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Department of Energy
Washington, DC 20585

August 31, 2011

Mr. Timothy Fischer

U.S. Environmental Protection Agency
Region V-SRF-6J

77 W. Jackson Blvd.

Chicago, IL 60604-3590

Mr. Thomas Schneider, Project Manager
Ohio Environmental Protection Agency
Southwest District Office

401 East Fifth Street

Dayton, Ohio 45402-2911

REFERENCE: 1) Email, T. Fischer to J. Powell, “FP — EPA-OEPA Transmittal of responses to
comments on CERCLA 5-yr review,” dated August 3, 2011
2) Email, B. Lohner, “Comment Resolution & Approval: Third Five-Year
Review Report for the Fernald Preserve,” dated August 11, 2011

Dear Mr. Fischer and Mr. Schneider:
Subject: Transmittal of the Final Third Five-Year Review Report for the Fernald Preserve

This letter transmits the final Third Five-Year Review Report for the Fernald Preserve, which
includes the resolved comments (References 1 and 2) you had on the draft final report.

The five-year review is statutorily required by the Comprehensive Environmental Response,
Compensation, and Liability Act (CERCLA) at National Priority List sites that implement
remedial actions which will result in hazardous substances, pollutants, or contaminants
remaining at the site above levels that allow for unlimited use and unrestricted exposure. This
review and report were prepared in accordance with the U.S. Environmental Protection Agency
Comprehensive Five-Year Review Guidance document.

The final Third Five-Year Review Report will be available to members of the public at the
Fernald Preserve Visitors Center and on the DOE-LM Fernald Preserve website
(http://www.lm.doe.gov/land/sites/oh/fernald/fernald.htm) on September 1, 2011.
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If you have any questions regarding this matter, please call me at (513) 648-3148. Please send
any correspondence to: :

U.S. Department of Energy
Office of Legacy Management
10995 Hamilton-Cleves Highway
Harrison, OH 45030

Sincerely,

ane Powell
Fernald Preserve Site Manager
DOE-LM-20.2

Enclosure

cc w/enclosure:

M. Cullerton, Tetra Tech

S. Helmer, ODH

G. Hooten, DOE

T. Schneider, OEPA (3 copies of enclosure)

M. Shupe, HSI GeoTrans

Project File FER 115.02.05(A) (Thru W. Sumner)
Administrative Records (Thru W. Sumner)

cc w/o enclosure:
(electronic)

T. Pauling, DOE
K. Reed, DOE

K. Broberg, Stoller
B. Hertel, Stoller
J. Homer, Stoller
G. Lupton, Stoller
K. Voisard, Stoller
S. Walpole, Stoller
C. White, Stoller
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Executive Summary

This third five-year review is the first to be conducted after physical completion of remedial
actions at the Fernald Preserve in Harrison, Ohio, on October 29, 2006. At that time, remedial
actions for Operable Units (OUs) 1 through 4 were complete while the groundwater remedy
being implemented under OU5 was determined operational and functional. OUs 1 through 4
were considered source OUs, while OUS addressed the contaminated media affected by past site
operations and waste disposal practices. The OUs were defined as follows:

e OU1, Waste Pit Area: Waste Pits 1 through 6, Clearwell, Burn Pit, berms, liners, and
affected soil residing within the OU boundary.

e OU2, Other Waste Units. The Active and Inactive Flyash Piles, the South Field disposal
area, north and south Lime Sludge Ponds, the Solid Waste Landfill, and the berms, liners,
and affected soil residing within the OU boundary.

e OUS3, Former Production Area: Former production and production-associated facilities
and equipment including all above- and below-grade improvements.

e OU4, Silos 1 through 4: Contents of Silos 1, 2, 3 (Silo 4 has remained empty); the silo
structures, berms, decant sump tank system, and affected soil residing within the
OU boundary.

e OUS5, Environmental Media: Groundwater, surface water, all soil not included in the
definitions of OUs 1 through 4, sediment, and flora and fauna.

The focus of this five-year review is to ensure that the remedies completed for OUs 1 through 4
remain protective of human health and the environment, the performance of the On-Site Disposal
Facility meets design criteria, the ongoing groundwater remedy is performing to design
expectations, and the required institutional controls are being implemented and are effective.

A review of all available operational data, environmental monitoring data, and site inspection
reports since November 2006 are the basis of the following conclusions:

e The remedies completed for OUs 1, 2, 3, and 4 continue to be protective of human health
and the environment.

e The groundwater remedy conducted under OUS is anticipated to be protective of human
health and the environment upon completion and, in the interim, exposures to groundwater
contamination that could result in unacceptable risks are being controlled.

U.S. Department of Energy Third Five-Year Review Report for the Fernald Preserve
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Five-Year Review Summary Form

SITE IDENTIFICATION ‘

Site name (from WasteLAN): Feed Materials Production Center (USDOE)
EPA ID (from WasteLAN): OH6890008976
Region: V State: OH City/County: Fernald/Butler & Hamilton Counties

NPL status: X Final [ Deleted [ Other (specify)

Remediation status (choose all that apply):  Under Construction X Operating X Complete
Multiple OUs?* X YES [I NO | Construction completion date: 12/20/2006
Has site been put into reuse? X YES NO

REVIEW STATUS ‘

Lead agency: [l EPA [I State [I Tribe X Other Federal Agency: U. S. Department of Energy

Author name: Jane Powell

Author title: Site Manager | Author affiliation: U.S. Department of Energy
Review period:* 9/16/2010 to 12/31/2010

Date(s) of site inspection: 3/11/2010, 6/02/2010, 9/08/2010, and 12/06/2010

Type of review:

X Post-SARA 0 Pre-SARA 0 NPL-Removal only
[ Non-NPL Remedial Action Site [I NPL State/Tribe-lead
[ Regional Discretion

Review number: 1 (first) 0 2 (second) X 3 (third) 0 Other (specify)

Triggering action:

[ Actual RA Onsite Construction at QU # [ Actual RA Start at OU#

[ Construction Completion X Previous Five-Year Review Report
[l Other (specify)

Triggering action date (from WasteLAN): 9/16/2006

Due date (five years after triggering action date): 9/16/2011

* [*OU” refers to operable unit.]
** [Review period should correspond to the actual start and end dates of the Five-Year Review in WasteLAN.]
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Five-Year Review Summary Form, cont’d.

Issues:

I.

Three issues that have the potential to extend the aquifer remediation completion time
beyond that predicted by the model have been identified:

e Sorbed uranium contamination in the vadose zone of the aquifer.
o Stagnation zones within the uranium plume.

o Preferential flushing pathways within the uranium plume.

Elevated uranium concentrations in surface water west of the former Waste Pit 3 may
eventually impact the aquifer cleanup as it is a potential source of ongoing contamination to
the aquifer.

During routine care and maintenance activities as well as routine inspections of the site,
debris from remediation activities has been found. This debris typically is in the form of
pieces of concrete, brick, tile, and metal. As debris is found, it is flagged and undergoes a
radiological scan to determine its disposition. Debris with radiological scans measured above
background is removed and placed in a radiological materials area. Controls are in place to
mitigate the possibility of members of the public coming into contact with debris. To date,
there is no evidence that members of the public have handled contaminated debris. The
program to identify and remove debris will continue.

Recommendations and Follow-Up Actions:

1.

The recommendations and follow-up actions for aquifer remediation are as follows:
e Continue annual well field shutdown to allow water levels to rebound.

o Complete additional characterization of the off-property plume in the area of the
stagnation zone. Determine if the characterization data shows a need to change the
pump-and-treat configuration.

e To address potentially ineffective plume flushing, determine what pumping rate changes
might be beneficial.

2. Surface water west of the former Waste Pit 3 should continue to be monitored.

3. The current debris management program should continue.

Protectiveness Statement:

All waste materials have been removed and disposed of permanently. The underlying soils have
been certified to meet established final remediation levels (FRLs). Institutional controls and

access controls are in place and effective in ensuring the footprint of OUs 1, 2, 3, and 4 are used
in accordance with the land use objectives and the FRLs that support those land use objectives.
The remedy at OUs 1, 2, 3, and 4 are protective of human health and the environment.

Third Five-Year Review Report for the Fernald Preserve U.S. Department of Energy
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The remedy at OUS is expected to be protective of human health and the environment and, in the
interim, exposure pathways that could result in unacceptable risks are being controlled. Current
groundwater monitoring data indicate the groundwater remedy is functioning as required to
achieve groundwater FRLs. The cap and liner systems of the OSDF are functioning as designed
and are successfully containing disposed waste materials. The volume of leachate generated from
the OSDF is continuing to decline, and the leachate is being effectively collected and treated to
minimize impacts to human health and the environment.
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1.0 Introduction

Section 121(c) of the Comprehensive Environmental Response, Compensation, and Liability
Act (CERCLA) requires that selected National Priorities List (NPL) sites conduct a five-year
review of remedial actions. The five-year review is a statutory requirement for NPL sites, such as
the Fernald Preserve (formerly known as the Fernald Closure Project), that implement remedial
actions to reduce hazardous substances, pollutants, or contaminants at the site to levels below
those allowed for unlimited use and unrestricted exposure. For sites where the U.S. Department
of Energy (DOE) is the lead agency, and where a statutory review is required, DOE is
responsible for conducting the review every 5 years after the initiation of the selected remedial
action. The findings are documented in Five-Year Review reports to the U.S. Environmental
Protection Agency (EPA), as cited in CERCLA (Section 120 and 121 as well as Executive
Order 12580, Superfund Implementation).

The purpose of five-year reviews is to determine whether the remedy at a site is protective of
human health and the environment. The methods, findings, and conclusions of reviews are
documented in Five-Year Review reports. In addition, Five-Year Review reports identify issues
found during the review, if any, and recommendations to address them.

DOE ensures that the remedy at the Fernald Preserve remains protective of human health and the
environment through the continued implementation of the Legacy Management and Institutional
Controls Plan (LMICP) (DOE 2010a). The LMICP documents the requirements for the
long-term care and maintenance of the Fernald Preserve. The plan outlines the institutional
controls including routine inspections, permits, continuing groundwater remedial activities,
routine maintenance and monitoring, and leachate management practices.

DOE is responsible for conducting the five-year review at sites under its jurisdiction, while EPA
is responsible for concurrence with the review. DOE and its contractor, the S.M. Stoller
Corporation (Stoller), conducted the five-year review of the remedy implemented at the Fernald
Preserve near Harrison, Ohio. As defined by the prime contract, Stoller is responsible for
management of the site. This review was conducted for the entire site from September 2010
through December 2010. This report documents the results of the review.

This is the third five-year review for the Fernald Preserve. It documents the status of the
remedial actions implemented for each of the five operable units (OUs) at the Fernald Preserve.
For sites with multiple OUs, the five-year review clock is triggered by the onset of construction
for the first OU remedial action that will result in hazardous substances, pollutants, or
contaminants remaining at the site above levels that allow for unlimited use and unrestricted
exposure. Of all the OUs, the site preparation construction to support the Waste Pit Remedial
Action Project under the OU1 Record of Decision (DOE 1995¢) was the first such action. This
construction began on April 1, 1996; consequently, the first five-year review report had a due
date of April 1, 2001. Per EPA guidance, the trigger date for subsequent five-year reviews is the
signature date of the previous Five-Year Review report. For reviews led by other Federal
agencies (e.g., DOE) where EPA has a concurrence role, the trigger for subsequent reviews
corresponds to EPA’s concurrence signature date of the preceding Five-Year Review report. The
EPA concurrence date for the previous Five-Year Review report was September 16, 2006.
Therefore, the due date for the current Five-Year Review report is September 16, 2011.
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2.0 Site Chronology

Table 1. Chronology of Site Events

Event

Date

Initial discovery of problem or contamination

March 1985

NPL listing

November 1989

Record of Decision (ROD) signature

OU1 — March 1995
OU2 — June 1995

OU3 — August 1996
OU4 — December 1994
OUS5 — January 1996

ROD amendments or Explanation of Significant
Differences (ESD)

OUL1 - ESD (September 2002) (DOE 2002); Amendment
(November 2003) (DOE 2003a)

OU2 - None

OU3 — None

OU4 — ESD (Silo 3, March 1998) (DOE 1998a); Amendment
(Silo 1 & 2, July 2000) (DOE 2000); Amendment (Silo 3,
September 2003) (DOE 2003b); ESD (Silos 1 & 2,
November 2003) (DOE 2003c); ESD (Silos 1, 2, & 3;
January 2005) (DOE 2005a)

OU5 — ESD (November 2001) (DOE 2001b)

Enforcement documents

Federal Facility Compliance Agreement (EPA) — July 1986
Consent Decree (Ohio) — December 1988

Consent Agreement (EPA) — April 1990

Amended Consent Agreement (EPA) — September 1991
Amended Consent Decree (Ohio) — November 2008

Remedial design start

March 1995 (OU3 Remedial Design Work Plan) (DOE 1995a)

Remedial design complete

February 2004 (OU4 Silo 3 Remedial Design Package)

Actual remedial action start

April 1996 (OU1 Site Preparation)

Construction completion date

December 20, 2006

Remedial Action Reports

OUL1 Final Remedial Action Report — August 2006
OU2 Final Remedial Action Report — September 2006
OUS3 Final Remedial Action Report — February 2007
OU4 Final Remedial Action Report — September 2006
OU5 Interim Remedial Action Report — August 2008

Preliminary Close-Out Report

December 21, 2006

Previous five-year reviews

April 2001 (DOE 2001a)
April 2006
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3.0 Background
3.1 Physical Characteristics

The Fernald Preserve is a 1,050-acre government-owned contractor-operated facility located in
southwestern Ohio approximately 18 miles northwest of downtown Cincinnati. The site is
located just north of Fernald, Ohio, a small farming community, and lies on the boundary
between Hamilton and Butler counties. It is located approximately one mile west of the Great
Miami River (see Attachment 1). Of the total site area, approximately 850 acres are in Crosby
Township in Hamilton County and 200 acres are in Ross and Morgan Townships in Butler
County. There are approximately 14,600 people living within five miles of the site.

3.2 Land and Resource Use

The primary historical mission of the Fernald Preserve during its 37 years of operation was the
processing of uranium feed materials to produce high purity uranium metal. These high purity
uranium metals were then shipped to other DOE or U.S. Department of Defense facilities for use
in the nation’s weapons program.

The CERCLA Remedial Investigation/Feasibility Study (RI/FS) process at the FEMP began in
1986, in accordance with a Federal Facility Compliance Agreement (FFCA) between DOE and
EPA to cover environmental impacts associated with the FEMP. The FFCA was intended to
ensure that environmental impacts associated with activities at the facility would be thoroughly
and adequately addressed. Production operations at the facility were suspended in 1989 and the
facility was placed on the NPL. The FFCA was amended in April 1990 by a Consent Agreement
(under §120 106[a] of CERCLA) that revised the milestone dates for the RI/FS and provided for
implementation of removal actions. The Consent Agreement was amended in September 1991 to
revise schedules for completing the RI/FS process. This amended Consent Agreement (ACA)
provided for implementation of the operable unit concept. The FEMP was partitioned into five
operable units to promote a more structured and expeditious cleanup. The schedule for
preparation of a remedial investigation report and feasibility study report for each operable unit
was included in the amended Consent Agreement.

Remediation activities generally occurred between 1986 and October 29, 2006. These activities
included 31 removal actions implemented between 1991 and 1997, 14 Resource Conservation
and Recovery Act (RCRA) closures between 1988 and 1995, and 33 RCRA closures through the
RCRA/CERCLA integrated process.

As of October 29, 2006, when remediation activities were completed, the sites mission became
to serve as an undeveloped park, with an emphasis on wildlife, consistent with stakeholder land
use recommendations. Attachment 2 shows the current site configuration.

The current land use for the surrounding area is primarily for livestock, crop farming, and gravel
pit excavation operations. There also is a private water utility approximately 1 mile northeast of
the Fernald Preserve that pumps groundwater primarily for industrial use.
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The portion of the Great Miami Aquifer (GMA) underlying the site is currently not used as a
drinking water source. The dominant groundwater flow direction is from west to east beneath the
site then to the south and southeast toward the Great Miami River.

3.3 History of Contamination

Manufacture of the uranium metal products generally occurred in seven of the Fernald Preserve’s
more than 50 production, storage, and support buildings that comprised what was known as the
140-acre Production Area. During the 37 years of production operations, nearly 500 million
pounds of uranium metal products were produced. The site also served as the nation’s key
federal repository for thorium-related nuclear products, and it also recycled uranium used in the
reactors at the Hanford Site in the state of Washington. These recycled reactor returns were the
source of technetium-99, a radiological contaminant that was prevalent at the site.

Liquid and solid wastes were generated by the various operations between 1952 and 1989.
Before 1984, solid and slurried wastes from Fernald processes were deposited in the on-property
Waste Storage Area. This area, located west of the former Production Area, included

six low-level radioactive waste storage pits; two earthen-bermed concrete silos containing

K-65 residues; one concrete silo containing metal oxides; one unused concrete silo; two lime
sludge ponds; a burn pit; a clearwell; the Solid Waste Landfill; and a lagoon known as the
bio-surge lagoon to treat wastewater. After 1984, wastes produced from operations were
containerized for eventual off-site disposal. Contaminants from material processing and related
activities were released into the environment through air emissions, wastewater discharges,
stormwater runoff, leaks and spills.

3.4 Initial Response

On March 9, 1985, EPA issued a Notice of Noncompliance to DOE, identifying concerns about
environmental impacts associated with Fernald’s past and ongoing operations. Ohio
Environmental Protection Agency (OEPA) sued DOE and National Lead of Ohio for violations
of hazardous waste and water pollution laws in 1986. In response, DOE initiated the CERCLA
process that same year to characterize the nature and extent of contamination at the Fernald Feed
Materials Production Center (FMPC), establish risk-based cleanup standards, and select the
appropriate remediation technologies to achieve those standards. In November 1989, EPA placed
the Fernald site on the NPL. By 1991, the site mission had officially changed from uranium
production to environmental remediation and site restoration under CERCLA.

There were 31 removal actions, 17 underground storage tank removals, and 14 closures
conducted under RCRA to stabilize site operations and address imminent or ongoing releases of
hazardous substances.

3.5 Basis for Taking Action

The sources of contamination located within each of the source OUs represented a continuing
release of hazardous substances. The resultant contamination of the soils, groundwater, surface
water, sediments, and air emissions represented an unacceptable risk to human health and the
environment as well as to ecological receptors.
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Extensive sampling of soil, groundwater, surface water, and sediments was conducted during the
remedial investigation to characterize the nature and extent of contamination resulting from past
operations. Findings included the following:

Data from the OUS Remedial Investigation (RI) (DOE 1995b) indicated that uranium
contamination of soil was widespread on Fernald property, including both surface soils
and subsurface soils. Radium-226 and thorium contaminants were predominant. The extent
of the uranium contamination boundaries generally included all other contaminants,
including inorganic and organic contaminants. The predominant inorganic contaminants
were cadmium and beryllium, but other heavy metals were found as well. The primary
organic contaminants included volatile organic contaminants (related to chlorinated
solvents), semi-volatile contaminants, and polychlorinated biphenyls (PCBs). Off-property
uranium contamination was also found above background levels due to air emissions from
plant stacks.

It was found that contamination of the groundwater had resulted from infiltration through
the bed of Paddys Run, the Storm Sewer Outfall Ditch, and the Pilot Plant Drainage Ditch.
In portions of these drainages, the glacial overburden was eroded, and the sand and gravel of
the aquifer was in direct contact with uranium contaminated surface water from the site. To
a lesser degree, groundwater contamination also resulted where past excavations (such as the
waste pits) or deep building foundations removed some of the protective clay contained in
the glacial overburden and exposed the aquifer to contamination.

Uranium contamination was found in the uppermost portions of the GMA as well as in
perched groundwater zones throughout the former Production Area. As with soil, the
uranium contamination boundary generally included all other contaminants detected above
background. Predominant contaminants found in perched groundwater included uranium,
technetium, heavy metals, and volatile organics. Predominant contamination in the aquifer
included uranium, technetium, and heavy metals. Groundwater contamination was found
off-site to the south of the Fernald property. At the time of the RI it was found that
approximately 172 acres of the GMA had uranium contamination above 20 parts per
billion (ppb).

Elevated levels of uranium were found in the primary uncontrolled site surface water
drainage channels including the Storm Sewer Outfall Ditch and the Pilot Plant Drainage
Ditch. Concentrations of uranium in the Great Miami River were detected above background
but quickly diminished downstream of the outfall line. On-property sediment sampling
predominantly detected uranium and radium along with some volatile and semivolatile
organics. Only uranium contamination was found in off-property sediment sampling.
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4.0 Remedial Actions
4.1 Remedy Selection

For purposes of investigation and study, the remedial issues and concerns that were similar in
location, history, type/level of contamination, and inherent characteristics were grouped into
OUs under the 1991 Amended Consent Agreement. Specifically, the site was divided into

five OUs. Four of the OUs (1 through 4) are considered contaminant “source” OUs as they
represent the physical sources of contamination that have affected the site’s environmental
media. The fifth operable unit (OUS5) is considered the “environmental media” OU as it
represents the environmental media affected by (1) past production operations and waste disposal
practices (i.e., beyond the contaminant “source” OU boundaries) and (2) the pathways of
contaminant migration at the site. The four contaminant “source” OUs and the fifth
environmental media OU are described below:

e OUL, Waste Pit Area: Waste Pits 1 through 6, a clearwell, a burn pit, berms, liners, and
affected soil residing within the OU boundary.

e 0OU2, Other Waste Units: Fly ash piles, other South Field disposal areas, lime sludge
ponds, the Solid Waste Landfill, berms, liners, and affected soil residing within the
OU boundary.

e OU3, Former Production Area: Former production and production-associated facilities
and equipment (including all above- and below-grade improvements), including, but not
limited to, all structures, equipment, utilities, drums, tanks, solid waste, waste, product,
thorium, effluent lines, a portion of the K-65 transfer line, wastewater treatment facilities,
fire training facilities, scrap metal piles, feedstocks, and a coal pile. Note that all affected
soil beneath the facilities falls within OUS.

e QU4 Silos 1 through 4: Contents of Silos 1, 2, 3 (Silo 4 has remained empty); the
silo structures, berms, decant sump tank system, and affected soil residing within the
OU boundary.

e OUS5, Environmental Media: Affected groundwater; surface water; soil not included in
the definitions of OUs 1, 2, and 4; sediment, and flora and fauna.

During the time period 1994 to 1996, DOE and EPA signed the final Records of Decision
(RODs) for each OU, in cooperation with the OEPA and the Fernald Citizen’s Advisory Board.
The RODs specified the major cleanup requirements and approaches that collectively define the
Fernald cleanup. The RODs employed a combination of off-site and on-site disposal, under
which an estimated 77 percent of the remedial waste volume (the site’s lower-concentration,
higher-volume materials) was to be disposed of in the engineered OSDF while approximately
23 percent of the waste volume (the site’s higher-concentration, lower-volume materials) was to
be sent off site for disposal, primarily at permitted facilities in Utah, Nevada, and Texas.

At the time the RI/FS activities were completed and the RODs put in place, an estimated

31 million pounds of uranium products, 2.5 billion pounds of waste, 255 buildings and
structures, and 2.75 million cubic yards of contaminated soil and debris were identified as
requiring action. In addition, a 223-acre portion of the GMA was found to be contaminated at
levels above radiological drinking water standards. Under the site-wide approach, the final
remedial actions contained in the OU RODs were:
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e Production and support facility decontamination and dismantling (D&D).

e On-site disposal of the quantities of contaminated soil, above-and below-grade debris, and
OU?2 waste unit materials that could be disposed of in accordance with OSDF waste
acceptance criteria (WAC).

e  Off-site disposal of the contents of the silos, waste pit materials, nuclear product inventories,
containerized low-level and mixed waste inventories, and the quantities of soil and debris
that did not meet OSDF WAC.

o Extraction and treatment of contaminated groundwater to restore the contaminated portions
of the GMA to meet Safe Drinking Water Act (SDWA) requirements.

At completion, approximately 975 acres of the 1,050-acre property were to be restored for use as
an undeveloped park (i.e., the target land use selected in the OUS ROD), and approximately

75 acres were to be dedicated to the footprint of the OSDF. The GMA was to be restored to
drinking water standards, with long-term stewardship actions and requisite institutional controls
consistent with the target land use.

