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No Remedial Action/No Further Remedial Action
Decision Criteria for RFETS November 9, 1995

MEMORANDUM OF UNDERSTANDING

It is the understanding of the undersigned that the No Remedial Action/No Further Remedial Action
(NFA) Decision Criteria presented herein will be used as guidance for determinig@which Individual
Hazardous Substance Sites (IHSSs), Source Areas (SAs), Operab Ungg? Us), or Areas of
Concern (AOCs) at the Rocky Flats Environmental Technologyz LBFETS) may become
candidates for an NFA decision. These NFA decision gfiferia meg tHeitequirements set forth in
the Comprehensive Environmental Response, Compegsation and LIgbiliygAehof 1980 (CERGLA),
as amended by the Superfund Amendments and Rea orization G P SARA) for Ngs Action
or No Further Action decisions. Further, these crrtena provige §%2 proce illi githe site-
closure requirements under the Resource Con tiomp? and Recove ; (RCRA), as
administered through the Colorado Hazardous Wasig# ,' HWA) for those RERR-lead IHSSs.
It is also the understandmg of the undersigned that thrs ofe : in ent may be amended as required

Date

U.S. Department of Energy

Date

and Environment - Date

Colorado D
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LIST OF ACRONYMS AND INITIALISMS

AQOC Area of Concern

ARAR Applicable or Relevant and Appropriate Requirement,
BRA Baseline Risk Assessment . -
CAD/ROD Corrective Action Decision/Record of D

CDPHE Colorado Department of Public Healt = C
CERCLA Comprehensive Environmental Respeise Cg'f%nsatior; a
CHWA Colorado Hazardous Waste Act 4
CHWR Colorado Hazardous Waste Regulatic; "
coc * Chemical of Concern &

DOE Department of Energy

ECOC Ecological Chemical of CQQJ I

EPA
ERA
ERAM
HHRA

zardous Substance Site

e,f're/ Interim Remedial Action

-éﬁy—erable Unit

Potential Chemical of Concern

Risk Assessment Guidance for Superfund
RBCs | Risk-Based Concentrations

RCRA Resource Conservation and Recovery Act
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RFETS Rocky Flats Environmental Technology Site

RFI/RI RCRA Facility Investigation/Remedial Investigation

RME Reasonable Maximum Exposure

SA Source Area
SwMu Solid Waste Management Unit

™ ‘Technical Memorandum

UTL Upper Tolerance Limit
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EXECUTIVE SUMMARY

Presented in this document are No Remedial Action/No Further Remedial Action (NFA)
decision criteria and NFA decision documentation requirements to be used as gwdance for
determining the applicability of an NFA decision to sites (9., Indlwd zardous Substance
Sites [IHSSs}, Source Areas [SAs], Operable Units [Otzl DAreas ol [AOC]) at the

; eets the substantiv

Aleation Mith available data/information). If a review of historical

ls that no exrstmg source can be found, the exposure

e IHSS can be recommended for NFA.

arotind comparison. If a review of historical release information/data

c%itaminant source may be present, an IHSS, usually as part of an OU,

background comparison. A background comparison is performed to

will undergj
distingqigﬁybetween constituents that are associated with site activities and those
oclated with background conditions. If medium-specific environmental data collected
from an IHSS are shown to be at or below background levels for inorganic chemicalis,

and no organic chemicals are detected in that medium, that {HSS may beeome a.

candidate for NFA.
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3. Conduct a COPHE conservative screen. The purpose of conducting a COPHE

conservative screen is to reduce the number of IHSSs that are required to undergo a
CERCLA baseline risk assessment. For OUs currently in the RCRA Facility

Investigation/Remedial Investigation (RFI/RI) process, huma healthv,fﬁiaé%?s have already

been screened using the COPHE conservative screen. Ec sks are screened

i

of the COPHE conservative screen), a document

essary. Rationale for an NFA decision will be summarized

NFA_DOC.RVS - DRAFT v
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1.0 INTRODUCTION

1.1 Objectives

determining those sites (e.g., Individual Hazardous;

e e DG T

support adoption of the NFA Correctlve A en‘@ecws

Track the stats of successful closures at RFETS more accurately on an [HSS-by-IHSS
basis. With:e &hch IHSS, SA, AOC, or OU that has been documented as acceptable for
an NFA deClSlon (e.g., that no unacceptable risk exists in that area), support for the
eventual ~. Zlosure of RFETS will grow.

