes that 
such a variance could be processed 

sdministrntively as part of the closure 
procedures. 
2. Mixing of Hazardous Waste or 
Contaminated Soil With Debris To 
Avoid the Waste-Specific Treatment 
Standards Is prohibited 

Today’s rule prohibits the intentional 
mixing of hazardous waste or 
contaminated soil with debris to avoid 
thk concentration-based treatment 
standards for the waste or soil. The 
Agency is prohibiting such sham mixing 
to ensure that hazardous waste and 
contaminated soil are treated to the 
existing treatment standards given that 
the waste ‘s is amenable to treatment to 
those levels and that the waste and soil 
are likely to be much more heavily 
contaminated with hazardous 
constituents than debris and, thus, 
should be subject to such concentration- 
based treatment levels. 

The prohibition on mixing applies to 
debris treated by any technology: 
Immobilization as well as extraction or 
destruction. Although the debris 
treatment standards require separation 
of the waste or contaminated soil from 
debris treated by an extraction or 
destruction technology and that the 
residue must meet the waste-specific 
treatment standards far the waste 
contaminating the debris, the treatment 
process itself could enable the residue tn 
meet the concentration-based waste 
treatment standards by virtue of dilution 
during treatment. An example is water 
washing of debris intentionally mixed 
with a prohibited listed waste. Tha 
water residue may easily meet the 
waste-specific treatment standard by 
virtue of dilution rather than treatment. 

We note that this prohibition on sham 
mixing does not affect implementation 
of the principle discussed above in 
section V.B.1 to classifying mixtures of 
debris with contaminated soil or waste 
aa,debris. That principle says that if 
debris is the primary material In a 
mixture by volume based on visual 
observation, the mixture is subject to 
regulation as debris. Thus, for example, 
when debris is initially excavated in a 
mixture of debris and nondebris 
materials, and debris is the primary 
material present, the mixture is 
appropriately regulated as debris and 
‘sham mixing has not occurred. 
However, if debris i$ intentionally 
mixed with contaminated soil or 
hazardous was@ (e.g., after excavation), 
and the mixture is regulated as debris 

by the application of the mixture 
principle and subsequently immobilized, 
prohibited sham mixing has occurred. 
3. Procedures for Demonstrating 
Equivalency of Alternative Technologies 

As discussed at proposal. existing 
9 26&43(b) provides the generator or 
treater an opportunity to demonstrate to 
the Agency than an altamatlve 
technology can achieve the equivalent 
level of performance as that of the 
specified treatment method. We nnte 
that this variance~procedure can also be 
used to demonstrate that one of the 
technologies specified in today’s rule 
can be designed or operated under 
conditions other than those established 
in Table 1. 4 268.45. to provide 
equivalent treatment (Le., meet the 
performance standard for the 
technology) or that a specified 
technology can treat hazardous 
contaminants to levels that do not pose 
a hazard to human health and the 
environment absent subtitle C control 
without achieving the performance snd 
design and operating standards 
established in Table 1. 

In addition, the Agency is requiring in 
the treatment standards of Table 1. 
9 288.45. that treiters must make an 
Equivalency Demonstration under 
9 288.43(b) in order for certain 
technologies to be considered BDAT. 
See discussion above for thermal 
desorption. biodegradation, and 
chemical destruction. 
VI. Capacity Determinations 

This section presents the data 
sources. methodology, and results of 
EPA’s capacity analysis for today’s 
newly listed wastes. Specifically, 
section VI summarizes the results of the 
capacity analysis for petroleum refining 
wastes and other organic wastes: 
wastes mixed with radioactive 
contaminants; and debris contaminated 
with the newly listed wastes.,Soil and 
debris contaminated with newly listed. 
wastes for which standards are finalized 
today-will be addressed in future 
proposals. 

The capacity analysi,s for the newly 
listed wastes for which the Agency is 
today promulgating treatment standards 
relied orrinfnrmation obtained from 
several sources. Prtmarydais sources 
include the National Survey~of 
Hazardous Waste Treatment, Storage, 
Disposal, and Recycling Facilittea (the 
TSDR Survey). the National Survey of. 
Hazardous Waste Generators (the 
Geneiator Survey), data received in 
response to the proposed +a (57 FR 
9671, data receive&t” response to the 
ANPRM for the Newly Identlfled and 

. 
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Ml52 NA Table CCWE in 
268.41. 

K087 NA Table CCWE in 
288.41. 

K093.. ....... ................ NA.. ............................ 

K084.. ........................ NA.. ............................ 

Kl,, .......................... NA.. ............................ 

K117.. ........................ NA.. ............................ 

K118.~. ....................... NA.. ............ 

K131.......................... NA.. ............................ 
K132 .......................... NA.. ..... i.. .................... 
KW.. ........................ NA.. ............................ 

o-cress, .................................. 

p-creso, .................... ........ 
2.4.Di”l*thylphe”cd ............... 
Emytbe”le”e ......................... 
Nqmhalene.. ......................... 
Phena”,h,me.. ....................... 
W W ”Ol..................................... 
TOtUB”*. .................................. 
Xylen88 .......................................... 
Cwrdddel) ,Tdd) ............ ....... 
Chromium *otai). .................. 
Laad ........................................ 

!38”1e”* .................................. 
Ctllysene ................................ 
Fluoranthene .......................... 
Mm0 (1.2.3-cd) pflene.. .... 
Naphthalene ........................... 
Phe”a”,h,ene ......................... 
Toluene ................................... 
xyvdnas ..................................... 

.?.d-Di”itrotolw”e .................. 
2,8-Di”ltrotol”ene .................. 

Ethylene dibromide.. .............. 
Methyl bromide.. .................. 
ChbXOlO,l”. ............................. 
Ethylene dibrOmide ................ 
Methyl tennide ...................... 
ChlWc4OM”. ............................. 
Methyl brmlide ...................... 
Methyl brmide ...................... 
Emylsne dib,mide.. .............. 
Methyl bfom,de.. .................... 
Chbrolorm.. ............................ 

Bis(P.efhylhexyl, plmame ... 

6.2 (1) 

8.2 
NA ,,,, ~.~!..! 
14 

3.6 

1.8 ’ 
NA ..,. !!! 
NA 

3.4 

0.071 I’) 
3.4 
3.4 III 
3.4 (8, 

3.4 3.4 I:; 

0.65 0.07 I:; 
NA 
28 1’1 

28 (‘1 

3s. In subpart D. 5 268.45 with ‘Ikble I 8268.45 Treatmen( standsrda for 
is added to read a8 follows: hazardw8 debrk. 

disposal a.8 follows unless EPA 
detsrminss under D ZLX.~(~](Z) of this 

(a) Twatment stcmdords. Hazardous chapter that the debris is no longer 
debris must be treated prior to land contaminated with hazardous waste UP 
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the debTis ia treated to the waste- requiremente of this section, whichever Tuble 1 is R hnzardoun waste and mwt 
specific treatment standard provided in 
this subpart for the wasto contaminating 

are more stringent. be manuged in a subtitle C focilily. 

the debris: 
(b] Contomirronts subject to (d) Trsotment residuals--(iI G~mroal 

treotmcnt. tlazordous debris must bc requircmsnls. Except 8s provided by 
111 Cmeral. kiazerdoun debris must be t reated for each “contaminant subject to paragraphs (d][z) snd (d)l4) of this 

treatment.” The contuminanta subiect 1o section: trr&d for each “contaminnnt subject ,o 
treatment” defined by paragrkph,(b) of 
this section using the technalugy or 
technologies identified in ‘Table I of this 

treatment mu& be determined BH 
follows: 

(1) Toxiclfy chorocteristic dcbrc;. The 
contaminants subject to trestment for 
debris that exhibits the Toxicity 
Characteristic (TC) by 5 201.24 of this 
chapter are those EP coxstitucnts for 
which the debris exhibits the TC toxicity 
chnrncterivtic. 

section. 
12) Choracterislic debris. 1 lazardoua 

d&is that exhibits the cjlaracteristic it 
ignitability. corrosivity. or renctivity 
Identified under 68 281.21. 261.22. und 
201.23 of this chapter, respectively. mutt 
be deactivated by treatment wing one 
of the technologies identified in Table 1 
of this section. 

(3) Mixtures of debris types. The 
trestment standards ofl‘uble 1 in this 
section must, be schievud for cuch type 
of debris contained in o mixture of 
debris types. If an impobilizotion 
technology is used in.n treatment train. 
it mus.t be the last trentment tcchnolo,gy 
used. 

(4) Mixtures of contnmirmnt &es. 
Debris that in contuminated with two or 
more contaminants subject to treutment 
identified under paragraph [b) uf thk 
section mutt be treated fnr each 
contaminant using one or more 
treatment technologien idcntificd~in 
Table 1 of this s&ion. If un 
immobilization technology is used in u 
treatment train. It must be the last 
treatment technology used. 

(5) Wosft? PCBs. Hszurdoua debris 
that is also a~ watlte PCU under 40 CFR 
part 781 is subject to the requirements OI 
either 40 CFR part 781 or the 

(2) Uebrk contarniirntcd with lktcd 
waste. The contaminsnts subject to 
treatment for debris that is 
contaminated with LI prohibited listed 
huzardous waste we those constituents 
for which BDAT standurds we 
established fur the wnvte under 
55 208.41 and 268.43. 

(31 Cyanide reactive dcbriu. 
llazurdous debris that is reactive 
bccnuuo of cyanide must~be~treated for 
cyanide. 

(c) Corrditjoned exclusion of treotcd 
debc’s. Hszardous debris that bus been 
treated using one of the specified 
extraction or destruction tcchnologicu iii 
Table 1 of this sectioc und that does nnt 
exhibit a cheracteristic of huzardouv 
waste identified under subpart C. part 
261. of this chapter after treatment is not 
B harnrdoua rvuste and need not be 
managed in (1 subtitle C facility. 
Hazardous debris contaminated, with a 
listed waste that ia treatedby an 
immobilization technology specified in 

(4) Ignitable nonnvxtewnter rcsidur, 
Ignitable nonwnstewakr rc~idw 
containing equal tu or srwtcr than Iu’v, 
tutu1 organic carbon is subject to the 
technology-bused standards fur DMll: 
“Ignitable Liquids bused on 
Q 261.21(n)(l)” under 9 208.42. 

