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MEMORANDUM OF UNDERSTANDING

It is the understanding of the undersigned that the No Action/No Further Action (NFA) Decision
Criteria presented herein will be used as guidance for.determining which Indlvudﬂ“al Hazardous
Substance Sites (IHSSs), Source Areas (SA), Operable Units (OUs), or Areas c%(}oncern (AOCs)
at the Rocky Flats Environmental Technology Site (RFETS) may become can idates for an NFA
decision. These NFA decision criteria meet the reqwrements set fo0h: sinathe Comprehensive
Environmental Response, Compensation, and Liability Act ogf’gso CERCLA)zastamended by the
Superfund Amendments and Reauthorization Act of 1986 [(SARA). Further*these gﬁtsrua prov1de
a process for fulfilling the site-closure requirements; under thes, Resource,Conservatlon and
Recovery Act (RCRA), as administered through the Colorado Hazardous Waste Act (CHWA) for
those RCRA-lead IHSSs. It is also the understanding of. the undersugned that this document may
be amended as required by changes in the regulatory en\flronment or as the NFA process evolves.

APPROVED BY THE RFETS QUALITY ACTION TEAM:

U.S. Department of Energy Date

Date
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EXECUTIVE SUMMARY

Presented in this document are No Action/No Further Acti-on (NFA) decision criteria and NFA
dec ision documentation requirements to be used as guidance for determining th&:applicability
of an NFA decision to sites (e.g., Individual Hazardous Substance Srte%—dSSs] Source Areas
[SAs], Operable Units [OUs], Areas of Concern [AOC])
Technology Site (RFETS), Golden, Colorado.

.y I -
The NFA decision process presented within this document meets the substantive ‘requirements
to support an NFA remedy selection for a Corrective Actron Decr\sjon/Record of Decision
(CAD/ROD). In addition, administrative requirements for coordrnatlon of NFA decisions with the
CAD/ROD process and with RCRA closures ai/RFETS are drscussed |n thls document.

Ay '-

Individual steps within the NFA decision process wn'lch have been consolrdated in this

- '.‘-v-«'m.

document have already been successfully used at RFETS and have been referenced from EPA

Guidance Documents, the Interagency: Agreement and EPA and CDPHE RFETS specific

T g

guidance (e.g., Ietters) The stepS'/rn order of performance can be summarrzed as follows:

Conduct a backg"rfdund comparison. If a review of historical release information/data
mdlcates that a:
P4
y._a background comparison. A background comparison is performed fo

lish between constituents that are associated with site activities and those

"fcontamrnant source may be present, an IHSS, usually as part of an OU,

=Wll| underg
. .,,_.«-a;

"‘“*"ass:eciated with background conditions. If medium-specific environmental data collected

from an IHSS are shown to be at or below background levels for inorganic chemicals,

NFA_DOC.RV8 - DRAFT iv
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and no organic.chemicals are detected in that medium, that IHSS may become a .

candidate for NFA.
3. Conduct a rrsk based screen. The purpose of conducting a rrsk based sﬂcfe,e'n is to
.J\ .

reduce the number of IHSSs that are required to undergo a CERC 4 jaseline risk

assessment. For OUs currently in the RFI/RI proceAsﬁhumaWhe nsks have been

-
e

screened using Tier 2 of the Ecological Risk Assessment:process If an IHSS or source
area passes both the human health and ecologlcal rlsk-based screens then that IHSS

becomes a candidate for NFA.

4, Perform a Baseline Risk Assessment (BRA) The BRA cons:sts of a human health risk
assessment (conducted on an exposure area) and an ecologrcal risk assessment
(conducted by drainage area) If the results of the BRA estimate that the risks to human

health and the envrronment are wrthln acceptable levels, the [HSS becomes a candidate

legally’ defensuble NFA decrslon "_'“For those sites evaluated within an RFI/RI Report or a Letter

N4

Report (i.e., a report generated as part of the CDPHE conservative screen), an NFAJD is not

!-4

necessary In these cases, rationale for an NFA decision will be provided in an NFA Decision

This "gbidaﬁt:e is intended to make the NFA decision making process simple.and clear.

Similarly, NFA documents should be as concise as possible. Deﬁning the NFA decision making

process should rely on existing, easily obtainable data.

NFA_DOC.RV8 —- DRAFT v
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1.0 INTRODUCTION

1.1 Objectives

The purpose of this document is to present guidance for formal approval. y the‘Colorado
Department of Public Health and Environment (CDPHE) the U S. Envlro _‘mental Protection ‘s
Agency (EPA), and the U.S. Department of Energy (DOE) for lmplement'rn»gltlf'te ;;rocess for g
determining those sites (e.g., Individual Hazardous Substance Sltes [IHSSs] Source Areas
[SAs], Operable Units [OUs], Areas of Concern [AOCs]) at the Rocky Flats Envrronmental
Technology Site (RFETS), Golden, Colorado for which a Nq Action/No Further Action (NFA)
decision is applicable. Various processes that meet the substantive requirements in support of
NFA remedy selection have been consohdated in thls document to support adoption of NFA

Corrective Action Decisions/Records of Decnsron—(CAD/RODs) at RFETS
/ .-’!. Sug o .;‘

‘I' B

Presented in this document are NFA decnsnon cntena and reqwrements for NFA decision

documentation that ultlmately can be used in: the preparatlon of a CAD/ROD or in a RCRA

’f Track the status'of suc 'ssful closures at RFETS more accurately on an IHSS-by-IHSS
- basis. Each IHSS SA AOC, or OU that has been accepted for an NFA decision will
document that no:unacceptable risk exists in that area, which will provide support for the
eventual closur'e' of RFETS.

%

~Eliminates negatlve cost and schedule impacts. Once an area has been accepted for an

T NFA decision, any work that is scheduled to occur within that area (e.g., routine

"<& monitoring or maintenance) should not require all the paperwork or the personal
protective equipment that would be needed in a contaminated (real or suspected) area.
This would save time, money, and reduce the amount of waste generated.

NFA_DOC.RVS - 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 at high priority sites.