Taken together, the individual RODs for the OUs provided a site-wide cleanup approach that
encompasses all contaminant source areas and all affected environmental media at the site.
Collectively, the RODs provide a natural link between the remediation of the sources of
contamination and the media affected. Each ROD progressively built on the decisions of the
earlier RODs, yielding a cohesive and comprehensive remedy for Fernald. The ROD signature
dates and progressive sequence of decisions adopted under the RODs (including ROD
amendments and explanation of significant differences [ESD]) are described below:

e« OU3ROD for Interim Remedial Action (July 22, 1994): Provided accelerated approval
for the D&D of Fernald’s buildings and structures (DOE 1994a).

e« OU4 ROD for Final Remedial Action (December 7, 1994): Provided for the remediation
of Silos 1 through 4, affected soil within the OU boundary, and other sources of
contamination within the boundary. The D&D of all remedial facilities constructed for the
OU4 remedial action are to be addressed as part of OU3 (DOE 1994b). There were five
post-ROD decision changes for OU 4:

— Explanation of Significant Differences for Operable Unit 4 Silo 3 Remediation Action
(DOE 1998a), signed and effective March 27, 1998, modified the treatment component
of the Silo 3 remedy to onsite or offsite treatment by chemical stabilization or polymer
encapsulation, and allowed the option for disposal at a permitted commercial disposal
facility in addition to the NTS.

— Final Record of Decision Amendment for Operable Unit 4 Silos 1 and 2 Remedial
Actions (DOE 2000), signed and effective on July 13, 2000, modified the treatment
component of the Silos 1 and 2 remedy to onsite treatment by chemical stabilization.

— Final Record of Decision Amendment for Operable Unit 4 Silo 3 Remedial Action
(DOE 2003b), signed and effective on September 24, 2003, modified the treatment
component of the Silo 3 remedy to treatment, to the degree reasonably implementable, to
address material dispersability and metals mobility.
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— Explanation of Significant Differences for Operable Unit 4 Silos 1 and 2 Remedial
Action (DOE 2003c), signed and effective November 24, 2003, removed the RCRA
Toxicity Characteristic Leaching Procedure (TCLP) test as a performance standard
for the chemical stabilization process (maintaining the requirement to treat by chemical
stabilization to meet disposal facility waste acceptance criteria), and allowed the option

for disposal at a permitted commercial disposal facility in addition to the disposal at
the NTS.

— Explanation of Significant Differences for Operable Unit 4 (DOE 2005a), signed and
effective January 18, 2005, allowed the option for temporary offsite storage of treated
Silos 1, 2, and 3 materials prior to permanent off-site disposal.

e« OU1 ROD for Final Remedial Action (March 1, 1995): Provided for the remediation of
the waste pit contents, caps, and liners, affected soil within the OU boundary, and other
sources of contamination within the boundary. The D&D of all remedial facilities
constructed for the OU1 remedial action are to be addressed as part of OU3 (DOE 1995¢).
There were two post-ROD decision changes for OU 1:

— ESD was prepared to document the cost effectiveness and safety advantages associated
with using the OU 1 remedial infrastructure to process for disposal, other waste streams
originating outside of OU 1. The Final ESD for Operable Unit 1 was approved in
September 2002 (DOE 2002).

— Amendment to the Operable Unit 1 ROD was prepared to address the following changes:

» Aligning the surface and subsurface soil Final Remediation Levels (FRLs)
found in the Operable Unit 1 ROD with the approved FRLs for soil in the
Operable Unit 5 ROD.

» Placement of Pit 4 soil cover materials meeting on-site waste acceptance criteria into
the OSDF for permanent disposal.

» Aligning the final cover design for the waste pit area as originally designated in the
Operable Unit 1 Feasibility Study and ROD, with the current design from the
July 1998 “Draft Final Natural Resource Impact Assessment and Natural Resource
Restoration Plan” for the site.

» Along with these changes, the ROD Amendment also provided clarification to
terminology.

— The Final Record of Decision Amendment for Operable Unit 1 Remedial Actions,
reflecting the above, was signed in November 2003 (DOE 2003a).

e« OU2 ROD for Final Remedial Action (June 8, 1995): Provided for the remediation of the
active and inactive fly ash piles, the South Field disposal area, lime sludge ponds, the Solid
Waste Landfill, affected soil within the OU boundary, and other sources of contamination
within the boundary. This decision set in motion the approval of on-site disposal at Fernald
and construction of the OSDF. However, at the time it was formally limited to the disposal
of the OU2 wastes since the OUS and OU3 decisions related to waste disposition (on-site or
off-site) were not yet final (DOE 1995d).
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e« OUS5 ROD for Final Remedial Action (January 31, 1996): Provided for the remediation
of Fernald’s on-site and off-site environmental media. This ROD addressed the cleanup of
the GMA at all locations, and the remediation of affected site-wide soil and sediment outside
the source OU boundaries. It also addressed the monitoring of air, surface water,
groundwater, sediment, and biota. The OUS5 ROD finalized the concept of a site-wide
OSDF, and further incorporated the “balanced approach” concept into Fernald on-site and
off-site waste disposition decisions. The D&D of all remedial facilities constructed to
support the OUS groundwater remedial action were to be addressed as part of OU3
(DOE 19964).

— There was one post-ROD change for Operable Unit 5. The ESD changed the
groundwater FRL for uranium from 20 pg/L to 30 ug/L and to revise the performance
based monthly average concentration limit for discharge to the Great Miami River from
20 pg/L to 30 pg/L (DOE 2001b). The original Operable Unit 5 ROD had adopted the
proposed SDWA Maximum Contaminant Levels (MCLs) for uranium of 20 pg/L. In
December 2000, the United States Environmental Protection Agency adopted 30 pg/L as
the final MCL; prompting the change in the groundwater FRL for uranium.

« OU3 ROD for Final Remedial Action (September 24, 1996): Provided a final disposition
decision for the D&D materials generated through the Interim Remedial Action ROD.
Consistent with the OUS5 decision, this final decision document adopted on-site disposal as
the selected remedy for disposition of the D&D debris. It also adopted earlier decisions as
part of the “balanced approach” to send Fernald’s containerized waste inventories and
nuclear materials off site. The ROD also acknowledged that the D&D of new remedial
facilities constructed at the site would be addressed as part of OU3 (DOE 1996Db).

4.2 Remedy Implementation

The following provides a brief description of the remedial actions undertaken under each of the
five RODs. Interim and Final Remedial Action Reports, as appropriate, have been completed for
each OU in accordance with the EPA Office of Solid Waste and Emergency Response (OSWER)
Directive No. 9320.2-09A-P, Closeout Procedures for National Priorities List Sites.

421 OU1 Remedial Actions

The OU1 remedy as identified in the OU1 ROD was: removal, treatment, and off-site disposal
of the waste pit material at a permitted commercial disposal facility. Remedial actions were
initiated in April 1996. The following components describe the approach used for remediation
of OU1.

o Construction of waste processing and loading facilities and equipment.

e Removal of water from open waste pits for treatment at the site's wastewater
treatment facility.

e Removal of waste pit contents, caps, and liners, and excavation of surrounding
contaminated soil.

e  Preparation (e.g., sorting, crushing, shredding) of waste.

e Treatment of the waste by thermal drying as required to meet Envirocare WAC. (Envirocare
in Clive, Utah, was the selected off-site disposal facility. It has since been purchased by
EnergySolutions, Inc.)
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e  Waste sampling and analysis prior to shipment to ensure that the off-site disposal facility
WAC are met.

o  Off-site shipment of waste for disposal at Envirocare.

e Decommissioning and removal of the drying treatment unit and associated facilities, as well
as miscellaneous structures and facilities within the OU.

e Disposition of remaining OU1 residual contaminated soils in the OSDF, consistent with the
selected remedy for contaminated process area soils as documented in the OUS5 ROD.

The Final Remedial Action Report for OU1 (DOE 2006a) provides a complete history of the
remedial action undertaken.

4.2.2 0OU2 Remedial Actions

As identified in the OU2 ROD, key components of the selected remedy for OU2 are listed below.
Remedial actions were initiated in June 1997.

e  Construction of the engineered OSDF.

e  Excavation of the OU2 subunits to the required depth established by the OU2 RI and
FS Reports to remove materials with contaminant concentrations above the cleanup levels.

e  Verification sampling and testing in the excavated area to confirm that material with
contaminant concentrations above the cleanup levels have been removed.

e  Segregation of debris (e.g., concrete, steel, pallets) from OU2 subunits and processing for
size reduction, as necessary, before disposal in the OSDF.

o Collection and treatment of water from the OU2 subunits and OSDF construction areas.

e Transportation and on-site disposal of excavated material with a concentration at or
below 346 picocuries per gram (pCi/g) of uranium-238 or 1,030 milligrams per liter (mg/L)
of total uranium.

e  Transportation and off-site disposal of approximately 3,100 cubic yards of excavated
material with concentrations above 346 pCi/g of uranium-238 or 1,030 mg/L of
total uranium.

e Excavation, treatment, and off-site disposal of approximately 300 cubic yards of lead-
containing soil from the South Field firing range (handled as mixed waste).

e Restoration (including grading, seeding, fencing, and installation of monitoring wells) of
OU2 subunits after excavation and verification sampling and testing.

o Implementation of institutional controls such as access restrictions (fencing) and
groundwater monitoring at the OU2 subunits and OSDF.

e Maintenance of OU2 subunits after restoration, and maintenance and monitoring of the
OSDF for at least 30 years following closure of the OSDF.

Readers should note that the OU2 ROD preceded the ROD decisions for OUS and OU3 by
nearly a year. As a result, the costs, waste volumes, size, and configuration of the OSDF
represented in the OU2 ROD are specific to OU2 materials only, since the on-site disposal
decisions for OUS and OU3 had not yet been formally made. Ultimately, once the OUs 5 and 3
on-site disposal decisions were finalized, the OSDF was sized and designed to accommodate all
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three OUs, resulting in a greater economy of scale and a combined site-wide design, siting, and
implementation approach.

The Final Remedial Action Report for OU2 (DOE 2006b) provides a complete history of the
remedial actions undertaken.

4.2.3 0OU3 Remedial Actions

At the time that uranium production operations ceased at Fernald, the former production
buildings were at or beyond their design lives, and no viable future mission existed for the aging
buildings and structures. As a result, DOE and EPA officially decided that all of Fernald’s
buildings and structures would be dismantled, and that the resulting dismantlement debris would
be placed in interim storage. The initial dismantlement and interim storage decision was formally
documented in the July 1994 Operable Unit 3 ROD for Interim Action (IROD). The IROD also
provided that a subsequent final remedial action ROD would establish the final disposition
strategy and locations for the materials generated by the interim remedial action. The first-step
remedial activities approved through the IROD are listed below. Remedial action was initiated in
August 1995.

e Surface decontamination of the buildings and structures by removing/fixing loose
contamination.

e Dismantlement of the above-grade buildings and structures.

e Removal of foundations, storage pads, ponds, basins, and underground utilities and other at-
and below-grade structures.

o  Off-site disposal, of up to ten percent by volume, of the nonrecoverable waste and debris
generated from structural D&D, pending issuance of the final remedial action ROD.

e Interim storage of the remaining waste and debris until a final disposition decision is
identified in the final remedial action ROD.

The final remedial action ROD adopted the remedy of selected material treatment, on-property
disposal, and off-site disposition, as the selected remedy for final dispositioning of the OU3
materials. The key components of the selected remedy for final remedial action are listed below
in two categories.

Adoption of Previous OU3 Decisions

e Incorporation of the facility and structural D&D decisions contained in the IROD so as to
provide for an integrated implementation of the interim and final decisions.

e Adoption of the procedures and off-site disposition decisions (primarily Removal Actions 9
and 12) to continue the off-site disposition of the containerized wastes, products, residues,
and nuclear materials generated during historical site operations.

e Adoption of the prior procedures and decisions for the management of safe shutdown
(Removal Action 12), management of asbestos abatement (Removal Action 26), and
management of debris (Removal Action 17).

e Approval of alternatives to disposal, which included permitting the restricted/unrestricted
release of materials, as economically feasible, for recycling or reuse.
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Treatment of OU3 materials, which permitted the treatment of materials to meet the OSDF
WAC and/or oft-site disposal facility WAC.

Off-site disposal of materials above the OSDF WAC.

Requiring the off-site disposal of process residues, product materials, and process-related
metals generated during D&D activities.

Requiring off-site disposition of acid-resistant brick, lead sheeting, and concrete from four
designated locations to further minimize the total quantities of technetium-99 contaminated
materials (including the top inch of concrete from two areas in Plant 9, an area in Plant 8§,
and an area in the Pilot Plant) placed in the OSDF, and any other materials exceeding the
OSDF physical and numerical WAC.

On-Property Disposal — Materials Eligible for Placement in the OSDF

Determining whether the remaining quantities of OU3 D&D materials are eligible for
disposal in the OSDF, and requiring that the materials pass visual inspections for the
presence of process residues during implementation.

Recognizing the need for institutional controls at the completion of the remedy (consistent
with OUY).

Recognizing the need for long-term monitoring and maintenance of the OSDF and operation
of a groundwater-monitoring network to evaluate performance of the OSDF consistent with
OUS. (Note: The scope for the long-term monitoring and maintenance of the OSDF, and the
implementation of the site’s institutional controls, are part of Fernald’s post-closure long-
term stewardship program and are not part of OU3.)

The Final Remedial Action Report for OU3 (DOE 2007a) provides a complete history of the
remedial actions undertaken.

4.2.4 0OU4 Remedial Actions

The final remedy implemented for OU4 defined by the OU4 ROD and its subsequent
modifications consisted of the components listed below.

Removal of the contents of Silos 1 and 2 and the decant sump tank system sludge from the
silos. Transfer to the transfer tank area for storage pending subsequent transfer to the Silos 1
and 2 remediation facility for treatment using chemical stabilization to attain the disposal
facility WAC.

Removal of material from Silo 3 by pneumatic and/or mechanical processes, followed by
treatment to the extent practical by addition of a chemical stabilization reagent and a reagent
to reduce dispersability. Then off-site disposal at Nevada Test Site (NTS) or a permitted
commercial disposal facility. (Note: The NTS was renamed the Nevada National Security
Site in August 2010.)

Off-site shipment and disposal of the treated Silos 1 and 2 materials at the NTS and/or an
appropriately permitted commercial disposal facility; or, temporary off-site storage for a
maximum of two years from the initiation of storage activities, if required, prior to
permanent offsite disposal.
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e Gross decontamination, demolition, size reduction, and packaging of the Silos 1, 2, and 3
structures and remediation facilities in accordance with the OU3 ROD.

e  Shipment of the concrete from the Silos 1 and 2 structures for off-site disposal at the NTS or
an appropriately permitted commercial disposal facility.

o Disposal of contaminated soil and debris, excluding concrete from Silos 1 and 2 structures,
either (1) on site in accordance with Fernald OSDF WAC, or (2) at an appropriate off-site
disposal facility, such as the NTS or a permitted commercial disposal facility.

e Removal of the earthen berms and excavation of the contaminated soils within the OU4
boundary to achieve the soil remediation levels outlined in the OUS5 ROD.

e Appropriate treatment and disposal of all secondary wastes at either the NTS or an
appropriately permitted commercial disposal facility.

e  Collection of perched water encountered during remedial activities for treatment in on-site
treatment facilities installed under OUS.

Silo 3 materials have been disposed of at the EnergySolutions (formerly Envirocare) facility in
Clive, Utah. The final permanent disposal of Silos 1 and 2 treated waste material began on
October 7, 2009, at Waste Control Specialists LLC in Andrews, Texas. The last container was
placed on November 2, 2009. The Final Remedial Action Report for OU4 (DOE 2006¢) provides
a complete history of the remedial actions undertaken.

4.25 OU5 Remedial Actions

The remedial strategy adopted for OUS was necessarily a multifaceted approach to protect
existing and future human and environmental receptors through implementing extensive soils
excavations, excavating contaminated sediments and perched water zones containing
concentrations above established FRLs, on-property disposal of excavated material in the

OSDF (in compliance with established OSDF WAC), and restoration of the GMA through
pump-and-treat technologies. In addition, the remedy required treatment of collected stormwater
and process wastewater throughout remedial activities.

Key components of the OUS remedy related to groundwater restoration included the following:

Perched Water

e Excavation of perched water zones necessary to ensure the continued protection of the
regional groundwater aquifer.

o Disposition of the soils generated during the removal of the impacted perched water zones in
a manner consistent with the methods defined for soils.

e Treatment, as required, of contaminated perched water and stormwater collected during
excavation operations. The treatment envisioned was via the Advanced Wastewater
Treatment (AWWT) facility. For zones contaminated by volatile organic compounds, the
water was to be treated through activated carbon absorption.

Great Miami Aquifer Restoration

e  Extraction of contaminated groundwater until such time as FRLs are attained at all points in
the impacted areas of the GMA. The basis of the groundwater FRLs and the associated
selection process was to utilize the SDW A-established MCLs, proposed MCLs, or nonzero

U.S. Department of Energy Third Five-Year Review Report for the Fernald Preserve
September 2011 Doc No. S07045—Final
Page 13



Maximum Contaminant Level Goals (MCLG). When these standards were not available
for a specific contaminant, other criteria were used to establish the necessary FRL

(e.g., 1 x 10~ Incremental Lifetime Cancer Risk [ILCR] for carcinogens; 0.2 Hazard
Quotient for noncarcinogens).

Performance of an engineering study to examine the economic and technical viability of
applying reinjection techniques to enhance containment recovery from the aquifer system
and to enhance groundwater restoration activities.

Collection of recovered groundwater for treatment and/or discharge to the Great Miami
River or reinjection (if deemed appropriate).

Treatment of Discharges

Treatment of collected stormwater, wastewater, and recovered groundwater before discharge
to the Great Miami River to the extent necessary to not exceed FRLs for surface water in the
Great Miami River.

Treatment of wastewater, stormwater, and groundwater to the extent necessary to ensure that
the maximum annual mass discharge of uranium to the Great Miami River from the effluent

does not exceed 600 pounds. (The 600 pounds-per-year limit was effective upon issuance of
the OUS ROD in January 1996.)

Treatment of the necessary wastewater, stormwater, and groundwater to the extent necessary
to ensure that the maximum concentration of total uranium in the blended effluent
discharged to the Great Miami River does not exceed 20 micrograms per liter (ng/L),

based upon a monthly average concentration. (This standard was later revised to 30 ug/L per
the 2001 OUS ESD.)

Expansion of the AWWT facility within the confines of the existing Building 51 to provide
a minimum additional design capacity of 1,800 gallons per minute (gpm).

Disposal of treatment sludges generated from the treatment of wastewater, stormwater, and
groundwater in the OSDF if established waste acceptance criteria can be attained; otherwise,
disposal of the sludges at an appropriate off-site disposal facility.

Recognizing the ongoing implementation of the groundwater remedy and the required long-term
monitoring of the OSDF required by the OU2 ROD, an Interim Remedial Action Report for
Operable Unit 5 was prepared.

4.2.6 Site-Wide Remedial Actions

Site-Wide Soil and Sediment

Key components of the selected remedy for site-wide soil and sediment included the following:

Excavation, using conventional construction equipment, of contaminated soil and sediment
to the extent necessary to establish statistically, with reasonable certainty, that the
concentrations of contaminants at the entire site are below FRLs.

Excavation, using conventional construction equipment, of contaminated soil containing
perched water that presents an unacceptable threat, through contaminant migration, to the
underlying aquifer.
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e Placement of contaminated soil and sediment, which do not exceed concentration-based
WAUC, in an on-property disposal facility. Soil exhibiting nonradiological contaminant
concentrations exceeding the WAC (e.g., soil contaminated with organic constituents) will
be treated before placement in the on-property disposal facility or shipped off site for
disposal at an appropriate commercial or federal disposal facility. Soil exhibiting
radiological contaminant concentrations exceeding the WAC will be shipped off site for
disposal. Soil from six designated areas where a reasonable potential exists for the presence
of characteristic waste (as defined by RCRA) will be treated, as needed, before disposition.

o Site-wide restoration of impacted areas following excavation and certification sampling.
Restoration will include regrading (to blend with the surrounding topography and to
promote positive drainage), seeding, fencing, and reestablishment of wetlands, as required.

e Application of institutional controls, such as access controls, deed restrictions, and alternate
water supplies, during and after remedial activities to minimize the potential for human
exposure to site-introduced contaminants and ensure the continued protection of human
health. (Note: The deed to the site property has not been amended to show restrictions. DOE
does not intend to add restrictions to the deed since they will maintain ownership in

perpetuity.)
e Implementation of a long-term environmental monitoring program and a maintenance

program to ensure the continued protectiveness of the remedy, including the integrity of the
on-property disposal facility.

On-Site Disposal

As identified in the OU2 ROD, the OUS5 ROD, and the OU3 ROD for Final Remedial Action,
key components of the on-site disposal selected remedy included the following:

e  Construction of the engineered OSDF.
o Establishment of maximum WAC for the OSDF.

e On-site disposal of materials from OUs 2, 3, and 5 that meet the OSDF WAC (including
RCRA-regulated materials using the Corrective Action Management Unit mechanism).

e Selected on-site disposal of soils from OUs 1 and 4.

o Implementation of institutional controls such as access restrictions (fencing) and
groundwater monitoring at the OSDF, for at least 30 years following closure.

e Maintenance of the OSDF, including the final cover system and leachate collection system.
Because this remedy results in contaminants remaining on site in an engineered disposal
facility, a review will be conducted no less often than every 5 years after the initiation of
remedial action in accordance with CERCLA Section 121(c) to ensure that the remedy
continues to provide adequate protection of human health and the environment. This review
will continue until determined that it is no longer needed to maintain protectiveness of the
disposal facility.

e In order to construct the OSDF over a sole-source aquifer capable of sustaining a yield of
100 gallons per minute, an OEPA exemption or an EPA CERCLA waiver was needed from
the State of Ohio siting prohibitions. It was determined that a CERCLA waiver was the
appropriate regulatory strategy. The waiver request was based on the ability of the selected
remedial action to attain a standard of performance that is equivalent to that required by the
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applicable or relevant and appropriate requirements (ARARs). The criteria in determining a
CERCLA ARAR waiver based on equivalent standard of performance were degree of
protection, level of performance, reliability into the future, and time required to achieve
remedial action objectives (40 Code of Federal Regulations [CFR] 300.430 (f)(1)(ii)(C)(4)).
CERCLA waivers were requested, justified, and granted through the approval of the OU2,
OU3, and OUS5 RODs. Therefore, EPA granted three CERCLA waivers to allow
construction of the OSDF at Fernald and on-site disposition of materials from OUs 2, 3,

and 5 (and selected materials from OUs 1 and 4).

In general, application of the WAC allowed certain materials from each of the OUs to be
disposed of in the OSDF as described below:

Ou1l
e  Waste Pit 4 cover material

o Impacted soils below or outside the waste pits that otherwise meet the OSDF WAC

ou2

e  Waste materials meeting the OSDF WAC from the north and south lime sludge ponds,
the Solid Waste Landfill, the inactive fly ash pile, the active fly ash pile, and the South
Field area

Oous3
e D&D debris meeting the OSDF WAC and not otherwise prohibited

ou4
o Impacted soils and debris not containing silo materials that otherwise meet the OSDF WAC
e D&D debris from Silo 4

Ous

o Site-wide impacted soils, sediments, and debris meeting the OSDF WAC and not otherwise
prohibited

4.3 System Operation

System costs are reported as operation and maintenance costs combined. Costs are presented for
operation and maintenance (O&M) of the groundwater remediation system (including the
extraction well infrastructure and the Converted Advanced Wastewater Treatment [CAWWT]
facility), OSDF leachate, and the OSDF cap. Costs are presented on a fiscal year (FY) basis
(October through September). The work under the DOE’s Office of Legacy Management went
through a rebaselining effort that was completed in March 2008. This rebaselining effort changed
how costs were captured so direct comparisons to previous years is difficult. Costs presented
below for the groundwater remediation system include all site utilities, but the groundwater
remediation system is the predominant utility user. Actual costs experienced are significantly
less than estimated at the time of transition to Legacy Management.
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Table 2. Annual Groundwater System O&M Costs

Dates Total Cost
From To (Rounded to Nearest $1,000)
March 2008 September 2008 $1,018,000
October 2008 September 2009 $1,776,000
October 2009 September 2010 $1,983,000
Table 3. Annual OSDF Leachate System O&M Costs
Dates
From To Total Cost
March 2008 September 2008 $54,044
October 2008 September 2009 $59,626
October 2009 September 2010 $82,448

Table 4. Annual OSDF Cap System O&M Costs

Dates

From To Total Cost
March 2008 September 2008 $43,505
October 2008 September 2009 $86,464
October 2009 September 2010 $55,247

U.S. Department of Energy
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5.0 Five-Year Review Process

5.1 Community Notification and Involvement

The five-year review process was initiated on September 26, 2010, when public notices were
published in the Cincinnati Enquirer and Hamilton Journal News newspapers notifying the
public that a CERCLA five-year review was being conducted at the Fernald Preserve. A copy of
the initial public notice text is in Attachment 3. Additionally, a public meeting was held at the
Fernald Preserve on October 13, 2010. Questionnaires were made available to members of the
public at the public meeting and on the Fernald Preserve web page asking for feedback and input
to the CERCLA five-year review process. One questionnaire was received from a member of the
public (Attachment 4).

