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6.3.11 Principal Threat Wastes

The NCP establishes an expectation that EPA will
use treatment to address the principal threats posed by
a site wherever practicable (NCP §300.430(a)(1)(iii)(A)).
The �principal threat� concept is applied to the charac-
terization of �source materials� at a Superfund site.  A
source material is material that includes or contains haz-
ardous substances, pollutants or contaminants that act
as a reservoir for migration of  contamination to ground
water, surface water or air, or acts as a source for direct
exposure.  Contaminated ground water generally is not
considered to be a source material; however, Non-Aque-
ous Phase Liquids (NAPLs) in ground water may be
viewed as source material.  Principal threat wastes are
those source materials considered to be highly toxic or
highly mobile that generally cannot be reliably contained,
or  would present a significant risk to human health or
the environment should exposure occur. 20  The deci-
sion to treat these wastes is made on a site-specific basis
through a detailed analysis of the alternatives using the
nine remedy selection criteria.  Remedies which involve
treatment of principal threat wastes likely will satisfy
the statutory preference for treatment as a principal el-
ement, although this will not necessarily be true in all
cases.  This section of  the Decision Summary should dis-
cuss the source materials constituting principal threats at
the site and discuss how the alternatives will address
them.  [For definitions and examples, see Highlight 6-
26 and A Guide to Principal Threat and Low Level Threat
Wastes, OSWER 9380.3-06FS, November 1991.]

6.3.12 Selected Remedy

This section expands upon the details of the Se-
lected Remedy from that which was provided in the
Description of  Alternatives section of  the ROD.  This sec-
tion should provide the appropriate level of detail about
the engineering details and estimated costs for the Se-
lected Remedy so that the design engineer has enough
information to initiate the design phase of  the response
action.  This will minimize the likelihood of unantici-
pated changes to the scope and intent of the Selected
Remedy.  This discussion should be organized in four
sections: (1) Summary of the Rationale for the Selected
Remedy (2) Description of  the Selected Remedy, (3)
Summary of Estimated Remedy Costs, and (4) Ex-
pected Outcomes of  Selected Remedy.

1) Summary of the Rationale for the Selected Rem-
edy

This section provides a concise discussion of the
principal factors upon which the remedy selection deci-
sion is based.  While a number of these reasons may be
reiterated in the statutory determinations (Section 6.3.13),
or be based on one or more of  those determinations, a
discussion of the key rationale for remedy selection is a
logical outgrowth of the previous summary discussion
of  the comparison of   alternatives, and can serve as a
bridge to the expanded discussion of the selected rem-
edy and statutory determinations.

The decisive factors that led to selecting the rem-
edy should be described (i.e, a description of how the
selected remedy provides the best balance of tradeoffs
with respect to the balancing and modifying criteria).

2) Description of the Selected Remedy

This section should expand on the description of
the Selected Remedy from that which was provided in
the Description of  Alternatives (Section 6.3.9).  Take the
bulleted list of the major remedy components and ex-
pand, where appropriate, to an increased level of detail
(i.e., the level of detail one would provide to a subse-
quent Remedial Project Manager or PRP to implement
the Remedial Design for the project).21  While perhaps

20  The reasonably anticipated future land use at a site is signifi-
cant 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 real-
istic 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 not be
considered a principal threat under a non-residential exposure sce-
nario.  Although no �threshold level� of  risk has been established to
identify principal threat waste, a general rule of thumb is to con-
sider 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 (Rules of Thumb for Superfund Remedy Selection,
EPA 540-R-97-013, August 1997).

21  This section of the ROD should mention that the remedy
may change somewhat as a result of the remedial design and con-
struction processes.  Changes to the remedy described in the ROD
will be documented using a technical memorandum in the Admin-
istrative Record, an  ESD, or ROD amendment (in accordance with
the procedures described in Chapter 7).
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more detailed, the description of remedial components
provided in this section should nonetheless be consis-
tent with initial descriptions of the alternative provided
earlier in the ROD.

One specific area of the Selected Remedy that
should be expanded upon is the description of the in-
stitutional control components of  the remedy.  Describe
the institutional controls as explicitly as possible. Include
performance goals (e.g., restrict access to land), the means
of implementing the controls (i.e., conveyance), and the
implementing entity (e.g., private party or governmental
entity).  If a separate institutional controls implementa-
tion document has been developed (e.g., Institutional
Controls Plan), this document should be summarized
in this section of the ROD as well (Institutional Controls:
A Reference Manual, March 1998 draft).

3) Summary of the Estimated Remedy Costs

One aspect of the Selected Remedy that should be
described in detail is the cost estimate for implementing
the Selected Remedy.   This subsection should present a
more detailed estimated cost breakdown than that pro-
vided in the Description of  Alternatives section.  Although
this information may also be available in the Feasibility
Study, a much broader public audience is interested in
what is being spent on Superfund cleanups.  RODS
serve as the primary data source for a host of  internal
and external parties interested in analyzing the costs of
Superfund cleanups.  Because all RODs are available to
the public and are easier to obtain than large documents
from the Administrative Record file for a site, it is im-
portant to present the estimated costs of the cleanup
plan in as much detail as possible in the ROD.

Highlight 6-26 : Key Definitions for Identifying Source Materials
Constituting Principal Threats

The NCP establishes an expectation that EPA will use treatment to address the principal threats posed by a site
wherever practicable (NCP §300.430(a)(1)(iii)(A)).  Identifying principal 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, non-principal 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.

Wastes that generally will be considered to constitute principal threats include, but are not limited to, the follow-
ing:

• Liquid source material - waste contained in drums, lagoons or tanks, free product in the subsurface (i.e.,
NAPLs) containing contaminants of concern (generally excluding ground water).

• Mobile  source material - surface soil or subsurface soil containing high concentrations of chemicals of
concern that are (or potentially are) mobile due to wind entrainment, volatilization (e.g., VOCs), surface runoff,
or subsurface transport.

• Highly-toxic source material - buried drummed non-liquid wastes, buried tanks containing non-liquid wastes,
or soils containing significant concentrations of highly toxic materials.

Wastes that generally will not constitute principal threats include, but are not limited to, the following:

• Non-mobile contaminated source material of low to moderate toxicity - surface soil containing chemicals of
concern that generally are relatively immobile in air or ground water (i.e., non-liquid, low volatility, low leachabil-
ity contaminants such as high molecular weight compounds) in the specific environmental setting.

• Low toxicity source material - soil and subsurface soil concentrations not greatly above reference dose levels
or that present an excess cancer risk near the acceptable risk range were exposure to occur.

Source:  A Guide to Principal Threat and Low Level Threat Wastes (OSWER 9380.3-06FS, November 1991).
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This generally can be accomplished by presenting a
one to two-page cost estimate summary table (in the
same level of detail as provided in the FS). This engi-
neering-oriented �activity-based� estimate should be
determined from the major construction and annual
O&M activities anticipated to implement each major
component of  the Selected Remedy.  This estimate
should include estimated capital, annual O&M, and to-
tal present worth costs; discount rate; and the number
of years over which the remedy cost estimate is pro-
jected.  For example, if  the Selected Remedy is com-
prised of a soil and ground-water component, major
construction and annual O&M activities and their as-
sociated unit and total cost estimates should be clearly
presented in a tabular format.  If  more information is
available, this section should NOT merely present lump
sum capital, annual O&M, and total present worth cost
estimates for the entire remedy.  The presentation of
the cost estimate should make basic assumptions clear
(i.e., discount rate and duration of O&M) and identify
sources of uncertainty in capital and annual O&M cost
estimates. An example of  an �activity-based estimate�
is contained in Highlight 6-29.  Highlight 6-28 provides
standard cost estimate disclaimer language to acknowl-
edge the uncertainty associated with cost estimates. Tips
for developing this table are provided in Highlight 6-
30.22

Additional guidance for remedy cost estimating is
provided in the Remedy Cost Estimating Procedures Manual:
A Guide to Developing and Documenting Remedial Alternative
Cost Estimates During the Feasibility Study (EPA 540-R-98-
045, December 4, 1998 Final Review Draft).

Highlight 6-27: Tips on Writing the “Selected Remedy” Section

• Expand on the bullet list of major remedy components presented in the Description of Alternatives to give a
design engineer enough information to correctly interpret the technical intent of the ROD.

• Present a clear and well annotated cost estimate summary table.  The detailed cost information for the Selected
Remedy is generally presented in the FS.  This summary table, or the relevant information, can be copied and
incorporated into a summary table similar to the one presented in Highlight 6-29.

• Present the basis and rationale for cleanup levels in a table and explain in the text where and how they will be
applied during the response action.

22  For response actions where a combination of several alter-
natives evaluated in the FS become the basis for the Selected Rem-
edy, and hence a detailed cost estimate is not contained in the FS
background materials, the services of the Army Corps of Engineers
or a RACs technical support contractor should be obtained to con-
struct a more detailed cost estimate for inclusion in the ROD.