(5) Residue from spoiling. Layers of 
debris removed by spulling we 
haznrdous debris that remsin subject tu 
the treatment standards of thin section. 

TABLE I.-ALTERNATIVE TREATMENT STANDARDS FOR HAZARDOUS DEBRIS ’ 
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per(omlance and/a dwl@l and operathg stsllckrd 

same 88 above .,,,,...............,,,,.,...,,...............,..........,....,.. 



39. In subpart D. 8 288.4E is added to 0 288.46 Altwnatlve tnatmcn( ,tanda,ds 
read 88 follows: bawd on HTMR. 

Table 1 identifies alternative 
treatment standards for FYM and KOe2 
nonwastewaters. 
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1 SCEM Builder

0
Introduction

The Department of Energy’s (DOE’s) Office of Environmental Policy and Assistance (EH-41)
provides policy guidance and technical assistance on hazardous and mixed waste issues and
environmental restoration at DOE facilities.  CERCLA and RCRA programs require risk assessments
to be conducted at many DOE sites to determine potential impacts of contamination on public health
and the environment.  In order to develop risk assessment data quality objectives (DQOs),
observational approach decisions, and contaminant sampling design specifications, the environmental
restoration project team frequently uses a Site Conceptual Exposure Model (SCEM).

The purpose of a SCEM is to provide a conceptual understanding of the potential for exposure to
hazardous and/or radiological contaminants at a site based on the source of contamination, the release
mechanism, the exposure pathway, and the receptor.  A SCEM includes a graphical presentation that
relates the source of contamination to human and ecological receptors.  Based on a SCEM, a data
collection strategy can be developed to prioritize field sampling activities and reduce uncertainty in risk
characterization (e.g., contaminant release/transport mechanisms, receptor profiles, etc.).  A SCEM
may also provide sufficient information to allow for development of a strategy for early response
actions to address exposure pathways that are considered complete and pose an imminent risk to public
health.

DOE environmental restoration program managers (ERPMs) need the ability to develop SCEMs that
promptly generate a range of "what-if" scenarios to respond to questions regarding site exposure
conditions and data collection programs.  The SCEM Builder is a user friendly computer tool that
considerably shortens the time required to generate SCEM diagrams and associated documentation.

The SCEM Builder conceptually connects the source of contamination to human and ecological
receptors by means of graphical boxes and lines.  Sources of contamination and receptors are
represented by boxes; release and exposure mechanisms are represented by lines.  Note that fate and
transport are implicitly treated by the SCEM Builder by means of a release mechanism from a source
to another source; and by means of a exposure mechanism from a source to a receptor.   Figure 1.1
shows the SCEM Builder main window with an example of a SCEM diagram.
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Figure 1.1 - SCEM Builder Main Window
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1
Getting Started

The SCEM Builder is distributed on three high density IBM formatted diskettes.  The application is
written in Microsoft’s Visual Basic and runs identically under Windows 3.1 or Windows 95.  The
illustrations in this manual show the SCEM Builder running under Windows 3.1. 
 
The user should have a basic understanding of the Windows operating system to use the SCEM
Builder properly.  The layouts of the basic functions of the SCEM Builder are designed to follow
Microsoft Windows guidelines.  

System Requirements

The SCEM Builder was designed to run efficiently on a IBM compatible computer system with a 486
processor running at the clock speed of 25 MHz, and with 4 megabytes of random access memory
(RAM).  The computer should have Microsoft Windows 3.1 or higher operating system installed.  The
SCEM Builder uses approximately 3 megabytes of disk space for its storage.  A “mouse” input device
is useful, but not necessary to operate the program.

Installation

The SCEM Builder includes an installation routine that prompts the user for minimal information, such
as location of where the program is stored in the computer system’s hard drive.  To initiate the
installation, the user inserts the SCEM Builder installation diskette (diskette 1) in the computer disk
drive.  High density disk drives are usually designated as the a: drive.  

To install the SCEM Builder, the user clicks on the File menu of the Windows Program Manager (the
screen that opens when Windows is started).  In the File menu, the user chooses the option Run.  The
computer system opens up a window where the user types the name of the drive (e.g., a:) and setup.
The SCEM Builder starts the automatic installation routine and the necessary files are decompressed
and copied onto the user’s computer system in a designated location.  The SCEM Builder creates the
default directory scem on the operating system’s drive (e.g., c:/scem).

Support

EH-413 developed the SCEM Builder to facilitate generation of the SCEM diagrams requested by
EPA as part of CERCLA documentation.  The SCEM Builder is distributed free of charge 
primarily to DOE personnel involved in CERCLA and RCRA actions.  EH-413 can conduct
demonstrations and/or training workshops if requested by DOE offices.
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John Bascietto
at

Office of Environmental Policy and Assistance
RCRA/CERCLA Division
U.S. Department of Energy

1000 Independence Avenue, SW
Washington, DC 20585

Telephone Number: (202) 586-7917
Fax Number: (202) 586-3915

http://www.eh.doe.gov/oepa

For further information,  please contact:
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2
Program Overview

The SCEM Builder is a computer tool used to design SCEM diagrams.  The program has some limited
“intelligence,” in the form of a help system on building SCEM diagrams, as well as interactive
messages and tips that the program will display to help the user in building the SCEM diagram.  

The SCEM Builder includes the following components: 

C Diagram Builder
C Diagram Information Screen
C Notes
C Help System

Diagram Builder

The Diagram Builder is the component of the SCEM Builder where the diagrams are constructed.  A
SCEM Builder diagram consists of the following objects (in this context, an object refers to a box or
a line in the SCEM Builder diagram) :

Boxes C Primary Source - the source of the contamination.
C Source - the secondary, tertiary, etc., source of contamination, if any.
C Receptor - the flora, fauna, or humans that may be exposed to a

contaminated medium.

Lines C Release Mechanism - how the contamination is released from the source.
C Exposure Mechanism - how the receptor is exposed to the contamination.

SCEM diagrams can range from simple to quite complex, as depicted in Figures 3.1 through Figure
3.3.

Figure 3.1 - Simplest SCEM Diagram
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Figure 3.2 - Simple SCEM Diagram

Figure 3.3 - Complex SCEM Diagram

Diagram Building Rules

The following rules must be observed when building a SCEM diagram:

C Diagrams can have one or more Primary Sources.

C A Primary Source can have one or more Release Mechanisms, and/or one or more Exposure
Mechanisms.

C A Source can have one or more Release Mechanisms, and/or one or more Exposure
Mechanisms.

C A Release Mechanism links one Primary Source to the next Source, or one Source to the next
Source.

C An Exposure Mechanism links one Source to one Receptor.

The SCEM Builder includes an example of a diagram.  Open the diagram example.scm and examine
it to become more familiar with the concept.

Diagram Information Window

Each diagram contains a Diagram Information window that includes global information such as
diagram title, diagram description, creation date, etc. This information can be edited by the user.
Figure 3.4 is an example of a Diagram Information window.
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Figure 3.4 - Diagram Information Window

Notes

Each object on the diagram can have an associated note.  For example, a note can describe the findings
on the site, any assumptions, and description of the sources and pathways, etc.

Help System

The program includes two distinct help systems: Program Help and SCEM Help.

Program Help

This function provides information and guidance on the operation of the program.  It explains, for
example, how to cut and paste an object, how to print, and how to save or load a diagram.  This help
system is activated via the Help menu, or by pressing the F1 key.

SCEM Help

SCEM Help provides information on default environmental factors built into the program, such as
descriptions of contaminant sources commonly found at CERCLA sites.  SCEM Help will present the
user with a table of contents to select the topic of interest.  This help system is activated via the Help
menu.

Interactive Tips

This system will monitor the activity of the user and display pop-up windows with tips on building the
SCEM diagram. The user will have the ability to turn these help tips on or off.
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3
Menus

File

New Diagram

Opens a new blank diagram.  To access this menu option, click on File, then select New Diagram.

Open Diagram

Opens a previously saved diagram.  The user is prompted to select a file from a drive.  To access this
menu option, click on File, then select Open Diagram.

Save Diagram

Saves the diagram.  In the case of a new diagram, the program will prompt the user for a file name.
If no new filename is provided, the existing file is overwritten.  To avoid overwriting the existing file,
use the Save Diagram As menu option (see below).  To access this menu option, click on File, then
select Save Diagram.

Save Diagram As

Prompts the user for a file name and then saves the diagram.  The SCEM Builder includes a diagrams
directory as the default path for saving files.  Diagrams are saved with a  *.scm extension.  To access
this menu option, click on File, then select Save Diagram As.
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Close Diagram

Closes the diagram.  If changes have been made, the program will prompt the user to save the file
before closing the diagram.  To access this menu option, click on File, then select Close Diagram.

Print Diagram

Brings up the Print Diagram window.  To access this menu option, click on File, then select Print
Diagram.

Export Diagram

Feature to be implemented in next version of the SCEM Builder.

Exit

Shuts down the SCEM Builder. If a diagram is open and changes have been made, the program will
prompt the user to save the file before shutting down.  To access this menu option, click on File, then
select Exit.

Edit

Cut

This menu selection has two options:

C Object - Cuts the selected object.  The object is removed from the diagram and placed in the
Windows clipboard.  From there, it can be pasted elsewhere on the diagram.  This command
can also be accessed by clicking the Cut Object button on Toolbar 2.

C Branch - Cuts the selected branch.  A branch consists of all objects from the selected object
to the right.  By using the Cut Branch option, a branch is removed from the diagram and
placed in the Windows clipboard.  From there, it can be pasted elsewhere on the diagram.
This command is also accessed by clicking the Cut Branch button on Toolbar 2.
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If no object is selected, this menu option is not accessible and appears grey on the screen.  See also
Copy and Paste.  To access this menu option, click on Edit, then select Cut.

Copy

This menu selection has two options:

C Object - Copies the selected object.  The object is copied into the Windows clipboard.  From
there, it can be pasted elsewhere on the diagram.  This command can also be accessed by
clicking the Copy Object button on Toolbar 2.

C Branch - Copies the selected branch.  A branch consists of all objects from the selected object
to the right.  The branch is copied into the clipboard.  From there, it can be pasted elsewhere
on the diagram.  This command can also be accessed by clicking the Copy Branch
button on Toolbar 2.

This menu option is not accessible and appears grey on the screen if no object is selected.  See also Cut
and Paste.  To access this menu option, click on Edit, then select Copy.  