5.2 Document Review

The following documents were reviewed and evaluated during the preparation of this
five-year review:

e Legacy Management and Institutional Controls Plan, Revision 4, April 2010

e Annual Site Environmental Reports (SERs) for 2006 (DOE 2007b), 2007 (DOE 2008),
2008 (DOE 2009), and 2009 (DOE 2010b)

e Quarterly OSDF Inspection Reports conducted during FY 2007, FY 2008, FY 2009, and
FY 2010

e Quarterly Site Inspection Reports conducted during FY 2007, FY 2008, FY 2009, and
FY 2010

e OUS5ROD
e Interim Residual Risk Assessment (DOE 2007¢)

The OUS ROD includes all pertinent cleanup levels (i.e., FRLs). Analytical data collected and
reviewed have been compared to these FRLs.

5.3 Data Review

Environmental and OSDF performance monitoring data continue to be collected at the Fernald
Preserve. Environmental data are collected for groundwater, surface water, and sediment. The air
particulates monitoring program was discontinued on January 4, 2010. The radon monitoring
program was discontinued on December 31, 2008. In the first half of each year, all of the
monitoring data collected in the previous year are reviewed, evaluated, and reported as part of
the annual SER. Below is a summary of the data reviewed since the last five-year review.

5.3.1 OSDF Performance Monitoring

The OSDF consists of eight individual disposal cells. OSDF performance monitoring is
conducted for each cell to: (1) track the quantity of liquid produced within the leachate collection
system (LCS) and leak detection system (LDS) over time to determine if enough hydraulic head
is present to drive leachate through a potential liner breach, and (2) track the water quality of the
LCS and LDS liquid, the perched groundwater, and groundwater in the GMA. The controlling
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document for OSDF performance monitoring is the Groundwater/Leak Detection and Leachate
Monitoring Plan (Attachment C of the LMICP [DOE 2010a]).

The volume of leachate generated from the OSDF continues to decline. Flow volumes in the
LDS of each cell are tracked against an initial response leakage rate of 20 gallons per acre per
day (gpad). An initial response leakage rate indicates that hydraulic conditions are 1/10 of the
rate needed by design to have one foot of hydraulic head within the base of the facility. If flow in
the LDS of any cell reaches the initial response leakage rate of 20 gpad, DOE will begin the
process of determining if the cell is no longer functioning as designed. In 2009, the highest rate
of flow in the LDS was measured in Cell 5 (0.48 gpad), only 2.4 percent of the initial response
leakage rate.

Water quality in the LCS, LDS, horizontal till well (HTW), and GMA wells of each cell is
routinely monitored. Sampling frequencies vary from quarterly to annually, depending upon the
monitoring horizon and the cell. Data is reviewed throughout the year and reported annually in
the SERs. Water quality assessment tools include control charts, concentration trend plots, and
bivariate plots.

5.3.2 Groundwater Monitoring

Groundwater monitoring was conducted during the past 5 years as prescribed in the Integrated
Environmental Monitoring Plan (IEMP) (Attachment D of the LMICP [DOE 2010a]) as part of
the pump-and-treat stage of the groundwater certification process presented in the Fernald
Groundwater Certification Plan (DOE 2006d).

Data from 140 wells are used to assess water quality, and 178 wells are used to measure
groundwater elevations. In addition, each year a select number of direct-push samples are
collected to supplement data collected at the fixed well sampling locations.

An integrated data evaluation process is used to review and analyze data collected from the wells
and direct-push sampling locations to determine capture and restoration of the uranium plume, to
determine capture and restoration of non-uranium FRL constituents, and to determine if there is a
need to modify the remedy. Data is also analyzed to determine what impact, if any, the
groundwater remedy is having on a separate groundwater restoration effort south of the uranium
plume (i.e., the Paddys Run Road site plume). This separate plume, which is unrelated to the
Fernald Preserve, resulted from industrial activities south of the Fernald Preserve along Paddys
Run Road. Data and evaluation of the results are reported annually in the SERs. No remedy
changes have been warranted or made in the last 5 years. Data also indicate that the Fernald
groundwater remedy is not impacting the Paddys Run Road site plume.

5.3.3 Surface Water Monitoring

Data from 23 surface water sampling locations are used to fulfill surveillance and/or compliance
monitoring functions. The data are routinely evaluated to identify any unacceptable trends and to
trigger corrective actions when needed to ensure protection of these critical environmental
pathways. Since the last five-year review:

e There have been no National Pollutant Discharge Elimination System (NPDES)
compliance issues.

U.S. Department of Energy Third Five-Year Review Report for the Fernald Preserve
September 2011 Doc No. S07045—Final
Page 19



e  Samples collected from two locations west of the former Waste Storage Area have been
exceeding the surface water FRL for uranium (530 pg/L) since monitoring began in 2007.
None of the other 21 sampling locations have had a FRL exceedance.

e Samples are collected for uranium at eight locations to monitor the cross-media impact of
surface water infiltrating into the aquifer. The results of these samples are compared to the
groundwater FRL for uranium (30 pg/L). Four of the eight locations periodically exceed the
groundwater FRL. Uranium results at these locations have decreased since the completion of
soil remediation in 2006.

5.3.4 Sediment Monitoring

Sediment samples are collected in the Great Miami River from two sampling locations.
One location is upstream of the Fernald Preserve treated effluent discharge line and the other is
located downstream. Sediment sampling results have been indiscernible from background.

5.3.5 Air Monitoring

The final year of soil remediation at the Fernald Preserve was 2006. By the end of October 2006,
all major sources of airborne contamination were removed from the site or placed in the OSDF.
Therefore, the number of air monitoring stations was decreased from 17 to 11 in April 2006, and
from 11 to 6 in November 2006. The six remaining monitors were located at five boundary
locations and one background location. They were used to demonstrate that wind erosion of the
remediated soil and air emissions from controlled burns (conducted in 2009) pose no significant
threat to the public or the environment. An evaluation of the data collected from the air
monitoring stations between 2007 and the end of 2009 demonstrated that radiological
concentrations in air remain low (i.e., at or near background). Based on (1) the data indicating
emissions are at or near background and (2) the determination by the EPA Office of Air and
Radiation that three years of air monitoring following closure was appropriate, DOE ended the
boundary air monitoring program on January 4, 2010.

5.3.6 Radon Monitoring

The radon monitoring program was discontinued at the end of 2008 because the results in the
previous 10 years were below the proposed 10 CFR 834 limit of 0.5 picocuries per liter (pCi/L)
above background. Because the 0.5 pCi/L limit in that period was not exceeded and no
significant surface source for radon remains on site, EPA agreed to DOE’s request to discontinue
radon monitoring in 2009.

5.4 Site Inspection

Site inspections are conducted quarterly at the Fernald Preserve, in accordance with the LMICP
(DOE 2010a). A separate inspection process is outlined for both the site and the OSDF. Site
inspections involve a field walkdown over a portion of the site. For OSDF inspections, some or
all of the vegetated caps are walked down. In addition to the field walkdowns for each
inspection, all institutional controls are evaluated and reported. Attachment 5 shows the sequence
of quarterly field walkdowns.

The site and OSDF are inspected for evidence of unauthorized uses of the site, the
effectiveness of institutional controls, and the need for repairs. The OSDF cap is also evaluated
to ensure integrity of the design. Ecologically restored areas are evaluated for the condition of
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vegetation and soil stabilization. The most recent site and OSDF inspections were conducted
between December 1 and December 7, 2010. Inspections are led by DOE contractor personnel,
with participation from state and federal regulators, including OEPA and the Ohio Department
of Health.

All inspection documents are made available to the public on the Fernald Preserve website at
http://www.lm.doe.gov/land/sites/oh/fernald/fernald.htm. In addition, an annual summary of
inspection findings is included in the Fernald Preserve SERs. Annual inspection photographs
are also taken across the site. The most recent inspection photographs were taken in

September 2010. A representative set of these photographs and a figure showing the location of
the photographs is provided in Attachment 6. All annual inspection photographs taken at the
Fernald Preserve are available on the DOE Office of Legacy Management Geospatial
Environmental Mapping System at http://gems.Im.doe.gov/imf/ext/gems/jsp/launch.jsp.

Inspections in 2010 demonstrated that institutional controls at the Fernald Preserve are
functioning as intended. Very few instances of prohibited activities have been observed,
including the discovery of deer stands, and the occasional hiker wandering off trail. Institutional
controls are in place and properly maintained. If the frequency of prohibited activities increases,
further evaluation will be necessary. OSDF findings mostly related to the presence of woody
vegetation on the cap and the need for several minor fence repairs. These items are addressed as
part of routine maintenance of the site.

One consistent finding in portions of the site is the presence of remediation-related debris. Frost
heave action and surface erosion have uncovered a variety of items that have the potential for
fixed radiological contamination. Suspect debris includes concrete, glazed tile, and metal. Most
debris is not contaminated and is disposed in a commercial landfill. Approximately 3 percent of
the debris has had fixed contamination. Since site closure, 292 pieces of contaminated debris
have been found at the Fernald Preserve. This debris is removed from the field and dispositioned
in a Radiological Materials Storage Area pending permanent disposal at a licensed low-level
waste disposal facility.

Debris locations were mapped in 2007 to determine the extent of the issue. It appeared that
debris findings were concentrated in several locations within the former Production Area and the
former waste pits area. Subsequent trail design and institutional controls are effective in
preventing the public from encountering contaminated debris.

Ecological restoration of the site is progressing well. The quarterly site inspections, along with
additional monitoring specific to restored areas, demonstrate continued establishment of prairie
communities, created wetlands and open water habitats, and forested expansion of the Paddys
Run riparian corridor and northern portions of the site. Site-wide ecological restoration and
associated monitoring activities were set forth in the Natural Resource Restoration Plan.

Challenges for ecological restoration have mostly shifted from vegetation establishment to
invasive species control. Resources are required to reduce the spread of several non-native
herbaceous and woody plants, including Canada thistle, bush honeysuckle, reed canary grass,
and more recently, callery pear.
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6.0 Technical Assessment
6.1 Question A: Remedy Function
Question A: Is the remedy functioning as intended by the decision documents?
6.1.1 OU1L - Waste Pits

Remedial actions involved the excavation, drying as necessary, transportation by rail, and
disposal of waste pit materials at the EnergySolutions (formerly Envirocare) facility in Clive,
Utah. Remedial actions for OU1 involving the excavation and shipment of waste pit materials
were completed in June 2005. The D&D of remedial action infrastructure was completed in
October 2005. The Final Remedial Action Report, which documents completion of remedial
actions under OU1, was approved in August 2006. The seeps in the western portion of OU1
(with elevated uranium concentrations) will continue to be monitored and institutional controls
will continue to be implemented to prevent direct human exposure in this area. The remedial
actions for OU1 are complete as intended by the OU1 Record of Decision.

6.1.2 OU2 - Other Waste Units

Remedial actions involved the excavation, treatment as necessary, and disposal of waste
materials contained within the Other Waste Units as defined in the OU2 Record of Decision.
Remedial actions were completed in November 2003. The Final Remedial Action Report, which
documents completion of remedial actions under OU2, was approved in September 2006. The
remedial actions for OU2 are complete as intended by the OU2 Record of Decision.

6.1.3 OU3 - Production Area Facilities

Remedial actions involved the decontamination and dismantlement of all production facilities,
remedial action facilities, and all appurtenant facilities and infrastructure as well as the disposal
of all D&D material, nuclear materials, and legacy wastes. Remedial actions were completed in
October 2006. The Final Remedial Action Report, which documents completion of remedial
actions under OU3, was approved in February 2007. The remedial actions for OU3 are complete
as intended by the OU3 Record of Decision.

6.1.4 OU4 -Silos

Remedial actions involved the removal, stabilization, and off-site disposal of waste materials
within Silos 1, 2, and 3 as well as the off-site disposal of the silo structures. Off-site disposal was
to be in an appropriately licensed facility. Remedial actions related to Silo 3 were completed in
April 2006 with the final disposal of Silo 3 materials at the EnergySolutions (formerly
Envirocare) facility in Clive, Utah. Remedial actions related to Silos 1 and 2 were completed in
May 2006 with the final shipment, and materials were temporarily stored at the Waste Control
Specialists facility in Andrews, Texas. (Final disposal of Silos 1 and 2 materials occurred in
July 2010). D&D of the OU4 remediation facilities was completed in August 2006. The Final
Remedial Action Report, which documents completion of remedial actions under OU4, was
approved in September 2006. The remedial actions for OU4 are complete as intended by the
OU4 Record of Decision.
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6.1.5 OUS5 - Groundwater, OSDF, Soils, and Sediments

The groundwater remedial action is performing to design expectations. Current operating
procedures (i.e., Operations and Maintenance Manual, standard operating procedures) are
adequate and are maintaining a high degree of operational performance. No large variances in

O&M costs have been realized that might indicate a potential remedy problem or issue.

The amount of groundwater that needs to be treated to achieve discharge limits has decreased
dramatically over the last 5 years. The aquifer remedy will soon be able to achieve discharge
limits (a monthly average uranium discharge limit of 30 ug/L, and an annual limit of
600 pounds) without groundwater treatment.

6.1.6 Status of the Groundwater Remediation

Performance metrics are used to track remedy progress. From 1993 through December 2010, a
net total of 27.8 billion gallons of water have been pumped from the GMA and 10,261 pounds of

uranium removed from the aquifer. Table 5 provides summaries of gallons pumped, total

uranium removed, and uranium removal indices for 2010 and for August 1993 through

December 2010.

Table 5. Aquifer Restoration System Operational Summary Sheet

Reporting Period

January 2010 through December 2010

August 1993 through December 2010

Total

Gallons : . Gallons | Total Uranium | Uranium
Uranium Uranium
Pumped/ b| Pumped/ Removed/ Removal
L Removed/ | Removal Index - P b
Reinjected Reiniected (Ibs/M gal) Reinjected| Reinjected Index
(M gal)? (Ié)s) 9 (M gal) (Ibs) (Ibs/M gal)
South Field Module 1271.05 350.85 0.28 13,576.926 6,167.163 0.45
Waste Storage Area | g5 5 90.25 0.19 3,744.818 | 1,592.576 0.43
Module
South Plume Module 633.32 109.50 0.17 12,429.935 2,577.712 0.21
Reinjection Module® 0 0 NA 1,936.478 76.27 NA
Aquifer Restoration
Systems Totals
Extraction Wells 2,386.87 550.60 0.23 29,751.679 10,337.451 0.35
(Reinjection
Wells) 0 0 NA (1,936.478) (76.27) NA
Net 2,386.87 550.60 NA 27,815.201 10,261.181 NA

*million gallons
® NA = not applicable

¢ Reinjection module was shut down in September 2004.

Routine groundwater monitoring is conducted using a system of monitoring wells and direct-
push groundwater sampling techniques to track the boundary of the 30-pug/L maximum uranium

plume, and to monitor increasing and decreasing trends in total uranium contamination.
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The boundary of the maximum uranium plume is determined semiannually and reported in the
annual SER. The boundary interpretation is very conservative and represents a worst-case
scenario in that uranium contamination measured at any depth in the aquifer is projected onto a
single horizontal plane of reference.

The boundary of the maximum uranium plume in June 2010 (186.6 acres) was approximately
9.5 acres smaller than the size of the plume at the beginning of 2005 (196.1 acres). Uranium
concentrations within the plume boundary continue to decrease. Concentration versus time plots
for monitoring wells within the plume are published annually in the SER. Attachment 7
summarizes uranium concentration trends as recorded in 2009. The figure indicates that uranium
concentrations within the maximum uranium plume footprint are decreasing in most of the wells
as a result of pumping operations. Because sources of uranium contamination have been
remediated, the uranium concentration increase in some wells within the plume is attributed to
the movement of pre-existing uranium contamination towards extraction wells.

Non-uranium constituents are also monitored to evaluate aquifer concentrations relative to FRLs
established in the ROD. Forty-nine non-uranium constituents were evaluated through a detailed
selection process presented in Appendix A of the IEMP (DOE 2006¢). Currently, 35 of

50 chemical constituents have never exceeded their FRL, and one constituent has had a single
exceedance. As documented in the Groundwater Certification Plan, these 36 parameters will be
monitored during groundwater certification to determine if they remain below their FRL. The
remaining 14 constituents are currently monitored semiannually and concentrations are reported
in the annual SER.

Most of the locations where non-uranium constituents are present at concentrations above their
FRL lie within the 10-year, uranium-based restoration footprint. However, sporadic FRL
exceedances have been detected outside of the 10-year, uranium-based restoration footprint
(e.g., zinc, manganese). Monitoring results for the last 14 years have failed to identify a plume
outside of the restoration footprint. In many instances, FRL exceedances detected one year are
well below the FRL the next year. Exceedances for zinc and manganese in the aquifer could be
the result of natural conditions within the aquifer, or caused by bio-fouling around the
monitoring wells being sampled.

Continued monitoring and evaluation of non-uranium constituents is reported annually in
Appendix A of the SERs. Monitoring results indicate that no changes to the uranium-based
aquifer remedy are necessary to address sporadic non-uranium FRL exceedances outside of the
defined restoration footprint for the aquifer remediation.

Review of groundwater remedy progress reveals that the remedy remains on track to be
protective of human health and the environment. Specifically:

o Institutional controls remain in place and prevent exposure.

e A high degree of operational efficiency is being maintained.

o  Capture of the uranium plume is being maintained.

e Modeled uranium concentration predictions are consistent with monitoring data.
e Uranium removal is consistent with model predictions.

e Groundwater treatment is no longer required to meet uranium discharge limits.
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6.1.7 Implementation of Institutional Controls and Other Measures

Access restrictions and other institutional controls have been established at the Fernald Preserve
pursuant to the LMICP. These controls have been effective at ensuring remedy protection. There
have been no instances where personnel have compromised site remediation or been exposed to

contaminants. The OSDF is fenced in, posted, and access gates remain locked unless authorized
personnel are within the fenced area.

The well field is not contained within a fenced area, but individual extraction well controls are
enclosed in locked well houses to prevent access by the public. All monitoring wells are kept
locked. Consistent with the target land use objective for the on-property area (restricted use as an
undeveloped park); institutional control measures have been implemented to prevent the use of
the aquifer as an on-property drinking water supply. Institutional controls, designed to preclude
the use of groundwater in the off-property area where groundwater contamination is greater than
the 30 ug/L uranium FRL, remain in place and consist of:

e A DOE-funded public water system, which provides an alternate water supply for residents
in the areas affected by groundwater contamination from the Fernald Site.

e The Hamilton County water well permitting process. Drinking water wells cannot be
installed until a permit has been obtained from the Hamilton County Health Department.
DOE will ensure that the Health Department is aware of the off-property areas where
groundwater contamination is greater than 30 pg/L of uranium. DOE has sent a letter and
map documenting the contaminated area to the Hamilton County Health Department and
requested that no permits be issued in this area, given the contamination and the ongoing
aquifer remediation (Attachment 8). Additionally, the letter requests that DOE be notified of
any proposed drilling activities in the vicinity of the plume. If DOE is made aware of any
drilling activities in the area of the off-site plume, the regulators must be notified.

o Daily well field operational inspections and routine groundwater sampling. Operational
personnel make daily rounds of the South Plume well field and are instructed to notify
management of any unusual activity in the area (e.g., well drilling). Groundwater sampling
personnel are also in the area of the South Plume for routine groundwater monitoring and
are instructed to notify management of any unusual activities.

e  Prohibited activities by the public are observed from time to time, but these are usually
minor infractions such as hiking with a pet or wandering off-trail. A few acts of vandalism
to site signage have occurred, and evidence of hunting activity has been discovered on a
couple of occasions. Generally, though, community members are very understanding of the
purpose and need for institutional controls.

6.1.8 Operational Efficiency

Performance metrics provide insight into how efficiently the remediation is being managed.
Performance metrics indicate that a high degree of operational efficiency is being maintained.
Performance predictions for the finalized baseline strategy were presented in Section 5.3 of the
Baseline Remedial Strategy Report (BRSR) (DOE 1997). The BRSR strategy predicted that the
remediation schedule could be shortened from that presented in the Feasibility Study Report for
OUS (DOE 1995¢) from 27 years to a period between 10 and 20 years. As aquifer restoration
modules were installed, remediation design updates were issued based on more up-to-date
aquifer data collected in the area where the modules were being installed. The additional data led
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to enhanced designs that slightly modified the design presented in the BRSR. The last such
design enhancement was presented in the Waste Storage Area (Phase II) Design Report, issued
in 2005 (DOE 2005b).

When the performance predicted in the BRSR and the Waste Storage Area (Phase II) Design is
compared to the actual millions of gallons of groundwater pumped from the aquifer and the
actual pounds of uranium removed from the aquifer, it reveals how closely actual operational
performance has matched predicted operational performance. Attachment 8 provides a
comparison of the actual versus predicted gallons of groundwater extracted from the GMA from
FY 1993 through FY 2010. Attachment 10 provides a comparison of the actual versus predicted
pounds of uranium extracted from the GMA from FY 1993 through FY 2010.

6.1.9 Capture of the Uranium Plume

An important objective of the groundwater remediation is to maintain hydraulic control of the
uranium plume. This is being accomplished through a combination of natural flow directions
within the aquifer basin coupled with the water level drawdown created by pumping the twenty-
three extraction wells used in the pump-and-treat remedy.

Groundwater elevations in the aquifer are measured quarterly, and then water elevation maps for
the aquifer are prepared and compared against the footprint of the uranium plume in the aquifer
to verify that capture of the uranium plume is being maintained. An example of a quarterly water
level map is provided in Attachment 11. Quarterly water level maps and the associated plume
capture analysis are published annually in the SERs.

Since pump-and-treat operations began, quarterly groundwater elevation maps have consistently
shown that capture of the uranium plume has been maintained by pump-and-treat operations.
There has also been good agreement between the modeled capture zone and the measured
capture zone for the pump-and-treat remedy.

6.1.10 Uranium Concentration Predictions

A residual assessment of uranium concentrations (observed concentrations versus model
predicted concentrations) evaluates how reasonable groundwater model concentration
predictions remain over time. Two assessments have been conducted. The first assessment was
conducted in 2005 and reported in the 2005 SER, and the second assessment was conducted

in 2010. The second assessment details will be provided in the 2010 SER and the results are
discussed below.

Table 6 provides the total uranium residuals observed in the first half of 2010 with model
predicted concentrations for April 1, 2010. As the data indicate, the total uranium concentration
mean residual for 2010 was 29.42 pg/L. The maximum individual well residual for 2010 was
299.58 pg/L. As shown below, the mean residual calculated in 2010 is similar to the mean
residual calculated back in 2005 (29.42 pg/L vs. 30.54 pg/L).
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Table 6. Actual Total Uranium Residuals vs. Model Predicted Concentrations

First Residual Second Residual
Assessment (2005) Assessment (2010)
Statistics 2" Half 2005 Vs. 1! Half 2010 Vs.
Model Predicted Model Predicted
4/1/2006 4/1/2010

Mean Residual 30.54 29.42
Standard Deviation 87.91 75.64
Maximum Residual 330.00 299.58
Minimum Residual -130.50 -85.06
Residual Range 460.50 384.63

The small change in the mean residual of observed and modeled concentrations between 2005
and 2010 indicates that groundwater model predictions remain reasonable.