1.2 Regulatory Basis for NFA Decisions

On January 22, 1991, the DOE, the CDPHE, and the EPA entered lnto a. tn party agreement
(Interagency Agreement [IAG]), as directed by the Comprehensnve Envxronmental Response
Compensation, and Liability Act (CERCLA) and the cor\rectlve actlon section of the Resource
Conservation and Recovery Act (RCRA), for the manag\ement of Rocky Flats Facility cleanup.
This agreement was made to ensure that: (1) environmental.irnpacts associated with past and

present activities at the Rocky Fiats Site would continue to be thoroughly investigated; (2)

. appropriate response actions would be taken and (3) response actlons would be completed as

necessary to protect human heaith, welfare, and the enVIronment Thrs framework identified
the necessity of joint environmental regulatory processes to fulfill the requirements of RCRA
and CERCLA. The IAG ldentlfed the reqwred methodology for remedial actions, permit
modifications, closures, ‘and correctlve actlons for cleanup at Rocky Flats. This NFA decision
criteria document expands on the site- specrf C methodology for making NFA decisions at
RFETS,.;\usmg the regulatory guidance provided by CERCLA and RCRA.

1.2.1 CERC\CA Guidance ™

Sectlon /1!17 of CERCLA s-amended by SARA of 1986, requires the issuance of decision
documents for remedial actlons taken pursuant to sections 104, 106, 120, and 122. In
re'sponse to these regulations the EPA developed Guidance on Preparing Superfund Decision
Documents (EPA 1992) and a Quick Reference Fact Sheet entitled Guide to Developing
Superfund No Act/on 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 decision.
EPA OSWER Directive 9355.0-30 (EPA, 1991b) was written to clarify the role of the baseline

risk assessment in developing Superfund remedial alternatives and supporting risk

NFA_DOC.RV8 — DRAFT 2
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management decisions. These-documents.are the basis upon which this. current NFA decision

criteria document for RFETS is buiit.

From the NFA Quick Reference Fact Sheet (EPA, 1991), a no-action dec;saon ma'QBe

warranted under three general sets of circumstances:

1. When the site or a specific problem or area of the‘s.lte (e.g., an;operable umkor an
IHSS) poses no current or potential threat to human health: or the env1ronment (a no-
action decision); : i’ : v

“*-—-v-
\
Remedial alternatives that include solely lnstxtutlonal controls are not con5|dered no action."

A ~—-/
An alternative- may include monltorlng and still be consndered no actlon

/’
OSWER Dlrectlve 9355.0- 30 (EPA 1991b) state&that ' "If the baseline risk assessment and

the comparlson of exposure concentratlons to chemlcal specific standards indicates that there

( .
is no unacceptable risk to hugan health or the environment and that no remedial action is
Ut
warranted, then}heiCERﬁCLA Section 121 cleanup standards for selection of a Superfund
;J::... # e g \ J

remedy, including:the eqwrements to meet applicable or relevant and appropriate

codiﬂed in 42 USC 6924 section 3004(u).

NFA_DOC.RV8 — DRAFT" 3
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- .The State of’CoIo_rado was authorized, by the EPA, to.manage hazardous: waste requirements

within its boundaries through the Colorado Hazardous Waste Act (CHWA). CDPHE, through its
Hazardous Material and Waste Management Division, promulgated regulation in 6 CCR 1007-3

for the proper handling of hazardous waste and constituents. The Cor;gective Ac_tfdh Program

On November 16, 1993, CDPHE provided additional gundance for closure* ~‘,lrements

NG R ‘
corrective action requirements, and other program requnrementSf ThlS gundance ldentrfed the

risk assessment methodology and the use thereof in maklng correctlve action decnsrons for
hazardous waste generator facilities that are regulated by the CHWA and its implementing
regulations (Colorado Hazardous Waste Regulations [CHWR]) The methodology identifies a

three-step screen approach for evaluating correctlve actlon ata SWMU ThlS screen deals

solely with hazardous constituents identified:i |n CHWR regulatlons 1007-3 section 261.

,'.' -

The first screen is a comparison to background and/or detectron hmlts Exceeding the

detection limits or background levels (both def ned in thls gwdance) would require screening

steps two and three. SWMU orrrelease srtes that meet the levels prescribed in the criteria

identifi ed are consrdered "clean" and correctlve actron would not be necessary.

ST o

In addmon the July 27 1990 Federal Reglster proposes 40 CFR §264.514, which presents a

" Y

‘permrttee may request a permit modification to effectlvely terminate

‘ facnllty where no further action is justified.

For lHSSs that have lnterlm '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 IM/IRA and Closure Plan combined document for public comment. However, for
NFAs an lh:lﬁRA may not be required. In this case, the Closure Plan could be included as a
comblned Proposed Plan/Closure Pian for publlc comment. In this situation, modification of the

CHWA Permit for Rocky Flats may have to proceed as a separate process after the CAD/ROD.

NFA_DOC.RVS — DRAFT 4
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is.adopted. For interim status units.(e.g:, IHSSs) RCRA Clean Closure Certification by an

independent engineer is a requirement for NFA.

1.3  Exposure Pathway—Generic Site Conceptual Model

The key criterion in proposing an NFA decision is the deterr/ninatron o} tw th r»any actualor ,_

A - /
potential risk to human health or the environment emsts‘ ln order for'a pubhc health or £

\v‘ B aevaiatt i Sy
environmental threat to exist, a complete pathway for exposure rnust exist between a s"te and a

receptor. Individual components of an exposure pathway fro the generic site conceptual

model for the No Further Action Justification Document for Rocky F/ats Plant Low-Priority Sites
(Operable Unit 16) (DOE, 1993) are shown in Figure 1.

r'/.

s . o
An exposure pathway is defined as "a umque mechanrsm by Wthh a populatlon may be
exposed to chemicals at or originating from the srte" (EPA 1989)' As shown in Figure 1, a
credrble exposure pathway must mclude a contamlnant source a release mechanism, a

transport medium, an exposure route and a receptor These individual’components of an

Pad
EUIN

. Contaminant Soufce:+ A contaminant source includes contaminants and/or 1
contammated envrronmental medla associated with historical operations/occurrences at 1
each lH§S %

. Relgas:é MechanTg %\g}mRelease mechanisms are. physical and chemical processes by
thCh contammants‘" ire‘released from the source. A conceptual model identifies
e prrmary release mechamsms which release contaminants directly from the IHSSs, and
/- se condary release ‘mechanisms, which release contaminants from environmental
/-f media. V=
il t 34

"+ Retention or’ Tran isport 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, groundwater, and biota.