Paste

Adds the object or branch in the Windows clipboard to the diagram.  Note, however, that it is not
possible to paste an object to a Receptor because the Receptor is always the last object in the branch.
If the clipboard is empty, this menu option is not accessible and appears grey on the screen.  To access
this menu option, click on Edit, then select Paste.  This command can also be accessed by clicking
the Paste button on Toolbar 2.

Add Primary Source

Adds a Primary Source to the diagram.  See Introduction for more information about SCEM diagrams
and the definition of Primary Source.  To access this menu option, click on Edit, then select Add
Primary Source.  This command can also be accessed by clicking and dragging the Primary
Source box on Toolbar 1.

Add Source

Adds a Source to the diagram.  A Source can be added only to a Release.  For this menu option to be
enabled, a Release has to be selected first.  See Chapter 3 for more information about SCEM diagrams
and the definition of Source.  To access this menu option, click on Edit, then select Add Source.  This
command can also be accessed by clicking and dragging the Source box on Toolbar 1.

Add Release Mechanism

Adds a Release Mechanism to the diagram.  A Release Mechanism can be added only to a Primary
Source or a Source.  Therefore, a Primary Source or a Source has to be selected first for this menu
option to be enabled.  To access this menu option, click on Edit, then select Add Release Mechanism.
This command can also be accessed by clicking and dragging the Release arrow on Toolbar
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1.

Add Exposure Mechanism

Adds an Exposure Mechanism to the diagram.  An Exposure Mechanism can be added only to a
Primary Source or a Source.  Therefore, a Primary Source or a Source has to be selected first for this
menu option to be enabled.  See Chapter 3 for more information about SCEM diagrams and the
definition of Exposure Mechanism.  To access this menu option, click on Edit, then select Add
Exposure Mechanism.  This command can also be accessed by clicking and dragging the
Exposure arrow on Toolbar 1.

Add Receptor

Adds a Receptor to the diagram.  A Receptor can be added only to an Exposure Mechanism.  For this
menu option to be enabled, an Exposure Mechanism has to be selected first.  To access this menu
option, click on Edit, then select Add Receptor.  This command can also be accessed by clicking
and dragging the Receptor box on Toolbar 1.

Move Branch Up

Rearranges the appearance of the diagram by moving a branch up.  See Move Branch Down menu for
more information.  To access this menu option, click on Edit, then select Move Branch Up.  This
command can also be accessed by clicking the Move button with the arrow pointing up on
Toolbar 2.

Move Branch Down

Rearranges the appearance of the diagram by moving a branch down.  For this option to be enabled,
an object in the branch has to be selected (e.g., Release Mechanism, Exposure Mechanism).  To access
this menu option, click on Edit, then select Move Branch Down.  This command can also be
accessed by clicking the Move button with the arrow pointing down on Toolbar 2.  The
following examples show this menu option.  Figure 4.1 shows a diagram before the Move Branch
Down operation.  Figure 4.2 shows the same diagram after the Move Branch Down operation.

Figure 4.1 - Example of SCEM Diagram before Move Branch Down Operation
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Figure 4.2 - Example of SCEM Diagram after Move Branch Down Operation

Edit

An object has to be selected first for this menu option to be enabled.  Choosing Edit under the Edit
Menu brings up the edit window for the currently selected object (e.g., Primary Source, Source,
Release Mechanism, Exposure Mechanism, or Receptor).  To access this menu option, click on Edit,
then select Edit.  The SCEM Builder will display a dialog window pertinent to the selected object.
This command can also be accessed by clicking the Edit button on Toolbar 1.

Delete

An object has to be selected first for this menu option to be enabled.  To access this menu option, click
on Edit, then select Delete.  Deletes the currently selected object (e.g., Primary Source, Source, Release
Mechanism, Exposure Mechanism, or Receptor).  If the object is in the middle of the branch and there
are objects to the right, the program will ask the user for confirmation of the delete function.  If the
user confirms deletion, all the objects to the right of the selected object will also be deleted.   This
command can also be accessed by clicking the Delete button on Toolbar 1.

View

Zoom

Allows the user to select a zoom factor of 0.25, 0.50, 1.00, 1.25, 1.50, 1.75, and 2.00.  Note that the
scroll bar on the Status Bar allows selection of the zoom factor from 0.10 to 3.00 in increments of
0.05.  See also the Status Bar and Fit Screen menu.  To access this menu option, click on View, then
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select the desired Zoom factor.  This command can also be accessed by clicking on the Zoom
arrows on the Status Bar.

Fit Screen

Adjusts the zoom factor so that the entire diagram is visible on the screen.  See also the Status Bar and
Zoom menu.  To access this menu option, click on View, then select Fit Screen.  This command can
also be accessed by clicking the Fit Screen button on the Status Bar.

Diagram

Diagram Information

Brings up the Diagram Information Window.  This window allows the user to enter information about
the diagram, such as a title for the diagram, the author of the diagram, and the date the diagram was
created.  Please refer to Diagram Information Window in Chapter 5 for a complete description of its
useability.  To access this menu option, click on Diagram, then select Diagram Information.  This
command can also be accessed by clicking the Diagram Information button on Toolbar 1.

Line Styles

Brings up the Line Styles window. This window allows the user to name each of the three line styles
that can be used in the program for the Release and Exposure Mechanisms.  Please refer to Line Styles
Window in Chapter 5 for a complete description of its useability.  To access this menu option, click
on Diagram, then select Line Styles.

Default Receptor Captions

Brings up the Default Receptor Captions window.  This window allows the user to name the default
receptor captions for the Receptor object.  Please refer to Default Receptor Window in Chapter 5 for
a complete description of its useability.  To access this menu option, click on Diagram, then select
Default Receptor Captions.

Reference Numbers

Brings up the Reference Numbers Setup window. This window allows the user to include a reference
number with each object in the diagram.  Please refer to Reference Setup Window in Chapter 5 for a
complete description of its useability.  To access this menu option, click on Diagram, then select
Reference Numbers.  This command can also be accessed by clicking the Reference Numbers
button on Toolbar 1.
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Setup

Show Toolbar 1

Turns the Toolbar 1 on and off.  Toolbar 1 has a number of buttons that access frequently used
operations quickly.  Please refer to Toolbar 1 in Chapter 6 for a complete description of its useability.
The program starts with this option on (i.e., Toolbar 1 is visible).  To access this menu option, click
on Setup, then select Show Toolbar 1.

Show Toolbar 2

Turns the Toolbar 2 on and off.  Toolbar 2 has additional buttons that access frequently used
operations quickly.  Please refer to Toolbar 2 in Chapter 6 for a complete description of its useability.
The program starts with this option on (i.e., Toolbar 2 is visible).  To access this menu option, click
on Setup, then select Show Toolbar 2.

Show Status Bar

Turns the Status Bar on and off.  The Status Bar shows useful information about various options in
the program and includes a Zoom scroll bar and a Fit Screen button. Please refer to Status Bar in
Chapter 6 for a complete description of its useability.  The program starts with this option on (i.e., the
Status Bar is visible).  To access this menu option, click on Setup, then select Show Status Bar.

Auto Save

Turns the auto save feature on or off.  If on, the program automatically saves the diagram every 3
minutes.  The program starts with this option off (i.e., the program will not automatically save the
diagram).  To access this menu option, click on Setup, then select Auto Save.

Auto Caption/Notes

Turns the auto caption feature on or off.  If Auto Caption/Notes is on, the program prompts the user
for a caption and notes when a new object is added to the diagram.  If Auto Caption/Notes is off, the
user has to click on Edit to enter a caption and notes for an object.  The program starts with this option
off (i.e., the program will not automatically prompt the user for a caption and notes).  To access this
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menu option, click on Setup, then select Auto Caption/Notes.  This command can also be accessed
by clicking the Auto Caption/Notes button on Toolbar 1.

Interactive Tips

Feature may be implemented in next version of the program.

Notes Window

Allows the user to turn the Notes window on or off.  The SCEM Builder allows for one Notes window
to be continuously open on the Main window.  The open Notes window refers to the selected object.
If another object is selected, the Notes window will display the respective notes for that newly selected
object.  Please refer to Notes Window in Chapter 5 for a complete description of its useability.  To
access this menu option, click on Setup, then select Notes Window.  This command can also be
accessed by clicking the Auto Caption/Notes button on Toolbar 1.

Font

Allows the user to select a font for the diagram.  Two fonts are available: Arial and Lucida Sans.  A
font can be selected if it is installed in the computer.  To access this menu option, click on Setup, then
select Font.

Help

Program Help

Displays help with the operation of the program.  To access this menu option, click on Help, then
select Program Help.

SCEM Help

Displays help with basic environmental concepts designed into the SCEM Builder.  To access this
menu option, click on Help, then select SCEM Help.

About

Brings up the "About" window.  This window displays basic information about the program, including
version number and copyright notice.  To access this menu option, click on Help, then select About.
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4
Windows
The SCEM Builder was developed with a user friendly interface that makes use of various windows.
These windows are screens that allow the user to input information and/or select from a list of default
factors.  This chapter provides information on all the windows that are included in the SCEM Builder.

Main Window

SCEM diagrams are built and displayed in this window.  The Main window is also referred to as the
Diagram Builder window because that is where the diagrams are manipulated and displayed.  A
number of menus at the top of the window allow the user to perform various operations on a diagram.
Information on these menus was presented in the previous chapter.

Figure 5.1 - SCEM Builder Main Window

Beneath the menu bar, the SCEM Builder includes two toolbars that allow for quick access to the most
common functions.  At the bottom of the screen, the SCEM Builder includes a status bar that displays
various program information, a scroll bar to adjust the zoom factor, and a button that, when clicked
on, fits the diagram to the screen.  When the SCEM Builder starts, both toolbars and the status bar
are visible on the screen.  Note that the toolbars and the status bar can be made visible or removed
from the screen by using the Setup menu, Show Toolbar 1 Menu, Show Toolbar 2 Menu, and Show
Status Bar Menu.

New / Edit Primary Source Window
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A Primary Source on the diagram has to be selected for this menu option to be enabled.   Allows the
user to enter information about the selected Primary Source.  This window is accessed through the Edit
menu; then select Edit (see Edit under Edit Menu in previous chapter). 