6.1.11 Uranium Removal Predictions

Both the BRSR and Waste Storage Area (Phase-I1) remediation designs produced predictions for
the amount of uranium to be recovered from the aquifer in order to achieve concentration-based
cleanup goals. Water samples are collected monthly from extraction wells and analyzed for total
uranium. The total uranium concentrations are used to calculate the mass of uranium removed by
the well. The actual pounds of uranium removed from the aquifer are compared against the total
predicted pounds to be removed from the aquifer, and a percent remedy completion estimate is
calculated. The results are presented in the annual SERs.

Attachment 12 is a plot showing the percent complete estimates for the last four years based on
pounds of uranium removed from the aquifer. As shown in Attachment 11, the actual pounds
removed compares closely to the pounds predicted to be removed by the groundwater model.
The data indicates that in the last four years the percent complete rose by approximately

13 percent.

A logarithmic regression of the data shows how the data are trending. The resulting trend line
indicates that it will take approximately 13 more years of continued pumping to achieve an
additional 13 percent completion based on predicted pounds of uranium to be removed from the
aquifer. The trend of both the actual data and the model predictions are consistent. The trend
projection indicates that the efficiency of the pump-and-treat operation is decreasing. This
situation is common to pump-and-treat remediations.

6.1.12 Groundwater Treatment

There is no longer a need to treat groundwater prior to discharge to the Great Miami River in
order to meet uranium discharge limits.

The reduced need for groundwater treatment is illustrated in Attachments 13 and 14.
Attachment 13 provides a comparison between the actual versus predicted gallons of
groundwater treated between FY 1995 and FY 2010. Attachment 14 provides a comparison
between the actual versus predicted gallons of groundwater that was not treated between
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FY 1997 and FY 2010. Attachment 15 shows the percent treated and average monthly uranium
discharge concentration versus time from January 2004 through September 2010. As shown in
Attachment 15, the amount of groundwater that needs to be treated to maintain compliance with
the monthly average uranium discharge concentration limit has decreased dramatically over the
last 5 years. The aquifer remedy can now achieve the uranium discharge limits (i.e., average
monthly concentration of less than 30 ug/L, and 600 pounds annually) established in the

OUS5 ROD, without groundwater treatment.

6.1.13 Status of OSDF Leachate/Leak Detection

The OSDF is essentially a potential contamination source located above a dirty background
making it difficult to determine (on water quality alone) whether changing water quality
conditions beneath the facility are caused by a leak from the facility or some other source. DOE
has been working with OEPA to select the interpretation techniques used to assess the nature and
cause of changing water quality beneath the facility. Three techniques are currently being used:
control charts, bivariate plots, and concentration trend plots. Data are evaluated and reported
annually through the SER.

The water quality of the leachate from the facility and the groundwater located beneath the
facility are the key components of the OSDF leak detection program. The LCS and LDS flow
data collected over the past 5 years show that the engineered drainage features within the

OSDF continue to perform as designed. The highest LDS maximum accumulation rate recorded
in 2009 was 0.48 gpad in Cell 5, which is less than 3 percent of the initial response leakage rate
of 20 gpad.

In 2009, fifty increasing concentration trends were identified in the horizontal till wells (HTWs)
and/or the downgradient GMA wells of Cells 1-8 of the OSDF. Through the use of bivariate
plots, the increasing concentration trends were determined to be caused by pre-existing
conditions and not a leak from the facility.

6.1.14 Status of OSDF Cap

Quarterly inspections of the OSDF cap have demonstrated that the vegetated cover is stable and
performing as designed. In the last 5 years, findings have generally shifted from minor erosion
and vegetation establishment to the presence of woody vegetation and noxious weed control.
Several items of note have been observed during quarterly inspections. These issues are
summarized below.

Following closure in 2006, some concern was raised regarding the condition of the Cell 8 cap.
A series of ridges were observed along the south face. These depressions were caused by
construction equipment during the final seedbed preparation steps when the cap was seeded in
October 2006. Following an engineering evaluation, it was determined that the ridges should
subside over time and that no further action was needed outside of continued monitoring and
repair of erosion as necessary. Subsequent quarterly inspections confirmed this evaluation, and
the ridges were not visible in 2010.

The Cell 1 cap was reseeded in October 2007. An herbicide, Plateau”™, was applied on the Cell 1
cap earlier in the year. This herbicide can be useful for prairie restoration projects because it
protects warm-season native grasses and wildflowers while killing cool-season grasses and
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weeds. The application was successful in reducing the amount of weeds on the cap; however, it
also killed much of the cool-season grasses that had volunteered on the cap. The reseeding effort
was successful in re-establishing native grasses and forbs. However, a number of erosion rills
required repair in 2008. The most recent inspection in 2010 showed stable conditions and
continued establishment of native vegetation.

In 2009, concern was raised regarding potential seeps along the eastern toe of the OSDF. Cattails
were observed on the side of the riprap drainage in several locations. An engineering evaluation
was conducted, which determined that finer-grained material was retarding flow in these
locations. The interval and position of these areas indicated that the fines were a result of access
roads that were used during the final cover construction. A subsequent review of design
calculations for the east channel revealed that the vegetation does not impact the performance of
the channel.

6.1.15 Status of Soils and Sediments Remediation

As stated in Section 4, all soils and sediments at the Fernald Preserve, with the exception of
groundwater restoration and treatment infrastructure, have been remediated and certified to
ensure that area-specific contaminants of concern do not exceed soil FRLs specified in the
relevant RODs. When groundwater remediation activities are complete (projected in the
year 2026), the remediation infrastructure will be removed and the soil beneath will be
remediated (if necessary) and certified. The groundwater treatment facility will likely be
removed much sooner than 2026 since it will no longer be needed in the near future.

6.2 Question B: Assumptions Validity

Question B: Are the exposure assumptions, toxicity data, cleanup levels, and remedial action
objectives used at the time of remedy selection still valid?

6.2.1 Review of Post-Remedial Action Contaminant Toxicity Assumptions
The EPA five-year review guidance documents suggest the following evaluation:

"Evaluate those assumptions critical to the effectiveness of remedial measures on the
protection of human health and the environment (made at the time of the remedial
decision) to determine, given current information, whether these assumptions are
still valid.”

In the second five-year review (DOE 2006f), the 2006 cancer slope factors (CSFs) and reference
doses were obtained from the EPA website (i.e., radionuclide tables and Integrated Risk
Information System [IRIS] database) and were used in the risk calculations presented in
Attachment IV of the Comprehensive Response Action Risk Evaluation (CRARE), which
Appendix H of Feasibility Study Report for OUS5 for the undeveloped park user, off-property
farm adult, and off-property farm child. All pathways were evaluated and summed to produce the
results in Table 6-3 of the second five-year review, and the 2006 results indicated that the
original risk assumptions upon which the Fernald remedy was based remain valid.

After the release of the second five-year review, the Interim Residual Risk Assessment (IRRA)
was prepared to assess the risk to human health and the environment from post-remediation
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contaminants in the air, soil, and surface-water media at the former FMPC. Groundwater
remediation is ongoing, and a final risk assessment will be performed when the groundwater
restoration goals have been achieved for the GMA. The IRRA calculations documented that the
soil remedial actions at the Fernald site were adequate to reduce contaminant concentrations in
soil and surface water to levels that are protective of human health and the environment.

The present five-year review examined the 2010 CSFs and reference doses (RfDs) and

compared them to values used in the 2007 IRRA to identify values that had changed and
determine if those changed values had produced significant changes in human-health risk to the
receptors evaluated in the IRRA. In the 2007 IRRA, the highest risk was to the undeveloped park
user who recreates in Zone 5 of the Fernald Preserve (DOE 2007c). Therefore, risk calculations
were performed with 2010 values for CSFs and RfDs and the same exposure scenario for the
undeveloped park user in Zone 5. Results presented in this five-year review indicate a slight
decrease in human-health risk relative to the IRRA, and the risk assumptions remain valid for the
OUS5 post-remedial conditions.

6.2.2 Human Health Risks and Remedial Design

In the OUS5 Baseline Risk Assessment (Appendix A of the OUS5 Remedial Investigation Report),
risk was calculated for a series of modeled human receptors representing a variety of possible
land uses. The risk to the modeled receptor had to be less than 1E-04 for the ILCR and less than
one for the hazard index (HI) to ensure that the selected remedy was protective of human health
and the environment. The OU5 Baseline Risk Assessment considered all radionuclides and
chemicals that passed a preliminary screening for their presence or absence on site (Tables A.4-1
and A.4-3 of the OU5 Remedial Investigation Report [DOE 1995b]).

In Appendix H of the Feasibility Study Report for OU5, the CRARE was performed for the
remedial alternatives to evaluate the risk imposed on target receptors from contaminants
remaining under post-remedial conditions. The target receptors evaluated in the CRARE
supported the OUS selected remedies of: (1) undeveloped park user; (2) off-property farm adult;
and (3) off-property farm child. Calculated post-remedial risks to these receptors were evaluated
using projected residual concentrations of constituents of concerns (the projected residual
concentrations became the OU5 ROD FRLs for soil, sediment, surface water, and groundwater).
The human health risk to these receptors met the CERCLA upper-bound limit of less than

1E-04 for ILCR and less than 1 for HI.

After the 2006 completion of the OUS5 soil remedy, the IRRA was prepared to assess the risk

to on-site receptors by post-remediation (i.e., residual) contaminant concentrations in air, soil,
and surface-water media within eight exposure zones that comprise the former FMPC site.
Exposure pathways for the receptors included inhalation of gas and particulate, dermal contact
with soil and surface water, ingestion of soil and surface water, and external radiation.
Receptors, exposure parameters, reference doses, and CSFs were updated relative to values
presented in the CRARE. The IRRA report evaluated the receptor risk due to exposure to
measured post-remediation contaminant concentrations in air, soil, and surface water on the site,
whereas the CRARE evaluated risk using the OUS5 Remedial Investigation data set, background
data, and air models to estimate post-remediation contaminant concentrations in air, soil, and
surface-water media. Target receptors in the CRARE were selected for the on-site undeveloped
park and off-site farm land-use scenarios. However, the IRRA calculations presented only the
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receptors for the on-site undeveloped park, as groundwater remediation is ongoing and the
evaluation of the off-site farm scenario is dependent on the groundwater pathway for ingestion of
water by humans and livestock and irrigation of crops. Groundwater and food pathways for the
off-site receptors will be covered when the final risk assessment report is submitted to the
regulatory agencies.

6.2.3 Cancer Slope Factors (CSFs)

CSFs are published values that specify a cancer morbidity value (risk) to a receptor for a given
quantity of contaminant intake, referred to as an ILCR. The resulting value determines whether
post-remedial concentrations of contaminants will result in a cancer risk that is in compliance
with CERCLA guidance (i.e., ILCR risk of less than 1E-04). EPA publishes cancer slope factors
for most radionuclides and some nonradionuclide chemicals that are proven or suspected
carcinogens.

6.2.4 Chemical Reference Dose

Non-cancer health risks, due to exposure to nonradiological chemicals, are evaluated by
application of a reference dose for oral and inhalation exposure routes. Reference doses estimate
the upper-bound chronic dose of a chemical that a human receptor can be exposed to without
suffering ill effects. The contaminant intake for a receptor is divided by the appropriate reference
dose factor to yield the HI. If the HI is greater than 1, a negative health impact to the receptor is
anticipated. The EPA's IRIS database contains the reference dose factors.

6.2.5 Changes in Slope Factors and Reference Doses

As the body of knowledge regarding radiological and chemical toxicity increases, EPA
occasionally finds it necessary to change the cancer slope factors and/or reference doses. For

this five-year review, the Risk Assessment Information System (RAIS), maintained by the

DOE Oak Ridge Operations Office (http://rais.ornl.gov/), was queried to obtain the most recent
CSFs and RfDs for each exposure pathway (i.e., inhalation, ingestion, and external radiation) and
the absorption factors and permeability factors for the dermal exposure pathway. This database is
a comprehensive source for toxicity data compiled from the EPA IRIS, the EPA Health Effects
Assessment Summary Tables (radionuclide table), and the EPA Provisional Peer Reviewed
Toxicity Values (PPRTVs). The RAIS toxicity values are reviewed monthly and updated as new
values are added to the individual EPA source databases. The CSFs and RfDs used in this
five-year review were extracted from RAIS on October 17, 2010. A comparison of the

October 2010 CSF and RfD values extracted from RAIS to the values used in the IRRA are
shown in Section 6.2.6.

In the 2007 IRRA, the highest risk was to the undeveloped park user who recreates in Zone 5 of
the Fernald Preserve. Therefore, risk calculations were performed with (1) 2010 values for CSFs
and RfDs and (2) the same exposure scenario for the undeveloped park user in Zone 5.
Calculations and comprehensive results are provided in Section 6.2.6. All pathways tabulated in
Section 6.2.6 were evaluated and summed to produce the results in Table 7. Background risk is
included with the reported results.
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For the undeveloped park user, the ILCR and HI decreased slightly in 2010, relative to the

2007 IRRA values. The decrease in ILCR 1is primarily due to the lower dermal dose from
exposure to surface water, which arises from the decrease in the CSF values for benzo[a]pyrene
and dibenz[a,h]anthracene. For HI, the decrease is due to the removal of RfD data for
Aroclor-1260 between 2007 and 2010. The RAIS database does not state why the RfD data were
removed for Aroclor-1260.

Table 7. Comparison of IRRA (2007) and Present Risk for the
Undeveloped Park User in Zone 5 of the Fernald Preserve

Receptor ILCR HI
Undeveloped Park User (IRRA, Appendix E) 7.11E-05 8.15E-02
Undeveloped Park User (this report, Appendix E) 3.49E-05 2.57E-02

As a result of this evaluation, the original risk assumptions upon which the Fernald remedy is
based remain valid. Alteration of the planned remedial design is unnecessary because changes in
the cancer slope factors and reference doses will not result in background corrected ILCR and HI
values that exceed 1E-04 and 1, respectively.

6.2.6 Comparison of October 2010 RAIS CSF and RfD Values to IRRA

2010 values were extracted from RAIS on October 17, 2010, and IRRA values are those
published in Appendix D of the IRRA. If a given CSF 2010/2006 ratio is greater than one, the
2010 ILCR will increase relative to the IRRA value because risk is calculated by multiplying the
chronic daily dose (CDI) by the CSF. For the RfD comparison, the 2006/2010 ratio is used
because the HI is calculated by dividing the CDI by the RfD. Therefore, if the RfD decreases for
2010 (i.e., 2006/2010 > 1), the HI increases and there is a greater risk to the receptor in 2010
relative to the IRRA result. Red values in the Tables 8 through 10 indicate a ratio that is at least
10 percent greater than one, which corresponds to an increase in the ILCR or HI for the given
contaminant. Conversely, green values are lower than one and indicate that the ILCR or HI will
decrease when the 2010 value is used in the risk calculations. Values of one indicate no change
from results in the IRRA. A cell filled with the letters NA indicates that a 2006 or 2010 value
was unavailable to calculate the ratio.

Table 8. Comparison of Cancer Slope Factors (CSF) for Chemicals

Chemical Oral CSFa Dermal CSE Inhale CSE
2010/2006 2010/2006 2010/2006

Acetone NA NA NA

Antimony (metallic) NA NA NA

Aroclor 1254 1.00E+00 9.01E-01 9.99E-01

Aroclor 1260 1.00E+00 9.01E-01 9.99E-01

Arsenic, Inorganic 1.00E+00 4.10E-01 9.97E-01

Barium NA NA NA

Benz[a]anthracene 1.00E+00 3.11E-01 1.25E+00

Benzene 1.00E+00 9.70E-01 1.00E+00

Benzo[a]pyrene 1.00E+00 3.11E-01 1.25E+00
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Table 8 (continued). Comparison of Cancer Slope Factors (CSF) for Chemicals

Chemical Oral CSFal Dermal CSE Inhale CSEl
2010/2006 2010/2006 2010/2006
Benzo[b]fluoranthene 1.00E+00 3.11E-01 1.25E+00
Benzo[k]fluoranthene 1.00E+00 3.11E-01 1.25E+01
Beryllium and compounds NA NA 1.00E+00
Bis(2-chloroethyl)ether NA NA NA
Bis(2-ethylhexyl)phthalate 1.00E+00 1.90E-01 NA
Boron And Borates Only NA NA NA
Bromodichloromethane 1.00E+00 9.79E-01 NA
Bromoform 1.00E+00 5.98E-01 1.00E+00
Bromomethane NA NA NA
Cadmium (Diet) NA NA 1.00E+00
Cadmium (Water) NA NA 1.00E+00
Carbazole 1.00E+00 6.99E-01 NA
Carbon Disulfide NA NA NA
Carbon Tetrachloride 5.38E-01 3.50E-01 4.00E-01
Chlordane NA NA NA
Chlorobenzene NA NA NA
Chloroform 5.08E+00 1.02E+00 1.00E+00
Chromium(VI) NA NA 7.00E+00
Chrysene 1.00E+00 3.11E-01 1.25E+01
Cobalt NA NA 3.21E+00
Copper NA NA NA
Cresol, p- NA NA NA
Cyanide (CN-) NA NA NA
Cyclohexanone NA NA NA
Dibenzo[a,h]anthracene 1.00E+00 3.11E-01 1.36E+00
Dichlorobenzidine, 3,3'- 1.00E+00 5.00E-01 NA
Dichloroethane, 1,2- 1.00E+00 1.00E+00 1.00E+00
Dichloroethylene, 1,1- NA NA NA
Dieldrin 1.00E+00 5.00E-01 1.00E+00
Ethyl Ether NA NA NA
Ethylbenzene NA NA 2.27E+00
Fluorine (Soluble Fluoride) NA NA NA
HpCDD, 2,3,7,8- 8.67E-03 4.33E-03 1.15E+00
HpCDF, 2,3,7,8- NA NA NA
HxCDF, 2,3,7,8- NA NA NA
Indeno[1,2,3-cd]pyrene 1.00E+00 3.11E-01 1.25E+00
Lead and Compounds NA NA NA
Manganese (Diet) NA NA NA
Manganese (Water) NA NA NA
Mercury, Inorganic Salts NA NA NA
Methanol NA NA NA
Methyl Ethyl Ketone (2-Butanone) NA NA NA
IF\)/Ieer:g/rI“I)?]c‘Jet))utyl Ketone (4-methyl-2 NA NA NA
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Table 8 (continued). Comparison of Cancer Slope Factors (CSF) for Chemicals

Chemical Oral CSFal Dermal CSE Inhale CSEl
2010/2006 2010/2006 2010/2006
Methylene Chloride 1.00E+00 9.51E-01 9.97E-01
Molybdenum NA NA NA
Nickel Soluble Salts NA NA NA
Nitroaniline, 4- 9.52E-01 7.60E-01 NA
Nitroso-di-N-propylamine, N- 1.00E+00 2.50E-01 NA
Nitrosodiphenylamine, N- 1.00E+00 2.50E-01 NA
OCDD 8.67E-02 4.33E-02 1.15E-01
OCDF 8.67E-02 4.33E-02 1.15E-01
Octyl Phthalate, di-N- NA NA NA
PeCDD, 2,3,7,8- NA NA NA
PeCDF, 2,3,4,7,8- 8.67E+00 4.33E+00 1.15E+01
Pentachlorophenol 3.33E+00 3.33E+00 NA
Phenanthrene NA NA NA
Selenium NA NA NA
Silver NA NA NA
TCDD, 2,3,7,8- 8.67E-01 4.33E-01 1.15E+00
TCDF, 2,3,7,8- 8.67E-01 4.33E-01 1.15E+00
Tetrachloroethylene 1.00E+00 1.00E+00 9.98E-01
Thallium (1) Nitrate NA NA NA
Toluene NA NA NA
Tributyl Phosphate 1.70E+00 8.52E-01 NA
Trichloroethane, 1,1,2- 1.00E+00 8.10E-01 1.00E+00
Trichloroethylene 1.48E-02 2.21E-03 1.75E-02
Trichlorofluoromethane NA NA NA
Uranium (Soluble Salts) NA NA NA
Vanadium, Metallic NA NA NA
Vinyl Chloride 4.80E-01 4.80E-01 5.00E-01
Xylene, Mixture NA NA NA
Zinc (Metallic) NA NA NA

#NA = not applicable
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Table 9. Comparison of Cancer Slope Factor (CSF) for Radionuclides

ISOTOPE Soil CSFa Water CSE Inhale CSE External C%F
2010/2006 2010/2006 2010/2006 2010/2006
Cesium-137+Daughters 1.00E+00 1.00E+00 1.00E+00 8.90E-01
Neptunium-237+Daughters 1.00E+00 1.00E+00 1.00E+00 9.50E-01
Lead-210 6.92E-01 6.94E-01 1.99E-01 3.35E-01
Plutonium-238 1.00E+00 1.00E+00 1.00E+00 9.96E-01
Plutonium-239 1.00E+00 1.00E+00 1.00E+00 9.50E-01
Plutonium-240 1.00E+00 1.00E+00 1.00E+00 9.99E-01
Radium-226+Daughters 1.00E+00 1.00E+00 1.00E+00 8.48E-01
Radium-228+Daughters 1.00E+00 1.00E+00 1.00E+00 2.27E+00
Radon-222+Daughters NA NA 1.00E+00 NA
Strontium-90+Daughters 1.00E+00 1.00E+00 1.00E+00 9.49E-01
Technetium-99 1.00E+00 1.00E+00 1.00E+00 9.96E-01
Thorium-228 3.57E-01 3.57E-01 9.23E-01 7.07E-04
Thorium-230 1.00E+00 1.00E+00 1.00E+00 9.87E-01
Thorium-232 1.00E+00 1.00E+00 1.00E+00 9.94E-01
Uranium-234 1.00E+00 1.00E+00 1.00E+00 9.96E-01
Uranium-235+Daughters 1.00E+00 1.00E+00 1.00E+00 NA
Uranium-238+Daughters 1.00E+00 1.00E+00 1.00E+00 8.95E-01
#NA = not applicable
Table 10. Comparison of Reference Dose (RfD) for Chemicals

CHEMICAL 2000/2010° | 2008/2010° | 2006/2010"

Acetone 1.00E+00 8.30E-01 NA

Antimony (metallic) 1.00E+00 1.33E-01 NA

Aroclor 1254 1.00E+00 9.00E-01 NA

Aroclor 1260 NA NA NA

Arsenic, Inorganic 1.00E+00 4.10E-01 NA

Barium 1.00E+00 1.00E+00 1.00E+00

Benz[a]anthracene NA NA NA

Benzene 1.00E+00 9.70E-01 1.00E+00

Benzo[a]pyrene NA NA NA

Benzo[b]fluoranthene NA NA NA

Benzo[k]fluoranthene NA NA NA

Beryllium and compounds 1.00E+00 1.43E+00 9.99E-01

Bis(2-chloroethyl)ether NA NA NA

Bis(2-ethylhexyl)phthalate 1.00E+00 1.90E-01 NA

Boron And Borates Only 1.00E+00 9.00E-01 9.99E-01

Bromodichloromethane 1.00E+00 9.80E-01 NA

Bromoform 1.00E+00 6.00E-01 NA

Bromomethane 1.00E+00 8.00E-01 1.00E+00

Cadmium (Diet) 1.00E+00 4.00E-01 NA
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Table 10 (continued). Comparison of Reference Dose (RfD) for Chemicals