...,.._
T @
-

. Exposure Route: An exposure route is an avenue through which contaminants are
physiologically incorporated by a receptor and include inhalation, ingestion, dermal
contact; and external irradiation.

NFA_DOC.RVS — DRAFT 5
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CONTAMINANT

Chemicals in Source

SOURCE
RELEASE Leaching . Advection
Wind Dispersion Dispersion
MECHANISMS Surface Runoff Adsorption
Leachate Seepage Degradation
Volatilization

Air

RETENTION OR Soil/Sediment

| TRANSPORT Surface Water

| MEDIUM Groundwater

j ' . l Biota

| EXPOSURE Ingestion
nhalation

ROUTE Dermal Contact
External Irradiation
RFETS
RECEPTOR Human Receptors

Ecological Receptors

Figure 1. Expdsure Pathway--Generic Site Conceptual Model
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. Receptor: A receptor is a population affected by contamination released from-a site.

Potential human receptors for contaminants in IHSSs at RFETS include workers and
visitors. Environmental receptors include flora and fauna. Offsite receptors could

include residents. or agricultural workers. ‘
thef‘ﬁ no risk, and
SN

N A‘?‘ca 1, be considered if

If an exposure pathway lacks any of these components, it is not comple

NFA is warranted. However, if an exposure pathway is cofr plete, a

3

the risk present is within acceptable limits. The criteria for NFA decnsmné p

' dtl

/4.)

NFA_DOC.RVS — DRAFT 7
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2.0 CRITERIA FOR NFA DECISIONS

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

complex. However, there are several points in this process at which an.ﬁ}\HSS, Sé\:AOC or QU

environment. Frgure 2 shows these NFA decision pornts The remamder of th sectron whrch

\\5_4»‘ -

21 Source Evaluation

The first step in evaluating a site is to determlne what sources of contammatron if any, remain
in an IHSS. If no existing source can be found the exposure pathway i incomplete and the
IHSS can be recommended for NFA. Lack of contammant source is the only element of an
incomplete exposure pathway that can be addressed wrthout undertaking a full risk
assessment. The remaining components of an exposurel pathway (release mechanisms,
retention or transport medlum exposure route and receptor) are all evaluated during the risk

assessment process

The NFA crrtena’for demonstratmg a lack of contaminant source are site specific. Historical

information must b 'rewewed to determlne whether or not an NFA decision may be appropriate
at an early: stage of a*srt nc\é‘strgatton NFA justification can be accomplished using minimal .
lnvestrg/::\tron and charactenzatlon resources if adequate historical release information and data
are avallable addltlonal envnronmental sampling may not always be necessary. If it appears
that an existing contamlnant source is lacking in an IHSS, an NFA determination may be made

wnthout the need toy collect additional environmental samples (Decision Point 1).

NFA_DOC.RVS — DRAFT 8.
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Decision
Point 1

Decision
Point 2

Decision
Point 3

Decision
Point ¢4,

NFA_DOC.RVS — DRAFT

Conduct Source
Evaluation on IHSS
(Section 2.1)

Y

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

Yes

Y No
Collect environmental data
and conduct a Background

Resuits of
background comparison
incicate no source

fv‘ No

Cconduce a risk-based screen on
chemicais detected in IHSS/SA
{Section 2.3)

IHSS/
SA passes fisk-
based screens

vNO

Conduct a baseline risk assessment
on AQOC (Section 2.4)

Y

If a previous removal action has removed

a contaminant source from an {HSS, then
___> S

prepare a No -Further-Action Justification
Document. ’

If a cantaminant source has been removed
from an IHSS through natural attenuation

— processes, then prepare a No-Action

Justification Document.

it historical release information/data
indicate that any concentrations

I—P remaining in an IHSS could not exceed

background, then prepare a No-Action
Justification Document.

It historic release infcrmation/data
indicate no release cccurred, then

isi { } 2 . . .
Comgarision (Section 2.2) ——> prepare a No-Action Jusiification

Document

- Prepare a No-Action
Justitication Document.

it a COHPE conservative screen is used o
deterrmine no risk. prepare a No-Acticn Decision

——P= Agreement for the IHSS/SA. using an QU Latter

Aeronr as the reterence 2ccument.

If a screening-level risk evaluaticn is used to
determine no risk. prepare a No-Action
Justificztion Document far i IHES/SA.

Resuits of HHRA
and ERA indicate

es

Precars a Mo-Actien Cecisicn Agrzement on the
AQC, using the QU RFERI rancnt 2s the
reference document.

acceptable risk

Determine the apgreporiaie remecial action for
the ACC.

Figure 2. Decision Points ior NFA Recommendations
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As seen in Figure 2, an NFA recommendation at Decision Point. 1 may be made in at least three
circumstances, where a lack of contaminant source is indicated. These circurnstances ha\re )
already resulted in successful NFA determinations for IHSSs at RFETS. The final No Further
Action Justification Document (NFAJD) for OU16 (DOE, 1993) describes these Eﬁ‘?ﬁmstances,

which are demonstrated in the following examples:

e

1. In IHSS 185 a 1986 4-gal solvent spill was cleaned up |mmed|ate|y, usrng“a commercnal
absorbent. This solvent was not detected in subsequent groundwater. sampling.. Based
on this evidence and additional physncochemlcal rationale, no action was warranted for
this IHSS. e S

2. In early 1980, 155 gallons of antifreeze, containing 25 percent ethylene glycol, were
released from Building 708 through a buried culvert (IHSS 192) into Walnut Creek. A
fate and transport degracation model! run using the physicachemical characteristics of
ethylene glycol indicated that it was completely degraded through natural attenuation,
resultlng in an NFA decision for thIS IHSS - 2

) N -

3. A 1979 break in a steam condensate line d(scharged steam condensate water
containing low levels of tritium onto a paved area (IHSS 194). Tritium levels in steam
condensate water samples- were within’ background activity levels, considering the half .
life of tritium and the time since the discharge no action was warranted.