Figure 5.2 - Edit Primary Source Window

C Caption 1 - This text box is used for the main caption.  On the diagram in the Main Window,
this will be displayed as a bold line of text.  Text is entered either by typing a caption, or by
selecting from a list of captions included in the program (i.e., click on the small down arrow
to the right of Caption 1 box).

C Caption 2 - This text box is used for an additional sub-caption.  On the diagram in the Main
Window, up to three lines of text can be displayed.

C Notes - This text box can be used to enter additional information (up to 4,096 characters).
Notes are not automatically displayed on the diagram screen (because of space constraints);
however, the user can direct that notes be displayed on the diagram screen in a separate
window (see Chapter 4).  Notes can also be printed.  See the Print Diagram and Notes
windows.

New / Edit Source Window

A Source on the diagram must be selected for this menu option to be enabled. This window allows the
user to enter information about the selected Source.  This window is accessed through the Edit menu;
then select Edit (see Edit under Edit Menu in previous chapter). 

Figure 5.3 - Edit Source Window

C Caption 1 - This text box is used for the main caption. On the diagram, this will be displayed
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as a bold line of text. Text is entered by typing a caption, or by selecting from a list of
captions included in the program (i.e., click on the small down arrow to the right of Caption
1 box).

C Caption 2 - This text box is used for an additional caption.  On the diagram in the Main
Window, up to three lines of text can be displayed.

C Notes - This text box can be used to enter additional information (up to 4,096 characters).
Notes are not automatically displayed on the diagram screen (because of space constraints);
however, the user can direct that notes be displayed on the diagram screen in a separate
window (see Chapter 4).  Notes can also be printed. See the Print Diagram and Notes
windows.

New / Edit Release Mechanism Window

A Release Mechanism on the diagram must be selected for this menu option to be enabled.   Allows
the user to enter information about the selected Release Mechanism.  This window is accessed through
the Edit menu; then select Edit. 

Figure 5.4 - Edit Release Mechanism Window

C Caption 1 - This text box is used for the main caption.  On the diagram in the Main Window,
this will be displayed as a bold line of text. Text is entered by typing a caption, or by selecting
from a list of captions included in the program (i.e., click on the small down arrow to the right
of Caption 1 box).

C Caption 2 - This text box is used for an additional sub-caption.  On the diagram in the Main
Window, up to three lines of text can be displayed.

C Line Style - This is used to select the line style for the release mechanism from one of three
pre-defined styles.  See Line Styles window.

C Notes - This text box can be used to enter additional information (up to 4,096 characters).
Notes are not automatically displayed on the diagram screen (because of space constraints);
however, the user can direct that notes be displayed on the diagram screen in a separate
window (see Chapter 4).  Notes can also be printed. See the Print Diagram and Notes
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windows.

New / Edit Exposure Mechanism Window

An Exposure Mechanism on the diagram must be selected for this menu option to be enabled.  Allows
the user to enter information about the selected Exposure Mechanism.  This window is accessed
through the Edit menu; then select Edit (see Edit under Edit Menu in previous chapter).  

Figure 5.5 - Edit Exposure Mechanism Window

C Caption 1 - This text box is used for the main caption.  On the diagram in the Main Window,
this will be displayed as a bold line of text.  Text is entered by typing a caption, or by
selecting from a list of captions included in the program (i.e., click on the little down arrow
to the right of Caption 1 box).

C Caption 2 - This text box is used for an additional sub-caption.  On the diagram in the Main
Window, up to three lines of text can be displayed.

C Line Style - This is used to select the line style from one of three pre-defined styles.  See the
Line Styles window.

C Notes -This text box can be used to enter additional information (up to 4,096 characters).
Notes are not automatically displayed on the diagram screen (because of space constraints);
however, the user can direct that notes be displayed on the diagram screen in a separate
window (see Chapter 4).  Notes can also be printed. See the Print Diagram and Notes
windows.

New / Edit Receptor Window

A Receptor on the diagram must be selected for this menu option to be enabled.  Allows the user to
enter information about the selected Receptor.  This window is accessed through the Edit menu; then
select Edit (see Edit under Edit Menu in previous chapter). 
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Figure 5.6 - Edit Receptor Window

C Captions - The Receptor object can have a maximum of five captions. Each caption can
describe a potential receptor for the same contaminant release.

C Pathway Complete - Five check boxes are associated with the five potential receptor types
(described in the five captions).  For each potential receptor type, the user can check a box to
mark a complete exposure pathway.

C Notes - This text box can be used to enter additional information (up to 4,096 characters).
Notes are not automatically displayed on the diagram screen (because of space constraints);
however, the user can direct that notes be displayed on the diagram screen in a separate
window (see Chapter 4).  Notes can also be printed. See the Print Diagram and Notes
windows..

Line Styles Window

Allows the user to name each of the three line styles that can be used in the program for the Release
and Exposure Mechanisms.  The names of the line styles can be printed together with the diagram.
This window is accessed through the Diagram menu; then select Line Styles.

Figure 5.7 - Line Styles Window

Notes Window

Displays the notes for a selected object to allow the user to review the information entered for that
object.  The Notes Window does not support text editing.  To enter or change notes for an object, first
select an object, then use the Edit command under the Edit menu.  A click of the mouse on the Notes
Window will have the same effect and will bring up the edit window for the selected object.  The Notes
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Window can be made visible or removed from the screen by using the Setup menu, Notes Window
Menu option.

Default Receptor Captions Window

Allows the user to name the default receptor captions for the Receptor object. These captions will be
used each time a new receptor object is created.  To create a new receptor object click and drag a
receptor box from Toolbar 1 or choose the Add Receptor command under the Edit Menu) .  See also
the Edit Receptor window.

Figure 5.8 - Default Receptor Captions Window

Diagram Information Window

This window is accessed through the Diagram menu; then select Diagram Information.

Figure 5.9 - Diagram Information Window

This window allows the user to enter the following information about the diagram:

C Title, Description - These text boxes allow the user to enter the title of the diagram and a
description.

C Created By, On - Use these text boxes for the name of the person who created the diagram,
and to enter the date the diagram was created.
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C Modified By, On - Use these text boxes for the name of the last person who modified the
diagram, and the respective date.

C Notes - Use this text box to type additional information about the diagram.

Print Diagram Window

Allows the user to print the diagram. This window is accessed through the File menu; then select Print
Diagram.  The Print Options, Page Setup, and Diagram Size options allow the user control over
printing.  The OK button prints the diagram.  Please note that the program does not include printer
selection.  The printer is selected from the Microsoft Windows Operating System Control Panel, under
Printers. 

Gigure 5.10 - Print Diagram Window

The SCEM Builder includes the following printing option:

C Print Diagram Information - Click on this check box to print diagram information. This
includes the title of the diagram, the description, etc.  See also Diagram Information Window.

C Print Diagram - Click on this check box to print the diagram itself.

C Print Line Styles - Click on this check box to print line style descriptions.  See also Line Style
Window.

C Print Notes - Click on this check box to print the notes associated with each object. 

For notes to be referenced to the respective object on the diagram, Sequential or Scientific reference
numbers have to be enabled.  See Reference Setup Window.

C Page Header - Click on this check box to have the header printed on every page. The header
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includes the diagram title, current date, and page number.

C Portrait - Click on this option box to print in portrait mode.

C Landscape - Click on this option box to print in landscape mode.

C Color/Gray Scale - Feature to be implemented in the next version of the program.

C Fit to Page - Click on this option box to have the diagram automatically sized to fit on one
printed page.

C Custom Size - Click on this option box and then use the scroll bar to manually set the size of
the diagram.

C Renumber References Button - Click on this button to renumber reference numbers before
printing the diagram. This button is enabled only if Sequential Reference Numbers are
enabled.  See Reference Setup Window.

C OK Button - Prints the diagram.

C Select Printer Button - Feature to be implemented in the next version of the program.

Reference Setup Window

Allows the user to include a reference number with each object in the diagram.  This window is
accessed through the Diagram menu; then select Reference Numbers.

Figure 5.11 - Reference Setup Window

The SCEM Builder includes the following Reference Setup options:

C Display No References - Displays no reference numbers.

C Display Sequential Reference Numbers - Displays sequential reference numbers. (e.g., 1, 2,
3).  By inserting or deleting objects, these numbers can get out of sequence.  Use the
Renumber References button to correct that.

C Display Scientific Reference Numbers - Displays scientific reference numbers. (e.g., 1.1,
1.1.1, 1.1.2).  Scientific reference numbers are always renumbered when inserting or deleting
objects.
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C Renumber References Button - This button is enabled only if Sequential Reference Numbers
are selected.  Numbers can get out of sequence when inserting or deleting objects. This button
fixes that.

Export Diagram Window

Feature may be implemented in the next version of the program.

Select Printer Window

Feature may be implemented in the next version of the program.
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5
Toolbars

Toolbars are time-saving features that give the user the ability to point-and-click on a graphical
representation of a program function and have that function respond immediately.  The SCEM Builder
has two toolbars above the Diagram Builder window and one toolbar below the Diagram Builder
window.

Toolbar 1

Toolbar 1 has a number of buttons that access frequently used operations quickly. All of the features
accessible from the toolbar are also accessible through the program menus.  Toolbar 1 can be made
visible or removed from the screen by using the Setup menu and selecting the Show Toolbar 1 option.

The five objects on the left represent Primary Sources, Release Mechanisms, Sources, Exposure
Mechanisms, and Receptors.  These objects can be selected, dragged, and dropped onto the Diagram
Builder window - faster than using the Add option under the Edit menu.  For more information, see
these menu options:

C Add Primary Source
C Add Release Mechanism
C Add Source
C Add Exposure Mechanism
C Add Receptor
C Auto Caption/Notes
C Edit
C Delete

Two other buttons are also visible on the screen if the user’s computer monitor supports a resolution
of 800 pixels by 600 pixels.

For more information on these buttons, see Diagram Information and Reference Numbers in Chapter
4, Menus.
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Two more buttons are visible on the screen if the user’s computer monitor supports a resolution of
1,024 by 768 pixels.

For more information on these buttons, see Print Diagram and Exit in Chapter 4, Menus.

Toolbar 2

Toolbar 2 has additional buttons that access frequently used operations quickly. 