Highlight 6-28:  Standard Cost
Estimate Disclaimer Language

The information in this cost estimate summary
table is based on the best available informa-
tion regarding the anticipated scope of the re-
medial alternative.  Changes in the cost ele-
ments are likely to occur as a result of new
information and data collected during the engi-
neering design of the remedial alternative.  Major
changes may be documented in the form of a
memorandum in the Administrative Record file,
an ESD, or a ROD amendment.  This is an
order-of-magnitude engineering cost estimate
that is expected to be within +50 to -30 percent
of the actual project cost.
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Highlight 6-29: Example Table Format - Cost Estimate Summary for the Selected Remedy

Capital Costs for Remedy Component 1

Description Quantity Unit Unit Cost Cost

1. Mobilization/Demobilization -- LS -- $11,925

2. Site Preparation

Decommission Utilities -- LS --

Perform Site Survey 3 Day $910.00 $2,730

Install Temporary Construction Fencing 3,000 LF $5.65 $16,950

Remove & Replace Existing Monitoring Wells 11 Well $3,500.00 $38,500

3. Structural Demolition and Disposal

Building Demolition -- LS -- $195,314

Dispose of Drums w/Contaminated Materials 374 Drum $136.00 $50,864

Recycle misc. Items (tires, auto tanks, pipes,
etc.)

25 Ton $75.00 $1,875

4. Storage Tank Removal & Reclamation 8 Tank $6,750.00 $54,000

5. Water Control

Construct Dewatering Pad 2,500 SY $45.17 $112,925

Install Diversion Ditches and Berms 1,650 LF $3.64 $6,006

6. Consolidation of Solids

Temporarily Relocate Residents 160 Person $410.00 $65,600

Excavation of Contaminated Soil 14,300 CY $15.12 $216,216

Hydraulic Dredging of Lagoon Sediment 3,300 CY $3.00 $9,900

Dewater w/Plate-Frame Filter Press 3,300 CY $38.75 $127,875

Hauling 14,300 CY $2.25 $32,175

Backfill Excavations w/Clean Fill 19,400 CY $4.69 $90,986

Clean Topsoil & Hydro-seed 14,300 CY $16.00 $228,800

7. Soil Disposal (Off-Site Landfill) 19,400 CY $250.00 $4,850

8. Safety Monitoring and Sampling

Soil Sampling and Analysis (1 sample/lot) 80 Lot $850.00 $68,000

Health and Safety Expenditures (30 people @
$60/person/day)

90 Day $1,800.00 $162,000

9. Wastewater Treatment 350,000 Gallon $0.45 $157,500

NAPL Disposal 10,000 Gallon $4.00 $40,000

10. Facility Cover

Place 2-foot Topsoil Layer 33,700 CY $16.00 $539,200

Recontour/ Shape & Grade ACC Facility 50,550 SY $0.53 $26,792

Hydroseed 450,000 SF $0.06 $27,000

Subtotal $7,134,633

Contingency Allowances (15%) $1,070,195

Project Management and Support (10%) $713,463

Total Capital Cost $8,918,291
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Highlight 6-29: Example Table Format - Cost Estimate Summary for the Selected Remedy
(continued)

Annual Operation and Maintenance Costs for Remedy Component 1

Description Quantity Unit Unit Cost

1. Water Monitoring

Sampling 15 Year $7,470.00

Laboratory Analysis 15 Year $11,240.00

2. Site Inspections/ Cover Maintenance 15 Year $400.00

Subtotal $19,110.00

Contingency Allowances (25%) $4,777.50

Project Management and Support (15%) $2,866.50

Total Annual O& M Cost $26,754.00

Summary of Present Worth Analysis

Year Capital Cost Annual O&M
Cost

Total Cost Discount Factor (7%) Present Worth

0 $8,918,291 $8,918,291 1.000 $8,918,291

1 $26,754 $26,754 0.935 $25,015

2 $26,754 $26,754 0.873 $23,356

3 $26,754 $26,754 0.816 $21,831

4 $26,754 $26,754 0.763 $20,413

5 $26,754 $26,754 0.713 $19,076

6 $26,754 $26,754 0.666 $17,818

7 $26,754 $26,754 0.623 $16,668

8 $26,754 $26,754 0.582 $15,571

9 $26,754 $26,754 0.544 $14,554

10 $26,754 $26,754 0.508 $13,591

11 $26,754 $26,754 0.475 $12,708

12 $26,754 $26,754 0.444 $11,879

13 $26,754 $26,754 0.415 $11,103

14 $26,754 $26,754 0.388 $10,381

15 $26,754 $26,754 0.362 $9,685

TOTALS $8,918,291 $401,310 $9,319,601 $9,161,940

Total Present Worth Cost $9,161,940

Notes
Unit costs are for illustration only and should not be used for cost estimating purposes.  
Capital cost estimates are not discounted because the construction work will be performed in the first year.  O&M costs are reported
as present worth estimates given a 7% discount rate for a 15 year duration.  Cost estimates are based on soil volume estimates which
may be refined when remedy is designed.  Cost estimates are within +50 to -30% accuracy expectation.  Project management and
support should account for the cost of the RD and the administrative/project management costs for the RD/RA and O&M.
LS= Lump Sum
LF= Linear Foot
SY= Square Yard
CY= Cubic Yard

Contingency Allowances (25%)
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4) Expected Outcomes of the Selected Remedy

This section should present the expected outcomes
of  the Selected Remedy in terms of  resulting land and
ground-water uses and risk reduction achieved as a re-
sult of the response action.  The discussion should de-
scribe the following for each portion or media of the
site (if applicable).  Highlight 6-31 gives an example of
the type of  information that would be included in this
section of  the ROD.

� Available uses of  land upon achieving cleanup
levels.  Note time frame to achieve available
use  (e.g., commercial or light industrial use avail-
able in three years when cleanup levels are
achieved);

� Available uses of  ground water upon achiev-
ing cleanup levels.  Note time frame to achieve
available use  (e.g., restricted use for industrial
purposes in TI waiver zone, drinking water use

in non-TI zone upon achieving cleanup levels
in 100 years);

� Final cleanup levels for each medium (i.e., con-
taminant-specific remediation goals), basis for
cleanup levels, and risk at cleanup levels (if ap-
propriate).23  See Highlight 6-32 for example
table format and language (NCP
§300.430(f)(5)(iii)(A));

� Anticipated socio-economic and community
revitalization impacts, where such information

Highlight 6-30: Tips for Presenting Summary of Cost Estimate for Selected Remedy

• Present a summary table of the major capital and annual O&M cost elements for the Selected Remedy.  This 1-
2 page table should present the major construction and O&M activities required to implement each remedy
component along with their associated unit and total costs.  See Highlight 6-29 for an example of this format.

• Present the major cost elements in a logically organized sequence, itemized to a level of detail that is appropriate
for the Selected Remedy.  For example: project design, management and support, site work/preparation,
sampling and analysis, treatment system costs, containment system costs, post-treatment/containment costs,
annual O&M costs for treatment/containment system, and annual O&M costs for institutional controls/monitoring/
five-year reviews (cost elements should be itemized below these levels if possible).

• Use footnotes to this summary table to define terminology, major assumptions, and sources of information
used in developing the cost estimate.

• Identify the discount rate used for calculating total present worth costs (current OSWER policy is 7%).

• Identify the time frame over which O&M expenditures are anticipated (i.e., O&M duration or period of performance).

• If O&M activities are expected to exceed 30 years, and the cost estimate does not forecast beyond that time
period, explain how the cost estimate accounts for long-term O&M costs (e.g., replacement costs are assumed
as part of O&M estimate, capital costs should be recalculated after 30 years, data obtained from remedial
action and 5-year reviews will be utilized to refine long-term O&M cost estimates).

• Identify major sources of uncertainty and potential cost drivers for the reader so that the information is not
misinterpreted.  If a sensitivity analysis was performed on the cost estimate, summarize the results.

• Qualify all cost information reported in RODs as estimates, with  an  accuracy expectation of +50  to -30%.
These estimates are refined as the remedy is designed and implemented.  Even after the remedial action is
constructed, the total project cost should still be reported as an estimate due to the uncertainty associated with
annual O&M expenditures.