/ /

e, e
/,- l S W &

As with the IHSSs in OU16 this type of NFA determmatron may be useful for evaluating IHSSs
in the Industrlal Area at RFETS However, |f adequate historical release information and
current envrronmental data are not avallable to make an NFA determination, an IHSS would be

progressed to the next step in the process which could include scoping the site investigation to
< N

22 Background Cdmpa'risons

i Ve

lf a revrew of htstortcal release information/data indicates that a contaminant source may be
present an IHSS usually as part of an OU, will undergo a background comparison. A
background companson is performed to distinguish between constituents that are associated
with site activities and those associated with background conditions. If sufficient data are

available, a statistical methodology is used to conduct the background comparison (i.e.,

NFA_DOC.RVS - DRAFT 10
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" for OU5 (DOE, 1994a) and OU6 (DOE, 1994b). /.

potential. chemicals-of concern [PC_OC] identification) for nonanthropogenic compounds. A five-

phase methodology (Figure 3), used to determine if an inorganic constituent exceeds

background levels, was developed and approved by DOE, EPA Region VIII;, and CDPHE _This

methodology is detailed in the Human Health Risk Assessment Melhodo/ogy for/RFETS (DOE,
1995a) and EG&G Interoffice Correspondence (EG&G, 1993) In addltuon
application of background comparison at RFETS can be /found,m the SIte-speCIf C letter reports..

'examples of the

1

In a statistical background comparison, PCOCs are determinEd on an OU-wide basis-for each
N TR N

environmental medium. Organic chemicals are assumed'to_'bé"r‘n’a”n-made and are not
compared to background. Professional judgement, us'i,ng soatial temboral or pattern-
recognition concepts, must be applied to ensure. thé background data set is ‘appropriate for
comparison to the OU data set (for example geotoglc condrtlons should be considered). If
appropriate background data sets are not avallable (such as wnth"OU3 lake sediments), a
werght -of-evidence approach may be used to provrde background benchmark values.
Professional judgment must also be used to |dent|fy IHSSs or OUs where analyte- or medium-
specific data are msuﬁ'crent to run statlstrcal background comparisons (e.g., in data sets with
limited sample srze or greater than 80% nondetects) In these cases, it may be more
appropnate to use only the Hot Measurement Test (i.e., the maximum detected concentration of
an analyte is compared to the background 99% upper tolerance limit [UTLggee] for that analyte)

as a background companson \ -

If mediﬁﬁ;—speciﬁc envir‘oﬁ’rfnenté; data collected from an IHSS are shown to be at or below
background levels for inorganic chemicals, and no organic chemicals are detected in that
medrum (Decision Pomt 2), that IHSS may become a candldate for NFA. If PCOCs are:
|dent|f ed ior an IHSS "the data must be analyzed using the risk-based screening processes

descnbed in Sectlon 2.3.

Ty e
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rHot Measurement Test |

Nonparametric ANOVA
Tests

Top 20% are
Detects for Site
and Background? ~

Quantile Test

Slippage Test [®

Less than 20%
Nondetects in Site
and Background; Site
and Background Data
Normally
Distributed?

Yes

At
Least One Test
Significant?

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

Analyte Considered
a PCOC

T-Test P

Analyte Not
Considered a PCOC

Figure 3. Background Comparison/PCOC Selection
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2.3 Risk-Based Screening of Chemicals

An IHSS having PCOCs (inorganic.and/or organic), as lndlcated through a background
comparison described in Section 2.2, must undergo a risk-based screenlng of chemucals before

it can be recommended for no action. The purpose of conducting a nsk based Screen s to

reduce the number of IHSSs that are required to undergo,a/CERCLA baselme nsk assessment
Human health risks are evaluated using either the CDPHE conservatrve screen (Sectlon 2. 3. 1)
or a screening-level risk evaluation (Section 2.3.2); ecologtcal nsks are screened usmg Tler 2 of
the ecological risk assessment (ERA) process (Sectlon 2.3. 3). _ v

N
2.3.1 CDPHE Conservative Screen :

"~
\
N
™,

The CDPHE conservative screen was develoo'ed'by the S‘tate of Colorado to ensure that the
requirements of RCRA are met. The CDPHE conservatlve screen was incorporated by DOE,
EPA and CDPHE into the data aggregatlon process used in human health risk assessment
(HHRA) for RFETS. This screen. i§ one method used by DOE EPA, and CDPHE to make
decisions regarding no actlon voluntary correctwe actlon or further analysis through an HHRA.
A CDPHE conservative screen is conducted in accordance with the guidance provided in the
Human Health Rlsk Assessment Methodology for RFETS (DOE, 1995) and shown in Figure 4.

standa'Fd deviations of the background data. An SA consists of one or more IHSSs that are

grouped together based on historical use, site characterization, PCOC types and

concentratlons aﬁected media, and rates of migration.
r. Co e

The CDPHE conservattve screen is considered conservative based on the following

requ:rements of the process:
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Perform Background Comparison to identifty PCOCs

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

Calculate the RBC ratio sum for each Source Area

m n Maximum concentration or activity ij
RBCratosum= ¥ )

=1\ i=1 RBCij
i=PCOC
j = Medium

RBC = risk-based concentration

!

Apply COPHE conservative screen decision criteria

Ratio Sum < 1 1< Ratio Sum<100 Ra;tio Sum 2100

Y

Assess dermal

exposure
: Continue Potential Early
No Action HHRA Process Action
Define AQOCs:

one or more Source Areas grouped
spatially in close proximity

Y

Prepare the COPHE'
Conservative
Screen Letter Report

Figure 4. COPHE Conservative Screen
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. The risk-based. concentrations (RBCs) ratio sum for each SA is.calculated using the o -
maximum detected concentration for an analyte, rather than the 95% upper confidence ‘ 'Eﬁ
limit used in CERCLA risk assessments. ' T

|

.