All of the features in Toolbar 2 are also accessible through the following Edit Menu options:

C Cut
C Copy
C Paste
C Move Branch Up
C Move Branch Down

Toolbar 2 can be made visible or removed from the screen by using the Setup menu and selecting the
Show Toolbar 2 option.  For more information on these buttons, see information on these options in
Chapter 4, Menus.

Status Bar

The bar below the Diagram Builder window is named Status Bar because it offers useful information
about various options in the program. The Status Bar also includes a Zoom scroll bar and a Fit Screen
button.  The Status Bar can also be made visible or removed from the screen by using the Setup menu
and selecting the Show Status Bar option.

Auto Save and Auto Caption/Notes are options accessible to the user under the Setup menu.  The
Interactive Tips function may be implemented in the next version of the SCEM Builder.  The Zoom
and Fit Screen functions can also be accessed under the View menu.
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6
Environmental Components

The SCEM Builder includes the following objects:

C Contaminant Sources
C Release Mechanisms
C Exposure Mechanisms
C Receptors

Each of these objects has a distinct interface window where the user inputs information related to a
specific object.  The SCEM Builder was designed to allow flexible input by the user, while also
providing time-saving default configurations.  The user input window for Contaminant Sources
includes a caption area where the user can type the name of the contaminant source or choose from
a default list of contaminant sources.  This chapter provides information on the list of default factors
incorporated into the user input windows of the SCEM Builder (i.e., Contaminant Sources, Release
Mechanisms, Exposure Mechanisms, Receptors).

Contaminant Sources

A contaminant source is an area where hazardous substances (including waste and waste constituents
and/or radionuclides) are located. A contaminant source may include contaminated  media.
Contaminant sources may be grouped as primary, secondary, or tertiary.  Contamination of secondary
and/or tertiary sources results from releases from the primary source.  For example, contaminated
biota could be a secondary or tertiary source derived from a primary source that released a hazardous
substance that is bioaccumulative and amenable to uptake by terrestrial or aquatic species.

Contaminated Ground Water or Plume

This contaminant source represents an aquifer or saturated zone in subsurface soils containing
contaminants that may be dissolved or exist as separate phase products (i.e., Light Non-Aqueous
Phase Liquids [LNAPL] or Dense Non-Aqueous Phase Liquids [DNAPL]).  Contaminants in ground
water may be released and contaminate other sources such as:

C Lake, river, stream, bay, harbor, or coastal waters that receive the ground water plume
discharges 

C Conduits (e.g., utility lines or underground piping/sewers) that have trapped LNAPL     
    
C Lake, river, stream, and marine sediments located at the embankment soil/surface water
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interface that receives the ground water plume discharges

Cooling Tower and Its Discharge

This contaminant source includes building structures, debris, and associated swales and drainage
ditches that are currently receiving or have received cooling tower discharges.  Releases from this
source may contaminate other sources, including:

C Surface and subsurface soils within the contaminant source area

C Surface soil immediately downgradient from the source area, including soil and sediment in
swales, drainage ditches, and runoff areas

C Air containing airborne particulates or dust originating from the source area

Drip Pad or Sludge Drying Bed

This contaminant source typically includes an above ground area, including enclosures or berms,
sumps, or overflow channels, used to drain liquids off wastewater treatment plant sludges, laboratory
tank bottoms, or semi-solids.  The pad or bed may be constructed of concrete, asphalt,  gravel, or soil.
Drip pads or sludge drying beds may release contaminants creating secondary sources, including:
  
C Surface and subsurface soils within the contaminant source area

C Surface soil immediately downgradient from the source area, including soil and sediment in
swales, and/or drainage ditches

C Air containing airborne particulates/dust or gaseous materials originating from the source area

Fire Training Area

This contaminant typically includes an above ground area used to train fire fighting personnel on fire
control techniques.  A fire training area is typically an outdoor facility that may not be readily
identifiable if the area has no engineering structures (e.g., concrete or gravel pads) and has not been
used for a long time.  Releases from fire training areas may create additional secondary sources of
contaminants, including:

C Surface and subsurface soils within the contaminant source area

C Surface soil immediately downgradient from the source area, including soil and sediment in
swales, drainage ditches, and runoff areas, if any

C Air containing airborne particulates/dust originating from the source area
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Firing Range

This contaminant source typically includes an above ground area that encompasses razed or existing
buildings (indoor pistol ranges) and/or open area areas used by security personnel for target practice.
Unexploded or spent ammunition containing lead and copper are typical wastes associated with firing
ranges.  Releases from this source may contaminate other sources, including:
  
C Surface and subsurface soils (for a demolished indoor range) within the contaminant source

area (the entire range area)

C Surface soil immediately downgradient from the source area, including soil and sediment in
swales, drainage ditches, and runoff areas, if any

French Drain or Disposal Pit

This contaminant source typically includes a below ground structure or excavation that may or may
not contain engineered piping sections/extensions.  It may contain gravel, stones, or other aggregates
to allow seepage of liquid waste or the disposal of semi-liquids.  This source area may have been filled
in with soil and may not be visually identifiable on the ground surface.  Historical aerial photos may
show these areas barren or devoid of vegetation or ground cover.  Releases from this source may
contaminate other sources, including:
  
C Surface and subsurface soils within the contaminant area, including those of the lateral

sections or extensions

C Surface soil immediately downgradient from the source area, including soil and sediment in
swales, drainage ditches, and runoff areas, if any

C Air containing airborne particulates/dust or gaseous materials originating from a  source

C Infiltration seeps at downgradient locations that may or may not be mixed with surface water
or shallow ground water

Laboratory/Sanitary Sewers and Wastewater
Treatment Plants
  
This contaminant source typically includes an area that includes existing or razed structures associated
with  treatment of laboratory and/or sanitary wastewaters.  Many of these structures may be buried
or abandoned in place, broken, and contain sludges that are radioactive or that could be classified as
hazardous or mixed wastes.  Releases from this source may contaminate other sources, including:
  
C Subsurface soils within the contaminant source area

C Conduits (i.e., including the abandoned in place underground treatment plant components,
sewer main, manholes, and lateral sections or extensions) that were part of the sewer systems

C Surface soil (at razed structures or subsurface soil that has been turned over due to demolition
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and excavation) and surface soil located immediately downgradient from the source area,
including soil and sediment in swales, drainage ditches, and runoff areas, if any

C Ground water in the vadose and saturated zones

C Surface water

C Air containing airborne particulates/dust originating from the source area

Lagoon/Pond/Surface Impoundment
  
This contaminant source typically includes a below ground or partially above ground structure or
excavation area containing contaminated solids and/or liquids (e.g., mixture of waste and
runoff/precipitation).  It may include natural or engineered physical structures such as pipes, swales,
and embankments.  Equalization ponds for receiving process water and process water/stormwater
combined flow are in this category.  Releases from this source may contaminate other sources,
including:
  
C Subsurface soils that are commingled or in contact with waste within the lagoon/surface

impoundment

C Surface soil or exposed subsurface soil that is commingled or in contact with the waste within
the surface impoundment and surface soil located immediately downgradient from the
impoundment area, including soil and sediment in swales, drainage ditches, and runoff areas,
if any

C Air containing airborne particulates/dust or gaseous materials originating from the
impoundment or its contaminated dikes or embankments

C Ground water in the vadose and saturated zones

C Surface water

Landfarm

This contaminant source typically includes an above ground area or open space on the ground surface
where solid waste such as sludges or contaminated soil or sediment are placed, dumped, or discharged,
and commingled with soil by mechanical means (e.g., bulldozer or tractor equipped for soil mixing).
Abandoned landfarms or landfarms that have not been used for a long time may not be visually
identifiable.  Releases from this source may contaminate other sources, including:
  
C Surface and subsurface soils within the contaminant source area, and surface soil immediately

downgradient from the source area

C Air containing airborne particulates/dust originating from the source area

Landfill
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This contaminant source typically includes a below ground area filled with waste materials, debris,
sludges, or contaminated soils.  This source is typically abandoned or non-operational, uncontrolled,
or out of compliance with EPA's minimum technology requirements for a land-based disposal unit, and
may include the entire physical boundary of the landfill or a portion thereof (e.g., old cells).  This
source may be covered by soil or an artificial barrier, or may contain exposed contaminated structures,
drums, or contaminated surface soil.  Releases from this source may contaminate other sources,
including:
  
C Subsurface soils that are commingled or in contact with the waste within the landfill

C Surface soil or exposed subsurface soil that is commingled or in contact with the waste within
the landfill and surface soil located immediately downgradient from the source area, including
soil and sediment in swales, drainage ditches, and runoff areas, if any     

C Air containing airborne particulates/dust or gaseous materials vented from the landfill or
originating through the landfill cover

C Ground water in the vadose and saturated zones

Map Tube Vault and Footing Drain

This contaminant source typically includes a below ground vault with drainage footing tile systems
to divert subsurface water.  The vault has multiple compartments (tubes) that can be used to store high
level or transuranic wastes that may also contain hazardous substances.  Due to maintenance or
construction problems, it is not uncommon to find that the vault's structures have been degraded.
Releases from this source may contaminate other sources, including:
  
C Surface and subsurface soils within the contaminant source area, including the subsurface soil

at the footing drain

C Surface soil immediately downgradient from the source area, including soil and sediment in
swales, drainage ditches, and runoff areas, if any

C Air containing airborne particulates/dust originating from the source area

Oil/Water Separator

This contaminant source consists of a below ground-surface concrete structure or tank-like device used
to trap or separate oil from process water or fluids containing oil as a free-phase product.  It may also
contain sludges or residues.  Many oil/water separators have been abandoned in place, cracked, or had
their above ground structures partially demolished.  Releases from this source may contaminate other
sources, including:
  
C Surface and subsurface soils within the contaminant source area, including the subsurface soil

surrounding the inlet and discharge pipes

C Surface soil immediately downgradient from the source area, including soil and sediment in
swales, drainage ditches, and runoff areas, if any
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C Air containing airborne particulates/dust and gaseous materials originating from the source
area

Residual Soils and Sediments After Physical
Removal

This contaminant source typically consists of residual surface soil, subsurface soil, or sediments
remaining in an area where removal actions have been conducted.  A removal action addresses physical
structures, such as tanks, buildings, contaminated soils, sediments, or aggregates; however, the
residual media may still be contaminated and could be a source for potential exposure pathways.
Releases from contaminated soils and sediments may contaminate other sources, including:
  