23  Cleanup Levels:  Final cleanup levels establish acceptable
contaminant-specific exposure levels that are protective of human
health and the environment.  They are not formally determined
until the site remedy is ready to be selected and are established in the
ROD.  In the ROD, it is preferable to use the term �remediation
level� or �cleanup level� rather than  �remediation goal� in order to
make clear that the Selected Remedy establishes binding require-
ments (Risk Assessment Guidance for Superfund, Volume I. Human
Health Evaluation Manual (Part B, Development of  Risk-Based Prelimi-
nary Remediation Goals), Interim Final (EPA 540-R-92-003, Decem-
ber 1991).
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Highlight 6-31: Example Expected Outcomes for Selected Remedy

Site Area A:
Permanent Waste
Management Area

Site Area B:
Restricted Use

Site Area C:
Unrestricted Use

Site
Scenario

Exposure controlled through
use of engineering and
institutional controls ONLY

Exposure controlled through
use of treatment, followed by
containment, and/or institutional
controls

Exposure controlled through
use of treatment and off-site
disposal of residuals (i.e.,
nothing left on-site above
health-based levels)

Summarize
in Expected
Outcomes
Section of

ROD

• Available uses of land and
time frame (e.g., long-term
waste management)

• Available uses of ground
water and time frame (e.g.,
restricted use in TI waiver
zone, drinking water use in
non-TI zone upon
achieving cleanup levels in
50-70 years)

• Anticipated socio-economic
and community
revitalization impacts

• Anticipated environmental
and ecological benefits

• Available uses of land and
time frame (e.g., commercial
or light industrial use
available in three years)

• Available uses of ground
water and time frame (e.g.,
restricted use for industrial
purposes in TI waiver zone,
drinking water use in non-TI
zone upon achieving
cleanup levels in 50-70
years)

• Cleanup levels, basis, and
residual risk (table)

• Anticipated socio-economic
and community (e.g., job
creation and tax revenues)
revitalization impacts

• Anticipated environmental
and ecological benefits (e.g.,
wetlands restoration)

• Available uses of land and
time frame (e.g.,
residential redevelopment
available in five years)

• Available uses of ground
water use and time frame
(e.g., unrestricted drinking
water use available in 10
years)

• Cleanup levels, basis, and
residual risk (table)

• Anticipated socio-
economic and community
revitalization impacts
(e.g., increased property
values and removal of
urban blight)

• Anticipated environmental
and ecological benefits
(e.g., sensitive habitat
restored)
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Highlight 6-32: Example Table Format - Cleanup Levels for Chemicals of Concern

Media : Soil
Site Area:  Waste Area B
Available Use:  Residential
Controls to Ensure Restricted Use (if applicable): N/A
Chemical of Concern 1 Cleanup Level 2 Basis for Cleanup Level  3 Risk At Cleanup Level  4

Benzo(a)pyrene 0.026 mg/kg (ppm) Risk Assessment Cancer risk = 1 x 10-6

4,4'-DDT 0.012 mg/kg (ppm) Risk Assessment Cancer risk = 1 x 10-6

Dieldrin 0.54 mg/kg (ppm) Risk Assessment Cancer risk = 1 x 10-6

Notes

1 Identify Chemicals of Concern from risk assessment.
2 Provide units of measure.
3 Examples include: Compliance with Federal or State ARARs (e.g., MCLs or non-zero MCLGs), health or ecological risk-

based levels, and background levels.  If health or ecological risk-based levels are identified as the basis, provide the cancer
or noncancer risk level (e.g., 1x10-6 or HQ = 1) that the cleanup level will achieve.

4 Specify the carcinogenic and/or non-carcinogenic risk associated with the cleanup level.  Present the exposure scenario(s)
upon which cleanup levels are based in a footnote to this table (e.g., cleanup levels and residual risk information presented
in this table are based on the risk associated with exposure to soil contamination through volatilization and inhalation by
future on-site residents (lifetime)).

Example Language Describing Cleanup Levels for Chemicals of Concern

The purpose of this response action is to control risks posed by direct contact with soil and ground water and to minimize
migration of contaminants to ground water.  The results of the baseline risk assessment indicate that existing conditions at the
site pose an excess lifetime cancer risk of 2.6 x 10-2 from direct contact with contaminated soils and 2.5 x 10-3 from ingestion of
contaminated ground water.  This risk relates to the benzo(a)pyrene, DDT, and dieldrin  concentrations in soil and ground water.
This remedy shall address all soils contaminated with benzo(a)pyrene in excess of 0.026 mg/kg, DDT in excess of 0.012 mg/kg
and dieldrin in excess of 0.54 mg/kg, which each would correspond to an excess lifetime cancer risk of 10-6.  Since no Federal or
State ARARs exist for soil, the action levels for soil were determined through a site-specific risk analysis. These soil cleanup
levels shall also be protective at the 10-6 excess cancer risk level for each chemical of concern. Treatment shall be monitored to
ensure that cleanup levels are achieved.  The site is expected to be available for  unrestricted residential land use as a result of
the remedy.
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is readily available and sufficiently documented
(e.g., increased property values, reduced water
supply costs, jobs created, increased tax rev-
enues due to redevelopment, environmental
justice concerns addressed, enhanced human
uses of ecological resources); and

� Anticipated environmental and ecological ben-
efits, where such information is readily avail-
able and sufficiently documented (e.g., restora-
tion of sensitive ecosystems, protection of en-
dangered species, protection of wildlife popu-
lations, wetlands restoration).

6.3.13 Statutory Determinations

The purpose of this section is to provide a brief,
site-specific description of how the Selected Remedy
satisfies the statutory requirements of CERCLA §121
(as required by NCP §300.430(f)(5)(ii)) and explain the
five-year review requirements for the Selected Remedy.
Highlight 6-33 illustrates the relationship between the
nine evaluation criteria and the statutory requirements.

1) Protection of Human Health and the Environ-
ment

This discussion must describe how the Selected
Remedy will  adequately protect human health and the
environment through treatment, engineering controls,
and/or institutional controls (NCP §300.430(f)(5)(ii)).
Specifically, the remedy should be described in terms
of how the existing or potential risks posed by the site
or operable unit through each pathway will be elimi-
nated, reduced, or controlled by the response action.
This discussion should also indicate that exposure levels
will be reduced to protective ARAR levels or to within
EPA�s generally acceptable risk range of  10-4 to 10-6 for
carcinogenic risk and below the HI of 1 for non-
carcinogens.  Finally, this discussion should reflect that
the implementation of the Selected Remedy will not
pose unacceptable short-term risks or cross-media im-
pacts.  If  the site presents ecological risks, then there
should be a brief discussion of how the remedy pro-
vides adequate protection of the environment. See also
Risk Assessment Guidance for Superfund. Volume 1. Human
Health Evaluation Manual (Part C, Risk Evaluation of  Reme-
dial Alternatives), Interim Final (EPA 540-R-92-004, De-
cember 1991).

2) Compliance with Applicable or Relevant and
Appropriate Requirements24

NCP §§300.430(f)(5)(ii)(B) and (C) require that a
ROD:

� Describe the Federal and State ARARs that the
remedy will attain; and

� Describe the Federal and State ARARs that the
remedy will not meet, the waiver invoked, and
the justification for invoking the waiver.

The ARARs that the Selected Remedy will attain
should be listed and briefly described.  Provide the regu-
latory citation in an appropriate level of detail.  Some
remedies may require a more lengthy discussion of a
statute or regulation.  A tabular summary should be
used if appropriate.  See Highlight 6-34 for an example.

This section should also describe other available
information that does not constitute an ARAR (e.g., ad-
visories, criteria, and guidance) that should be consid-
ered in the analysis if it helps to ensure protectiveness
or is otherwise appropriate for use in a specific alterna-
tive.  Such information is commonly referred to as TBCs
(To Be Considered).  Use of  a TBC should be justified
for the record.25

24  Applicable or Relevant and Appropriate Requirements
(ARARs) include substantive provisions of  any promulgated Fed-
eral or more stringent State environmental standards, requirements,
criteria, or limitations that are determined to be legally applicable or
relevant and appropriate requirements for a CERCLA site or ac-
tion.  These requirements may include regulations promulgated un-
der the Resource Conservation and Recovery Act (RCRA), the
Toxic Substances Control Act (TSCA), the Safe Drinking Water Act
(SDWA), the Clean Water Act (CWA), and other Federal or State
environmental laws.  Applicable requirements are those clean-up stan-
dards, standards of control, and other substantive environmental
protection requirements, criteria, or limitations promulgated under
Federal or State law that specifically address a hazardous substance,
pollutant, contaminant, remedial action, location, or other circum-
stance found at a CERCLA site.  Relevant and appropriate requirements
are requirements that, while not legally �applicable� to circum-
stances at a particular CERCLA site, address problems or situations
sufficiently similar to those encountered at the site that their use is
well-suited.  (See the NCP at 40 CFR 300.5 for definitions.)  Addi-
tional guidance on ARARs is provided in CERCLA Compliance with
Other Laws Manual: Parts I and II (EPA 540-G-89-006, August 1988
and 540-G-89-009, August 1989), and the NCP preamble at 55 FR
8741-8766.

25  Include policies or support documents for the TBC in the
Administrative Record file, or incorporate by reference.  If the
validity of TBCs is challenged, justify the use in the Responsiveness
Summary (see Section 6.4).
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Highlight 6-33: 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 OR EXPLANATION
AS TO WHY PREFERENCE NOT
SATISFIED*

* Remedies which involve treatment of source materials constituting principal threat wastes likely will satisfy the
statutory preference for treatment as a principal element, although this will not necessarily be true in all cases.
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Highlight 6-34: Example Table Format - Description of ARARs for Selected Remedy

Authority Medium  1 Requirement Status 2 Synopsis of
Requirement 3

Action to be Taken
to Attain
Requirement 4

Federal
Regulatory
Requirement

Ground
Water

Federal Safe
Drinking
Water
Maximum
Contaminant
Levels
(MCLs)

Relevant and
Appropriate

MCLs have been regulated
for a number of common
organic and inorganic
contaminants.  These
levels regulate the
concentrations of
contaminants in public
drinking water supplies and
are considered relevant
and appropriate for
ground-water aquifers
potentially used for
drinking water.