CHEMICAL 2006/2010° | 2008/2010° | 2008/2010°
Cadmium (Water) 1.00E+00 2.00E-01 NA
Carbazole NA NA NA
Carbon Disulfide 1.00E+00 6.30E-01 1.00E+00
Carbon Tetrachloride 1.75E-01 1.14E-01 NA
Chlordane NA NA NA
Chlorobenzene 1.00E+00 3.10E-01 1.00E+00
Chloroform 1.00E+00 2.00E-01 NA
Chromium(VI) 1.00E+00 8.00E-01 1.00E+00
Chrysene NA NA NA
Cobalt 6.67E+01 5.33E+01 3.33E+00
Copper 1.00E+00 3.00E-01 NA
Cresol, p- 1.00E+00 6.50E-01 NA
Cyanide (CN-) 1.00E+00 1.70E-01 NA
Cyclohexanone 1.00E+00 8.00E-01 NA
Dibenzo[a,h]anthracene NA NA NA
Dichlorobenzidine, 3,3'- NA NA NA
Dichloroethane, 1,2- 1.00E+00 1.00E+00 NA
Dichloroethylene, 1,1- 1.00E+00 1.00E+00 9.99E-01
Dieldrin 1.00E+00 5.00E-01 NA
Ethyl Ether 1.00E+00 8.00E-01 NA
Ethylbenzene 1.00E+00 9.70E-01 1.00E+00
Fluorine (Soluble Fluoride) 1.00E+00 9.70E-01 NA
HpCDD, 2,3,7,8- NA NA NA
HpCDF, 2,3,7,8- NA NA NA
HxCDF, 2,3,7,8- NA NA NA
Indeno[1,2,3-cd]pyrene NA NA NA
Lead and Compounds NA NA NA
Manganese (Diet) NA NA NA
Manganese (Water) 1.00E+00 4.00E-02 1.00E+00
Mercury, Inorganic Salts 9.79E-01 9.79E-01 1.00E+00
Methanol 1.00E+00 1.00E+00 NA
Methyl Ethyl Ketone (2-Butanone) 1.00E+00 8.00E-01 NA
Methyl Isobutyl Ketone (4-methyl-2-pentanone) 1.00E+00 8.00E-01 1.00E+00
Methylene Chloride 1.00E+00 8.00E-01 1.00E+00
Molybdenum 1.00E+00 9.50E-01 2.88E+00
Nickel Soluble Salts 1.00E+00 3.80E-01 NA
Nitroaniline, 4- 1.00E+00 6.75E+00 NA
Nitroso-di-N-propylamine, N- 7.50E-01 6.00E-01 6.65E-01
Nitrosodiphenylamine, N- NA NA NA
OCDD NA NA NA
OCDF NA NA NA
Octyl Phthalate, di-N- NA NA NA
PeCDD, 2,3,7,8- 1.00E+00 9.00E-01 NA
PeCDF, 2,3,4,7,8- NA NA NA
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Table 10 (continued). Comparison of Reference Dose (RfD) for Chemicals

CHEMICAL 2006/2010° | 2008/2010° | 2008/2010°
Pentachlorophenol NA NA NA
Phenanthrene 6.00E+00 6.00E+00 NA
Selenium NA NA NA
Silver 1.00E+00 4.40E-01 NA
TCDD, 2,3,7,8- 1.00E+00 4.50E+00 NA
TCDF, 2,3,7,8- NA NA NA
Tetrachloroethylene NA NA NA
Thallium (1) Nitrate 1.00E+00 1.00E+00 2.21E+00
Toluene NA NA NA
Tributyl Phosphate 1.00E+00 8.00E-01 1.00E+00
Trichloroethane, 1,1,2- 1.00E+00 5.00E-01 NA
Trichloroethylene 1.00E+00 8.10E-01 NA
Trichlorofluoromethane NA NA 6.65E-02
Uranium (Soluble Salts) 1.00E+00 2.30E-01 1.00E+00
Vanadium, Metallic 2.00E-01 1.70E-01 NA
Vinyl Chloride 1.00E+02 3.85E+01 NA
Xylene, Mixture 1.00E+00 1.00E+00 1.00E+00
Zinc (Metallic) 1.00E+00 9.20E-01 1.00E+00

#NA = not applicable

6.2.7 2010 Risk Calculations for the Undeveloped Park User

Tables 11 through 22 present the risk calculations for the undeveloped park user who recreates in
Zone 5 of the Fernald Preserve. Details on the exposure scenario and location of Zone 5 can be
found in the IRRA. Tabulated results presented here use 2010 data for CSFs and RfDs
downloaded from RAIS, and the risk calculations can be directly compared with results in

Table E.5-3 of the IRRA.

Table 11. Undeveloped Park User in Zone 5 — Summation of All Pathways

HQ® ILCR R?Sc%g'y

Inhale 4.35E-04 1.04E-05 1.02E-05
Dermal Soil 1.89E-03 4.40E-07 NA

Ingest Soil 1.22E-02 3.48E-06 9.71E-07
Dermal Surface Water 1.05E-02 1.72E-05 NA

Ingest Surface Water 5.86E-04 1.20E-07 4.59E-08

External Radiation NA 3.20E-06 3.15E-06

SUM 2.57E-02 3.49E-05 1.44E-05

#NA = not applicable
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Table 12. Undeveloped Park User in Zone 5 — Summation of All Pathways for Individual Nuclides

Total Background Total — Bkgd

ILCR? ILCR? ILCR?
Cesium-137 + D 2.81E-08 2.27E-08 5.37E-09
Lead-210 + D 3.67E-07 2.69E-07 9.79E-08
Neptunium-237 + D 8.25E-10 6.06E-11 7.64E-10
Plutonium-238 9.91E-11 1.09E-11 8.82E-11
Plutonium-239/240 NA NA NA
Radium-226 + D 1.45E-06 1.76E-06 0.00E+00
Radium-228 + D 1.94E-06 2.21E-06 0.00E+00
Radon-222+ D 1.02E-05 1.24E-05 0.00E+00
Strontium-90 + D NA NA NA
Technetium-99 1.37E-09 1.29E-10 1.24E-09
Thorium-228 + D 4.00E-08 4.36E-08 0.00E+00
Thorium-230 4.95E-08 3.12E-08 1.83E-08
Thorium-232 2.79E-08 3.14E-08 0.00E+00
Uranium-234 8.75E-08 2.38E-08 6.37E-08
Uranium-235 + D NA 1.11E-09 NA
Uranium-238 + D 1.93E-07 5.32E-08 1.40E-07

SUM 1.43E-05 -- 3.27E-07

#NA = not applicable

NOTE: Background ILCR cannot be summed and subtracted from the sum for Total ILCR because some
background values are higher than Total ILCR values and this would lower the sum for Total-Bkgd ILCR.
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Table 13. Undeveloped Park User in Zone 5 — Summation of All Pathways for Individual Chemicals

Total Total Bkgd Bkgd Tot-Bkd | Tot-Bkd

ILCR? HQ? ILCR? HQ? ILCR? HQ?
1,1,2-Trichloroethane 9.16E-10 | 4.69E-06 | 3.91E-10 | 0.00E+00 | 5.25E-10 | 4.69E-06
1,1-Dichloroethylene NA 6.70E-07 no CSFs | 0.00E+00 NA 6.70E-07
1,2-dichloroethane 6.66E-10 | 8.54E-07 | 0.00E+00 | 0.00E+00 | 6.66E-10 | 8.54E-07
2-Butanone NA NA NA NA NA NA
3,3-Dichlorobenzidine NA NA NA NA NA NA
4-Methylphenol NA NA NA NA NA NA
4-Nitroanaline NA NA NA NA NA NA
Acetone no CSFs | 5.46E-08 | no CSFs | 0.00E+00 [ no CSFs | 5.46E-08
Antimony no CSFs | 1.15E-03 | no CSFs | 1.47E-03 [ no CSFs | 0.00E+00
Aroclor-1254 1.91E-07 | 1.11E-02 | 0.00E+00 | 0.00E+00 | 1.91E-07 | 1.11E-02
Aroclor-1260 7.30E-07 NA 0.00E+00 | no RfDs | 7.30E-07 NA
Arsenic 1.62E-06 | 8.39E-03 | 1.78E-06 | 9.19E-03 | 0.00E+00 | 0.00E+00
Barium no CSFs | 3.03E-04 | no CSFs | 3.03E-04 | no CSFs | 7.54E-07
Benzene 9.63E-10 | 1.02E-05 | 0.00E+00 | 0.00E+00 | 9.63E-10 | 1.02E-05
Benzo(a)anthracene 4.71E-07 | noRfDs | 0.00E+00 | no RfDs | 4.71E-07 | no RfDs
Benzo(a)pyrene 6.12E-06 [ no RfDs | 0.00E+00 | no RfDs | 6.12E-06 | no RfDs
Benzo(b)fluoranthene 3.55E-07 | noRfDs | 0.00E+00 | no RfDs | 3.55E-07 | no RfDs
Benzo(k)fluoranthene 5.87E-08 | no RfDs | 0.00E+00 | no RfDs | 5.87E-08 | no RfDs
Beryllium NA 2.41E-04 | no CSFs | 2.75E-04 NA 0.00E+00
Bis(2-chloroisopropyl)ether NA NA NA NA NA NA
Bis(2-ethylhexyl)phthalate NA NA NA NA NA NA
Boron NA NA NA NA NA NA
Bromodichloromethane 4.40E-10 | 8.28E-07 | 0.00E+00 | 0.00E+00 | 4.40E-10 | 8.28E-07
Bromoform NA NA NA NA NA NA
Bromomethane NA NA NA NA NA NA
Cadmium 1.55E-10 | 1.76E-04 | 2.17E-10 | 2.41E-04 | 0.00E+00 | 0.00E+00
Carbazole NA NA NA NA NA NA
Carbon disulfide NA NA NA NA NA NA
Carbon tetrachloride 1.30E-09 | 1.09E-05 | 0.00E+00 | 0.00E+00 | 1.30E-09 | 1.09E-05
Chlordane NA NA NA NA NA NA
Chlorobenzene NA NA NA NA NA NA
Chloroform NA NA NA NA NA NA
Chromium (V1) 2.51E-07 | 2.23E-03 | 2.53E-07 | 2.04E-03 | 0.00E+00 | 1.91E-04
Chrysene 5.10E-09 | noRfDs | 0.00E+00 | no RfDs | 5.10E-09 | no RfDs
Cobalt NA NA NA NA NA NA
Copper NA NA NA NA NA NA
Cyanide NA NA NA NA NA NA
Cyclohexanone NA NA NA NA NA NA
Dibenzo(a,h)anthracene 8.19E-06 [ no RfDs | 0.00E+00 | no RfDs | 8.19E-06 | no RfDs
Dieldrin 2.21E-08 | 6.44E-05 | 0.00E+00 | 0.00E+00 | 2.21E-08 | 6.44E-05
Di-n-octylphthalate NA NA NA NA NA NA
Ethyl ether no CSFs NA NA NA NA NA
Ethylbenzene 4.19E-17 | 1.23E-06 | 0.00E+00 | 0.00E+00 | 4.19E-17 | 1.23E-06
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Table 13 (continued). Undeveloped Park User in Zone 5 — Summation of All Pathways for
Individual Chemicals

Total Total Bkgd Bkgd Tot-Bkd | Tot-Bkd
ILCR® HQ? ILCR® HQ? ILCR® HQ?
Fluoride no CSFs | 1.51E-04 | no CSFs | 6.05E-05 | no CSFs | 9.04E-05
Heptachlorodibenzofuran NA NA NA NA NA NA
Heptachlorodibenzo-p-dioxin NA NA NA NA NA NA
Hexachlorodibenzofuran NA NA NA NA NA NA
Hexachlorodibenzo-p-dioxin NA NA NA NA NA NA
Indeno(1,2,3-cd)pyrene 1.09E-06 | no RfDs | 0.00E+00 [ no RfDs | 1.09E-06 | no RfDs
Lead no CSFs no RfDs no CSFs no RfDs no CSFs no RfDs
Manganese NA NA NA NA NA NA
Mercury no CSFs | 6.08E-05 | no CSFs | 6.03E-05 | no CSFs | 4.51E-07
Methanol NA NA NA NA NA NA
Methyl-2-pentanone no CSFs | 9.33E-07 | no CSFs | 0.00E+00 | no CSFs | 9.33E-07
Methylene chloride 2.53E-10 | 1.31E-06 | 0.00E+00 | 0.00E+00 | 2.53E-10 | 1.31E-06
Molybdenum no CSFs | 1.86E-04 | no CSFs | 2.07E-04 | no CSFs | 0.00E+00
Nickel NA NA NA NA NA NA
N-nitrosodiphenylamine NA NA NA NA NA NA
N-nitrosodipropylamine NA NA NA NA NA NA
Octachlorodibenzofuran NA NA NA NA NA NA
Octochlorodibenzo-p-dioxin NA NA NA NA NA NA
Pentachlorodibenzofuran NA NA NA NA NA NA
Pentachlorodibenzo-p-dioxin NA NA NA NA NA NA
Pentachlorophenol NA NA NA NA NA NA
Phenanthrene no CSFs no RfDs no CSFs no RfDs no CSFs no RfDs
Selenium no CSFs | 5.93E-05 | no CSFs | 5.64E-05 | no CSFs | 2.91E-06
Silver no CSFs | 3.39E-05 | no CSFs | 5.12E-05 | no CSFs | 0.00E+00
Tetrachlorodibenzofuran NA NA NA NA NA NA
Tetrachlorodibenzo-p-dioxin NA NA NA NA NA NA
Tetrachloroethylene 1.93E-08 | 8.35E-06 | 0.00E+00 | 0.00E+00 | 1.93E-08 | 8.35E-06
Thallium NA NA NA NA NA NA
Toluene no CSFs | 9.88E-07 | no CSFs | 0.00E+00 | no CSFs | 9.88E-07
Tributyl phosphate NA NA NA NA NA NA
Trichloroethylene 8.38E-11 NA 0.00E+00 | no RfDs | 8.38E-11 NA
Trifluorochloromethane NA NA NA NA NA NA
Uranium no CSFs | 1.20E-03 | no CSFs | 3.06E-04 | no CSFs | 8.89E-04
Vanadium NA NA NA NA NA NA
Vinyl chloride NA NA NA NA NA NA
Xylenes no CSFs | 5.90E-07 | no CSFs | 0.00E+00 | no CSFs | 5.90E-07
Zinc NA NA NA NA NA NA
SUM| 1.91E-05 | 2.54E-02 - - 1.73E-05 | 1.24E-02

#NA = not available. CSFs and RfDs are unavailable.
NOTE: Background ILCR cannot be summed and subtracted from the sum for Total ILCR because some
background values are higher than Total ILCR values and this would lower the sum for Total-Bkgd ILCR.
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Table 14. Undeveloped Park User in Zone 5 — Inhalation Pathway; Chemicals

Intake Equation: CDI = (CA*EF*ED*IR*ET)/(BW*AT) UNITS | Assigned Values |

CDI = Chronic Daily Intake mg/kgday [__child | youth | adult | senior_|

CA= Concentration of chemical in air mg/m3 see table of COCs below

EF = Exposure frequency days/yr 20 40 20 40

ED = Exposure duration yrs 3 6 14 7

IR= Inhalation rate me/hr 1 1 1 1

ET= Exposure time hrs/day 2 2 2 2

BW = Body weight kg 15 47 70 70

ATc = Average time for carcinogens days 25550 25550 25550 25550

ATn = Average time for non-carcinogens days 1095 2190 5110 2555

CHILD YOUTH ADULT SENIOR SUM
coc conc RfDi CSFi cDl | HQ [ cobi ] ICR CDI_ | HQ [ coi ] ICR cDl_ | HQ [ cbi [ ILCR cDl | HQ [ coi ] ICR cDl_ | HQ [ coi ] ICR
mg/m3 mg/kgday kgday/mg | mg/kgday CDI/RfD mg/kgday CDI*CSF | mg/kgday CDI/RfD mg/kgday CDI*CSF | mg/kgday CDI/RfD mglkgday CDI*CSF | mg/kgday CDI/RfD  mg/kgday CDI*CSF | mg/kgday CDI/RfD  mg/kgday CDI*CSF

1,1,2-Trichloroethane 8.38E-12 NA 5.60E-02 NA NA 2.62E-15 | 1.47E-16 NA NA 3.35E-15 | 1.88E-16 NA NA 2.62E-15 | 1.47E-16 NA NA 2.62E-15 | 1.47E-16 NA NA 1.12E-14 | 6.28E-16
1,1-Dichloroethylene 1.45E-11 | 5.71E-02 NA 1.06E-13 | 1.85E-12 NA NA 6.77E-14 | 1.18E-12 NA NA 2.27E-14 | 3.97E-13 NA NA 4.54E-14 | 7.95E-13 NA NA 4.53E-14 | 7.93E-13 NA NA
1,2-dichloroethane 7.19E-12 | 6.94E-01 | 9.10E-02 | 5.25E-14 | 7.56E-14 | 2.25E-15 | 2.05E-16 | 3.35E-14 | 4.83E-14 | 2.87E-15 | 2.61E-16 | 1.13E-14 | 1.62E-14 | 2.25E-15 | 2.05E-16 | 2.25E-14 | 3.24E-14 | 2.25E-15 | 2.05E-16 | 2.25E-14 | 3.23E-14 | 9.62E-15 | 8.76E-16
2-Butanone NA 1.43E+00 NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA
3,3-Dichlorobenzidine NA NA 1.19E+00 NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA
4-Methylphenol NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA
4-Nitroanaline NA 1.71E-03 NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA
[Acetone 1.31E-10 | 8.83E+00 NA 9.58E-13 | 1.08E-13 NA NA 6.11E-13 | 6.92E-14 NA NA 2.05E-13 | 2.32E-14 NA NA 4.10E-13 | 4.65E-14 NA NA 4.10E-13 | 4.64E-14 NA NA
[Antimony 5.78E-08 NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA
Aroclor-1254 1.75E-09 NA 2.00E+00 NA NA 5.49E-13 | 1.10E-12 NA NA 7.01E-13 | 1.40E-1; NA NA 5.49E-13 | 1.10E-12 NA NA 5.49E-13 | 1.10E-12 NA NA .35E-12 | 4.69E-1!
Aroclor-1260 1.58E-10 NA 2.00E+00 NA NA 4.94E-14 | 9.88E-14 NA NA 6.31E-14 | 1.26E-1! NA NA 4.94E-14 | 9.88E-14 NA NA 4.94E-14 | 9.88E-14 NA NA 11E-13 | 4.22E-1
Arsenic 2.90E-07 | 4.29E-06 | 1.51E+01 .12E-09 | 4.94E-04 | 9.07E-11 | 1.37E-09 | 1.35E-09 | 3.15E-04 | 1.16E-10 | 1.74E-0! 4.54E-10 | 1.06E-04 | 9.07E-11 | 1.37E-09 | 9.07E-10 | 2.12E-04 | 9.07E-11 | 1.37E-09 | 9.06E-10 | 2.11E-04 .88E-10 | 5.84E-0!
Barium 4.68E-0! 1.43E-04 NA .42E-08 | 2.39E-04 NA NA 2.18E-08 | 1.53E-04 NA NA 7.32E-09 | 5.12E-05 NA NA 1.46E-08 | 1.02E-04 NA NA 1.46E-08 | 1.02E-04 NA NA
Benzene .58E-1. 8.57E-03 | 2.73E-02 .61E-14 | 3.05E-12 | 1.12E-15 .06E-17 | 1.67E-14 | 1.95E-12 | 1.43E-1! .90E-17 | 5.60E-15 | 6.53E-13 | 1.12E-1! .06E-17 | 1.12E-14 | 1.31E-12 | 1.12E-1! .06E-17 | 1.12E-14 | 1.30E-12 | 4.79E-1 1.31E-16
Benzo(a)anthracene .24E-0! NA 3.85E-01 NA NA 7.00E-1 .70E-1. NA NA 8.94E-1 L 44E-1. NA NA 7.00E-1: .70E-1 NA NA 7.00E-1 .70E-1. NA NA 2.99E-1 1.15E-12
Benzo(a)pyrene .26E-0! NA 3.85E+00 NA NA 7.08E-1: .73E-1. NA NA 9.04E-1 .48E-1. NA NA 7.08E-1 .73E-1. NA NA 7.08E-1 .73E-1. NA NA 3.03E-1 117E-11
Benzo(b)fluoranthene .56E-0! NA 3.85E-01 NA NA 111E-1 4.29E-1. NA NA 1.42E-1 5.48E-1 NA NA 1.11E-1 4.29E-1 NA NA 111E-1 4.29E-1: NA NA 4.77E-1. 1.84E-12
Benzo(K)fluoranthene 7.92E-10 NA 3.85E-01 NA NA 2.48E-1 9.55E-14 NA NA 3.17E-1 1.22E-1 NA NA 2.48E-1 9.55E-14 NA NA 2.48E-1 9.55E-14 NA NA 1.06E-1. 4.09E-13
Beryllium 3.05E-08 | 5.71E-06 | 8.40E+00 | 2.22E-10 | 3.89E-05 | 9.54E-12 | 8.01E-11 | 1.42E-10 | 2.49E-05 | 1.22E-11 | 1.02E-10 | 4.77E-11 | 8.34E-06 | 9.54E-12 | 8.01E-11 | 9.54E-11 | 1.67E-05 | 9.54E-12 | 8.01E-11 | 9.51E-11 | 1.67E-05 | 4.08E-11 | 3.43E-10
Bis(2-chloroisopropyl)ether NA NA 1.16E+00 NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA
Bis(2-ethylhexyl)phthalate NA NA 8.40E-03 NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA
Boron NA 5.71E-03 NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA
Bromodichloromethane 3.00E-12 NA 1.30E-01 NA NA 9.39E-16 | 1.22E-16 NA NA 1.20E-15 | 1.55E-16 NA NA 9.39E-16 | 1.22E-16 NA NA 9.39E-16 | 1.22E-16 NA NA 4.01E-15 | 5.20E-16
Bromoform NA NA 3.85E-03 NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA
Bromomethane NA 1.43E-03 NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA
|Cadmium 1.84E-08 | 2.86E-06 | 6.30E+00] 1.34E-10 | 4.70E-05 | 5.76E-12 | 3.63E-11 | 8.58E-11 | 3.00E-05 | 7.35E-12 | 4.63E-11 | 2.88E-11 | 1.01E-05 | 5.76E-12 | 3.63E-11 | 5.76E-11 | 2.02E-05 | 5.76E-12 | 3.63E-11 | 5.75E-11 | 2.01E-05 | 2.46E-11 | 1.55E-10
Carbazole NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA
Carbon disulfide NA 2.00E-01 NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA
Carbon tetrachloride 3.53E-12 | 2.86E-02 | 2.10E-02 | 2.58E-14 | 9.02E-13 | 1.10E-15 | 2.32E-17 | 1.64E-14 | 5.76E-13 | 1.41E-15 | 2.96E-17 | 5.52E-15 | 1.93E-13 | 1.10E-15 | 2.32E-17 | 1.10E-14 | 3.87E-13 | 1.10E-15 | 2.32E-17 | 1.10E-14 | 3.86E-13 | 4.72E-15 | 9.92E-17
|Chlordane NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA
Chlorobenzene NA 1.43E-02 NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA
Chloroform NA 2.79E-02 | 8.05E-02 NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA
Chromium (VI) 6.37E-07 | 2.86E-05 | 2.94E+02 ] 4.66E-09 | 1.63E-04 | 2.00E-10 | 5.87E-08 | 2.97E-09 | 1.04E-04 | 2.55E-10 | 7.49E-08 | 9.98E-10 | 3.49E-05 | 2.00E-10 | 5.87E-08 | 2.00E-09 | 6.98E-05 | 2.00E-10 | 5.87E-08 | 1.99E-09 | 6.97E-05 | 8.53E-10 | 2.51E-07
Chrysene 2.22E-09 NA 3.85E-02 NA NA 6.94E-13 | 2.67E-14 NA NA 8.87E-13 | 3.41E-14 NA NA 6.94E-13 | 2.67E-14 NA NA 6.94E-13 | 2.67E-14 NA NA 2.97E-12 | 1.14E-13
Cobalt NA 1.71E-06 | 3.15E+01 NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA
Copper NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA
Cyanide NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA
Cyclohexanone NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA
Dibenzo(a,h)anthracene 3.96E-10 NA 4.20E+00 NA NA 1.24E-13 | 5.21E-13 NA NA 1.58E-13 | 6.65E-13 NA NA 1.24E-13 | 5.21E-13 NA NA 1.24E-13 | 5.21E-13 NA NA 5.31E-13 | 2.23E-12
Dieldrin 1.42E-11 NA 1.61E+01 NA NA 4.44E-15 | 7.15E-14 NA NA 5.67E-15 | 9.13E-14 NA NA 4.44E-15 | 7.15E-14 NA NA 4.44E-15 | 7.15E-14 NA NA 1.90E-14 | 3.06E-13
Di-n-octylphthalate NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA
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Table 14 (continued). Undeveloped Park User in Zone 5 — Inhalation Pathway; Chemicals