. The chemical- and medium-specific RBC is calculated assuming direct resrdentral
exposure, rather than an exposure scenario more appropriate to the srte ;rLand use
recommendations made by the Rocky Flats Future Srte Worklng Group (1995) prrmanly
include open space use for the buffer zone and envuronmentalu,‘_
office) use for the'industrial area; future onsite: resrdentral land use was not ‘
recommended. }. P :: IR 1"‘“ T

f s \\' . e,

. The RBC is calculated using a carcinogenic risk of 10E; 6 and a noncarcmogenrc hazard
quotient of 1.0, rather than using the 10E-4 to 1OE 6 rlsk range used in CERCLA risk
assessments. : f» N

. The residential scenario is based on exposure assumptions and standard defaults
factors provided for the reasonably maximum exposed (RME) residential receptor;
CERCLA risk assessments also provrde risk estrmates for the central tendency
(average) receptors. A T l_:._\ :

4 e

. The CDPHE conservative screen includes data \for. soil samples collected to a depth of
12 feet in the surface soil caiculations, rather than soil- from the 0- to 2-foot interval, ;
which is more typical of CERCLA HHRAs: S . S ;

The chemrcal specific ratros are summed for each: medrum with carcinogenic ratios summed
separately from those analytes causmg noncarcrnogenrc effects. The ratio sums for each
medlum are- then added to get a total sum ratio for an SA. The ratios are compared to the
CDPHE conservatrve screen decrsron criteria used to designate source areas as candidates for

no action, for}igther\evaluatron in the HHRA or for possible early action (Decision Point 3).

Source areas with ratro sums' Iess than 1 may become candidates for NFA pending an
evaluatron of the risk assocrated with potential dermal contact. For source areas with ratio
sums between 1 and 100 and greater than 100, DOE may evaluate the source area further in
the HHRA and/or pursue a voluntary early action alternative, respectively. A CDPHE
conservatrve screen letter report is prepared to summarize the results of this screen and is
used as a reference document to justify a NFA decision.

Those IHSSs or SAs within an OU that do not pass the COPHE conservative screen are

grouped inta areas of concern (AOCs) for further evaiuation in a HHRA. AOCs are defined as

NFA_DOC.RVS - DRAFT' ’ 15
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one:or more. SAs grouped spatially in close proximity that have historically similar waste -

streams (i.e., similar PCOCs).

2.3.2 Screening-Level Risk Evaluation

general, this group of local RFETS stakeholders recornmended that the buffer zone remaln as

open space and that the industrial area be used for envnronmﬂ ntal technology (commercxal/
industrial). This recommendation supports the Jefferson Cou’nty Board of County
Commissioners resolution requesting that the buffer zone remaln open space Because no

plans exist for onsite residential development, the use of the CDPHE—: conservatlve screen is no

e
longer appropriate to screen IHSSs for risk i in the future However for IHSSs or SAs that have

,.

already undergone and passed the CDPHE conservatuve screen as part of an ongoing RFI/RI

process, these screening results will, be used as’ Justlfcatlon for makmg NFA recommendations.

evaluatlon W||l be completed usmg all currently avaliable data for surface soils, subsurface soils,

and ground water ‘._Where apphcable detarled risk assessments for OUs will be utilized.

The snte-wude Esi eya ation will use‘tﬂhe off ice worker, construction worker and open space
scenarios: and evaluate the:most likely exposure pathways. The exposure scenarios were
chosen!to conform to the fi naI regommendatlons of the Rocky Flats Future Site Use Working

Group (1995) and to dlscusslons held among EPA, CDPHE, DOE and EG&G in February

The off' ice worker scenano represents exposures to surface sorls for most of the work force and
represents nsks in the industrial area. The open space scenario is used for surface soil

exposures in the buffer zone, because this is the recommended land use. The construction

NFA_DOC.RVS — ORAFT 16
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worker scenario represents exposures to subsurface soil and the risk associated with the

frequent excavation work and soil disturbances that occur at the site.

. o
Under currently expected land uses and agreed upon exposure scenarios, the}e-'are no

exposures to ground water unless it surfaces in seeps, streams or pondS"--The open space

scenario represents the most probable future exposures in the buffer'z E :Therefore the )

I

open space exposure scenario was chosen in order to conservatrvely estimate potential I'ISKS to
the public from ground water. For this evaluation, it is assumed that maximum concentratrons
of chemicals found in ground water represent the highest potentiai concentrations to Wthh an
open space user might be exposed at a seep or other surface water location. The maximum
concentrations are compared to open-space surface water orogrammatic preliminary remedial

goals (PPRGs) to estimate risk. Thisis a conservati'\'/'e’comparison, because concentrations will
tend to be reduced by natural attenuation. .~ '—'4\; R ‘ )

"

The process for conducting the screening level risk evaluation is detailed in the Final
/mplementatlon Plan for the FY95 Performance Measure Environmental Risk Prioritization

(RMRS, 1895) and shown i in Figure 5. /.

!

A ratio Will be computeduby dividing all inoréan'ic analyte concentrations greater than the
background and alI detected organic analyte concentrations greater than the appropriate

PPRG by the appropnate PPRG '(he resulting ratio will approximate a rough order of

magnntude nsk (i.e. a ‘atio’ of: 00 wull ‘approximate a rough order of magnitude cancer risk of
10E- 4) AII constituents wnth a ratio greater than one will be carried through the evaluation.
Areas where constituents do not have a ratio greater than one will be assigned to the low
pnonty classifi cation and will later be evaluated for data sufficiency or potential no action

closure. }
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Extract data ‘from RFEDS

Conduct background comparison, using UTL

Compare data above background to PPRGs

Map PPRG exceedances and relate to IHSS;
AQC, or as a hot spot.

Compute ratio for each constituent by
appropriate PPRG

Evaluate IHSSs with PPRG ratios less
. than 1 for NFA determination

Figure 5. Screening-level Risk Evaluation
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Using the recent information from ongoing characterization activities and risk assessments, plus

the results of the screening level risk evaluation, a substantial number of IHSSs and SAs may

be identified where no action may be required. These sites will be categorized as potential NFA

areas on the prioritization list. These will be evaluated further to ensure, that su lcnent data are

2
available to pursue an NFA determination, with the concurrence of DOE: PAfg;d CDPHE.