 The selected
remedy will comply
with these
regulations through
source control
measures and
monitored natural
attenuation.

State
Regulatory
Requirement

Soil State
Hazardous
Waste
Management
Rules

Applicable These rules set forth the
State's definitions and
criteria for establishing
whether waste materials
are hazardous and subject
to associated hazardous
waste regulations.  These
rules identify requirements
for hazardous waste
generators and land
disposal restrictions.

The selected
remedy will comply
with these
requirements by
identifying and
properly disposing
of hazardous
wastes through
capping the landfill
with a RCRA C cap.

Federal
Regulatory
Requirement

Wetland Protection of
Wetlands,
Executive
Order 11990,
40 CFR Part
6

TBC These requirements
regulate actions that occur
in wetlands and may be
applicable to actions that
may adversely affect
wetlands.

The selected
remedy will cause
an unavoidable loss
of wetlands.  The
requirements will be
met through
compensatory
wetland mitigation.

Notes
1 Identify medium (e.g., soil, ground water, air, or hazardous waste).
2 Identify status of requirement (e.g., applicable, relevant and appropriate, or to be considered (TBC)).
3 Provide a brief synopsis of each requirement.
4 Provide a brief description of action to be taken to attain requirement.
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the matrix is the summary of incremental differences
between remedial alternatives with respect to each of
the effectiveness criteria.

4)  Utilization of Permanent Solutions and Alter-
native Treatment (or Resource Recovery) Technolo-
gies to the Maximum Extent Practicable (MEP)

This discussion describes the rationale for the rem-
edy selected, explaining how the remedy provides the
best balance of trade-offs among the alternatives with
respect to the balancing criteria set out in NCP
§300.430(f)(1)(i)(B), such that it represents the maximum
extent to which permanence and treatment can be prac-
ticably utilized at this site.  NCP §300.430(f)(1)(ii)(E)
provides that the balancing shall emphasize the factors
of  �long-term effectiveness� and �reduction of  toxic-
ity, mobility or volume through treatment,� and shall
consider the preference for treatment and bias against
off-site disposal.  The modifying criteria should also be
considered in making this determination.  This subsec-
tion should discuss why the selected remedy is believed
to best satisfy the statutory mandates based on the evalu-
ation criteria, compared with the other alternatives, and
why it is the most appropriate solution for the site.  This
part of the Decision Summary needs to identify the
one protective, ARAR-compliant, and cost-effective
alternative that the lead agency has concluded utilizes
permanent solutions and alternative treatment technolo-
gies to the maximum extent practicable for that site (i.e.,
provides the best balance of trade-offs).  The discus-
sion in this subsection should be organized as follows:

� Explain how the Selected Remedy represents
the maximum extent to which permanent so-
lutions and treatment are practicable at this site
by describing how the Selected Remedy affords
the �best balance of tradeoffs� as compared
to the other options.

� Highlight trade-offs among alternatives related
to the five balancing and two modifying crite-
ria, which should be discussed in the following
order: (1) long-term effectiveness and perma-
nence, (2) reduction of  toxicity, mobility, or
volume through treatment, (3) short-term ef-
fectiveness, (4) implementability, (5) cost, (6)
State acceptance, and (7) community accep-
tance. Discuss which of the criteria were most
decisive in the selection decision. [NOTE: To

3) Cost-Effectiveness

This discussion explains how the Selected Remedy
meets the statutory requirement that all Superfund rem-
edies be cost-effective.  A cost-effective remedy in the
Superfund program is one whose �costs are proportional
to its overall effectiveness� (NCP §300.430(f)(1)(ii)(D)).  The
�overall effectiveness� of a remedial alternative is de-
termined by evaluating the following three of  the five
balancing criteria used in the detailed analysis of alter-
natives: (1) Long-term effectiveness and permanence;
(2) Reduction in toxicity, mobility and volume (TMV)
through treatment; and, (3) Short-term effectiveness.

�Overall effectiveness is then compared to cost� to deter-
mine whether a remedy is cost-effective (NCP
§300.430(f)(1)(ii)(D)).

Additional guidance for making cost-effectiveness
determinations is found in the preamble to the NCP,
which states that decision makers should compare �the
cost to effectiveness of  each alternative individually and . . . the cost
and effectiveness of  alternatives in relation to one another� (55
FR 8728).

It is important to note that more than one
cleanup alternative can be cost-effective, and the
Superfund program does not mandate the selec-
tion of  the most cost-effective cleanup alterna-
tive.  In addition, the most cost-effective remedy is not
necessarily the remedy that provides the best balance
of tradeoffs with respect to the remedy selection crite-
ria nor is it necessarily the least-costly alternative that is
both protective of human health and the environment
and ARAR-compliant.  Rather, cost-effectiveness is con-
cerned with the reasonableness of the relationship be-
tween the effectiveness afforded by each alternative and
its costs compared to other available options.

A tabular format, or cost-effectiveness matrix, can
be used to summarize this determination.  An example
can be found in Highlight 6-35.  Each row of the ma-
trix provides detailed information needed to evaluate
the cost-effectiveness of a single remedial alternative.
Each column of  the matrix provides detailed informa-
tion about the alternatives under consideration relative
to a single element of  cost-effectiveness.  To facilitate
cost-effectiveness comparisons, the alternatives should
be listed from top to bottom in order of increasing
cost.  The cost-effectiveness summary at the base of
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the extent the alternatives are comparable with
respect to a particular criterion (e.g., all options
provide similar degrees of  long-term effective-
ness), that criterion would not be a decisive fac-
tor in the selection process].

When �containment� is found to provide the �best
balance of tradeoffs� with respect to the other alterna-
tives evaluated, the extent of treatment found to be
practicable may be �no treatment.�  Long-term effec-
tiveness is achieved through monitored engineering con-
trols.  Where the Selected Remedy does not employ any
treatment or resource recovery technologies, the expla-
nation of the rationale used in the decision under this
statutory finding must  include the reasons for finding
treatment to be impracticable.

5)  Preference for Treatment as a Principal Element

In addition to the four statutory mandates discussed
previously, the statutory preference for treatment as a
principal element shall also be addressed.  In writing the
ROD, the rationale for whether or not the preference
for treatment is satisfied should consider whether or
not the Selected Remedy uses treatment to address the
principal threats posed by the site. This discussion should
summarize the source materials constituting principal
threats and the treatment methods used to reduce their
toxicity, mobility, or volume.26  If  the Selected Remedy
does not satisfy the statutory preference for treatment
as a principal element, this discussion must explain why
it does not do so.

6)  Five-Year Review Requirements

NCP §300.430(f)(4)(ii) requires a five-year review
if  the remedial action results in hazardous substances,
pollutants, or contaminants remaining on-site above lev-
els that allow for unlimited use and unrestricted expo-
sure.  This review evaluates whether a remedy currently
is, or will be, protective of human health and the envi-

ronment.  The ROD must state whether a five-year re-
view is required pursuant to CERCLA §121(c) and NCP
§300.430(f)(5)(iii)(C).  It is also EPA�s policy to conduct
five-year reviews under certain circumstances.  This sec-
tion of the Decision Summary should also discuss
whether the site may be subject to any reviews as a matter
of  policy.  Standard language is provided for the Dec-
laration in Section 6.2.5.  Highlight 6-36 describes the
different types of  five-year reviews.  Highlight  6-37
provides an example of  the Statutory Determinations sec-
tion. 27

6.3.14 Documentation of Significant
Changes

To fulfill CERCLA §117(b) and NCP
§§300.430(f)(5)(iii)(B) and 300.430(f)(3)(ii)(A), the ROD
must document and discuss the reasons for any signifi-
cant changes made to the Selected Remedy.  Changes
described in this section must be limited to those that
could have been reasonably anticipated by the public
from the time the Proposed Plan and RI/FS Report
were released for public comment to the final selection
of  the remedy.  (See Chapter 4 for a complete discus-
sion on pre-ROD significant changes.)  Changes that
could not have been anticipated require additional pub-
lic comment (see Chapter 7 for details).

Documentation of significant changes that could
have been reasonably anticipated by the public can be
accomplished in one of two ways, depending upon the
nature of the changes: (1) If the Selected Remedy in-
volves significant change to a feature of the Preferred
Alternative proposed to the public, the documentation
should appear at the end of the ROD after the Statu-
tory Determinations section; or (2) if  the significant change
entails changing from the Preferred Alternative discussed
in the Proposed Plan to a different alternative, this should
be documented in a section prior to the description of
alternatives.