2 tnate negative cost and schedule impacts. Once an area has been accepted for an
~"NFA decision, any work that is scheduled to occur within that area (e.g., routine
monitoring or maintenance) should not require all the paperwork (e.g., Soil Disturbance
Permit, waste deteminations, etc.) or the personal protective equipment that would be
needed in a contaminated (real or suspected) area. This would save time and money,
and reduce the amount of waste generated.

NFA_DOC.RV9 — DRAFT 1
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. Limit the number and length of documents to be produced, thus reducing review time
and cost of document production.

. Accelerate cleanup at RFETS by allowing resources to be directed to high priority sites. :

17 of CERCLA, as amended by SARA of 1986, requires the issuance of decision
documents for remedial actions taken pursuant to sections 104, 106, 120, and 122. In
response to these regulations, the EPA developed Guidance on Preparing Superfund Decision

Documents, Preliminary Draft (EPA, 1992) and a Quick Reference Fact Sheet titled Guide to

NFA_DOC.RV9 — DRAFT 2
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Developing Superfund No Action, Interim Action, and Contingency Remedy RODs (EPA,
1991a). EPA has also produced a Record of Decision Checklist for No Action (EPA, undated)

to aid in the development of NFA decision documents and in the process of obtaining an NFA
#the role of the

supporting risk

trrent NFA decisjon

When the site or a specxﬂc problem or@ﬁé@@g\he site { g;,_'

FREISTEA

“althﬁ‘ he env

solely institutional controls are not considered "no

action."GARE ative r clldde, monitoring and still be considered "no action.”

e requirements to meet applicable or relevant and appropriate

), are not triggered."

NFA_DOC.RV9 — DRAFT 3
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1.2.2 RCRA Guidance

A RCRA corrective action is used to clean up hazardous waste or hazardous waste

constituents released from any solid waste management unit (SWMU) at a - itted facility, as
codified in 42 USC 6924 section 3004(u). '

NFA_DOC.RVS9 - DRAFT 4
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For IHSSs that have interim status under RCRA, the closure process is defined within
correspondence to DOE from CDPHE (1992). Substantive requirements were to be included
as part of an Interim Measure/interim Remedial Action (IM/IRA) and Closure Plan combined
document for public comment. However, for NFAs, an IM/IRA may not be rred. In this

y@Ssure Plan for public

case, the Closure Plan could be included as a combined ropose

comment. In this situation, modification of the CHWA B& may have to

1.3 Exposure Pathway—Generlc Site Concep'ual Méde

Contammant Source: A contaminant source includes contaminants and/or
fhated environmental media associated with historical operations/occurrences at

. Release Mechanisms: Release mechanisms are physical.and chemical processes by
which contaminants are released from the source. A conceptual model identifies
primary release mechanisms, which release contaminants directly from the IHSSs, and
secondary release mechanisms, which release contaminants from environmental media.

NFA_DOC.RVS — DRAFT 5
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CONTAMINANT
SOURCE

:

RELEASE
MECHANISMS

L

Chemicals in Source

Leaching

Wind Dispersion
Surface Runoff
Leachate Seepage

Advection
Dispersion
Adsorption
Degradation

RETENTION OR
TRANSPORT
MEDIUM

:

EXPOSURE
ROUTE

‘l

RECEPTOR

Volatilization

Air
Soil/Sediment
Surface Water
Groundwater
Biota

[ngestion
Inhalation

Dermal Contact
External Irradiation

RFETS
Human Receptors
Ecological Receptors

Figure 1. Exposure Pathway--Generic Site Conceptual Model
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. Retention or Transg‘ort Medium: A retention or transport medium is one into which
contaminants are released from the source and from which contaminants may be

released to a receptor (or to another medium by a secondary release mechanism).
Primary transport media include air, soil, surface water, ground water, and biota.