Intake Equation: CDI = (CA*EF*ED*IR*ET)/(BW*AT) UNITS | Assigned Values |
CDI = Chronic Daily Intake mgl/kgday | _child | youth | adult | senior |
CA= Concentration of chemical in air mg/m3 see table of COCs below
EF= Exposure frequency days/yr 20 40 20 40
ED = Exposure duration yrs 3 6 14 7
IR= Inhalation rate m°hr 1 1 1 1
ET= Exposure time hrs/day 2 2 2 2
BW = Body weight kg 15 47 70 70
ATc = Average time for carcinogens days 25550 25550 25550 25550
ATn = Average time for non-carcinogens days 1095 2190 5110 2555
CHILD YOUTH ADULT SENIOR SUM
coc conc RfDI CSFi cDl_ | HQ [ cbi | ICR cDl_ | HQ [ cbi J ICR CDI_| HQ [ cbi__| ICR cDl_ | HQ CcDI__| ILCR cDl_ | HQ [ cbl | ICR
mg/m3 mg/kgday kgday/mg | mg/kgday CDI/RfD  mg/kgday CDI*CSF | mg/kgday CDI/RfD  mg/kgday CDI*CSF | mg/kgday CDI/RfD mg/kgday CDI*CSF | mg/kgday CDI/RfD  mg/kgday CDI*CSF | mg/kgday CDI/RfD  mg/kgday CDI*CSF
Eh | ether NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA
Ethylbenzene 3.58E-12 | 2.86E-01 | 8.75E-03 | 2.61E-14 | 9.15E-14 | 1.12E-15 | 9.80E-18 | 1.67E-14 | 5.84E-14 | 1.43E-15 | 1.25E-17 | 5.60E-15 | 1.96E-14 | 1.12E-15 | 9.80E-18 | 1.12E-14 | 3.92E-14 | 1.12E-15 | 9.80E-18 | 1.12E-14 | 3.91E-14 | 4.79E-15 | 4.19E-17
Fluoride 8.55E-08 | 3.71E-03 NA 6.25E-10 | 1.68E-07 NA NA 3.99E-10 | 1.07E-07 NA NA 1.34E-10 | 3.61E-08 NA NA 2.68E-10 | 7.21E-08 NA NA 2.67E-10 | 7.20E-08 NA NA
Heptachlorodibenzofuran NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA
Heptachlorodibenzo-p-dioxin NA NA 1.33E+03 NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA
Hexachlorodibenzofuran NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA
Hexachlorodibenzo-p-dioxin NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA
|Indeno(1,2,3-cd)pyrene 1.47E-09 NA 3.85E-01 NA NA 4.60E-13 | 1.77E-13 NA NA 5.87E-13 | 2.26E-13 NA NA 4.60E-13 | 1.77E-13 NA NA 4.60E-13 | 1.77E-13 NA NA 197E-12 | 7.58E-13
Lead 7.70E-07 NA 4.20E-02 NA NA 2.41E-10 | 1.01E-11 NA NA 3.08E-10 | 1.29E-11 NA NA 2.41E-10 | 1.01E-11 NA NA 2.41E-10 | 1.01E-11 NA NA 1.03E-09 | 4.33E-11
Manganese NA 1.43E-05 NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA
Mercur 1.84E-09 NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA
Methanol NA 1.14E+00 NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA
Methyl-2-pentanone 1.84E-11 | 8.57E-01 NA 1.35E-13 | 1.57E-13 NA NA 8.59E-14 | 1.00E-13 NA NA 2.88E-14 | 3.36E-14 NA NA 5.77E-14 | 6.73E-14 NA NA 5.75E-14 | 6.71E-14 NA NA
Methylene chloride 3.52E-11 | 2.97E-01 | 1.65E-03 | 2.57E-13 | 8.66E-13 | 1.10E-14 | 1.81E-17 | 1.64E-13 | 5.53E-13 | 1.41E-14 | 2.32E-17 | 5.51E-14 | 1.85E-13 | 1.10E-14 | 1.81E-17 | 1.10E-13 | 3.71E-13 | 1.10E-14 | 1.81E-17 | 1.10E-13 | 3.70E-13 | 4.71E-14 | 7.76E-17
Molybdenum 1.03E-07 NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA
Nickel NA 2.57E-05 | 9.10E-01 NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA
N-nitrosodiphenylamine NA NA 9.10E-03 NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA
N-nitrosodipropylamine NA NA 7.00E+00 NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA
Octochlorodibenzofuran NA 1.14E-08 | 1.33E+01 NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA
Octochlorodibenzo-p-dioxin NA 1.14E-0¢ 1.33E+01 NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA
Pentachlorodibenzofuran NA 1.14E-08 | 6.65E+04 NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA
Pentachlorodibenzo-p-dioxin NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA
Pentachlorophenol NA NA 1.79E-02 NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA
Phenanthrene 3.23E-09 NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA
Selenium 3.29E-08 | 5.71E-03 NA 2.40E-10 | 4.21E-08 NA NA 1.53E-10 | 2.68E-08 NA NA 5.15E-11 | 9.01E-09 NA NA 1.03E-10 | 1.80E-08 NA NA 1.03E-10 | 1.80E-08 NA NA
Silver 1.89E-08 NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA
Tetrachlorodibenzofuran NA 1.14E-08 | 1.33E+04 NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA
[ Tetrachlorodibenzo-p-dioxin NA 1.14E-08 | 1.33E+05 NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA
Tetrachloroethylene 2.42E-11 | 7.74E-02 | 2.07E-02 | 1.77E-13 | 2.28E-12 | 7.57E-15 | 1.56E-16 | 1.13E-13 | 1.46E-12 | 9.66E-15 | 2.00E-16 | 3.79E-14 | 4.89E-13 | 7.57E-15 | 1.56E-16 | 7.57E-14 | 9.78E-13 | 7.57E-15 | 1.56E-16 | 7.55E-14 | 9.76E-13 | 3.24E-14 | 6.69E-16
Thallium NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA
Toluene 1.57E-11 | 1.43E+00 NA 1.15E-13 | 8.05E-14 NA NA 7.34E-14 | 5.14E-14 NA NA 2.46E-14 | 1.72E-14 NA NA 4.93E-14 | 3.45E-14 NA NA 4.92E-14 | 3.44E-14 NA NA
Tributyl phosphate NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA
Trichloroethylene 9.65E-12 | 1.71E-01 | 7.00E-03 | 7.05E-14 | 4.11E-13 | 3.02E-15 | 2.12E-17 | 4.50E-14 | 2.63E-13 | 3.86E-15 | 2.70E-17 | 1.51E-14 | 8.82E-14 | 3.02E-15 | 2.12E-17 | 3.02E-14 | 1.76E-13 | 3.02E-15 | 2.12E-17 .02E-14 | 1.76E-13 | 1.29E-14 | 9.05E-17
[ Trifluorochloromethane NA 2.00E-01 NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA
Uranium 4.22E-07 | 8.57E-05 NA 3.09E-09 | 3.60E-05 NA NA 1.97E-09 | 2.30E-05 NA NA 6.61E-10 | 7.72E-06 NA NA 1.32E-09 | 1.54E-05 NA NA 1.32E-09 | 1.54E-05 NA NA
Vanadium NA 2.86E-05 NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA
Vinyl chloride NA 2.86E-02 | 1.54E-02 NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA
Xylenes 3.43E-11 | 2.86E-02 NA 2.51E-13 | 8.77E-12 NA NA 1.60E-13 | 5.60E-12 NA NA 5.37E-14 | 1.88E-12 NA NA 1.07E-13 | 3.76E-12 NA NA 1.07E-13 | 3.75E-12 NA NA
Zinc NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA
total = 4.35E-04 total = 2.57E-07

Air concentration is derived using an air particulate value of 26 ug/m3 (2005 SER background average from monitor AMS-12) multiplied by the soil concentration.

NA = not applicable
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Table 15. Undeveloped Park User in Zone 5 — Dermal Soil Contact; Chemicals

Intake Equation: (CS*AB*SA*EF*ED*AF*CF)/(BW*AT) UNITS Assigned Values

Chronic Daily Intake mglkgdayl child youth adult senior |

Concentration of chemical in soil mg/kg see table of COCs below

Absorption factor - see table of COCs below

Surface area of exposed skin cmzlday 2800 4370 5700 5700

Exposure frequency days/yr 20 40 20 40

Exposure duration yrs 3 6 14 7

Adherence factor mg/cm? 0.2 0.2 0.07 0.07

Conversion factor kg/mg 1.00E-06 1.00E-06 1.00E-06 1.00E-06

Body weight kg 70 70

Average time for carcinogens days 25550 25550 25550 25550

Average time for non-carcinogens days 1095 2190 5110 2555

YOUTH ADULT SENIOR SUM
coc conc AB RfDd CSFd [T | ILCR CDI HQ [ cobi | ICR cDl__ | HQ [ cbi_ ]| ICR CcDl__ | HQ CcDI__| ILCR CDl__ | HQ CDI__ | ILCR
mg/kg unitless  mg/kgday kgday/mg | mg/kgday CDI*CSF | mg/kgda: CDI/RfD  mg/kgday CDI*CSF | mg/kgday CDI/RfD  mg/kgday CDI*CSF | mg/kgday CDI/RfD  mg/kgday CDI*CSF | mg/kgday CDI/RfD  mg/kgday CDI*CSF

1,1,2-Trichloroethane 22E-04 | 1.00E-02 | 4.00E-03 | 5.70E-02 | 6.59E-12 | 1.61E-14 | 6.57E-1. .64E-09 [ 5.63E-13 [ 3.21E-14 | 1.01E-12 | 2.52E-10 | 2.01E-13 | 1.15E-14 | 2.01E-1 .03E-10 [ 2.01E-13 [ 1.15E-14 | 2.91E-1. 7.28E-10 | 1.25E-12 | 7.11E-14
|1.1-Dichloroethylene .58E-04 | 1.00E-0: 5.00E-0: NA 1.14E-1. NA 1.14E-1. .27E-10 NA NA 7T4E-1. 3.49E-11 NA NA 3.49E-1. 97E-11 NA NA .04E-1. 1.01E-10 NA NA
1,2-dichloroethane .76E-04 | 1.00E-O: 2.00E-0: 9.10E-02 | 5.65E-1. 2.21E-14 | 5.63E-1. .82E-10 | 4.83E-13 | 4.39E-14 .63E-1. 4.32E-11 | 1.73E-13 | 1.57E-14 | 1.73E-1. .63E-11 | 1.73E-13 | 1.57E-14 .50E-1. 1.25E-10 | 1.07E-12 | 9.74E-14
2-Butanone NA 1.00E-O: 6.00E-0. NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA
|3.3-Dichlorobenzidine A .00E-O: NA 4.50E-01 A A A A A A A A A A A A A A A A A A
4-Methylphenol A .00E-0: NA A A A A A A A A A A A A A A A A A A A
|4-Nitroanaline A .00E-O: 4.00E-03 | 2.00E-02 A A A A A A A A A A A A A A A A A A
Acetone 5.04E-03 | 1.00E-O: 9.00E-01 NA 1.03E-10 | 1.15E-10 NA NA 1.03E-10 | 1.14E-10 NA NA 157E-11 | 1.75E-11 NA NA 3.15E-11 [ 3.50E-11 NA NA 4.56E-11 | 5.06E-11 NA NA
Antimony 2.22E+00 | 1.00E-O: 6.00E-05 NA 4.55E-09 | 7.58E-05 NA NA 4.53E-09 | 7.55E-05 NA NA 6.94E-10 | 1.16E-05 NA NA 1.39E-09 | 2.31E-05 NA NA 2.01E-09 | 3.35E-05 NA NA
Aroclor-1254 6.75E-02 | 1.40E-01 | 2.00E-05 | 2.00E+00 | 1.93E-08 | 9.66E-04 | 8.28E-10 | 1.66E-09 | 1.92E-08 | 9.62E-04 | 1.65E-09 | 3.30E-09 | 2.95E-09 | 1.48E-04 .90E-10 | 1.18E-09 | 5.90E-09 | 2.95E-04 .90E-10 | 1.18E-09 | 8.54E-09 | 4.27E-04 .66E-09 | 7.32E-09
Aroclor-1260 6.07E-03 | 1.40E-01 NA 2.00E+00 NA NA 7.45E-11 | 1.49E-10 NA NA 1.48E-10 | 2.97E-10 NA NA .31E-11 | 1.06E-10 NA NA .31E-11 | 1.06E-10 NA NA .29E-10 | 6.58E-10
Arsenic 1.11E+01 | 3.00E-02 | 3.00E-04 | 1.50E+00 ] 6.84E-07 | 2.28E-03 | 2.93E-08 | 4.40E-08 | 6.81E-07 | 2.27E-03 | 5.84E-08 | 8.76E-08 | 1.04E-07 | 3.48E-04 .09E-08 | 3.13E-08 | 2.09E-07 | 6.96E-04 .09E-08 | 3.13E-08 | 3.02E-07 | 1.01E-03 .30E-07 | 1.94E-07
Barium 1.80E+02 | 1.00E-03 | 1.40E-02 NA 3.68E-07 | 2.63E-05 NA NA 3.66E-07 | 2.62E-05 NA NA 5.62E-08 | 4.01E-06 NA NA 1.12E-07 | 8.02E-06 NA NA 1.63E-07 | 1.16E-05 NA NA
Benzene 1.38E-04 | 1.00E-02 | 4.00E-03 | 5.50E-02 | 2.81E-12 | 7.04E-10 | 1.21E-13 [ 6.63E-15 | 2.80E-12 | 7.01E-10 | 2.40E-13 | 1.32E-14 | 4.30E-13 | 1.07E-10 | 8.59E-14 | 4.73E-15 | 8.59E-13 | 2.15E-10 | 8.59E-14 | 4.73E-15 | 1.24E-12 | 3.11E-10 | 5.33E-13 | 2.93E-14
Benzo(a)anthracene 8.60E-02 | 1.30E-01 NA 7.30E-01 NA NA 9.80E-10 | 7.15E-10 NA NA 1.95E-09 | 1.43E-09 NA NA 6.98E-10 | 5.10E-10 NA NA 6.98E-10 | 5.10E-10 NA NA 4.33E-09 | 3.16E-09
Benzo(a)pyrene 8.70E-02 | 1.30E-01 NA 7.30E+00 NA NA 9.91E-10 | 7.23E-09 NA NA 1.97E-09 | 1.44E-08 NA NA 7.06E-10 | 5.15E-09 NA NA 7.06E-10 | 5.15E-09 NA NA 4.38E-09 | 3.20E-08
Benzo(b)fluoranthene 1.37E-01 | 1.30E-01 NA 7.30E-01 NA NA 1.56E-09 | 1.14E-09 NA NA 3.11E-09 | 2.27E-09 NA NA 1.11E-09 | 8.12E-10 NA NA 1.11E-09 | 8.12E-10 NA NA 6.89E-09 | 5.03E-09
Benzo(k)fluoranthene 3.05E-02 | 1.30E-01 NA 7.30E-02 NA NA 3.47E-10 | 2.54E-11 NA NA 6.92E-10 | 5.05E-11 NA NA 2.48E-10 | 1.81E-11 NA NA 2.48E-10 | 1.81E-11 NA NA 1.53E-09 | 1.12E-10
Beryllium 1.17E+00 | 1.00E-03 | 1.40E-05 NA 2.40E-09 | 1.71E-04 NA NA 2.39E-09 | 1.70E-04 NA NA 3.66E-10 | 2.61E-05 NA NA 7.32E-10 | 5.23E-05 NA NA 1.06E-09 | 7.56E-05 NA NA
Bis(2-chloroisopropylether NA 1.00E-02 NA 1.10E+00 NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA
Bis(2-ethylhexyl)phthalate NA 1.00E-02 | 2.00E-02 | 1.40E-02 NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA
Boron NA 1.00E-03 | 2.00E-01 NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA
Bromodichloromethane 1.15E-04 | 1.00E-02 | 2.00E-02 | 6.20E-02 | 2.36E-12 | 1.18E-10 | 1.01E-13 | 6.27E-15 | 2.35E-12 | 1.17E-10 | 2.01E-13 | 1.25E-14 | 3.60E-13 | 1.80E-11 [ 7.20E-14 [ 4.46E-15 | 7.20E-13 | 3.60E-11 | 7.20E-14 | 4.46E-15 | 1.04E-12 | 5.21E-11 | 4.46E-13 | 2.77E-14
Bromoform NA 1.00E-02 | 2.00E-02 | 7.90E-03 NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA
Bromomethane NA 1.00E-02 [ 1.40E-03 NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA
Cadmium 7.07E-01 [ 1.00E-O: 2.50E-05 NA 1.45E-09 | 5.79E-05 NA NA 1.44E-09 | 5.77E-05 NA NA 2.21E-10 | 8.84E-06 NA NA 4.42E-10 | 1.77E-05 NA NA 6.39E-10 | 2.56E-05 NA NA
Carbazole NA 1.00E-0: NA 2.00E-02 NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA
Carbon disulfide NA 2.50E-01 | 1.00E-01 NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA
Carbon tetrachloride 1.36E-04 | 1.00E-O: 4.00E-03 | 7.00E-02 | 2.78E-12 | 6.94E-10 | 1.19E-13 | 8.33E-15 | 2.76E-12 | 6.91E-10 | 2.37E-13 | 1.66E-14 | 4.24E-13 | 1.06E-10 | 8.47E-14 | 5.93E-15 | 8.47E-13 | 2.12E-10 | 8.47E-14 | 5.93E-15 | 1.23E-12 | 3.06E-10 | 5.25E-13 | 3.68E-14
Chlordane NA 4.00E-02 NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA
Chlorobenzene NA 1.00E-02 | 2.00E-02 NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA
Chloroform NA 1.00E-02 [ 1.00E-02 | 3.10E-02 NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA
Chromium (VI) 2.45E+01 | 1.00E-03 [ 7.50E-05 | 2.00E+01 | 5.01E-08 | 6.69E-04 | 2.15E-09 | 4.30E-08 | 5.00E-08 | 6.66E-04 | 4.28E-09 | 8.56E-08 | 7.66E-09 | 1.02E-04 | 1.53E-09 | 3.06E-08 | 1.53E-08 | 2.04E-04 | 1.53E-09 | 3.06E-08 | 2.22E-08 [ 2.95E-04 | 9.49E-09 | 1.90E-07
Chrysene 8.53E-02 | 1.30E-01 NA 7.30E-03 NA NA 9.72E-10 | 7.10E-12 NA NA 1.94E-09 | 1.41E-11 NA NA 6.93E-10 | 5.06E-12 NA NA 6.93E-10 | 5.06E-12 NA NA 4.29E-09 | 3.14E-11
Cobalt NA 1.00E-03 [ 3.00E-04 NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA
Copper NA 1.00E-03 | 4.00E-02 NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA
Cyanide NA 1.00E-02 [ 2.00E-02 NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA
Cyclohexanone NA 1.00E-02 | 5.00E+00 NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA
Dibenzo(a,h)anthracene 1.52E-02 | 1.30E-01 NA 7.30E+00 NA NA 1.74E-10 | 1.27E-09 NA NA 3.46E-10 | 2.53E-09 NA NA 1.24E-10 | 9.04E-10 NA NA 1.24E-10 | 9.04E-10 NA NA 7.67E-10 | 5.60E-09
Dieldrin 5.46E-04 | 1.00E-02 | 5.00E-05 | 1.60E+01 | 1.12E-11 | 2.23E-07 | 4.79E-13 | 7.66E-12 | 1.11E-11 | 2.22E-07 | 9.53E-13 | 1.53E-11 | 1.70E-12 | 3.41E-08 | 3.41E-13 | 5.45E-12 | 3.41E-12 | 6.82E-08 [ 3.41E-13 [ 5.45E-12 | 4.93E-12 | 9.86E-08 | 2.11E-12 | 3.38E-11
Di-n-octylphthalate NA 1.00E-02 | 4.00E-02 NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA
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Table 15 (continued). Undeveloped Park User in Zone 5 — Dermal Soil Contact; Chemicals