Wherever this documentation is placed, this section
of the ROD should identify the Preferred Alternative
from the Proposed Plan, should indicate the significant
changes made, and should provide a rationale for the

27  For Federal facility sites, Executive Order 12580 delegates
the responsibility for conducting five-year reviews, in certain in-
stances, to other Federal agencies, and directs that these activities
be conducted consistent with CERCLA §120.  CERCLA §120(a)(2)
provides that the reviews be carried out consistent with the guide-
lines, rules, regulations, and criteria established by the EPA Admin-
istrator.

26  In evaluating this statutory preference, the site manager
needs to decide whether treatment selected in the ROD constitutes
treatment as a major component of the remedy for that site.  Rem-
edies which involve treatment of principal threat wastes likely will
satisfy the statutory preference for treatment as a principal element,
although this will not necessarily be true in all cases (e.g., when
principal threat wastes that are treated represent only a small frac-
tion of the wastes managed through containment).  Ground-water
treatment remedies also may satisfy the statutory preference, even
though contaminated ground water is not considered a principal
threat waste and even though principal threat source material may
not be treated (A Guide to Principal Threat and Low Level Threat
Wastes (OSWER 9380.3-06FS, November 1991)).
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Highlight 6-36:  Determinations for Five-Year Reviews

The purpose of this Section is to explain determinations for five-year reviews.  The NCP states that the ROD
must describe whether a five-year review is required (i.e., a “statutory review”).  The ROD should also discuss
whether the site is likely to undergo any discretionary policy reviews (i.e., a “policy review”).   The structure and
content of the five-year review is the same for both statutory and policy reviews.

Statutory Reviews

Section 121(c) of CERCLA and NCP §300.430(f)(5)(iii)(C) provide the statutory and legal bases for conducting
five-year reviews.  If there are any hazardous substances, pollutants, or contaminants remaining at the site
above levels that would allow for unlimited use and unrestricted exposure, EPA shall conduct a review of such
remedial action no less often than each five years after the initiation of such remedial action to assure that
human health and the environment are being protected by the remedial action being implemented.

EPA will conduct a statutory review of any site at which a post-SARA remedy, upon attainment of remedial action
objectives and cleanup levels, will not allow for unlimited use and unrestricted exposure (i.e., where contami-
nants will remain on-site following remediation at concentrations above health-based levels).  For example,
sites at which the selected remedy ensures protectiveness through capping or institutional controls would
require a statutory review.  These reviews are triggered by the initiation of the remedial action.  For statutory
reviews, initiation of remedial action should be determined by the “actual RA on-site construction” date. See
five-year review guidance for policy on timing of reviews at sites with multiple operable units.

Policy Reviews

Policy reviews are generally triggered by construction completion.  Policy reviews should be conducted at sites
where:  (1) a post-SARA remedial action will allow for unlimited use and unrestricted exposure after completion
of the remedial action, but where attainment of remedial action objectives and cleanup levels will take longer
than five years to complete;  (2) pre-SARA sites at which the remedy, upon attainment of the remedial action
objectives and cleanup levels, will not allow unlimited use and unrestricted exposure; and (3) NPL removal-
only sites, where hazardous substances, pollutants, or contaminants are left on-site above levels that allow
unlimited use and unrestricted exposure and where no remedial action has taken place.  Remedies that
include pump and treat systems, bioremediation, or soil vapor extraction will usually take more than five years
to complete, and thus should have a policy review.

Discontinuation of Five-Year Reviews

Statutory five-year reviews may be discontinued when no hazardous substances, pollutants, or contaminants
remain at  the site above levels that allow for unlimited use and unrestricted exposure.  These reviews should
be discontinued only when a five-year review report documents that the contaminants of concern are reported
at acceptable levels based on an appropriate period of monitoring.  Post-SARA policy five-year reviews should
generally only be discontinued under the same circumstances as statutory reviews.  Other policy reviews
should generally only be discontinued for sites with a pre-SARA remedy or at removal-only NPL sites after at
least one review is completed.

For More Information

For more detailed  information regarding five-year reviews see: Structure and Components of Five-Year Re-
views (OSWER Directive 9355.7-02, May 23, 1991); Fact sheet: Structure and Components of Five-Year Re-
views (OSWER Directive 9355.7-02FS1, August 1991); Supplemental Five-Year Review Guidance (OSWER
Directive 9355.7-02A, July 26, 1994); and Second Supplemental Five-Year Review Guidance (OSWER Direc-
tive 9355.7-03A , December 21, 1995).  An updated and consolidated version of EPA guidance on this subject
is currently available as a review draft under the title “Comprehensive Five-Year Review Guidance,” (OSWER
Directive 9355.7-03, April 1999).  Completion is anticipated in FY00, but in advance of that date, the draft is
available to EPA employees at: http://intranet.epa.gov/ oerrinet/review/index.htm.
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Highlight 6-37:  Example Language - Statutory Determinations Section

Statutory Determinations

Under CERCLA §121 and the NCP, the lead agency must select remedies that are protective of human health
and the environment, comply with applicable or relevant and appropriate requirements (unless a statutory
waiver is justified), are cost-effective, and utilize permanent solutions and alternative treatment technologies or
resource recovery technologies to the maximum extent practicable.  In addition, CERCLA includes a prefer-
ence for remedies that employ treatment that permanently and significantly reduces the volume, toxicity, or
mobility of hazardous wastes as a principal element and a bias against off-site disposal of untreated wastes.
The following sections discuss how the Selected Remedy meets these statutory requirements.

Protection of Human Health and the Environment

The Selected Remedy, Alternative 4, will protect human health and the environment through the treatment of
TCE- contaminated soil by soil vapor extraction and stabilization of lead-contaminated soil followed by cap-
ping.  By pumping and treating contaminated ground water, the Selected Remedy will also prevent the existing
plume from migrating to current ground-water users and remove contamination to Federal drinking water
standards.

Soil vapor extraction, stabilization, and capping the contaminated soil will eliminate the threat of exposure to the
most mobile chemical of potential concern via direct contact with or ingestion of contaminated soil. The
Selected Remedy will also minimize the potential for leachate generation and recontamination of ground
water.  The current cancer risks associated with these exposure pathways is 2.6 x 10-2.  The Selected Remedy
will reduce the cancer risks from exposure to 1 x 10-6 and the Hazard Index to less than 1.0.  This level falls at
the lower end of EPA’s  target risk range of 10-4 to 10-6.  There are no short-term threats associated with the
Selected Remedy that cannot be readily controlled.  In addition, no adverse cross-media impacts are expected
from the Selected Remedy.

Compliance with Applicable or Relevant and Appropriate Requirements

The Selected Remedy of ex-situ bioremediation and capping of contaminated soils, and of pumping and
treating the ground water by carbon adsorption  comply with all ARARs.  The ARARs are presented below and
in more detail in Table ___.

Chemical, Location, and Action-Specific ARARs include the following:

• Safe Drinking Water Act MCLs (40 CFR Part 141), which specify acceptable concentration levels in ground-
water that serves as a potential drinking water aquifer.

• Clean Water Act FWQC (40 CFR Part 403).

• RCRA Subtitle D requirements for landfill closure (40 CFR 264.111, Subpart G), which specify a cap with a
permeability less than or equal to the permeability of any bottom liner or natural subsoils present at the site.

• 40 CFR 264.117(a)(1) Subpart G Post-Closure and Monitoring requirements for 30 years.

• Clean Air Act requirements for emissions from air stripping units.

[Note: Any State ARARs need to be listed here as well.]

Other Criteria, Advisories, or Guidance To Be Considered (TBCs) for This Remedial Action

In implementing the Selected Remedy, EPA and the State have agreed to consider a number of non-binding
criteria that are TBCs.  These include the guidance on designing RCRA caps, Draft RCRA Guidance Docu-
ment, Landfill Design, Liner Systems and Final Cover, issued June 1982.  The guidance on designing RCRA
caps includes specifications to be followed in constructing and maintaining a RCRA cap.
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Highlight 6-37:  Example Language - Statutory Determinations Section (continued)

Cost-Effectiveness

In the lead agency’s judgment, the Selected Remedy is cost-effective and represents a reasonable value
for the money to be spent.  In making this determination, the following definition was used: “A remedy shall be
cost-effective if its costs are proportional to its overall effectiveness.” (NCP §300.430(f)(1)(ii)(D)).  This was
accomplished by evaluating the “overall effectiveness” of those alternatives that satisfied the threshold criteria
(i.e., were both protective of human health and the environment and ARAR-compliant).   Overall effectiveness
was evaluated by assessing three of the five balancing criteria in combination (long-term effectiveness and
permanence;  reduction in toxicity, mobility, and volume through treatment; and short-term effectiveness).
Overall effectiveness was then compared to costs to determine cost-effectiveness. The relationship of the
overall effectiveness of this remedial alternative was determined to be proportional to its costs and hence this
alternative represents a reasonable value for the money to be spent.

The estimated present worth cost of the Selected Remedy is $10,200,000.  Although Alternative 3 is
$2,900,000 less expensive, lead contamination is not addressed, and therefore the remedy is cost-effective.
EPA believes that the Selected Remedy’s additional cost for stabilization provides a significant increase in
protection of human health and the environment and is cost-effective.  EPA also believes that the Selected
Remedy’s combination of soil vapor extraction and capping will provide an overall level of protection compa-
rable to Alternative 5 (incineration and capping) at a significantly lower cost.