Exposure Route: An exposure route is an avenue through which co faminants are
physiologically incorporated by a receptor and mclude inh “'ﬁe spgestion, dermal

contact, and external irradiation.

NFA_DOC.RVS — DRAFT
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2.0 CRITERIA FOR NFA DECISIONS

The regulatory process for dispositioning a site suspected of contamination can be long and

complex. However, there are several pomts in this process at whrc an IHSSS%A AQC, or OU

NFAJustifcatlon can be accomphshed usmg minimal

SN e R,

ready resulted in successful NFA determinations for IHSSs at RFETS. The-final No
Further Action Justification Document (NFAJD) for OU16 (DOE, 1993) describes these

circumstances, which are demonstrated in the following examples:

NFA_DOC.RVQ — DRAFT 8
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Decision Criteria for RFETS

Conduct Source
Evaluation on [HSS
(Section 2.1)

——

)i

Review of
historical release
information/data are
sufficient to determine
lack of contaminant

Yes

Decision
Paint 1

|
No
v . L gy remaining in an IHSS could not exceed

Collect environmentai data
and conduct a Backgraund
Comoarision (Saction 2.2)

|

Results of
packground comparison
indicate no source

Yes

Decision
Point 2

4

vNo

Conduct a risk-based screen.on
chemicals detected in IHSS/SA
(Section 2.3)

IHSS/
SA passes COPHE

Decision
screens

Point 3

:v- No

Conduct a baseline risk assessment
on AQC (Section 2.4)

Y

> prepare NFA justification documentation

| processes, then prepare NFA justification

if a previous removal action has removed
a contaminant source from an IHSS, then

and update HRR.

If a contaminant source has been remaoved
from an {HSS through natural attenuation

documentation and update HRR.

If historical release information/data
indicate that any concentrations

background, then prepare NFA justifica-
tion documentation and update HRR.

Prepare NFA justification
documentation and
update HRR.

determine no risk, prepare NFA justification
documentation, or use an QU Letter Report as
the reference document, and yodate HRR.

Resuits of HHRA
and ERA indicate

Yes

Decision

Prepare an update to the HRR, using the OU
RFI/RI report as the reference document.

acceptable nsk

Point 4

No #4

Determine the appropaate remedial action for
the AQC.

Figure 2. Decision Points for NFA Recommendations

NFA_DOC.RVS — DRAFT
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1. InIHSS 185, a 1986 4-gal solvent spill was cleaned up immediately, using a commercial
absorbent. This solvent was not detected in subsequent groundwater sampling. Based
on this evidence and additional physicochemical rationale, no action was warranted for ,

this IHSS.

"~ metiddology is detailed in the Human Health Risk Assessment Methodology for RFETS (DOE,
1995a) and EG&G Interoffice Correspondence (EG&G, 1995). In addition, examples of the

NFA_DOC.RVS — DRAFT 10
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[ Hot Measurement Test|
\/

Nonparametric Analysis
of Variance Tests

At
Least One Test
Significant?

Top 20% are
Detects for Site
and Background?

Quantile Test . Y

Professional
Judgement (spatial,
temporal, pattern
recognition) Indicates
Chemical is a
PCOC?

I

Slippage Test ¥

;

Y

Considered a PCOC

Figure 3. Background Comparison/PCOC Selection

NFA_DOC.RVY - DRAFT 11
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application of background comparison at RFETS can be found in the site-specific letter reports
for OUS (DOE, 1994a) and QUG (DOE, 1994b).

In a statistical background comparison, PCOCs are determined on an OU-wxd&asxs for each

appropnate background data sets are not avallabl

weight—of—evidence approach may be used to provid : \ ad benchmark values.

limited sample size or greater than 80%,

appropriate to use only the Hot MeaAs,;‘" i al lmum detected concentration of

rooes ,.w;m

¥ escrlbed in Section 2.2, must undergo a risk-based screening of chemicals before
be recommended for no action. The purpose of tonducting a risk-based screen is to
reduce the number of IHSSs that are required to undefgo a CERCLA balseline risk assessment.