Other IHSSs and SAs with insufficient data will be recomméxded foréurtﬁer%"vest:gatron ~

In summary, the CDPHE conservative screen will be used to make no actlon‘ decnslo‘ns on those

IHSSs or SAs that have already passed the screen. For IHSSs that will undergo risk-based

screening in the future, such as in the Industrial Area, the screenlng -level risk evaluation will be

the tool used for determining whether or not an NFA recommendatlon is warranted. Regardless

of which HHRA screening tool is used for an IHSS or “SA, a Tier 2 ERA screen must also be

conducted and passed before it can be recommended for NFA ,“1\ d

/' N e
/J \.‘. - “.

:" .l!
2.3.3 Ecological Risk Assessment:Tier 2 Screen ;
4 - ,c“ , /

/
After an IHSS or source area passes the CDPHE'gonservatlve screen, it must then pass a

screemng level ERA before lt can become a candldate for an NFA decision. This screening

The f'rst two steps of the EPA process, which is shown in Figure 6, are used to provide a

screenmg -level risk assessment that is intended to allow risk assessors and managers to

T,

raptdly etermlne whether a site poses an ecological risk. The purpose of a screening-level risk

". -
assessment IS to detect whether a significant ecological risk exists at the site. A risk does not
emstunless. (1) the stressor (a physical, chemical, or biological entity [EPA, 1992]) can cause

one or more adverse effects and (2) it co-occurs with or contacts an ecalogical component long
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Perform background comparison to identify PCOCs

Y

Delineate Source Areas - A source equals any area
in which chemical leveis exceed:
» Detection limits for organic constituents

« Background mean plus two standard deviations for inorganic constituents.

Y

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

areas

Develop Site-Specific Exposure
Pathways Model and identify
potentially complete expostire
pathways and potentially affected
groups.

Develop screening-iével
ecotoxicological benchmarks for

PCOCs

“~ - Aepeat for:
" each PCOC;::
e.a_qh./.rgedium

Is PCOCmax

for entire ERA
benchmark?

PCOC is included
as a Tier 2 ECOC

* notan

PCOC is

ECOC

Are any
PCOC max

>benchmarks?

‘} YES

T

Continue with ERA

Figure 6. Screening-Level ERA
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enough and at sufficient intensity to elicit the identified adverse effect (EPA, 1994). [n Step 2
risks are estimated by comparing maximum analyte concentratlons with screening-level
ecotoxicity benchmarks. This step, which is also part of Decision Point 3 shown in Figure 2, is
used to evailuate whether or not the site preliminary screening is adequate to detéfmme if an
ecological threat exists (EPA, 1994). &

. /’r-:
Subsequent steps of the EPA methodology are more detarled and are armed at refmng rlsk

estimates and determining site-specific cleanup goals ' If none of the PCOCs are present at

K

ecotoxic concentrations, the site is considered to present a negllglble or de minimis=risk and a

more detailed quantitative risk assessment is not warranted\(EPA 1994).

The ERAM was specifically designed as gurdance for conductmg ERAs at RFETS. This site-
specific gurdance contains the necessary lnformatlon to accomplrsh the first two steps in the

EPA guidance. Specific RFETS gurdance documents mclude

n
i

. p . ;

. ERAM Technical Memorandum No 2”( TM2) S/teWIde Conceptual Model (DOE, 1995b),
which helps identify envrronmental stressors and the: potentially complete exposure.
pathways that will become the focus of the ERA (DOE, 1995b); and

. ERAM Techn/ca/ Memorandum No -3 (TM3), Ecological Chemicals of Concern
Screenlng Methodology (DOE, 1995¢), which describes a tiered screening process for
|dent|fyr\rjg chemicals at. potentrally ecotoxic concentrations.

v PR
N e r

*:1"\ \
ing process used in the background comparison stage. Tier 2

Tier 1 descnbes the- ,cre
descnbes the actual sci ‘eenir ,.of'-'PCOCs and comparison to benchmarks with the subsequent
generatron of hazard quotlent (HQ) values. The HQ is the result of the exposure estimate

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

contlnuously exposed to the highest concentrations detected and evaluates potential toxicity to

mdrvrduals and not adverse effects to populations or communities.

Y LT
\;“-;ii;,« "

At the screening stage, the HQ approach is used to estimate risk by comparing site-specific

estimates of exposure to ecotoxicological benchmarks. It should be assumed that the receptor -

will spend all of its time in areas of maximum PCOC concentrations. Also, the PCOC content of
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all food consumed by the receptor will. be assumed to be equal to the maximum concentration
for that partlcular medrum (Note The HQ used in the ERA is different than the HQ used in the

HHRA to report noncarcinogenic effects of chemicals on humans.)-

If the HQ for a PCOC is greater than one, then that analyte ns ldentrﬁe ;é‘ apotentlal ECOC

ecotoxic concentrations and should not be subjected to further analysrs in Trer 3
. ¢ e \ a
Vo me i

K‘.

In summary, an IHSS or SA that fails to pass any of the screenlng criteria described in this

section will be grouped with similar IHSSs or SAs into'an area of concern (AOC) and w1II

undergo a CERCLA baseline risk assessment (I;{HRA and/or ERA),, as. descnbed in Section 2.4.

2.4  CERCLA Baseline Risk Assessri‘/rent
/.
> : Fa Yoo

CERCLA as implemented by the: NCP establlshes the overall approach for determining

appropnate remedral actions at Superfund;srt""

/

The overall mandate of the Superfund
Nw-r"

developed the RlSk Assessment Gu:dance for Superfund (RAGS) (EPA, 1989a and 1989b)

which addressesbot the:
f

man health and ecotoglcal risk assessments in Volumes | and 1I,

evaluatlon of the potentla rea to human health and the environment in the absence of any

%

remedlal action. The basellne risk assessment (BRA) therefore consists of a human heaith risk

provrded in the Human Health Risk Assessment Methodology for RFETS (EG&G 1995). The
methodology for conducting an RFETS ERA is based on the Ecological Risk Assessment
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Guidance for Superfund: Process for Designing and Conducting Ecological Risk Assessments
(EPA, 1994). Site-specific guidance for conducting ERAs is provided in Ecological Risk
Assessment Methodology for Rocky Flats Enwronmental Technology Site (Vertuccr etal.,
1995). A

/ | / d

s
’

o~ t. .
¢4 PR

Vs

-
<.

A K
; VRS

. - .
; . .
3 ‘ S
.