Utilization of Permanent Solutions and Alternative Treatment Technologies (or Resource Recovery Tech-
nologies) to the Maximum Extent Practicable

EPA has determined  that the Selected Remedy represents the maximum extent to which permanent solutions
and treatment technologies can be utilized in a practicable manner at the site.  Of those alternatives that are
protective of human health and the environment and comply with ARARs, EPA has determined that the Selected
Remedy provides the best balance of trade-offs in terms of the five balancing criteria, while also considering
the statutory preference for treatment as a principal element and bias against off-site treatment and disposal
and considering State and community acceptance.

The Selected Remedy treats the source materials constituting principal threats at the site, achieving significant
reductions in TCE concentrations in soil and ground water and stabilizing lead contamination in soil.  The
Selected Remedy satisfies the criteria for long-term effectiveness by removing TCE contamination from soil.
Stabilization of lead contaminated soil and capping will effectively reduce the mobility of and potential for direct
contact with contaminants remaining on-site.  The Selected Remedy does not present  short-term risks
different from the other treatment alternatives.  There are no special implementability issues that sets the
Selected Remedy apart from any of the other alternatives evaluated, other than the requirement for a test burn
in the incineration alternative.

Preference for Treatment as a Principal Element

By treating the contaminated soils by soil vapor extraction and stabilization, the Selected Remedy addresses
principal threats posed by the site through the use of  treatment technologies.  By utilizing treatment as a
significant portion of the remedy, the statutory preference for remedies that employ treatment as a principal
element is satisfied.

Five-Year Review Requirements

Because this remedy will result in hazardous substances, pollutants, or contaminants  remaining on-site
above levels that allow for unlimited use and unrestricted exposure, a statutory review will be conducted within
five years after initiation of remedial action to ensure that the remedy is, or will be, protective of human health
and the environment.
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changes (e.g., arguments or new information provided
in public comments).

Highlight  6-38 includes examples of the following
three types of discussions that generally could be in-
cluded in this section of the ROD

� A case in which no significant changes are made.

� A case in which a significant change is made
that could have been reasonably anticipated
based on information originally presented in
the Proposed Plan, the RI/FS Report, or else-
where in the Administrative Record file.  The
only procedural requirement is to discuss the
change in this section of  the ROD.

� A case in which a significant change is made
that could not have been reasonably anticipated
based on information in the RI/FS Report, the
Proposed Plan, or elsewhere in the Adminis-
trative Record file.

6.4 KEY ELEMENTS OF THE
RESPONSIVENESS SUMMARY

The Responsiveness Summary, the third component of
the ROD, summarizes  information about the views of
the public and support agency regarding both the re-
medial alternatives and general concerns about the site
submitted during the public comment period.  It also
documents in the record how public comments were
integrated into the decision-making process.

To serve these purposes, the Responsiveness Summary
should be a concise and complete summary of signifi-
cant comments received from the public, including
PRPs, during the public comment period required by
CERCLA §117 and NCP §§300.430(f)(3)(i)(F) and
300.430(f)(5)(iii)(B).  Superfund Responsiveness Summaries
(Superfund Management Review: Recommendation Number 43E)
(OSWER 9230.0-06, June 1990) provides a framework
for creating responsiveness summaries that can thor-
oughly address the complicated legal and technical is-
sues, and still be responsive to local communities.  Based
on this directive, responsiveness summaries should be
organized in two sections:

� Stakeholder Issues and Lead Agency  Re-
sponses: Summarize and respond concisely to
major issues raised by stakeholders (e.g., com-
munity groups, support agencies, businesses,
municipalities, PRPs).

� Technical and Legal Issues: Expand on techni-
cal and legal issues, if  necessary.

Whenever possible, the response to a �yes� or �no�
question should begin with a �yes� or �no� before pro-
viding a detailed explanation; or, if this is not possible,
then a statement to that effect should be made at the
beginning of  that answer. Responses should be clear,
accurate, and written by the RPM and/or the Commu-
nity Relations Coordinator  with review and concur-
rence by the Office of Regional Counsel (ORC).  A
Responsiveness Summary should reflect a genuine attempt
to address citizen�s questions and concerns, and not sim-
ply re-assert the correctness of  EPA�s determination.
At the same time, the summary will be a critical docu-
ment in the defense of  the lead agency�s actions.  For
this reason, the summary should fully and completely
express the lead agency�s policy, technical, and legal ra-
tionales. To ensure that commitments made in the Re-
sponsiveness Summary are addressed during implementa-
tion of the Remedial Action and to meet the require-
ments of NCP §300.430(f)(5)(iii)(B), they must also be
addressed in the Description of  the Remedial Alternatives
section of  the ROD.

When general policy matters are discussed in the
Responsiveness Summary,  they should be brought to
management�s attention early in the ROD review pro-
cess.  If  the lead agency determines that a point-by-
point response to a set of comments is warranted, a
separate comment/response document should be pre-
pared. In this situation, a summary of these comments
with the lead agency�s response should be included in
the Summary as well.

Guidance on preparing Responsiveness Summaries
is available in Community Relations in Superfund:  A Hand-
book (EPA 540-R-92-009 January 1992) and in Commu-
nity Relations During Enforcement Activities and Development
of the Administrative Record (OSWER 9836.0-1A, No-
vember 1988). These documents detail the process of
preparing the Summary and include a sample Respon-
siveness Summary.

6.5 RECORDS OF DECISION TO EPA
HEADQUARTERS

After the ROD is issued, a copy should be sent to
EPA Headquarters as soon as possible.  For guidance
on submitting RODs to EPA Headquarters, please see
Appendix D, Records of  Decision and Other Decision
Documents to Headquarters.
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Highlight 6-38:  Examples of Changes and Documentation Requirements

Example One:  No Significant Changes

The Proposed Plan for the EIO Site was released for public comment in March 1999.  The Proposed Plan
identified Alternative S2, ex situ bioremediation and capping, as the Preferred Alternative for soil remediation.
EPA reviewed all written and verbal comments submitted during the public comment period.  It was determined
that no significant changes to the remedy, as originally identified in the Proposed Plan, were necessary or
appropriate.

Example Two:  Significant Change Requiring Only Documentation in the ROD

The Proposed Plan was released for public comment in March 1999.  It identified Alternative G2, pump and
treat through carbon adsorption with discharge to XYZ River, as the Preferred Alternative for ground-water
remediation.  Alternative G3 involving discharge to a POTW, was also considered.  During the public comment
period, new information indicated that health and environmental levels could not be met by the carbon adsorp-
tion treatment.  In addition, it was discovered that the POTW in Nameless does have the capacity to handle the
additional wastewater from the EIO Site.  Therefore, EPA and the State decided to select discharge to the POTW
rather than discharge to the XYZ River.

Example Three:  Significant Change Requiring a New Public Comment Period

A Proposed Plan for the EIO Site was released for public comment in March 1999.  The Plan identified
Alternative S2, ex situ bioremediation and capping, as the Preferred Alternative for remediation.  During the
public comment period, the results of remedial activities at another site with contamination problems similar
to those at the EIO Site indicated that an alternative treatment technology, low  temperature thermal desorption
(LTTD), could be used successfully on chemical(s) of potential concern similar to those at the EIO Site.  Based
on a comparison of the LTTD alternative to the other alternatives using the nine evaluation criteria, it was
determined that LTTD represents the best balance of tradeoffs of all the options.  The nine criteria analysis
indicated that while LTTD was comparable to ex-situ bioremediation, fewer short-term risks would be associ-
ated with the low temperature thermal desorption alternative than with the ex-situ bioremediation alternative.
The information supporting this determination is available in the Administrative Record file.

As a result of this new information, EPA decided to propose LTTD as the new Preferred Alternative for soil
remediation at the EIO Site.  The Tennessee Department of Environment and Conservation concurred with this
decision.  In compliance with statutory requirements for ensuring the public has the opportunity to comment on
major remedy selection decisions, a new Proposed Plan was prepared presenting low temperature thermal
desorption as the Preferred Alternative.  The second Plan was made available to the public in July 1999.  No
significant comments were received during the second public comment period, and no significant changes
were made to the proposed remedy.
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Highlight 6-39:  Management Review Checklist:
Twelve Questions to be Addressed by a ROD

1. Treatment/Containment : Does the ROD identify the source materials constituting principal threats (e.g., liquid waste con-
tained in drums, mobile source materials, highly toxic source materials)?  If principal threat wastes are not going to be treated,
does the ROD explicitly state why not?  Is the amount of material to be treated or contained estimated for each component of the
Selected Remedy?  Does the  ROD adequately address the statutory preference for treatment as a principal element?