Human health risks are evaluated using the CDPHE conservative screen (Section 2.3.1);

NFA_DOC.RVS — DRAFT 12
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ecological risks are screened using Tier 2 of the ecological risk assessment (ERA) process

(Section 2.3.2).

2.3.1 CDPHE Conservative Screen

EPA, and CDPHE into the data aggregation proce
(HHRA) for‘RvFETS. This screen is one method usé;
decisions regarding no action, voluntary corrective act _
A CDPHE conservative screen is corjducted in acc‘f}cbnc% t‘& .

y{f@:ﬂs (DOE;

Human Health Risk Assessment Methodo/o

cohcentration for an analyte, rather than the 95% upper confidence
A risk assessments.

exposuregrather than an exposure scenario more appropriate to the site. Land use
recoms {éndations made by the Rocky Flats Future Site Working Group (1895) primarily
FIEIdE open space use for the buffer zone and environmental technology (industrial/
ffice e) use for the industrial area; future onsite residential land use was not

recommended

. The RBC is calculated using a carcinogenic risk of 10E-6 and a noncarcinogenic hazard
quotient of 1.0, rather than using the 10E-4 to 10E-6 risk range used in CERCLA risk
assessments.

NFA_DOC.RV9 ~ DRAFT 13
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Decision Criteria for RFETS

Perform Background Comparison to identify PCOCs

¥

Delineate Source Areas - A source equals any area
in which chemical levels exceed:

« Detection limits for organic constituents

» Background mean plus two standard deviations for inorganic constituents.

{.

m
RBC ratio sum = by

=1

i=PCOC
j = Medium

Calculate the RBC ratio sum for each Source Area

Maximum concentration or activity ij

n
>

=1

RBCjj

RBC = risk-based concentration

R

Apply COPHE conservative screen decision criteria

Ratio Sum <1

Y

Assess dermal
exposure

*.

1< Ratio Sum<100

Y

Ratio Sum 2 100

No Action

Continue
HHRA Process

Potential Early
Action

Y

Define AOCs:

one or more Source Areas grouped

spatially in close proximity

;.

Prepare the COPHE
Conservative
Screen Letter Report

Figure 4. CDPHE Conservative Screen

NFA_DOC.RV9 — DRAFT
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. The residential scenario is based on exposure assumptions and standard default factors
provided for the reasonably maximum exposed (RME) residential receptor; CERCLA
risk assessments also provide risk estimates for central tendency (average) receptors.

. The CDPHE conservative screen includes data for soil samples collecte to a depth of
12 feet in the surface soil calculations, rather than soil from the 0- to@2=foot interval,
which is more typical of CERCLA HHRAs. & 7

urce area passes the COPHE conservative screen, it must then pass a

RA before it can become a candidate for an NFA decision. This screening

Superfund sites (EPA 1994). To ease the preparation of ERAs at RFETS, a sitewide
ecological risk assessment methodology (ERAM) has been developed which is consistent with

this eight-step guidance (EPA, 1994).

NFA_DOC.RVQ — DRAFT 15
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The first two steps of the EPA process, shown in Figure 5, are used to provide a screening-level
risk assessment that is intended to allow risk assessors and managers to rapidly determine
whether a site poses an ecological risk. The purpose of a screening-level risk assessment is to

£

detect whether a s:gmfcant ecologlcal nsk exists at the site. A risk does note; :%St unless: (1)

“dre aimed at refining risk

'fthe PCOCs are present at

tA e

.
%

ironmental stressors and the potentiauy complete exposure

ERAM Tech"!cal Memorandum No. 3 (TM3), Ecological Chemicals of Concern
ScreeningiMethodology (DOE, 1995¢), which describes a tiered screening process for

¥

identifyiflg chemicals at potentially ecotoxic concentrations.
57

cribes the screening process used in the background comparison stage. Tier 2
describes the actual screening of PCOCs and comparison to benchmarks with the subsequent
generation of hazard quotient (HQ) values. The HQ is the resuit of the exposure estimate

divided by the benchmark. The screen is conservative because it assumes that receptors are

NFA_DOC.RVS — DRAFT 16
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Perform background comparison to identify PCQOCs

T

y

Delineate Source Areas - A source equals any area
in which chemical levels exceed:
» Detection limits for organic constituents
« Background mean plus two standard deviations for inorganic constituents.