As established in Section 2.3, an AOC must undergo a BRA if it does not pass through the risk-
based screen. Figure 7 briefly outlines the steps taken in conducting an HHRA, which consist

KN

of the following elements: Al

. Identifying COCs _
. Developing exposure scenarios - o
. Describing fate and transport models’

. Calculating intake factors

. Conducting a toxicity assessment

. Conducting a risk characterization

. Analyzing uncertainty in the HHRA .

. Documenting human heaith risks in.the BRA. .’

* i 1 Rt
. ! !
z

An RF I/Rl report rncludes both a summary of risks for a site and a list of recommendations.
However the final decrsnons on whether or not a site will be recommended for NFA orif a

remedial actron |s warranted is made by the risk managers from DOE, EPA, and CDPHE.

Below are a few*gu:delmes in makmg these risk-management decisions.

1.. - AnIHSS, AOC, or ou 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 noncarcrnogemc hazard index (HI) is below.1.

2. . An IHSS AOC or OU may become a candidate for an NFA decision if the- carcinogenic
L risk estimated, using the exposure factors for the appropriate receptor (e.g., open-space
" “recreational user, office worker, construction worker, resident) is between 10E-6 and

10E-4, the noncarcinogenic Hl is between 1 and 10, and neither risk managers nor
stakeholders can provide nonrisk-based justification that a remedial action is warranted.
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Evaluate data
[

Identiify PCOCs

Conduct risk-based chemical
screen

v

Identify COCs; submit list to
agencies for concurrence

]
ki

Develop exposure scenarios; submit exposure
assessment to agencies for concurrence

v

Develop Fate and Transport models; submit

modeling descriptions to agencies for concurrence

*_

Calculate chemical intakes

Y

Conduct toxicity assessment

Y

Conduct risk characterization

v

Summarize uncertainty in risk assessment

¢

Document risk assessment results in the RFI/

RI report; submit to agencies for approval

FigUre 7. Human Health Risk Assessment Process
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OSWER Directive 9355.0-30 (EPA, 1991b) provides guidance to support the-above: criteria:

"Generally, where the baseline risk assessment indicates that a cumulative site
risk to an individual using reasonable maximum exposure assumtions for either
current or future land use exceeds the 10 lifetime excess cancer risk end“of the
risk range, action under CERCLA is generally warranted at the S|te For srtes
where the cumulative site risk to an individual based on reasonable maxlmum
exposure for both current and future land use is less’ than 104&, actlon generally is

not warranted, but may be warranted if a chemlcal specrf ic standard ‘that defines i

acceptable risk is violated or unless there are noncarcmogemc effects or-an.
adverse environmental impact that warrants action. A risk manager may also -
decide that a lower level of risk to human health is unacceptable and that
remedial action is warranted, for example, there are uncertainies in the risk-—
assessment results. Records of Decision for remedial actions taken at sites
posing risk within the 10 to 10°® risk range must ‘explain why remedial action is
warranted.”

2.4.2 Ecological Risk Assessment Methodolloqv

If data from a given IHSS or source fall to pass a Tler 2 ecologlcal evaluation (HQ >1 for any

analyte), the data are evaluated usung aTier 3 ERA screen, which is basically equivalent to the

concentration/toxicity screenmg conducted durlng the HHRA A Tier 3 ERA is a.much more

comprehensive evaluation of exposure pathways and a more accurate method for estimating
exposure t_han a Tier 2 screening-level ERA- The Tier 3 exposure estimation includes methods
that accou“nt for faotors tha‘t\“modify the frequency, duration, and intensity of contact between a
receptor and the contamlnated medra Trer 3 evaluation resuits in a list of chemicals that are

subjected | to more detalledf:

-\,‘.?

alysns in the ecological risk characterization.

ERA nsk charactenzatlon nntegrates the exposure assessment and the effects assessment. It
lncludes a descnptlon of risk in terms of the-assessment endpoints, a discussion of the
ecologlcal S|gn|fcance of the effects, a summary of the overall confidence in the ERA, and a
dlscussmn of possnble risk management strategres Figure 8 presents the ERA process used

at REETS. -
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(misrmisimisisiioioisisioiore -
. Problem Formulation I
i . |Initial Data Evaluation :
. [ o
77777 |~Identify potential contaminants G RFI/RI data | *
' ! » Perform preliminary toxicity screen X :
| ! « Identify ERA source areas ; Sitewide ERA Methodology TMs
Agency ' » Screening-level exposure analysis for -t - Sitewide Assessment Goals
Interaction selected key species * Sitewide Concenptual Model
; 1 - Identify ecological chemicals of concern : * ECOC Screening Methodology
|
:_. - — - - .|. _________ .»@ |
1 1
|
: ! Problem Formulation ;
! [
: : » Specific assessment endpoints —
' : . Analysis approach./mea.su_rement '4__{ Feasibility Study Manager}- ==
' . endpoints for use with existing data : |
: : « Characterize data gaps ; :
! ! + Data Quality Assessment \ |
' SR @ .. - : l
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- Analysis . .
. . 1
Exposure Estimation Effects Characterization : !
« Direct measure (abiotic & tissure data) + Toxicity testing Co
* Indirect (modeling) « Community and population data :
' « Tissue burdens !
I
I
1
L}
1
1

- Characterize uncertainty and !
identify data gaps by
- Data Quaility Assessment o

t Risk Characterization

1

I

» Characterize and interpret risks :
» Characterize and identify unacceptable '< _____________

uncertainty t

+ Recommendations for no action, remediation, t

i

|

and/or further investigation

from Vertucci etal., 1995

ERA Report
Figure 8. Ecological Risk Assessment Process at RFETS
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Risk characterization for each ERA study area involves quantifying.exposure by using site-
specific data and exposure models and comparing this exposure to dose-respense information
from the scientifi ¢ literature. Risk characterization also involves interpretation of biological tests
(e.g., toxicity tests, benthic macrounvertebrate studles) to determine any, measuale ecological”

effects of the chemical stressors.

Risk characterization requires that different types of data be evaluatet%%‘e?!ef, .

L

mterpretmg the different types of data can be a major task and frequent commun!catlon\

specific data, the exposure assessment, the results: Sor e ecologlcal effects; tdies, and the

strength of the evidence linking dose- responsﬁeasured effects and ?;e COCs.
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3.0. NFA DECISION DOCUMENTATION.