C Ground water in the vadose and saturated zones

C Surface water

Storage Pad for Waste Drums or Containers

This contaminant typically includes a concrete, asphalt, or graveled pad, or a clear open area on the
ground.  Typically, debris, abandoned equipment, and waste containers of different sizes and shapes
are stored on these pads.  Releases from this source may contaminate other sources, including:
  
C Surface and subsurface soils (if the pad has poor integrity) within the contaminant source area

C Surface soil immediately downgradient from the source area, including soil and sediment in
swales, drainage ditches, and runoff areas, if any

C Surface water

Waste Pile/Open Disposal Area

This contaminant source typically includes an above ground area or a depression on the ground surface
where scrap metal, solid waste, drums (with or without their contents), and other contaminated
aggregates or media are placed, discharged, or abandoned.  The waste pile may or may not have an
engineered barrier such as concrete or asphalt pads between the waste materials and the soil.
Typically, the waste pile is not covered by a roof, although sometimes canvas or plastic tarp may be
used to cover the waste materials either partially or entirely.  Releases from this source may
contaminate other sources, including:
  
C Surface and subsurface soils (if the pile has no engineering barrier or if the barrier has poor

integrity) within the contaminant source area

C Surface water

C Surface soil immediately downgradient from the source area, including soil and sediment in
swales, drainage ditches, and runoff areas



35 SCEM Builder

C Air containing airborne particulates/dust originating from the source area

Release Mechanisms

A release mechanism is the manner by which hazardous substances and their constituents (chemicals
or radionuclides) are released or made to leave their sources or matrices of sources.  A release
mechanism can be physical, chemical, or thermal.  The physical and chemical nature of the hazardous
substances or radionuclides in the contaminated source and its immediate environment (e.g., acidity,
alkalinity, and sorptive properties of the receiving media) may influence the release mechanism.
Several release mechanisms can occur simultaneously at a contaminated source.

Chemical Transformation
  
Chemical transformation is due to a variety of chemical reactions, such as oxidation.  During chemical
transformation, a hazardous substance (chemical or radionuclide) changes chemical characteristics
(e.g., the conversion of lead to lead chloride or lead sulfate in acidic soil) and physical characteristics
(e.g., solubility, vapor pressure).  Other examples include the hydrolysis of many chemicals with
water, the methylation of mercury, radiological decay, and photolysis.  This release mechanism
modifies the effectiveness of other release mechanisms.  

Digging and Burrowing
  
This release mechanism refers to human or animal activities that cause the hazardous substances
and/or their constituents to be released from a contaminant source.  Construction activities that entail
soil or sediment excavation, and burrowing actions by small mammals are examples of this release
mechanism.

Dredging and Tracking
  
This release mechanism is caused by the physical force posed by act of dredging or tracking (vehicular
or foot traffic).  Under this release mechanism, the hazardous substances and/or their constituents are
released from the matrix surfaces (solid, semi-solid, or liquid) into air in the form of particulates or
fugitive air emissions, or into water in the form of solubilized chemicals or suspended solids.  Dredging
or tracking actions also serve as migration pathways that transport the released hazardous substances
and their constituents to other media or locations.

Force of Gravity
  
This release mechanism is most applicable to sources that have inadequate containment systems or
poor integrity.  Hazardous substances and their constituents may leak from a unit (e.g., tank, container,
surface impoundment, waste pile) to adjacent soils.  Under this release mechanism, the hazardous
substances are pulled by gravity toward lower subsurface strata through the path of least resistance.

Hydraulic Gradient
  
This release mechanism refers to the pressure caused by differences in ground water depths that results
in the hazardous substances and their constituents being released from the source or
structures/barriers.  A typical example is the leaching of hazardous waste or hazardous constituents
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through the liner of a surface  impoundment or landfill. 

Leaching
  
This release mechanism refers to the movement of soluble chemicals via infiltration into surface soils.
Leaching could be viewed as the combined mechanisms of gravitational force, hydraulic gradient, and
solubility.  As a result of atmospheric precipitation, and runoff from storm and/or ground water
recharge,  infiltration leaching action removes the hazardous substances and their constituents from
a source (e.g., soils) to other media (e.g., perched aquifer).

Runoff
  
This release mechanism refers to the physical force, posed by surface water moving in a downstream
direction, that removes the hazardous substances and their constituents from the source and transports
them to other media.  Runoff also serves as a migration pathway that transports released hazardous
substances and their constituents to other media or locations.  The effectiveness of this release
mechanism is typically related to other mechanisms, such as solubility.  Runoff action is a predominant
cause of release of hazardous substances in contaminated soils along swales channels, river banks, or
ground water recharge areas.  Flooding overland flow may be considered a runoff mechanism on a
larger scale. 

Solubility

This release mechanism refers to the forming of chemical bonds within the solvent or water matrices.
Polar compounds form ionic bonds with the water molecules, acids, or bases.  Non-polar compounds
form weak intermolecular bonds with van der Waals forces in common solvents like kerosene, jet fuels,
hexane, or isopropyl alcohol.  Release stops when the solubility or saturation limit is reached within
the solubilizing agent.  

Tidal Action
  
Like runoff, this release mechanism refers to the physical force posed by the movement of surface
water caused by gravitational force from the moon (diurnal) or storms (episodic).  Tidal action can act
as a release and a transport mechanism, removing the hazardous substances and their constituents from
one medium to another, as well as from one location to another.  Tidal action is applicable to large
inland lakes, and marine and coastal areas.

Uptake
 
This release mechanism refers to physical and/or chemical means occurring at the barrier between an
organism and the contaminated media.  Under this release mechanism, the hazardous substances and/or
their constituents are released from the matrix (food, soil, sediment, and surface water) by physical
means (e.g., molecular diffusion), biochemical means (e.g., active transport), or chemical means
(stomach acids), or a combination of the above.  The biochemical processes following ingestion and
plant translocation mechanism at the root zone are examples of uptake release mechanism.

Volatilization
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This release mechanism is dependent on the chemical characteristics of the hazardous substance (i.e.,
molecular weight, vapor pressure, Henry's Law constant, boiling point, etc.), ambient temperature, and
wind velocity or air movement.  Under this release mechanism, the hazardous substances and/or their
constituents are released from the matrix surfaces (solid or liquid) into air (pores in soil or the ambient
air).  This release mechanism is most applicable to volatile organic chemicals and, to a lesser extent,
semi-volatile organic chemicals. 

Wind Erosion

This release mechanism refers to the frictional force, posed by air movement near the earth surface,
that removes the hazardous substances and their constituents from the source to air.  Under this release
mechanism, the hazardous substances and/or their constituents are released from the matrix surface
into air.  This release mechanism is most applicable to metals and semi-volatile organic chemicals.

Exposure Mechanisms

This is a term used to describe the manner by which hazardous substances or radionuclides released
from the source and transported to the exposure media  (e.g., soil, sediment, ground water, indoor air,
ambient air, surface water, and food/biota) are available to an organism (humans or ecological
receptors) for absorption at the barrier surfaces.  Point of exposure is the location where exposure
media (e.g., soil, sediment surface water, ground water, or biota) are present.

Dermal Contact

This exposure mechanism refers to the exposure to released hazardous substances and their
constituents via the dermal route.

Ingestion

This exposure mechanism refers to the exposure to released hazardous substances and their
constituents via the ingestion route.  Hazardous substances and theis constituents present in ground
water or surface water may be ingested if water is potable, and the exposure point is located
downgradient from the contaminated source and is hydraulically connected.  Contaminants may be
present in biota if the contaminant is bioaccumulative (e.g., PCBs, dioxins/furans, PAHs, and certain
metals [e.g., antimony, arsenic, barium, beryllium, cadmium, chromium, lead, nickel, mercury,
selenium, silver, and thallium]) and  is attractive to ecological species due to availability of food, and
harborage/shelter.

Inhalation

This exposure mechanism refers to the exposure to released hazardous substances and their
constituents via the inhalation route.  The released substances and constituents present in air may be
inhaled if the receptor is located downwind from the source.
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Receptors

Receptors are human or ecological species that are potentially exposed to contaminants at the source
area or other locations where contaminants were transported because of release mechanisms.  A
receptor may be exposed to hazardous substances via several exposure pathways.  Receptor
characterization includes determining locations of potential receptors, activity patterns, and the
presence of subpopulations.
  
Many receptor types or species could be exposed to the hazardous substances or radionuclides released
and transported from the source to the exposure media.  According to Risk Assessment Guidance for
Superfund (RAGS), only significant receptors are to be evaluated for exposure pathway completeness.
These receptors should be those who have the highest degree of exposure (high-end exposure), based
on consideration of the exposure patterns (frequency, duration, and contact rate).  In the case of
ecological receptors, any identified threatened or endangered species should also be considered.

Aquatic

These receptors include free-swimming and benthic organisms, and aquatic vegetation.  These species
could be exposed to contaminated surface water, sediment, ground water infiltration (intersecting
surface water), and/or runoff carrying contaminated soil or sediment.  Bottom feeders or prey fish may
ingest contaminated benthic invertebrates or other aquatic species if the site contaminants are
bioaccumulative and have been transported from the site to surface water bodies, resulting in
biomagnification of hazardous substances.

Occupational

Occupational receptors include persons who work or live on site (e.g., construction workers, industrial
workers, office workers, groundskeepers, visitors).  Depending on their activities and where they are
located relative to the source area, these humans may be exposed via airborne contaminants (gaseous
[including indoor air] or fugitive dust emissions/particulates), incidental soil and sediment ingestion,
and dermal contact.  If they use on-site wells or surface water, they may be exposed to the
contaminants if such media have been contaminated.  If food chain species have been impacted, these
persons may be impacted if such food or species are collected or hunted and ingested, although this
is highly unlikely in most occupational settings. 

Public

Public receptors include humans who live or work near the site (off-site residents and workers).  Public
receptors may be exposed to airborne contaminants (gaseous or fugitive dust emissions/particulates)
if they are located downwind from the site,  or to contaminants in surface water or ground water, if
these waters are used and if contamination is feasible or has occurred, and if the flow directions are
toward these receptors.  Public receptors may also be exposed to contaminants via ingestion of
contaminated food/species collected or hunted.