Y

Assembie list of PCOCs and maximum
concentrations (PCOC max) for source

| areas
Develop Site-Specific Exposure Develop screening-level
Pathways Model and identify ecotoxicological benchmarks for
potentially complete exposure PCOCs
pathways and potentially affected
groups.

g

ls PCOCmay kst PCOCis

f : not an
or entire ERA £COC

T R

=t

PCQOC is included
as aTier2 ECOC

SRELN, TSR il o

Are any
PCOC max

>benchmarks?

Source area is
candidate for
No Action

# YES

Coantinue. with ERA

Figure 5. Screening-Level ERA
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continuously exposed to the highest concentrations detected and evaluates potential tdxicity to

individuals and not adverse effects to populations or communities.

55

uiped that the receptor
he PCOC content of

At the screening stage, the HQ approach is used to estimate risk by»compann Hite- -specific

‘_.

respectively. Within remedial investigation reports, baseline risk assessments provide an
evaluation of the potential threat to human health and the environment in the absence of any

NFA_DOC.RVS — DRAFT 18
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remedial action. The baseline risk assessment (BRA) therefore consists of an HHRA and an

ERA.

sﬁls site by DOE,

The risk assessment methodology used at RFETS has been Jomtly adapted to

I' gy for*R#&mi '

1995).

2.4.1

.} fact
X6 assessment

Below are a few guidelines in making these risk-management decisions.

NFA_DOC.RV9 — DRAFT 19
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Evaluate data

Identiify PCOCs

[
y

Conduct risk-based chemical
screen

T
\

Identify COCs; submit list to
agencies for concurrence

s
A

Develop exposure scenarios; submit exposure
assessment to agencies {or concurrence

Y

Develop Fate and Transport model$; submit
modeling descriptions to agencies for concurrence

v

Calcuiate chemical intakes
L

Conduct toxicity assessment: |

}

Conduct risk characterization
]

rSummarize uncertainty in risk assessment

Document risk assessment results in the RFI/
RI report; submit to agencies for approval

Figure 6. Human Health Risk Assessment Process

NFA_DOC.RVS — DRAFT 20
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1. An IHSS, AOC, or QU is a candidate for an NFA decision if the carcinogenic risk
estimated using the exposure factors for the appropriate receptor (e.g., open-space
recreational user, office worker, construction worker, resident) is 10E-6 or below and
the noncarcinogenic hazard index (HI) is below 1.

2. An IHSS, AOC, or OU may become a candidate for an NFA; demsm?;l the carcinogenic
risk estimated usmg the exposure factors for the appropnateg;; 2ceptor (e.g., open-space

-' ider i- etween 10E-6 and

SKimanagers norsy
fon is warmgnted.

not warranted but may be wayranted n‘; hemr_
7 g re are NGfeE
ct tha;gvgerrants ac‘ on. A risk manager may also

assessment reﬂ IEs “Hecords GHPE ey or remedial actions taken at sites
' risk au@ 0™ t0-10

iabesunt for factors which modify the frequency, duration, and intensity of contact between
a receptor and the contaminated media. Tier 3 evaluation resuits in a list of chemicals that are

subjected to more detailed analysis in the ecological risk characterization.

NFA_DOC.RVY — DRAFT 21




No Remedial Action/No Further Remedial Action
Decision Criteria for RFETS ‘ November 9, 1995

ERA risk characterization integrates the exposure assessment and the effects assessment. |t
includes a description of risk in terms of the assessment endpoints, a discussion of the
ecological significance of the effects, a summary of the overall confidence in the ERA, and a

K-

discussion of possible risk management strategies. Figure 7 preseqts the {'process used -

at RFETS.

NFA_DOC.RVS — DRAFT 22
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Agency !