Intake Equation: CDI = (CS*AB*SA*EF*ED*AF*CF)/(BW*AT) UNITS Assigned Values |
CDI = Chronic Daily Intake mglkgday | _child | youth | adult | senior |
CS= Concentration of chemical in soil mglkg see table of COCs below
AB Absorption factor - see table of COCs below
SA Surface area of exposed skin cmzlday 2800 4370 5700 5700
EF = Exposure frequency days/yr 20 40 20 40
ED= Exposure duration yrs 3 6 14 7
AF = Adherence factor rng/(:m2 0.2 0.2 0.07 0.07
CF= Conversion factor kg/mg 1.00E-06 1.00E-06 1.00E-06 1.00E-06
BW = Body weight kg 15 47 70 70
ATc = Average time for carcinogens days 25550 25550 25550 25550
ATn= Average time for non-carcinogens days 1095 2190 5110 2555
CHILD YOUTH ADULT SENIOR SUM
coc conc AB RfDd CSFd CDI_ | _HQ [ cbl_| ICR CDI_| HQ [ cobl | ICR cDl_ | _HQ [ cbl_| ICR CDI_| _HQ [ cobl_ | ICR cDl_ | HQ CDI__| ILCR
mg/kg unitless _mg/kgday kgday/mg | mg/kgday CDVRfD _mg/kgday CDI*CSF | mg/kgday CDVRfD _mg/kgday CDI*CSF | mg/kgday CDV/RfD _mg/kgday CDI*CSF | mg/kgday CDIRfD _mglkgday CDI*CSF | mg/kgday CDURfD _mg/kgday CDI*CSE
Ethyl ether NA .00E-O0: 2.00E-01 NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA
E(hilbenzene 1.38E-04 .00E-0: 1.00E-01 | 1.10E-02 | 2.81E-12 | 2.81E-11 | 1.21E-13 | 1.33E-15 | 2.80E-12 | 2.80E-11 | 2.40E-13 | 2.64E-15 | 4.30E-13 | 4.30E-12 | 8.59E-14 | 9.45E-16 | 8.59E-13 | 8.59E-12 | 8.59E-14 | 9.45E-16 | 1.24E-12 | 1.24E-11 | 5.33E-13 | 5.86E-15
Fluoride 3.29E+00 | 1.00E-03 | 6.00E-02 A 6.73E-09 | 1.12E-07 A A 6.70E-09 | 1.12E-07 A A 1.03E-09 | 1.71E-08 A A 2.06E-09 | 3.43E-08 A A 2.97E-09 | 4.95E-08 A A
Heptachlorodibenzofuran A .00E-0: A A A A A A A A A NA A A A A A A A A A A A
Heptachlorodibenzo-p-dioxin A .00E-0: A 1.30E+01 A A A A A A A A A A A A A A A A A A A A
Hexachlorodibenzofuran A .00E-0: A A A A A A A A A A A A A A A A A A A A A A
Hexachlorodibenzo-p-dioxin A .00E-O: A A A A A A A A A A A A NA A A A A A A A A A
ndeno(1,2,3-cd)pyrene 5.65E-02 .30E-0. A 7.30E-01 A A 6.44E-10 | 4.70E-10 A A 1.28E-09 | 9.37E-10 A A 4.59E-10 | 3.35E-10 A A 4.59E-10 | 3.35E-10 A A 2.85E-09 | 2.08E-09
Lead 2.96E+01 | 1.00E-03 NA 8.50E-03 NA NA 2.60E-09 | 2.21E-11 NA NA 5.17E-09 | 4.40E-11 NA NA 1.85E-09 | 1.57E-11 NA NA 1.85E-09 | 1.57E-11 NA NA 1.15E-08 | 9.75E-11
NA 1.00E-03 | 1.40E-01 NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA
7.07E-02 | 1.00E-03 | 2.10E-05 NA 1.45E-10 | 6.88E-06 NA NA 1.44E-10 | 6.86E-06 NA NA 2.21E-11 | 1.05E-06 NA NA 4.41E-11 | 2.10E-06 NA NA 6.38E-11 | 3.04E-06 NA NA
NA 1.00E-02 | 5.00E-01 NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA
7.08E-04 | 1.00E-02 | 8.00E-02 NA 1.45E-11 | 1.81E-10 NA NA 1.44E-11 | 1.80E-10 NA NA 221E-12 | 2.77E-11 NA NA 4.42E-12 | 5.53E-11 NA NA 6.40E-12 | 8.00E-11 NA NA
1.35E-03 | 1.00E-02 | 6.00E-02 | 7.50E-03 | 2.77E-11 | 4.62E-10 | 1.19E-12 | 8.90E-15 | 2.76E-11 | 4.60E-10 | 2.37E-12 | 1.77E-14 | 4.23E-12 | 7.05E-11 | 8.46E-13 | 6.34E-15 | 8.46E-12 | 1.41E-10 | 8.46E-13 | 6.34E-15 | 1.22E-11 | 2.04E-10 | 5.24E-12 | 3.93E-14
3.96E+00 | 1.00E-03 | 5.00E-03 NA 8.10E-09 | 1.62E-06 NA NA 8.07E-09 | 1.61E-06 NA NA 1.24E-09 | 2.47E-07 NA NA 2.47E-09 | 4.95E-07 NA NA 3.58E-09 | 7.16E-07 NA NA
NA 1.00E-0: 8.00E-04 NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA
N-nitrosodiphenylamine NA 1.00E-0: NA 4.90E-03 NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA
odipropylamine NA 1.00E-0: NA 7.00E+00 NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA
lorodibenzofuran NA .00E-0: 1.00E-0f 1.30E+01 NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA
orodibenzo-p-dioxin A 00E-0: 1.00E-0 1.30E+01 A A A A A A A A A A A A A A A A A A A A
Pentachlorodibenzofuran A .00E-02 | 1.00E-08 | 6.50E+04 A A A A A A A A A A A A A A A A A A A A
Pentachlorodibenzo-p-dioxin A .00E-O0: NA NA A A A A A A A A A A A A A A A A A A A A
Pentachlorophenol A .50E-01 | 5.00E-03 | 4.00E-01 A A A A A A A A A A A A A A A A A A A A
Phenanthrene 1.24E-01 .00E-0: NA NA A A A A A A A A A A A A A A A A A A A A
Selenium 1.27E+00 | 1.00E-03 | 5.00E-03 NA 2.59E-09 | 5.18E-07 NA NA 2.58E-09 | 5.16E-07 NA NA 3.95E-10 | 7.90E-08 NA NA 7.90E-10 | 1.58E-07 NA NA 1.14E-09 | 2.29E-07 NA NA
Silver 7.28E-01 | 1.00E-03 | 2.00E-04 NA 1.49E-09 | 7.44E-06 NA NA 1.48E-09 | 7.42E-06 NA NA 2.27E-10 | 1.14E-06 NA NA 4.55E-10 | 2.27E-06 NA NA 6.58E-10 | 3.29E-06 NA NA
 Tetrachlorodibenzofuran NA 1.00E-02 | 1.00E-08 | 1.30E+04 NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA
Tetrachlorodibenzo-p-dioxin NA 3.00E-02 | 1.00E-09 | 1.30E+05 NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA
Tetrachloroethylene 9.30E-04 | 1.00E-02 | 1.00E-02 | 5.40E-01 | 1.90E-11 | 1.90E-09 | 8.15E-13 | 4.40E-13 | 1.90E-11 | 1.90E-09 | 1.62E-12 | 8.77E-13 | 2.90E-12 | 2.90E-10 | 5.81E-13 | 3.14E-13 ] 5.81E-12 | 5.81E-10 | 5.81E-13 | 3.14E-13 | 8.40E-12 | 8.40E-10 | 3.60E-12 | 1.94E-12
Thallium NA 1.00E-03 NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA
Toluene 6.05E-04 | 1.00E-02 | 8.00E-02 NA 1.24E-11 | 1.55E-10 NA NA 1.23E-11 | 1.54E-10 NA NA 1.89E-12 | 2.36E-11 NA NA 3.78E-12 | 4.72E-11 NA NA 5.47E-12 | 6.83E-11 NA NA
Tributyl phosphate NA 1.00E-02 | 2.00E-01 | 9.20E-03 NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA
[ Trichloroethylene 3.71E-04 | 1.00E-02 NA 5.90E-03 NA NA 3.26E-13 | 1.92E-15 NA NA 6.49E-13 | 3.83E-15 NA NA 2.32E-13 | 1.37E-15 NA NA 2.32E-13 | 1.37E-15 NA NA 1.44E-12 | 8.48E-15
Trifluorochloromethane NA NA .00E-0! NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA
Uranium 1.62E+01 | 1.00E-O: .00E-0: NA 3.32E-08 | 1.11E-05 IA IA 3.31E-08 | 1.10E-05 A A 5.07E-09 | 1.69E-06 A A 1.01E-08 | 3.38E-06 A A 1.47E-08 | 4.89E-06 A A
Vanadium NA .00E-0: .82E-0f NA A NA A A NA NA A A NA NA A A NA NA A A NA NA A A
Vinyl chloride NA .00E-0: .00E-03 | 7.20E-01 A NA A A NA NA A A NA NA A A NA NA A A NA NA A A
Xylenes 1.32E-03 .00E-0: .00E-0: NA 2.70E-11 | 1.35E-10 A A 2.69E-11 | 1.34E-10 A A 4.12E-12 | 2.06E-11 A A 8.24E-12 | 4.12E-11 A A 1.19E-11 | 5.96E-11 A A
Zinc NA .00E-O: .00E-0 NA NA NA A A NA NA A A NA NA A A NA NA A A NA NA A A
total = 1.89E-03 total = 4.40E-07

NA = not applicable
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Table 16. Undeveloped Park User in Zone 5 — Ingestion of Soil; Chemicals

Intake Equation: CDI=  (CS*EF*ED*IR*FI*CF)/(BW*AT) UNITS [ Assigned Values |
CDI=  Chronic Daily Intake mglkgday [ child youth [ adult | senior |
CS=  Concentration of chemical in soil mag/kg see table of COCs below
EF = Exposure frequency days/yr 20 40 20 40
ED= Exposure duration yrs 3 6 14 7
IR= Ingestion rate mg/day 200 100 100 100
Fl= Fraction of contaminated soil unitless 1 1 1 1
CF = Conversion factor kg/mg 1.00E-06 1.00E-06 1.00E-06 1.00E-06
BW = Body weight kg 15 47 70 70
ATc = Average time for carcinogens days 25550 25550 25550 25550
ATn = Average time for non-carcinogens days 1095 2190 5110 2555
CHILD YOUTH ADULT SENIOR SUM
coc conc RfDo CSFo CDI HQ CDI__| ILCR CDI__ | HQ CDI__ | ILCR CcDI__ | HQ CDI__| ILCR CDI__| HQ CDI__| ILCR CDI__ | HQ CDI__| ILCR
mg/kg mg/kgday kgday/mg | mg/kgday CDI/RfD  mg/kgday CDI*CSF | mg/kgday CDI/RfD mg/kgday CDI*CSF | mg/kgday CDI/RfD  mg/kgday CDI*CSF | mg/kgday CDI/RfD  mg/kgday CDI*CSF | mg/kgday CDI/RfD  mg/kgday CDI*CSF
1,1,2-Trichloroethane 3.22E-04 | 4.00E-03 | 5.70E-02 | 2.35E-10 | 5.89E-08 | 1.01E-11 | 5.75E-13 | 7.51E-11 [ 1.88E-08 | 6.44E-12 | 3.67E-13 | 2.52E-11 | 6.31E-09 | 5.05E-12 | 2.88E-13 | 5.05E-11 | 1.26E-08 | 5.05E-12 | 2.88E-13 | 6.21E-11 | 1.55E-08 | 2.66E-11 | 1.52E-12
1,1-Dichloroethylene 5.58E-04 | 5.00E-02 NA 4.08E-10 | 8.15E-09 NA NA 1.30E-10 | 2.60E-09 NA NA 4.37E-11 | 8.74E-10 NA NA 8.74E-11 | 1.75E-09 NA NA 1.08E-10 | 2.15E-09 NA NA
1,2-dichloroethane 2.76E-04 | 2.00E-02 | 9.10E-02 | 2.02E-10 | 1.01E-08 | 8.66E-12 | 7.88E-13 | 6.45E-11 | 3.22E-09 [ 5.52E-12 | 5.03E-13 | 2.16E-11 | 1.08E-09 | 4.33E-12 | 3.94E-13 | 4.33E-11 | 2.16E-09 | 4.33E-12 | 3.94E-13 | 5.33E-11 | 2.66E-09 | 2.28E-11 | 2.08E-12
2-Butanone NA 6.00E-01 NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA
3,3-Dichlorobenzidine NA NA 4.50E-01 NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA
4-Methylphenol NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA
4-Nitroanaline NA 4.00E-03 | 2.00E-02 NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA
Acetone 5.04E-03 | 9.00E-01 NA 3.68E-09 | 4.09E-09 NA NA 1.18E-09 | 1.31E-09 NA NA 3.95E-10 | 4.38E-10 NA NA 7.89E-10 | 8.77E-10 NA NA 9.72E-10 | 1.08E-09 NA NA
[Antimony 2.22E+00 | 4.00E-04 NA 1.62E-06 | 4.06E-03 NA NA 5.18E-07 | 1.30E-03 NA NA 1.74E-07 | 4.35E-04 NA NA 3.48E-07 | 8.70E-04 NA NA 4.28E-07 | 1.07E-03 NA NA
Aroclor-1254 6.75E-02 | 2.00E-05 | 2.00E+00 | 4.93E-08 | 2.46E-03 | 2.11E-09 | 4.23E-09 | 1.57E-08 | 7.87E-04 [ 1.35E-09 | 2.70E-09 | 5.28E-09 | 2.64E-04 | 1.06E-09 | 2.11E-09 | 1.06E-08 | 5.28E-04 | 1.06E-09 | 2.11E-09 | 1.30E-08 | 6.50E-04 | 5.57E-09 | 1.11E-08
Aroclor-1260 6.07E-03 NA 2.00E+00 NA NA 1.90E-10 | 3.80E-10 NA NA 1.21E-10 | 2.43E-10 NA NA 9.51E-11 | 1.90E-10 NA NA 9.51E-11 | 1.90E-10 NA NA 5.02E-10 | 1.00E-09
1.11E+01 | 3.00E-04 | 1.50E+00 | 8.14E-06 | 2.71E-02 | 3.49E-07 | 5.24E-07 | 2.60E-06 | 8.66E-03 | 2.23E-07 | 3.34E-07 | 8.73E-07 | 2.91E-03 | 1.75E-07 | 2.62E-07 | 1.75E-06 | 5.82E-03 | 1.75E-07 | 2.62E-07 | 2.15E-06 | 7.16E-03 | 9.21E-07 | 1.38E-06
1.80E+02 | 2.00E-01 NA 1.31E-04 | 6.57E-04 NA NA 4.19E-05 | 2.10E-04 NA NA 1.41E-05 | 7.04E-05 NA NA 2.82E-05 | 1.41E-04 NA NA 3.47E-05 | 1.73E-04 NA NA
1.38E-04 | 4.00E-03 | 5.50E-02 | 1.01E-10 | 2.51E-08 | 4.31E-12 | 2.37E-13 | 3.21E-11 [ 8.02E-09 | 2.75E-12 | 1.51E-13 | 1.08E-11 | 2.69E-09 | 2.15E-12 | 1.18E-13 | 2.15E-11 | 5.38E-09 | 2.15E-12 | 1.18E-13 | 2.65E-11 | 6.63E-09 | 1.14E-11 | 6.25E-13
8.60E-02 NA 7.30E-01 NA NA 2.69E-09 | 1.97E-09 NA NA 1.72E-09 | 1.25E-09 NA NA 1.35E-09 | 9.83E-10 NA NA 1.35E-09 | 9.83E-10 NA NA 7.10E-09 | 5.19E-09
8.70E-02 NA 7.30E+00 NA NA 2.72E-09 | 1.99E-08 NA NA 1.74E-09 | 1.27E-08 NA NA 1.36E-09 | 9.94E-09 NA NA 1.36E-09 | 9.94E-09 NA NA 7.18E-09 | 5.24E-08
1.37E-01 NA 7.30E-01 NA NA 4.29E-09 | 3.13E-09 NA NA 2.74E-09 | 2.00E-09 NA NA 2.14E-09 | 1.56E-09 NA NA 2.14E-09 | 1.56E-09 NA NA 1.13E-08 | 8.26E-09
3.05E-02 NA 7.30E-02 NA NA 9.54E-10 | 6.97E-11 NA NA 6.09E-10 | 4.45E-11 NA NA 4.77E-10 | 3.48E-11 NA NA 4.77E-10 | 3.48E-11 NA NA 2.52E-09 | 1.84E-10
1.17E+00 | 2.00E-03 NA 8.56E-07 | 4.28E-04 NA NA 2.73E-07 | 1.37E-04 NA NA 9.17E-08 | 4.58E-05 NA NA 1.83E-07 | 9.17E-05 NA NA 2.26E-07 | 1.13E-04 NA NA
Bis(2-chloroisopropyl)ether NA NA 1.10E+00 NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA
Bis(2-ethylhexyl)phthalate NA 2.00E-02 | 1.40E-02 NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA
Boron NA 2.00E-01 NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA
Bromodichloromethane 1.15E-04 | 2.00E-02 | 6.20E-02 | 8.42E-11 | 4.21E-09 | 3.61E-12 | 2.24E-13 | 2.69E-11 [ 1.34E-09 | 2.30E-12 | 1.43E-13 | 9.02E-12 | 451E-10 | 1.80E-12 | 1.12E-13 | 1.80E-11 | 9.02E-10 | 1.80E-12 | 1.12E-13 | 2.22E-11 | 1.11E-09 | 9.52E-12 | 5.90E-13
Bromoform NA 2.00E-02 | 7.90E-03 NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA
Bromomethane NA 1.40E-03 NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA
Cadmium 7.07E-01 | 1.00E-03 NA 5.17E-07 | 5.17E-04 NA NA 1.65E-07 | 1.65E-04 NA NA 5.54E-08 | 5.54E-05 NA NA 1.11E-07 | 1.11E-04 NA NA 1.36E-07 | 1.36E-04 NA NA
Carbazole NA NA 2.00E-02 NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA
Carbon disulfide NA 1.00E-01 NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA
Carbon tetrachloride 1.36E-04 | 4.00E-03 | 7.00E-02 | 9.91E-11 | 2.48E-08 | 4.25E-12 | 2.97E-13 | 3.16E-11 [ 7.91E-09 | 2.71E-12 | 1.90E-13 | 1.06E-11 | 2.65E-09 | 2.12E-12 | 1.49E-13 | 2.12E-11 | 5.31E-09 | 2.12E-12 | 1.49E-13 | 2.62E-11 | 6.54E-09 | 1.12E-11 | 7.85E-13
Chlordane NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA
Chlorobenzene NA 2.00E-02 NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA
Chloroform NA 1.00E-02 | 3.10E-02 NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA
IChromium (VI) 2.45E+01 | 3.00E-03 | 5.00E-01 | 1.79E-05 | 5.97E-03 | 7.68E-07 | 3.84E-07 | 5.72E-06 | 1.91E-03 [ 4.90E-07 | 2.45E-07 | 1.92E-06 | 6.40E-04 | 3.84E-07 | 1.92E-07 | 3.84E-06 | 1.28E-03 | 3.84E-07 | 1.92E-07 | 4.72E-06 | 1.57E-03 | 2.02E-06 | 1.01E-06
Chrysene 8.53E-02 NA 7.30E-03 NA NA 2.67E-09 | 1.95E-11 NA NA 1.70E-09 | 1.24E-11 NA NA 1.34E-09 | 9.75E-12 NA NA 1.34E-09 | 9.75E-12 NA NA 7.05E-09 | 5.14E-11
Cobalt NA 3.00E-04 NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA
Copper NA 4.00E-02 NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA
Cyanide NA 2.00E-02 NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA
Cyclohexanone NA 5.00E+00 NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA
Dibenzo(a,h)anthracene 1.52E-02 NA 7.30E+00 NA NA 4.77E-10 | 3.48E-09 NA NA 3.05E-10 | 2.22E-09 NA NA 2.39E-10 | 1.74E-09 NA NA 2.39E-10 | 1.74E-09 NA NA 1.26E-09 | 9.19E-09
Dieldrin 5.46E-04 | 5.00E-05 | 1.60E+01 | 3.99E-10 | 7.98E-06 | 1.71E-11 | 2.73E-10 | 1.27E-10 | 2.55E-06 | 1.09E-11 | 1.75E-10 | 4.27E-11 | 8.54E-07 | 8.54E-12 | 1.37E-10 | 8.54E-11 | 1.71E-06 | 8.54E-12 | 1.37E-10 | 1.05E-10 | 2.10E-06 | 4.51E-11 | 7.21E-10
Di-n-octylphthalate NA 4.00E-02 NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA
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Table 16 (continued). Undeveloped Park User in Zone 5 — Ingestion of Soil; Chemicals

Intake Equation: CDI=  (CS*EF*ED*IR*FI*CF)/(BW*AT) UNITS | Assigned Values |
CDI=  Chronic Daily Intake mg/kgday | _child | youth | adult | senior |
CS = Concentration of chemical in soil mg/kg see table of COCs below
EF = Exposure frequency days/yr 20 40 20 40
ED= Exposure duration yrs 3 6 14 7
IR= Ingestion rate mg/day 200 100 100 100
Fl= Fraction of contaminated soil unitless 1 1 1 1
CF = Conversion factor kg/mg 1.00E-06 1.00E-06 1.00E-06 1.00E-06
BW = Body weight kg 15 47 70 70
ATc = Average time for carcinogens days 25550 25550 25550 25550
ATn = Average time for non-carcinogens days 1095 2190 5110 2555
CHILD YOUTH ADULT SENIOR SUM
coc conc RfDo CSFo CDI HQ [ cbI | ICR cDl_ | HQ | cbi [ ICR CDI_ | HQ CDI__ | ILCR CcDl_ | HQ [ cbi | ICR CDI__ | HQ CDI__ | ILCR
mg/kg mg/kgday kgday/mg | mg/kgday CDI/RfD__mg/kgday CDI*CSF | mg/kgday CDI/RfD _mg/kgday CDI*CSF | mg/kgday CDI/RfD __mgl/kgday CDI*CSF | mg/kgday CDI/RfD __mg/kgday CDI*CSF | mg/kgday CDI/RfD __mg/kgday CDI*CSF
Ethyl ether NA 2.00E-01 NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA
Ethylbenzene 1.38E-04 | 1.00E-01 | 1.10E-02 | 1.01E-10 | 1.01E-09 | 4.31E-12 | 4.74E-14 | 3.21E-11 | 3.21E-10 | 2.75E-12 | 3.02E-14 | 1.08E-11 | 1.08E-10 | 2.15E-12 | 2.37E-14 | 2.15E-11 | 2.15E-10 | 2.15E-12 | 2.37E-14 | 2.65E-11 | 2.65E-10 | 1.14E-11 | 1.25E-13
Fluoride 3.29E+00 | 6.00E-02 NA 2.40E-06 | 4.01E-05 NA NA 7.67E-07 | 1.28E-05 NA NA 2.58E-07 | 4.29E-06 NA NA 5.15E-07 | 8.58E-06 NA NA 6.34E-07 | 1.06E-05 NA NA
Heptachlorodibenzofuran NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA
Heptachlorodibenzo-p-dioxin NA NA 1.30E+01 NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA
Hexachlorodibenzofuran NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA
Hexachlorodibenzo-p-dioxin NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA
Indeno(1,2,3-cd)pyrene 5.65E-02 NA 7.30E-01 NA NA 1.77E-09 | 1.29E-09 NA NA 1.13E-09 | 8.25E-10 NA NA 8.85E-10 | 6.46E-10 NA NA 8.85E-10 | 6.46E-10 NA NA 4.67E-09 | 3.41E-09
Lead 2.96E+01 NA 8.50E-03 NA NA 9.27E-07 | 7.88E-09 NA NA 5.92E-07 | 5.03E-09 NA NA 4.64E-07 | 3.94E-09 NA NA 4.64E-07 | 3.94E-09 NA NA 2.45E-06 | 2.08E-08
Manganese NA 1.40E-01 NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA
Mercury 7.07E-02 | 3.00E-04 NA 5.16E-08 | 1.72E-04 NA NA 1.65E-08 | 5.49E-05 NA NA 5.53E-09 | 1.84E-05 NA NA 1.11E-08 | 3.69E-05 NA NA 1.36E-08 | 4.54E-05 NA NA
Methanol NA 5.00E-01 NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA
Methyl-2-pentanone 7.08E-04 | 8.00E-02 NA 5.17E-10 | 6.47E-09 NA NA 1.65E-10 | 2.06E-09 NA NA 5.54E-11 | 6.93E-10 NA NA 1.11E-10 | 1.39E-09 NA NA 1.37E-10 | 1.71E-09 NA NA
Methylene chloride 1.35E-03 | 6.00E-02 | 7.50E-03 | 9.89E-10 | 1.65E-08 | 4.24E-11 | 3.18E-13 | 3.16E-10 | 5.26E-09 | 2.71E-11 | 2.03E-13 | 1.06E-10 | 1.77E-09 | 2.12E-11 | 1.59E-13 | 2.12E-10 | 3.53E-09 | 2.12E-11 | 1.59E-13 | 2.61E-10 | 4.35E-09 | 1.12E-10 | 8.39E-13
Molybdenum 3.96E+00 | 5.00E-03 NA 2.89E-06 | 5.79E-04 NA NA 9.24E-07 | 1.85E-04 NA NA 3.10E-07 | 6.20E-05 NA NA 6.20E-07 | 1.24E-04 NA NA 7.64E-07 | 1.53E-04 NA NA
Nickel NA 2.00E-02 NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA
N-nitrosodiphenylamine NA NA 4.90E-03 NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA
N-nitrosodipropylamine NA NA 7.00E+00 NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA
Octachlorodibenzofuran NA 1.00E-08 | 1.30E+01 NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA
Octochlorodibenzo-p-dioxin NA 1.00E-08 | 1.30E+01 NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA
Pentachlorodibenzofuran NA 1.00E-08 | 6.50E+04 NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA
Pentachlorodibenzo-p-dioxin NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA
Pentachlorophenol NA 5.00E-03 | 4.00E-01 NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA
Phenanthrene 1.24E-01 NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA
Selenium 1.27E+00 | 5.00E-03 NA 9.24E-07 | 1.85E-04 NA NA 2.95E-07 | 5.90E-05 NA NA 9.90E-08 | 1.98E-05 NA NA 1.98E-07 | 3.96E-05 NA NA 2.44E-07 | 4.88E-05 NA NA
Silver 7.28E-01 | 5.00E-03 NA 5.32E-07 | 1.06E-04 NA NA 1.70E-07 | 3.39E-05 NA NA 5.70E-08 | 1.14E-05 NA NA 1.14E-07 | 2.28E-05 NA NA 1.40E-07 | 2.81E-05 NA NA
Tetrachlorodibenzofuran NA 1.00E-08 | 1.30E+04 NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA
Tetrachlorodibenzo-p-dioxin NA 1.00E-09 | 1.30E+05 NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA
Tetrachloroethylene 9.30E-04 | 1.00E-02 | 5.40E-01 | 6.79E-10 | 6.79E-08 | 2.91E-11 | 1.57E-11 | 2.17E-10 | 2.17E-08 | 1.86E-11 | 1.00E-11 | 7.28E-11 | 7.28E-09 | 1.46E-11 | 7.86E-12 | 1.46E-10 | 1.46E-08 | 1.46E-11 | 7.86E-12 | 1.79E-10 | 1.79E-08 | 7.68E-11 | 4.15E-11
Thallium NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA
Toluene 6.05E-04 | 8.00E-02 NA 4.42E-10 | 5.53E-09 NA NA 1.41E-10 | 1.76E-09 NA NA 4.74E-11 | 5.92E-10 NA NA 9.47E-11 | 1.18E-09 NA NA 1.17E-10 | 1.46E-09 NA NA
Tributyl phosphate NA 2.00E-01 | 9.20E-03 NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA
Trichloroethylene 3.71E-04 NA 5.90E-03 NA NA 1.16E-11 | 6.86E-14 NA NA 7.42E-12 | 4.38E-14 NA NA 5.81E-12 | 3.43E-14 NA NA 5.81E-12 | 3.43E-14 NA NA 3.07E-11 | 1.81E-13
Trifluorochloromethane NA 3.00E-01 NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA
Uranium 1.62E+01 [ 3.00E-03 NA 1.19E-05 | 3.96E-03 NA NA 3.79E-06 | 1.26E-03 NA NA 1.27E-06 | 4.24E-04 NA NA 2.54E-06 | 8.48E-04 NA NA 3.13E-06 | 1.04E-03 NA NA
Vanadium NA 7.00E-05 NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA
Vinyl chloride NA 3.00E-03 | 7.20E-01 NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA
Xylenes 1.32E-03 | 2.00E-01 NA 9.64E-10 | 4.82E-09 NA NA 3.08E-10 | 1.54E-09 NA NA 1.03E-10 | 5.16E-10 NA NA 2.07E-10 | 1.03E-09 NA NA 2.54E-10 | 1.27E-09 NA NA
Zinc NA 3.00E-01 NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA
total = 1.22E-02 total = 2.51E-06