2. Remedial Action Objectives :  Does the ROD clearly state the objectives of the remedial action?

a. Examples of remedial action objectives for ground water remedies include the following:
- To restore the aquifer to drinking water quality in 30 years.
- To prevent any exposure to the contaminated ground water by implementing institutional controls.
- To prevent the contaminated plume from reaching an uncontaminated aquifer.
- To stop the plume migration off-site.

b. Examples of remedial action objectives for source control remedies include the following:
- To clean the site up to levels that allow for unrestricted use.
- To clean the site to levels that allow only for recreational or industrial use.
- To contain the waste in place and use institutional/engineering controls to prevent any site use other than as a waste

management unit.
- To remove as much contamination as possible in order to improve the effectiveness and efficiency of the ground-water

remedy.

3. Land and Ground-water Uses :  Does the ROD identify: (1) current land use, (2) reasonably anticipated future land use, (3)
current ground-water use, and (4) potential future ground-water use?  Are they the same as those used in estimating the
baseline risks?

4. Human Health Risks :  Does the ROD clearly present the cancer and non-cancer baseline risks for each chemical of concern
(COC) to which there may be exposure and the total aggregate risk based on the reasonably anticipated future land use and/or
potential future ground-water use?

5. Ecological Risks :  Does the ROD include a discussion of whether or not there are ecological risks from site releases?  If there
are unacceptable ecological risks, is the basis for this determination clear and does the ROD explain how the remedy will
achieve protection of ecological resources?

6. Chemicals of Concern :  Does the Selected Remedy address all Chemicals of Concern posing unacceptable risk according to
the risk assessment section of the ROD (i.e., explain how the Selected Remedy will achieve protection of human health and the
environment)?

7. Remedy Selection Rationale :  Does the ROD clearly describe why the Selected Remedy is preferred over the other
alternatives (i.e., describe how the Selected Remedy provides the best “balance of tradeoffs” with respect to the balancing and
modifying criteria)?

8. Cleanup Levels :  Are the Chemical of Concern cleanup levels, their basis (i.e., human- or ecological-risk or ARAR), the risk at
each Chemical of Concern cleanup level (if applicable), and the medium addressed, described for each component of the
Selected Remedy?

9. Institutional Controls : If the Selected Remedy includes institutional controls, does the ROD describe the specific types of
controls and the entity that will be responsible for implementing them and maintaining their effectiveness?

10. Description of Selected Remedy :  Is the Selected Remedy described consistently (e.g., same technology components,
contaminants and medium addressed) in the following three sections of the ROD: (1) Declaration, (2) Description of Alternatives,
and (3) Selected Remedy?

11. Summary of Remedy Cost Estimate :  Are all of the following estimated for the Selected Remedy: (1) capital costs; (2)
annual operations and maintenance (O&M) costs; (3) duration of O&M cost estimate; (4) discount rate (%); (5) total discounted
O&M costs (should take into account annual O&M costs, duration, and discount rate); and (6) Total Present Worth cost (sum of
estimated capital costs and discounted O&M costs)?

12. Remedy Changes :  If the ROD, ROD Amendment, or ESD addresses a change in a previously Selected Remedy, does the
decision document give the reasons for the change?
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PART 1:  THE DECLARATION

The Declaration functions as the abstract and formal
authorizing signature page for the ROD.

A.  Site Name and Location

B.  Statement of Basis and Purpose

o Certify the factual and legal basis for the Selected
Remedy [see Highlight 6-2 for standard language].

C.  Assessment of Site

o Certify that the site poses a threat to public health,
welfare, or the environment [see Highlight 6-3 for
standard language].

D.  Description of Selected Remedy

o Describe the major components of the Selected
Remedy in a bullet fashion.

o Describe the scope and role of this operable unit
within the overall site management strategy.

o Describe how this operable unit addresses princi-
pal threats and other contamination at the site (i.e.,
what is being treated, what is being contained, and
what is the rationale for each).

E.  Statutory Determinations

o Describe how the Selected Remedy satisfies the
statutory requirements of CERCLA §121 and the
regulatory requirements of the NCP.

o Discuss the applicability of the five-year review
requirements [see Highlight 6-4 for standard
language].

F.  Data Certification Checklist

The Declaration should certify that the following informa-
tion is included in the ROD (or provide a brief explana-
tion for why this information is not included):

o Chemicals of concern (COCs) and their respective
concentrations.

o Baseline risk represented by the chemicals of
concern.

o Cleanup levels established for chemicals of
concern and the basis for these levels.

o How source materials constituting principal threats
will be addressed.

RECOMMENDED OUTLINE AND CHECKLIST
FOR A RECORD OF DECISION

[See Highlight 6-39 for Management Review Checklist:
Twelve Questions to be Addressed by a ROD]

o Current and reasonably anticipated future land use
assumptions and current and potential future
beneficial uses of ground water used in the
baseline risk assessment and ROD.

o Potential land and ground water use that will be
available at the site as a result of the Selected
Remedy.

o Estimated capital, annual operation and mainte-
nance (O&M), and total present worth costs,
discount rate, and the number of years over which
the remedy cost estimates are projected.

o Key factor(s) that led to selecting the remedy (i.e.,
describe how the Selected Remedy provides the
best balance of tradeoffs with respect to the balanc-
ing and modifying criteria, highlighting criteria key to
the decision).

G.  Authorizing Signatures

[See Highlight 6-6 for notes on ROD authorizing signa-
tures.]

PART 2:  THE DECISION SUMMARY

The Decision Summary identifies the Selected Remedy,
explains how the remedy fulfills statutory and regulatory
requirements, and provides a substantive summary of
the Administrative Record file that supports the remedy
selection decision.

A. Site Name, Location, and Brief Description

o Name and location.

o National Superfund database identification number
(e.g., CERCLIS).

o Lead and support agencies (e.g., EPA, State,
Federal facility).

o Source of cleanup monies (e.g., Fund-financed,
PRP-financed).

o Site type (e.g., landfill, industrial facility).

o Brief site description.

B.  Site History and Enforcement Activities

o History of site activities that led to the current
problems.
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o History of Federal,  State, and local site investiga-
tions and removal and remedial actions conducted
under CERCLA or other authorities.

o History of CERCLA enforcement activities at the site
(e.g., results of PRP searches, issuances of special
notices to PRPs).

C.  Community Participation

o Describe how the public participation requirements
in CERCLA and the NCP were met in the remedy
selection process (e.g., community relations plans,
fact sheets, public notices, public meetings, public
comment periods, Technical Assistance Grant,
Community Advisory Group).

o Describe other community outreach and involve-
ment efforts [see Highlight 6-7 for an example].

o Describe efforts to solicit views on the reasonably
anticipated future land uses and potential future
beneficial uses of ground water.

D. Scope and Role of Operable Unit or Response
Action

o The planned sequence of actions.

o The scope of problems those actions will address.

o The authorities under which each action will be/has
been implemented (e.g., removal, remedial, State).

[See Highlights 6-8 and  6-9 for tips on writing the Scope
and Role section when there is more than one operable
unit, and for an example.]

E.  Site Characteristics

(Include maps, a site plan, or other graphical presenta-
tions, as appropriate.)

o Describe the Conceptual Site Model (CSM) on which
the risk assessment and response action are
based  [see Highlight 6-10 for an example].

o Provide an overview of the site, including the
following:

• Size of site (e.g., acres).

• Geographical and topographical information
(e.g., surface waters, flood plains, wetlands).

• Surface and subsurface features (e.g., number
and volume of tanks, lagoons, structures, and
drums on the site).

• Areas of archaeological or historical impor-
tance.

o Describe the sampling strategy (e.g. which media
were investigated, what sampling approach was

used, over what area, when was the sampling
performed).

o Describe known or suspected sources of contami-
nation.

o Describe types of contamination and the affected
media, including the following:

• Types and characteristics of COCs (e.g., toxic,
mobile, carcinogenic, non-carcinogenic).

• Quantity/volume of waste that needs to be
addressed.

• Concentrations of COCs in each medium.

• RCRA hazardous wastes and affected media.

o Describe location of contamination and known or
potential routes of  migration, including the follow-
ing:

• Lateral and vertical extent of contamination.

• Current and potential future surface and
subsurface routes of human or environmental
exposure.

• Likelihood for  migration of COCs from current
location or to other media.

• Human and ecological populations that could
be affected.

o For sites with ground-water contamination, describe
the following:

• Aquifer(s) affected or threatened by site con-
tamination, types of geologic materials,
approximate depths, whether aquifer is con-
fined or unconfined.

• Ground-water flow directions within each
aquifer and between aquifers and ground-water
discharge locations (e.g., surface waters,
wetlands, other aquifers).

• Interconnection between surface contamination
(e.g., soils, sediments/surface water) and
ground-water contamination.

• Confirmed or suspected presence and location
of non-aqueous phase liquids.

• If ground-water models were used to define the
fate and transport of COCs, identify the model
used and major model assumptions.

o Note other site-specific factors that may affect
response actions at the site.
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F. Current and Potential Future Land and Water Uses

Land Uses

o Current on-site land uses.

o Current adjacent/surrounding land uses.

o Reasonably anticipated future land uses and basis
for future use assumptions (e.g., zoning maps,
nearby development, 20-year development plans,
dialogue with local land use planning officials and
citizens, reuse assessment).