Terrestrial

These receptors include wild, domestic, farm, and game animals and plants.  These animals and may
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be subject to exposure from airborne contaminants (gaseous or fugitive dust emissions/ particulates)
if the ambient air is contaminated.  If these receptors use contaminated surface or ground water or are
provided with such water for consumption, they may be exposed.  If these species ingest food crops
or other species that bioaccumulate site contaminants, these terrestrial species may also be impacted.
On-site burrowing animals may be impacted or exposed via incidental soil ingestion, inhalation, and
dermal contact routes of exposure.

Trespasser/Non-Residential Visitors

These receptors include humans who live off site and come in contact with the site at a frequency less
than on-site workers or residents.  They include visitors, contract personnel, and delivery personnel.
The relevancy of these receptor categories will depend on the exposure area and the anticipated
activities of the receptor groups.  Depending on their activities and where they trespass or visit the site
and the source area, these receptors could be exposed via airborne contaminants (gaseous emissions
or fugitive dust emissions/particulates), incidental soil and sediment ingestion, or dermal contact.  If
they wade or swim, they may be exposed to the contaminants in on-site sediment or surface water.  If
food chain species have been impacted, these receptors may be impacted if such food/species are
collected or hunted and ingested.
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John Bascietto
at

Office of Environmental Policy and Assistance
RCRA/CERCLA Division
U.S. Department of Energy

1000 Independence Avenue, SW
Washington, DC 20585

Telephone Number: (202) 586-7917
Fax Number: (202) 586-3915

http://www.eh.doe.gov/oepa

For further information,  please contact:

7
Support

EH-413 developed the SCEM Builder to facilitate generation of the SCEM diagrams requested by
EPA as part of CERCLA documentation.  The SCEM Builder is distributed free of charge  primarily
to DOE personnel involved in CERCLA and RCRA actions.  EH-413 can conduct demonstrations
and/or training workshops if requested by DOE offices.



USER’S GUIDE
SUBSURFACE FUGACITY SPREADSHEET TOOL
FOR RESULTS BASED PROJECT MANAGEMENT

The purpose of this User’s Guide is to provide instructions regarding downloading and using a fugacity spreadsheet
to determine the distribution of an organic chemical among air, water (aqueous), soil solids, and non-aqueous phase
liquid (NAPL) in a subsurface environment.

1. access web address:
http://www.engineering.usu.edu/uwrl/www/faculty/fugacity/fugacity.html

2. On page one, select Level 1 Fugacity Model

3. Information is provided in the tab labeled  “Fugacity Level 1" for the chemical benzene.
The information displayed addresses:

(a) chemical characteristics of benzene,
(b) default site characteristics, and
(c) three formats [pie chart, bar chart, and table] for presenting information on the distribution of
benzene among subsurface phases including air, water, soil solids, and NAPL.  In addition, the
table provides values for the concentration of benzene (mg/L) in each phase, based on a total
amount of 1 gm of benzene and a total volume of all phases of 100 m³.

4. Chemical characteristics are obtained from the tab labeled “chemical data.”  Chemical characteristics for
the chemical of interest are obtained as follows:

(1) access the “chemical data” tab, then
(2) locate the chemical (listed in alphabetical order)
(3) copy the list of chemical characteristics
(4) paste the list of chemical characteristics under “Level 1 Fugacity.”

5. Site characteristics are listed under the “Level 1 Fugacity.” tab for a typical “evaluative site” and typical
values are provided as default values.  Site specific data is entered manually.

(1) The volume of each phase can be provided as input, but the total volume of the “evaluative
site” must be 100 (m³).  Therefore the values for each phase represent the “percent” of that phase
within the “evaluative site.”  Ranges of values include:
Soil Phase Range(% volume)       Typical Values (% volume)    

Unsaturated Soil Aquifer
Water 5 - 50 25 40
Air 0 - 40 25 0
Soil Solid 40-60 50 60
NAPL 0 - 50 0 0
(2) Values for % organic carbon in the soil phase and soil bulk density can be provided as input
based on measured values for a particular site.  Standard procedures are available for measuring
these properties (Methods of Soil Analysis, Parts 1& 2, American Society of Agronomy, Inc.,
1982 (Part 1), 1986 (Part 2)).  Values for % organic carbon and soil bulk density in soil include:
Property Range        Typical Values                       

Unsaturated Soil Aquifer
% Organic carbon 0.2 - 5.0 0.5 0.2
Bulk Density (Kg/m³) 1.2 - 1.7 1.3 1.6
(3) The default value for the mass of the compound in the system (air, water, soil solid, and
NAPL) is one gram, but site-specific values can be provided as input.  Calculation of chemical
concentrations in each phase at equilibrium is provided.


	R8 Handbook.pdf
	RCRA Corrective Action Workshop on Results-Based Project Management
	Introduction
	Corrective Action Principles
	Environmental Indicators 
	Human EI
	Groundwater EI

	Conceptual Site Model 
	Part I
	Part II
	Part III (SCEM)

	Managing Risks and Uncertainties
	Innovative Treatment Technologies
	"Open Window" Communication
	Managing Remediation Waste
	Administrative Approaches
	Background for Group Exercise

	Institutional Controls for Final Remedies
	Final Remedy Selection
	Remedy Completion

	WorkshopToolbook2.1.2000.pdf
	Table of Contents for Toolbook
	Introduction
	Fact Sheet #1: History of RCRA Corrective Action  
	EPA Memo 2/11/99: Meeting RCRA Corrective Action GPRA Goals
	EPA RCRIS National Oversight Database: Handlers in the Corrective Action GPRA Universe
	EPA Fact Sheet: Brownfields Economic Redevelopment Initiative
	RCRA Online - Quick Reference Guide
	Reference List for Introduction

	Corrective Action Principles/Reference Tables
	EPA Memo 1/17/97: Use of the Corrective Action Notice of Proposed Rulemaking as Guidance
	May 1, 1996 Advanced Notice of Proposed Rulemaking Corrective Action for Releases From Solid Waste Management Units at Hazard
	Table 1: Interim Corrective Action Quick Reference Table
	Reference Notes for Table 1: Interim Corrective Action 

	Table 2: Final Corrective Action Quick Reference Table
	Reference Notes for Table 2: Final Corrective Action Results

	EPA Fact Sheet #2: Expectations for Final Remedies at RCRA Corrective Action Facilities
	EPA Memo 10/25/91: Managing the Corrective Action Program for Environmental Results:  The RCRA Stabilization Effort 
	EPA Memo 5/25/95: Land Use in the CERCLA Remedy Selection Process
	EPA Memo 4/4/97: The Role of CSGWPPs in EPA Remediation Waste Programs
	Rules of  Thumb for Superfund Remedy Selection
	EPA Memo 1/10/92: Transmittal of  "A Guide to Principal Threat and Low Level Threat Wastes"
	Reference List for Corrective Action Principles and Quick Reference Tables

	Conceptual Site Model (CSM)
	Site Conceptual Exposure Model (SCEM) Builder Information Sheet/Award
	SCEM Award
	Subsurface Fugacity Spreadsheet Tool User's Guide
	Fugacity Examples
	EPA Subsurface Contamination Reference Guide
	Table of Contents
	Chapter 1 - Introduction
	Chapter 2 - Subsurface Remedial Technologies
	Chapter 3 - Contaminant Properties Affecting Subsurface Transport and Fate
	Table References

	Soil Screening Guidance
	EPA Fact Sheet: Soil Screening Guidance 
	Soil Screening Guidance: User's Guide
	Attachment A
	Attachment B
	Attachment C
	Attachment D

	Soil Screening Guidance: Technical Background Document
	Table of Contents
	Part 1: Introduction
	Part 2: Development of Pathway-Specific Soil Screening Levels
	Part 3: Models for Detailed Assessment
	Part 4: Measuring Contaminant Concentrations in Soil
	Part 5: Chemical-Specific Parameters
	Part 6: References
	Appendix A 
	Appendix B
	Appendix C
	Appendix D
	Appendix E
	Appendix F
	Appendix G
	Appendix H
	Appendix I
	Appendix J
	Appendix K
	Appendix L
	Appendix M


	Reference List for Conceptual Site Model

	Managing Risks and Uncertainties
	EPA Uncertainty Management: Expediting Cleanup Through Contingency Planning
	EPA Fact Sheet: RCRA Risk Assessors
	RCRA Risk Assessment Contacts
	National Ecological Risk Assessment Forum Vision Statement
	National Ecological Risk Assessment Forum Group Charter and Operating Guidelines
	Reference List for Managing Risks and Uncertainties

	"Open-Window" Communication
	Fact Sheet: Effective Group Participation Skills
	Fact Sheet: Effective Meetings with the Facility
	Fact Sheet: Working with Resistance
	 RCRA Public Participation Manual
	Table of Contents
	What This Manual Can Do For You
	Chapter 1 - Introduction
	Chapter 2 - Guidelines for a Successful Public Participation Program
	Chapter 3 - Public Participation During the RCRA Permitting Process
	Chapter 4 - Public Participation in RCRA Corrective Action Under Permits and Section 3008(h) Orders
	Chapter 5 - Public Participation Activities: How to Do Them
	Appendix A
	Appendix B
	Appendix C
	Appendix D
	Appendix H
	Appendix I
	Appendix L
	Appendix M
	Appendix N
	Appendix O
	Appendix P
	Appendix Q
	Appendix S
	Appendix T
	Appendices Note

	RCRA Public Involvement Network Main Member List 
	RCRA Public Involvement Network Secondary Member List
	EPA Fact Sheet: Community Advisory Groups (CAGs) at Superfund Sites
	EPA "Superfund Community Involvement Handbook and Toolkit" (Various Sections)
	Public Availability/Poster Sessions
	Conflict Resolution/ADR
	Risk Communication
	The Community Visioning Process
	Public Meetings
	Facilitation

	Reference List for "Open Window" Communication

	Environmental Indicators
	CA725 Current Human Exposures Under Control
	CA725 Flowchart Current Human Exposures Under Control
	CA750 Migration of Contaminated Groundwater Under Control
	CA750 Flowchart Migration of Contaminated Groundwater Under Control
	Interim-Final Guidance Memorandum
	Reference List for Environmental Indicators

	Dynamic Workplans and Field Analytics
	EPA Memo 1/28/98: Documented Savings Using Field Analytical Technologies
	A Guideline for Dynamic Workplans and Field Analytics: The Keys to Cost-Effective Site Characterization and Cleanup
	Table of Contents
	Introduction
	Dynamic Workplans
	Factors to be Considered