A recommendation for an NFA decision for a site (| e., IHSS SA, AOC or OU) is presented to-
DOE, EPA, and CDPHE as either an NFA Justification Document (NFAJD) or an’ﬁ?A Decision
Agreement (NFADA). Documentation justifying the NFA decision process;must accompany an

NFA recommendation to support a CAD/ROD determmatlonh

: & , g ) 5:'/
NFAJDs are prepared to support NFA decisions/on (1) IHSSsfor which a source evaluation has

A
determmed a lack of contammant source (2) :‘IHSSs for/ w/éhlch a background comparison has

l L

An éxampé table of contents for an NFAJD is presented as Table 1. The table of contents will

be modified, as necessary, to meet site-specific needs. It is also intended that all NFAJDs be
as brief as possible, including only the necessary and sufficient information required to support

a.scientifically and legally defensible-decision.

NFA_DOC.RV8'~ DRAFT 28




e

No Action/No Further Action _
Decision Criteria for RFETS: : September 1, 1995

1.0

2.0

3.0

4.0

5.0

LIST:OE-TABLES

Table 1. Generalized. Table of Contents for an NFA»:Justification Document

INTRODUCTION
1.1 Purpose of Document
1.2  Background Information

FIELD INVESTIGATION

2.1 Site Investigation Objectlves including D' Os
2.2 Site History and Available Data ;

2.3 Investigation Activities
24 Data Quality and Usability

PHYSICAL CHARACTERISTICS

3.1 Surface Features

3.2 Geology ,g“
3.3  Hydrogeology //;/
3.4 Ecology /

o et
NATURE AND EXTENT OF’CQNTAMlNATlON
J £ £7

NFA JUSTIFICATION
£
SUMMARY, CONCLUSIONS AND RECOMMENDATIONS

LIST OF FIGURES

LIST OF APPENDICES
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3.2 NFA Decision Agreements -

e

. 189
- S AAR I L S -
e Ao rrrm——.

NFADAs are intended to coordinate the results of the eubstantive and technical re uirements

(i.e., NFA decision criteria) with the administrative and legal requ:rements of theACAD/ROD

process. After a NFAJD is completed and approved for a glven site, anEAA should be

unrelated sites, depending upon the tlmlng of any g:ven closure or closures bemg pursued
Because NFADASs will be used to. prepare P}oposed Plans ‘the format for an NFADA should be
similar to that ofa Proposeg Pla;n Approprr' egundance (e.g., EPA/CERCLA, IAG) for

as part of an IM/IRA ar:% CI

NFAs, an IM/IRA may not be requrred In this case, the Closure Plan could be included as a
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Enclosure 2
95-RF-07016
Page 1 of 1

DRAFT . ~ DRAFT . . DRAFT

Mr. Martin Hestmark .

U. S. Environmental Protection Agency, Region Vill
ATTN: Rocky Flats Project Manager, 8BHWM-RI
999 18th Street, Suite 500, 8BWM-C

Denver, Colorado 80202-2405

Mr. Joe Schieffelin, Unit Leader

Hazardous Waste Control Program

Colorado Department of Public Health and Environment
4300 Cherry Creek Drive South '
Denver, Colorado 80222-1530

Gentlemen:

Enclosed is.the document titled, “No Action/No Further Action (NFA) Decision Criteria for Rocky
Flats Environmental Technology Site and Memorandum of Understanding” for your review. This
document presents the sitewide NFA criteria for the Rocky Flats' Environmental Technology Site
as defined by Performance Measure 95-ER-003. :

Please request a meeting with the Environmental Protection Agency, the Colorado Department of
Public. Health and Environment, the Department of Energy, Rocky Flats Field Office, and Kaiser-
Hilf to discuss the document and obtain conceptual agreement on the NFA strategy. :

If you have any questions concerning this correspondence, please contact . at

Enclosure:
As Stated

I




S - ER/WM&I Transmittals
| Perf;ri"nahce Measure - QSRF Qq"@\kﬂ

Source/Driver: (Name & Number from Closure. #: (Qutgoing Correspondence ~ Due Date
. ISP, IAG milestone, Mgmt. Action; Corres. ‘Control #, if.applicable).
Control, etc.) S _ S ,

vt ot '

B o Qel
.%&‘-{Homen s ,  Aoranm Parker%

Originator Name- Contractor Manager(s)

| SJ/VVZW /TZ("A 4 - | Tim G. Hed;hl %//

Steve J. Hahn

Kaiser-Hill Program Manager(s) Lot Kaiser-Hill Director
Vﬂc\:\“e“
g5

-2

Document Subject:
NO ACTION/NO FURTHER ACTIbN DECISION CRITERIA DOCUMENT (KHOOO03NS1A) — AMP-078-95.
95-RM-ER-077-KH

Discussion_and/or Comments:

Enclosed is.the document titied, “No Action/No Further Action (NFA) Decision Criteria for Rocky Flats
Environmental Technology Site and Memorandum of Understanding” for your review and transmittal to the
Environmental Protection Agency (EPA) and the Colorado Department of Public Health and Environment
(CDPHE). This document presents the sitewide No Further Action (NFA) criteria for RFETS as defined by
Performance Measure 95-ER-003. :

Please request a meeting with the EPA , CDPHE, the Department of Energy/Rocky Flats. Field Office, and
Kaiser-Hill, L.L.C. meet to discuss the document and obtain conceptual agreement on the NFA strategy.

If you have any questions, please call Laura Brooks at extension 6130.

- CGl

L. Brooks - Kaiser-Hill - T130F
S. Hahn - Kaiser-Hill - T130F
N. A. Holsteen - RMRS - w/o encl. 080
J. E. Law. - RMRS - w/o encl. 080
J. L. McAnally - RBMRS - w/oencl.  T130F
A. M. Parker - RMRS - w/o encl. 080
R Randali - RMRS - w/o encl. 080

' D. L Schubbe - RMRS
) RMRS Records
ER Project File (2)

w/o encl. 080

Enclosures:.
As Stated (10)

22.041.F

ER/WMAI - 7/95 L\\/L\ \