Ground-Water and Surface Water Uses

o Current ground-water and surface water uses.

o Potential beneficial ground-water and surface water
uses (e.g., potential drinking water, irrigation) and
basis for future use assumptions (e.g., Comprehen-
sive State Ground Water Protection Plan, promul-
gated State classification, EPA ground-water
classification guidelines).

o If beneficial use is potential drinking water source,
identify the approximate time frame of projected
future drinking water use (e.g., ground-water aquifer
not currently used as a drinking water source but
expected to be utilized in 30 - 50 years).

o Location of anticipate use in relation to location and
anticipated migration of contamination.

G.  Summary of Site Risks

o For human health risks:

• Identify the concentrations of COCs in each
medium [see Highlight 6-15 for example table
format].

• Summarize the results of the exposure assess-
ment.

• Summarize the results of the toxicity assess-
ment for the COCs [see Highlights 6-16A and 6-
16B for example table formats].

• Summarize the risk characterization for both
current and potential future land use scenarios
and identify major assumptions and sources of
uncertainty [see Highlight 6-17 for example
language and Highlights 6-18A and 6-18B for
example table formats].

o For ecological risks:

• Identify the concentrations of COCs in each
medium [see Highlight 6-19 for an example
table format].

• Summarize the results of the exposure assess-
ment [see Highlight 6-20 for an example table
format].

• Summarize the results of the ecological effects
assessment.

• Summarize the results of the ecological risk
characterization and identify major assump-
tions and sources of uncertainty [see Highlight
6-21 for an example table format].

o Clearly present the basis for taking the response
action at the conclusion of this section [see stan-
dard language in Highlight 6-12].

H.  Remedial Action Objectives

o Present a clear statement of the specific RAOs for
the operable unit or site (e.g., treatment of contami-
nated soils above health-based action levels,
restoration of ground-water plume to drinking water
levels, and containment of DNAPL source areas)
and reference a list or table of the individual perfor-
mance standards.

o Discuss the basis and rationale for RAOs (e.g.,
current and reasonably anticipated future land use
and potential beneficial ground-water use).

o Explain how the RAOs address risks identified in
the risk assessment (e.g., how will the risks driving
the need for action be addressed by the response
action?).

I.  Description of Alternatives

The objective of this section is to provide a brief under-
standing of the remedial alternatives developed for the
site.

Remedy Components

Provide a bulleted list of the major components of each
alternative, including but not limited to:

o Treatment technologies and materials they will be
used to address (e.g., principal threats).

o Containment components of remedy (e.g., engi-
neering controls, cap, hydraulic barriers) and
materials they will be used to address (e.g., low
concentration source materials, treatment residu-
als).

o Institutional controls (and entity responsible for
implementing and maintaining them).

o Operations and Maintenance (O&M) activities
required to maintain the integrity of the remedy (e.g.,
cap maintenance).

o Monitoring requirements.

[See Highlight 6-22 for examples of remedy compo-
nents.]
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Common Elements and Distinguishing Features of
Each Alternative

Describe common elements and distinguishing
features unique to each response option.  Examples of
these elements include:

o Key ARARs (or ARAR waivers) associated with each
alternative (e.g., action- and/or location-specific
ARARs, including the control of air, emissions from
ground-water treatment units, manifesting of
hazardous waste, and regulating solid waste
landfills).

o Long-term reliability of remedy (potential for remedy
failure/replacement costs).

o Quantity of untreated waste and treatment residuals
to be disposed off-site or managed on-site in a
containment system and degree of residual
contamination remaining in such waste.

o Estimated time required for design and construction
(i.e., implementation time frame).

o Estimated time to reach cleanup levels (i.e., time of
operation, period of performance).

o Estimated capital, annual O&M, and total present
worth costs, discount rate, and the number of years
over which the remedy cost estimate is projected.

o Describe uses of presumptive remedies and/or
innovative technologies.

Expected Outcomes of Each Alternative

o Available land uses upon achieving performance
standards.  Note time frame to achieve performance
standards   (e.g., commercial or light industrial use
available in three years when cleanup levels are
achieved).

o Available ground water uses upon achieving
performance standards .  Note time frame to
achieve performance standards    (e.g., restricted
use for industrial purposes in TI waiver zone,
drinking water use in non-TI zone upon achieving
cleanup levels in 50-70 years).

o Other impacts or benefits associated with each
alternative.

J. Comparative Analysis of  Alternatives

o Compare the relative performance of each alterna-
tive against the others with respect to the nine
evaluation criteria (summarize in a table if appropri-
ate).

[See Highlight 6-23 for tips on presenting the compara-
tive analysis of alternatives, Highlight 6-24 for example
text, and Highlight 6-25 for an example table format.]

K. Principal Threat Wastes

o Identify the source materials constituting principal
threats at the site and discuss how the alternatives
will address them.

Note: The Statutory Determinations section of the ROD
should explain whether or not the Selected Remedy
satisfies the statutory preference for remedies employ-
ing treatment that reduces toxicity, mobility, or volume as
a principal element.  By indicating whether the principal
threats will be addressed by the alternatives, this section
of the Decision Summary should provide the basis for
that statutory determination.

[See Highlight 6-26 for key definitions.]

L. Selected Remedy

Summary of the Rationale for the Selected Remedy

o Provide a concise discussion of the key factors for
remedy selection.

Detailed Description of the Selected Remedy

o Expand on the description of the Selected Remedy
from that which was provided in the Description of
Alternatives section and provide a brief overview of
the RAO’s and performance standards.

[See Highlight 6-27 for tips on writing the “Selected
Remedy” section]

Cost Estimate for the Selected Remedy

o Present a detailed, activity-based breakdown of the
estimated costs associated with implementing and
maintaining the remedy (include estimated capital,
annual O&M, and total present worth costs discount
rate and the number of years over which the remedy
cost estimate is projected).

[See Highlight 6-28 for standard language, Highlight 6-
29 for an example table format, and Highlight 6-30 for
tips on presenting the cost estimate summary.]

Estimated Outcomes of Selected Remedy

o Available land use(s) upon achieving cleanup
levels.  Note time frame to achieve available use
(e.g., commercial or light industrial use available in
3 years when cleanup levels are achieved).

o Available ground-water use(s) upon achieving
cleanup levels.  Note time frame to achieve avail-
able use  (e.g., restricted use for industrial pur-
poses in TI waiver zone, drinking water use in non-
TI zone upon achieving cleanup levels in 50-70
years).

o Final cleanup levels for each medium (i.e., contami-
nant specific cleanup levels), basis for cleanup
levels, and risk at cleanup levels (if appropriate)
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[see Highlight 6-32 for an example table format].

o Anticipated socio-economic and community
revitalization impacts (e.g., increased property
values, reduced water supply costs, jobs created,
increased tax revenues due to redevelopment,
environmental justice concerns addressed, en-
hanced human uses of ecological resources).

o Anticipated environmental and ecological benefits
(e.g., restoration of sensitive ecosystems, protection
of endangered species, protection of wildlife
populations, wetlands restoration).

[See Highlight 6-31 for examples of expected outcomes.]

M. Statutory Determinations

o Explain how the remedy satisfies the requirements
of §121 of CERCLA  to:

• Protect human health and the environment.

• Comply with ARARs, or justify a waiver [see
Highlight 6-34 for an example table format].

• Be cost-effective [see Highlight 6-35 for an
example matrix].

• Utilize permanent solutions and alternative
treatment technologies or resource recovery
technologies to the maximum extent practicable
(i.e., explain why the Selected Remedy repre-
sents the best option).

• Satisfy the preference for treatment as a
principal element, or justify not meeting this
preference [see Highlight 6-33 for an illustration
of the relationship between statutory determina-
tions and the nine criteria].

o Explain five-year review requirements for the
Selected Remedy [see Highlight 6-36 for informa-
tion regarding five-year reviews].

[See Highlight 6-37 for example language for the
statutory determinations section.]

N. Documentation of Significant Changes from
Preferred Alternative of Proposed Plan

If there are significant changes in the Selected Remedy
from the Preferred Alternative:

o Discuss the Preferred Alternative originally pre-
sented in the Proposed Plan.

o Describe the significant changes in the Selected
Remedy.

o Explain the rationale for the changes and how they
could have been reasonably anticipated based on
information presented in the Proposed Plan or the
Administrative Record file.

[See Highlight 6-38 for examples of changes and
documentation requirements.]

PART 3:   RESPONSIVENESS SUMMARY

The Responsiveness Summary serves the dual pur-
poses of: (1) presenting stakeholder concerns about the
site and preferences regarding the remedial alterna-
tives; and (2) explaining how those concerns were
addressed and the preferences were factored into the
remedy selection process. This discussion should
cross-reference sections of the Decision Summary that
demonstrate how issues raised by the community have
been addressed.

A. Stakeholder Issues and Lead Agency Responses

o Summarize and respond concisely to issues raised
by stakeholders.

B.  Technical and Legal Issues

o Expand on technical and legal issues, if necessary.