	Dynamic Workplan Guideline: Purpose and Objective
	The Dynamic Workplan Process
	Adaptive Sampling and Analysis Strategy

	Introduction to Field Analytics
	Field Measurement and Contaminants of Concern
	Field Analytical Techniques
	Sample Throughput Rates and Analytical Properties
	Site or Facility Requirements
	Quality Control

	Dynamic versus Traditional Investigation and Cleanup Costs 
	Appendix - Field Analysis Costs
	Tables and Figures
	Table 1. Number of Samples Analyzed per Day
	Table 2. Comparison of Field Technologies for PCBs and PAHs
	Table 3. Field and Laboratory Cost and Data Turnaround Time Comparison
	Table 4. Field Analytical Measurement Costs
	Table 5. Capital Equipment Costs
	Figure 1. Traditional Site Investigation
	Figure 2. Dynamic Workplan Approach
	Figure 3. Adaptive Sampling and Analysis Flow Chart
	Figure 4. Example of Sampling and Analysis Flow Chart
	Figure 5. Data Attributes



	EPA Efforts to Promote Improved Processes for Site Characterization and Monitoring
	Reference Lists Courtesy of The Nielson Environmental Field School, Inc.
	EPA Innovations in Site Characterization; Case Study: Hanscom Air Force Base, Operable Unit 1 (Sites 1, 2, and 3)
	EPA Memo 8/7/98: Clarification Regarding Use of SW-846 Methods
	EPA Fact Sheet: Field Sampling and Analysis Technology Matrix and Reference Guide
	EPA Fact Sheet: Field Analytical and Site Characterization Technologies, Summary of Applications
	EPA Fact Sheet: Environmental Technology Verification (ETV) Program, Site Characterization and Monitoring Technologies Pilot
	EPA Fact Sheet: Site Characterization Library, Volume 1, Release 2:  National Exposure Research Laboratory (NERL) - Las Vegas
	EPA CLU-IN: Hazardous Waste Clean-Up Information World Wide Web Site
	EPA TechDirect : Technology Information Service
	EPA CERCLA Education Center TIO: Field-Based Site Characterization Technologies Short Course Information
	EPA CERCLA Education Center TIO: Field-Based Site Characterization Technologies Course Information
	EPA CERCLA Education Center TIO: Strategies for Field-Based Analytical and Sampling Technologies Course Information

	Managing Remediation Waste
	EPA Management of Remediation Waste Under RCRA
	EPA Memo 10/15/98: Summary Chart of October 14, 1998 Memorandum "Management of Remediation Waste Under RCRA"
	EPA Fact Sheet: Final HWIR-Media Rule 
	Reference List for Managing Remediation Waste

	Administrative Approaches
	Letter from Waterman, EPA, to Lavine, Whyco/Model Facility Agreement, May 1996
	Letter from Waterman, EPA, to Lavine, Whyco Regarding Voluntary Corrective Action, November 1996
	Letter from Hyner, Whyco, to Waterman, EPA Regarding Voluntary Corrective Action/Stabilization Criteria, January 1997
	Letter/Region 3 Facility-Lead Corrective Action Model Agreement
	Reference List for Administrative Approaches

	Final Remedy Selection
	Federal Remediation Technologies Roundtable Remediation Case Studies: Fact Sheet and Order Form
	EPA Citizens' Guide to Understanding Innovative Treatment Technologies
	The Federal Remediation Technologies Roundtable Remediation Technologies Screening Matrix and Reference Guide, 3rd Edition
	EPA CERCLA Education Center TIO: Innovative Treatment Technologies Short Course
	EPA CERCLA Education Center TIO: Innovative Treatment Technologies Course
	EPA Expediting Cleanup Through Contingent Removal Actions
	Reference List for Final Remedy Selection

	Remedy Completion
	EPA Memo 9/24/96: Coordination Between RCRA Corrective Action and Closure and CERCLA Site Activites
	EPA Memo 3/16/98: Risk Based Clean Closure
	Reference List for Remedy Completion

	Recent Developments in Innovative Treatment Technologies
	EPA Directive: Use of Monitored Natural Attenuation at Superfund, RCRA Corrective Action, and Underground Storage Tank Sites

	Post-Closure
	Final Post-Closure Rule
	EPA Fact Sheet: Post-Closure Permit Amendment Addresses Corrective Action 
	Post-Closure Rule Module

	Glossary/Acronyms
	Glossary of Key Workshop Acronyms and Terms


	Remediation Waste References2.1.2000.pdf
	Management of Remediation Waste Under RCRA
	Summary Chart of October 14, 1998 Memorandum
	Road Map
	Area of Contamination Policy
	Information on the Scope and Applicability of the Area of Contamination Concept During RCRA Cleanups
	Use of AOC Concept During RCRA Cleanups
	EPA Interpretation of "Active Management" in the Closing of Waste Management Facilities 
	Use of Correctve Action Management Unit (CAMU) Concept
	Applicability of RCRA Requirements to Common Extraction Activities
	LDR Applicability for Investigative Derived Wastes
	Applicability of LDR Guides
	Replacement of Contaminated Soil and Debris Under a Treatability Variance
	Applicability of LDR and Permitting
	Final NCP - Preamble Discussing AOC
	Superfund LDR Guide #5 - Determining When LDRs Are Applicable to CERCLA Response Actions
	Proposed NCP - Preamble Discussing AOC

	Corrective Action Management Units (CAMUs) and Corrective Action Temporary Units (TUs)
	Agency Flexibility in the CAMU Rule
	Appropriate Mechanism for Approval of CAMU at U.S.S. Lead Facility
	Impact of CAMU Regulations on the Managment of "As Generated" Hazardous Wastes
	CAMUs and TUs, Final Rule
	EPA Authority of CAMUs During a State Cleanup Using CERCLA-like Authority and Similar State Documents

	Determination of When Contamination is Caused by a Listed Hazardous Waste
	Land Disposal Rule Phase IV; Preamble Discussion on LDR Applicability to Contaminated Soil
	Management of Hazardous Contaminated Media (HWIR-Media); Proposed Preamble Discussion on Application of LDRs
	Proposed NCP - Preamble Discussion on Determination of When a Waste is a Listed Waste Under RCRA

	Site-Specific LDR Treatment Variances
	LDR Phase IV Soil Treatment Standards - Preamble Discussion on Variance from Soil Treatment Standards
	Clarification of Standards for Hazardous Waste - LDR Treatment Variances, Final Rule 
	Use of Site-Specific Land Disposal Restriction Treatability Variances Under 40 CFR 268.44(h) During Cleanups
	HWIR-Media Proposal - Preamble Discussion on Media Treatment Variances
	Preamble Discussion on Non-Rulemaking Procedures for Site-Specific LDR Treatment Variances 

	Treatability Studies Exemption
	Hazardous Waste Treatability Studies Sample Exclusion Rule
	Clarification of RCRA Regulations Concerning Notification for Treatability Studies
	Hazardous Waste Treatability Studies Sample Exemptions - Final Rule

	Exemption for Ninety Day Accumulation
	Exemption for Ninety Day Accumulation

	Permit Waivers
	RCRA Permit Requirements for State Superfund Actions
	Transmittal of Guidance on the Use of Section 7003 of RCRA

	Exemption from 40 CFR Part 264 Requirements for People Engaged in the Immediate Phase of a Spill Response
	Response to Questions on a Variety of RCRA Issues Related to Remediation of Contamination at a Facility
	Responses to Questions Related to Accidental Spills of Listed or Characteristic Hazardous Wastes
	Preamble Discussion on the Hazardous Waste Spill Response Exemption

	Changes During Interim Status to Comply With Corrective Action Requirements
	Changes to Interim Status Facilities, Final Rule - Changes During Interim Status Related to Corrective Action

	Emergency Permits
	Interpreting the Emergency Permit Regulations
	Hazardous Waste and Consolidated Permit Regulations Preamble Discussion on Emergency Permits

	Temporary Authorizations at Permitted Facilities
	Permit Modifications for Hazardous Waste Management Facilities, Final Rule - Preamble Discussion on Temporary Authorizations

	Contained-In Policy
	HWIR Media - Final Rule - Preamble Discussion on "How has EPA Tried To Solve These Problems in the Past?"
	Concerns Regarding Effects LDR Treatment Standards may have on Cleanup of Manufactured Gas Plant Sites  
	LDR Phase IV Final Rule - Contained-In Preamble Discussion
	HWIR Media - Proposed Preamble Discussion on the Contained-In Policy
	Clarification of Several RCRA Issues Including the Contained-In Policy
	Response to a Letter Seeking Clarification of the Contained-In Policy
	Contained-In Policy as it Applies to Environmental Media Contaminated With P and U Listed Wastes
	Contained-In Policy as it Applies to Contaminated Soils
	Clarification of Issues Relating to the Regulatory Status of Soils Contaminated From Releases of Commercial Chemical Products
	Identification and Listing of Hazardous Waste (CERCLA) - Preamble on Codification of Contained-In Policy for Debris 
	Summarization of EPA's Current Position on the Contained-In Policy
	EPA Interpretation of the Contained-In Policy
	Status of Contaminated Groundwater and Limitations on Disposal and Reuse
	Status of Personnel Protective Equipment as a RCRA Waste
	RCRA Regulatory Status of Contaminated Groundwater

	Soil Treatment Standards
	Phase IV LDR Rule - Clarification of Effective Dates
	LDR Phase IV Final Rule - Preamble Discussion on LDR Treatment Standards for Soil
	Alternative LDR Treatment Standards for Contaminated Soil
	Interpretation of LDR Phase II Final Rule as it Pertains to Underlying Hazardous Constituents in the Soil That Exhibit TC

	RCRA Section 3020(b) Exemption for Reinjection of Contaminated Groundwater
	Applicability of LDRs to RCRA & CERCLA Groundwater Treatment Reinjection - Superfund Management Review - No. 26

	LDR Treatment Standards for the Contaminated Debris
	Clarification of the RCRA Regulations Applicable to Hazardous Debris
	LDRs for Newly Listed Wastes and Hazardous Debris - Final Rule Summary
	LDRs for Newly Listed Wastes and Hazardous Debris - Preamble Discussion
	LDRs for Newly Listed Wastes and Hazardous Debris - Treatment Standards for Hazardous Debris