NFA_DOC.RVS — DRAFT

Initial Data Evaluation

+ |dentify potential contaminants

« Perform preliminary toxicity screen

- Identify ERA source areas

+ Screening-level exposure analysis for
selected key species

+ |dentify ecological chemicals of concern

|
4———{ RFI/RI data

Sitewide ERA Methodology TMs
- Sitewide Assessment Goals
- Sitewide Concenptual Model
« ECOC Screening Methodology

Problem Formuiation - -

+ Specific assessment endpoints

+ Analysis approach/measurement
endpoints for use with existing data
+ Characterize data gaps

» Data Quality Assessment

Feasibility Study Manager - - - - - ,

*Analysis

Exposure Estimation

Effects Characterization

« Direct measure (abictic & tissure data)
« Indirect (modeling)

e
| Risk Characterization

* Toxicity testing
« Community and population data
» Tissue burdens

« Characterize uncertainty and |
identify data gaps
« Data Quality Assessment

« Characterize and interpret risks
« Characterize and identify unacceptable
uncertainty

« Recommendations for no action, remediation, '

and/or further investigation

ERA Report

from Vertucci et al., 1995

Figure 7. Ecological Risk Assessment Process at RFETS
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3.0 NFA DECISION DOCUMENTATION

The ultimate purpose of NFA decision documentation is to provide the basis for a final

CAD/ROD. However, an NFA status will have a sagmfcant lmpact on actlv 'es/%t a specific job -

! ;_%y 4 'l %
Section 1.B.5 of the IAG and until recently has beens “,dated&o"i a quarterlys asgxag"{qmred in

The HRR update format includes a

EPA&’and CDPHE
HRR has been developed through negotiations and _

4 OE EPA, and CD E as part of the NFA process described herein) is therefore presented to

*ﬁ E, EPA, and CI HE as an update to the HRR. Documentation justifying the NFA decision

&@ i

ine risk, is usually included within RFI/R! reports. For those sites evaluated within an
RFI/RI Report or a Letter Report (i.e., for those IHSSs that pass the CDOPHE conservative
screen), additional NFA justification documentation is not necessary and the supporting

documentation will be incorporated into the HRR update by reference, or appended, as

NFA_DOC.RVS — DRAFT 24
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necessary. For those sites not evaluated as part of an RFI/RI, NFA justification must be
prepared to present an evaluation of existing information and data to support a scientifically and

legally defensible NFA decision. This supporting documentation will be included in the HRR

update as an attachment or appendix.

ns approved in the HRR updates are intended to be’ place keepers". An IHSS
(Proposed Pian, Closure Plan, CAD/ROD, RCRA Permit Modification, etc.) for IHSS !

closure is beneficial. The administrative process under CERCLA would be initiated with the

preparation of a Proposed Plan, which may recommend closure of several |[HSSs in one

NFA_DOC.RVS -- DRAFT 25
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Table 1
Generalized Information Requirements for NFA Justification Documentation
1.0 INTRODUCTION
1.1 Purpose of Document
1.2 Background Information

2.0 FIELD INVESTIGATION
2.1 Site Investigation Objectives, including d
2.2 Site History and Available Data
2.3 Investigation Activities
2.4 Data Quality and Usability

3.0 PHYSICAL CHARACTERISTICS
3.1 Surface Features

3.2 Geology -
3.3 Hydrogeology
3.4 Ecology
4.0 NATURE AND EXTENT O

4.1 Source Evaluation ‘
Site Conceptual Mod{‘,_ ‘

ST OF TABLES E
4ST OF FIGURE
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CAD/ROD. Proposed Plans can be developed for individual sites, groups of sites, OUs and
unrelated sites, depending upon the timing or benefit of any given closure or closures being

pursued.

For IHSSs that have interim status under RCRA, the closure proc i Aed within

E ﬁﬁ?ﬁdﬁce public comment
Although for NFAs an IM/IRA may not be required, @losur;e_lswén could

' ﬁ§:e, it may be possnble=to combine

¢ HRR update as overlapping with

havmg NFA status. This process will

NFA_DOC.RV9 — DRAFT 27
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