NA = not applicable
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Table 17. Undeveloped Park User in Zone 5 — Dermal Surface-Water Contact; Chemicals

Intake Equation: (DA*EF*ED*SA)/(BW*AT) UNITS
Chronic Daily Intake mg/kgday calculated below
Dermal absorption dose mg/cm?day see COC list below
Exposure frequency days/yr 12 12 12 12
Exposure duration yrs 3 6 14 7
Surface area of skin cm? 2180 4470 6070 6070
Body weight kg 5 47 70
Average time for carcinogens days 25550 25550 25550 25550
Average time for non-carcinogens days 1095 2190 5110 2555
where: DA = C*K*CF*ET
c, = concentation of ith contaminant in surface water mg/L see COC list below
K= constant for ith cm/hr see COC list below
CF= conversion factor Liem® 0.001 0.001 0.001 0.001
ET= exposure time hrid 1 1 1 1
CHILD YOUTH ADULT SENIOR SUM
coc c, Ky DA RfDd CsFd Cbl__ | _HQ ] cbl_J ICR Cbl_ | _HQ | _cbl__J ICR Cbl_ | _HQ ] cbl_J ICR CDl_ | _HQ ] cbl_J ICR CDl_ | _HQ [ cbl_J ICR
mg/L cm/hr  mglem’day  mgkg: glkg: CDI/RID  mglkgt cprrcsF | mglkgd CDI/RfD  mglkgday CDI*CSF g CDI/RID  mglkgday CDI*CSF g CDIRID mg/kgday CDI*CSF CDI/RID CDI*CSF
|1.1,2-Trichloroethane 5.00E-04 | 6.43E-0: 3.22E-09 | 4.00E-O: 5.70E-02 | 1.54E-0 3.84E-06 | 6.58E-10 | 3.75E-11 | 1.01E-O 2.51E-06 | 8.62E-10 | 4.91E-11 | 9.17E-O 2.29E-06 | 1.83E-09 | 1.04E-10 | 9.17E-O 2.29E-06 | 9.17E-10 | 5.22E-11 | 9.96E-O 2.49E-06 | 4.27E-09 | 2.43E-10
1,1-Dichloroethylene 5.00E-04 | 1.59E-0: 7.95E-09 | 5.00E-O: NA 3.80E-0f 7.60E-07 NA NA 2.49E-0! 4.97E-07 NA NA 2.27E-0 4.53E-07 NA NA 2.27E-0f 4.53E-07 NA NA 2.46E-0 4.93E-07 NA NA
|1.2-dichloroethane 5.00E-04 .34E-0: 2.67E-09 | 2.00E-O: 9.10E-02 | 1.28E-0: 6.38E-07 | 5.47E-10 | 4.98E-11 | 8.35E-0 4.17E-07 | 7.16E-10 | 6.51E-11 | 7.61E-O 3.81E-07 | 1.52E-09 | 1.39E-10 | 7.61E-O 3.81E-07 | 7.61E-10 | 6.93E-11 | 8.27E-O 4.14E-07 | 3.55E-09 | 3.23E-10
|2-Butanone A 11E-O: A 6.00E-0. A A A A A A A A A A A A A A A A A A
3,3-Dichlorobenzidine A -69E-0: A NA 4.50E-01 A A A A A A A A A A A A A A A A A
4-Methylphenol A .95E-0: A NA A A A A A A A A A A A A A A A A A A
|4-Nitroanaline A .66E-0: A 4.00E-03 | 2.00E-02 A A A A A A A A A A A A A A A IA A
Acetone 50E-03 | 5.69E-04 .42E-09 | 9.00E-01 NA 6.80E-09 | 7.55E-09 NA NA 4.45E-09 | 4.94E-09 NA NA 4.06E-09 | 4.51E-09 NA NA 4.06E-09 | 4.51E-09 NA NA NA
Antimony 00E-04 | 1.00E-03 .00E-10 | 6.00E-05 NA 2.39E-09 | 3.98E-05 NA NA 1.56E-09 | 2.61E-05 NA NA 1.43E-09 | 2.38E-05 NA NA 1.43E-09 | 2.38E-05 NA NA NA
Aroclor-1254 00E-05 | 1.29E+00 .45E-08 | 2.00E-05 | 2.00E+00 | 3.08E-07 | 1.54E-02 | 1.32E-08 | 2.64E-08 | 2.02E-07 | 1.01E-02 | 1.73E-08 | 3.46E-08 | 1.84E-07 | 9.19E-03 | 3.68E-08 | 7.36E-08 | 1.84E-07 | 9.19E-03 | 1.84E-08 | 3.68E-08 1.71E-07
Aroclor-1260 00E-05 | 5.48E+00 T4E-07 NA 2.00E+00 NA NA 5.61E-08 | 1.12E-07 NA NA 7.34E-08 | 1.47E-07 NA NA 1.56E-07 | 3.12E-07 NA NA 7.81E-08 | 1.56E-07 7.28E-07
Arsenic 29E-03 | 1.00E-03 .29E-09 | 3.00E-04 | 1.50E+00 | 1.57E-08 | 5.24E-05 | 6.73E-10 | 1.01E-09 | 1.03E-08 | 3.43E-05 | 8.81E-10 | 1.32E-09 | 9.37E-09 | 3.12E-05 | 1.87E-09 | 2.81E-09 | 9.37E-09 | 3.12E-05 | 9.37E-10 | 1.41E-09 6.55E-09
5.26E-02 | 1.00E-03 | 5.26E-08 | 1.40E-02 NA 2.51E-07 | 1.80E-05 NA NA 1.65E-07 | 1.18E-05 NA NA 150E-07 | 1.07E-05 NA NA 1.50E-07 | 1.07E-05 NA NA NA
00E-04 | 2.07E-02 | 1.04E-08 | 4.00E-03 | 5.50E-02 | 4.95E-08 | 1.24E-05 .12E-09 | 1.17E-10 | 3.24E-08 | 8.09E-06 . 77E-09 -53E-1( 2.95E-08 | 7.38E-06 90E-09 .25E-10 | 2.95E-08 | 7.38E-06 .95E-09 | 1.62E-1 7.56E-10
00E-04 | 9.48E-01 7.30E-01 A A .71E-08 .09E-08 A A 27E-07 . 27E-0f A A . 70E-07 .97E-07 A A .35E-07 86E-Of .60E-07
00E-04 | 1.24E+00 7.30E+00 A A 27E-07 .27E-07 A A .66E-07 .21E-0f A A .54E-07 .58E-06 A A T7E-07 .29E-0 .01E-06
00E-04 | 6.99E-01 7.30E-01 IA A .16E-08 .22E-08 A A .37E-08 .84E-0f A A .99E-07 .45E-07 A IA .96E-08 .27E-0f 39E-07
00E-04 | 1.20E+00 7.30E-02 A A 1.23E-07 .97E-09 A A .61E-07 7E-0! A IA 42E-07 50E-08 A A 71E-07 | 1.25E-0 .82E-08
1.58E-04 | 1.00E-03 NA 7.53E-10 | 5.38E-05 A A 4.92E-10 | 3.52E-05 A A 4.49E-10 | 3.21E-05 A A 4.49E-10 | 3.21E-05 A A A
NA 7.63E-02 1.10E+00 A NA A A A NA A A NA A A A NA A A A A
NA 1.97E+00 1.40E-02 A NA A A A NA A A NA A A A NA IA A A A
NA 1.00E-03 NA A NA A A A NA A A NA A A A NA IA A IA A
5.00E-04 | 5.02E-03 6.20E-02 | 1.20E-08 | 6.00E-07 | 5.14E-10 | 3.19E-11 | 7.85E-09 | 3.92E-07 | 6.73E-10 [ 4.17E-11 | 7.16E-09 | 3.58E-07 | 1.43E-09 | 8.87E-11 | 7.16E-09 | 3.58E-07 | 7.16E-10 | 4.44E-11 | 7.78E-09 | 3.89E-07 | 3.33E-09 | 2.07E-10
NA T7E-O: 7.90E-03 NA NA A A NA NA A A NA NA A A NA NA A A NA NA A A
NA .51E-O: A NA NA A A NA NA A A NA NA A A NA NA A A NA NA A A
1.00E-04 .00E-0 A 4.78E-10 | 1.91E-05 A A 3.13E-10 | 1.25E-05 A A 2.85E-10 | 1.14E-05 A A 2.85E-10 | 1.14E-05 A IA 3.10E-10 | 1.24E-05 A A
NA .97E-0: 2.00E-02 NA NA A A NA NA A A NA NA A A NA NA A IA NA NA A A
NA 1.56E-0: NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA
bon tetrachloride 5.00E-04 | 2.24E-0: 7.00E-02 | 5.35E-08 | 1.34E-05 | 2.29E-09 | 1.61E-10 | 3.50E-08 | 8.75E-06 | 3.00E-09 | 2.10E-10 | 3.19E-08 | 7.98E-06 | 6.39E-09 | 4.47E-10 | 3.19E-08 | 7.98E-06 | 3.19E-09 | 2.24E-10 | 3.47E-08 | 8.68E-06 | 1.49E-08 | 1.04E-09
lordane NA 1.57E-0: NA NA A A A IA NA A A NA NA NA NA NA NA NA IA NA NA NA A
hlorobenzene NA 4.07E-0: A 2.00E-02 NA NA A A A A NA A A NA NA NA NA NA NA NA A NA NA NA A
loroform NA 8.92E-0: A 1.00E-02 | 3.10E-02 NA A IA A A NA A A NA NA NA NA NA NA NA IA NA NA NA A
hromium (V1) 3.33E-03 | 2.00E-O: 6.66E-09 | 7.50E-05 | 2.00E+01 | 3.18E-08 | 4.24E-04 | 1.36E-09 | 2.73E-08 | 2.08E-08 | 2.78E-04 | 1.79E-09 | 3.57E-08 | 1.90E-08 | 2.53E-04 | 3.80E-09 | 7.60E-08 | 1.90E-08 | 2.53E-04 | 1.90E-09 | 3.80E-08 | 2.06E-08 | 2.75E-04 | 8.85E-09 | 1.77E-07
5.00E-04 | 1.03E+0 5.15E-07 NA 7.30E-03 A A 1.05E-07 | 7.70E-10 A A 1.38E-07 | 1.01E-09 A A 2.94E-07 | 2.14E-09 A IA 147E-07 | 1.07E-09 A A 6.84E-07 | 4.99E-09
A 4.00E-0: NA 3.0 4 A A A NA A A A NA A A A A A A IA NA NA A A A NA
A 1.00E-0: NA 4.0 2 A A A NA A A A NA A A A A A A IA NA NA A A A NA
A 1.00E-0 NA 2.0 2 A A A NA A A A NA A A A A A A IA NA NA A A A NA
NA 1.80E-03 NA 5.00E+00 NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA
5.00E-04 | 1.68E+00 | 8.40E-07 NA 7.30E+00 NA NA 1.72E-07 | 1.26E-06 NA NA 2.25E-07 | 1.64E-06 NA NA 4.79E-07 | 3.50E-06 NA NA 2.39E-07 | 1.75E-06 NA NA 112E-06 | 8.14E-06
2.00E-05 | 4.45E-02 | 8.90E-10 | 5.00E-05 | 1.60E+01 | 4.25E-09 | 8.50E-05 | 1.82E-10 | 2.92E-09 | 2.78E-09 | 5.57E-05 | 2.39E-10 | 3.82E-09 | 2.54E-09 | 5.07E-05 | 5.07E-10 | 8.12E-09 | 2.54E-09 | 5.07E-05 | 2.54E-10 | 4.06E-09 | 2.76E-09 | 5.52E-05 | 1.18E-09 | 1.89E-08
NA 4.45E+00 NA 4.00E-02 NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA
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Table 17 (continued). Undeveloped Park User in Zone 5 — Dermal Surface-Water Contact; Chemicals

Assigned Values

Intake Equation: (DA*EF*ED*SA)/(BW*AT) UNITS [ _chid | youth | adult | senior |
Chronic Daily Intake mglkgday calculated below
Dermal absorption dose mg/cm?day see COC list below
Exposure frequency days/yr 12 12 12 12
Exposure duration yrs 3 6 14 7
Surface area of skin cm® 2180 4470 6070 6070
Body weight kg 15 47 70 70
Average time for carcinogens days 25550 25550 25550 25550
Average time for non-carcinogens days 1095 2190 5110 2555
where: DA = C*K*CF*ET
C,= concentation of ith contaminant in surface water mg/L see COC list below
Kp= constant for ith i cm/hr see COC list below
CF= conversion factor Licm® 0.001 0.001 0.001 0.001
ET= exposure time hr/d 1 1 1 1
CHILD YOUTH ADULT SENIOR SUM
coc c, K, DA RfDd CsFd Cbl_ | _HQ [ cCbl_[ CR CDl__ | _HQ [ cbl [ CR CDI__| _HQ [ cbl_ [ ICR CDI_ | _HQ [ cbl_[ ICR CDI__ | _HQ [ cbl_J ICR
mg/L cm/hr mg/cm’day mglkgday _kgday/mg | mg/kgday  CDVRfD _mg/kgday CDI*CSF | mglkgday CDVRfD _mg/kgday CDI*CSF | mg/kgday CDV/RfD _mg/kgday CDI*CSF | mg/kgday CDI/RfD _mglkgday CDI*CSF | mg/kgday CDVRMD _mg/kgday CDI*CSF
NA 2.88E-03 NA 2.00E-01 NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA
5.00E-04 | 7.39E-02 | 3.70E-08 | 1.00E-01 | 1.10E-02 | 1.77E-07 | 177E-06 | 7.57E-09 | 8.32E-11 | 1.16E-07 | 1.16E-06 | 9.90E-09 | 1.09E-10 | 1.05E-07 | 1.05E-06 | 2.11E-08 | 2.32E-10 | 1.05E-07 | 1.05E-06 | 1.05E-08 | 1.16E-10 | 1.14E-07 | 1.14E-06 | 4.91E-08 | 5.40E-10
4.09E-01 .00E-03 | 4.09E-07 | 6.00E-02 NA 1.95E-06 | 3.25E-05 NA NA 1.28E-06 | 2.13E-05 NA NA 1.16E-06 | 1.94E-05 NA NA 1.16E-06 | 1.94E-05 NA NA 1.27E-06 | 2.11E-05 NA NA
NA .55E+00 NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA
Heptachlorodibenzo-p-dioxin NA .22E+00 NA A 1.30E+01 A A NA NA A IA NA NA A A NA NA A A NA NA A A NA NA
Hexachlorodibenzofuran NA .38E+00 NA A NA A A NA NA A A NA NA A A NA NA A A NA NA A A NA NA
Hexachlorodibenzo-p-dioxin NA .29E+00 NA IA NA A A NA NA A A NA NA A A NA NA A A NA NA A A NA NA
5.00E-04 .23E+00 | 1.12E-06 IA 7.30E-01 A A 2.28E-07 | 1.67E-07 A A 2.99E-07 | 2.18E-07 A A 6.36E-07 | 4.64E-07 A IA 3.18E-07 | 2.32E-07 A IA 1.48E-06 | 1.08E-06
1.68E-03 | 1.00E-04 | 1.68E-10 A 8.50E-03 A A 3.44E-11 | 2.92E-13 A A 4.50E-11 | 3.83E-13 A A 9.58E-11 | 8.14E-13 A IA 4.79E-11 | 4.07E-13 A A 2.23E-10 | 1.90E-12
NA -00E-0: NA .40E-01 A NA NA A A NA NA A A NA NA A A NA NA A A NA NA A A
6.00E-05 -00E-O: 6.00E-11 .10E-05 A 2.87E-10 | 1.37E-05 A A 1.88E-10 | 8.93E-06 A A 171E-10 | 8.15E-06 A A 171E-10 | 8.15E-06 A A 1.86E-10 | 8.85E-06 A A
NA .45E-0: NA .00E-0: A NA NA A A NA NA A A NA NA A A NA NA A A NA NA A A
2.50E-03 .97E-O: 9.93E-09 .00E-0: A 4.74E-08 | 5.93E-07 A A 3.10E-08 | 3.88E-07 A A 2.83E-08 | 3.54E-07 A A 2.83E-08 | 3.54E-07 A A 3.08E-08 | 3.84E-07 A A
2.50E-03 L46E-0: 1.12E-08 .00E-O: 7.50E-03 | 5.33E-08 | 8.88E-07 | 2.28E-09 | 1.71E-11 | 3.49E-08 | 5.81E-07 | 2.99E-09 | 2.24E-11 | 3.18E-08 | 5.30E-07 | 6.36E-09 | 4.77E-11 | 3.18E-08 | 5.30E-07 | 3.18E-09 | 2.38E-11 | 3.46E-08 | 5.76E-07 | 1.48E-08 | 1.11E-10
8.03E-03 -00E-0: 8.03E-09 | 5.00E-03 NA 3.83E-08 | 7.67E-06 A A 2.51E-08 | 5.02E-06 A A 2.29E-08 | 4.58E-06 A A 2.29E-08 | 4.58E-06 A A 2.49E-08 | 4.97E-06 A A
Nickel A .00E-0 A 8.00E-04 NA A A A A A A A A A A A A A A A A A A A IA
N-nitrosodiphenylamine A .96E-0: A NA 4.90E-03 A A A A A A A A A A A A A IA A IA A A A A
N-nitrosodipropylamine A .83E-0 A NA 7.00E+00 A A A A A A A A A A A A A A A A A A A A
Octachlorodibenzofuran A 4.78E+0 A 1.00E-08 | 1.30E+01 A A A A A A A A A A A A A IA A IA A A A A
Octochlorodibenzo-p-dioxin A 1.65E+01 A 1.00E-08 | 1.30E+01 A A A A A A A A A A A A A A A A A A A A
Pentachlorodibenzofuran A .06E+00 A 1.00E-08 | 6.50E+04 A A A A A A A A A A A A A IA A IA A A A A
Pentachlorodibenzo-p-dioxin A . 79E-01 A NA NA A A A A A A A A A A A A A A A IA A IA A A
Pentachlorophenol A .95E-01 A 5.00E-03 | 4.00E-01 A A A A A A A A A A A A A A A A A A A A
Phenanthrene 5.00E-04 .29E-01 | 1.15E-07 NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA
Selenium 2.50E-03 | 1.00E-03 | 2.50E-09 | 5.00E-03 NA 1.19E-08 | 2.39E-06 NA NA 7.82E-09 | 1.56E-06 NA NA 7.13E-09 | 1.43E-06 NA NA 7.13E-09 | 1.43E-06 NA NA 7.75E-09 | 1.55E-06 NA NA
Silver 2.00E-04 | 6.00E-04 | 1.20E-10 | 2.00E-04 NA 5.73E-10 | 2.87E-06 NA NA 3.75E-10 | 1.88E-06 NA NA 3.42E-10 | 1.71E-06 NA NA 3.42E-10 | 1.71E-06 NA NA 3.72E-10 | 1.86E-06 NA NA
 Tetrachlorodibenzofuran NA 1.12E+00 NA 1.00E-08 | 1.30E+04 NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA
Tetrachlorodibenzo-p-dioxin NA 1.39E+00 NA 1.00E-09 | 1.30E+05 NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA
Tetrachloroethylene 5.00E-04 | 4.81E-02 | 2.41E-08 | 1.00E-02 | 5.40E-01 | 1.15E-07 | 1.15E-05 | 4.92E-09 | 2.66E-09 | 7.52E-08 | 7.52E-06 | 6.45E-09 | 3.48E-09 | 6.86E-08 | 6.86E-06 | 1.37E-08 | 7.40E-09 | 6.86E-08 | 6.86E-06 | 6.86E-09 | 3.70E-09 | 7.45E-08 | 7.45E-06 | 3.19E-08 | 1.72E-08
Thallium NA 1.00E-03 NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA
Toluene 5.00E-04 | 4.53E-02 | 2.27E-08 | 8.00E-02 NA 1.08E-07 | 1.35E-06 NA NA 7.08E-08 | 8.85E-07 NA NA 6.46E-08 | 8.07E-07 NA NA 6.46E-08 | 8.07E-07 NA NA 7.02E-08 | 8.77E-07 NA NA
Tributyl phosphate NA 3.13E-02 NA 2.00E-01 | 9.20E-03 NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA
Trichloroethylene 5.00E-04 | 1.57E-02 | 7.85E-09 NA 5.90E-03 NA NA 1.61E-09 | 9.48E-12 NA NA 2.10E-09 | 1.24E-11 NA NA 4.48E-09 | 2.64E-11 NA NA 2.24E-09 | 1.32E-11 NA NA 1.04E-08 | 6.15E-11
Trifluorochloromethane NA NA NA 3.00E-01 NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA
Uranium 2.14E-02 | 1.00E-03 | 2.14E-08 | 3.00E-03 NA 1.02E-07 | 3.40E-05 NA NA 6.68E-08 | 2.23E-05 NA NA 6.09E-08 | 2.03E-05 NA NA 6.09E-08 | 2.03E-05 NA NA 6.62E-08 | 2.21E-05 NA NA
Vanadium NA 1.00E-0: NA .82E-0f A NA NA A A NA NA A A NA NA A A NA NA A A NA NA A A
Vinyl chloride NA 1.13E-0: NA .00E-O: 7.20E-01 NA NA A A NA NA A A NA NA A A NA NA A IA NA NA A A
Xylenes 5.00E-04 | 7.04E-O: 3.52E-08 .00E-0: A 1.68E-07 | 8.41E-07 IA A 1.10E-07 | 5.50E-07 A A 1.00E-07 | 5.02E-07 A A 1.00E-07 | 5.02E-07 A IA 1.09E-07 | 5.45E-07 A IA
Zinc NA 6.00E-0: NA | 3.00E-0. A NA NA A A NA NA A A NA NA A A NA NA A A NA NA A IA
total = 1.05E-02 total = 1.72E-05

NA = not applicable
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Table 18. Undeveloped Park User in Zone 5 — Ingestion of Surface Water; Chemicals

Intake Equation: cDI= (CW*EF*ED*IR)/(BW*AT) UNITS [ Assigned Values |
CDI = Chronic Daily Intake mg/kgday child youth adult senior
Cw = Concentration of chemical in water mg/L see COC table below
EF = Exposure frequency days/yr 12 12 12 12
ED= Exposure duration yrs 3 6 14 7
IR= Ingestion rate L/day 0.035 0.035 0.015 0.015
BW = Body weight kg 5 47 70 70
ATc = Average time for carcinogens days 25550 25550 25550 25550
ATn= Average time for non-carcinogens days 1095 2190 5110 2555
CHILD YOUTH ADULT SENIOR SUM
coc cw RfDo CSFo CDI HQ | cbi | ICR cDl__ | HQ [ cbl_ | ICR cDl_ | HQ [ cobi | ICR cDl__ | HQ [ cbl_| ICR cDl_ | HQ [ cbi | ILCR
mg/L mglkgday  kgday/mg [ mg/kgd CDIRID __mglkgday _ CDPCSF | mao/kgday _ CDVRID __mgl/kgday _ CDIFCSF | molkgday  CDVRID __ mg/kgday  CDIFCSF | mglkgday  CDIRID _ mg/kgday  CDFCSF | mg/kgday  CDURID __ mgl/kgday  CDPCSE
,1,2-Trichloroethane 5.00E-04 4.00E-O: 5.70E-02 3.84E-0 9.59E-06 1.64E-09 9.37E-11 1.22E-0: 3.06E-06 1.05E-09 5.98E-11 3.52E-0! 8.81E-07 7.05E-10 4.02E-11 3.52E-0 8.81E-07 3.52E-10 2.01E-11 8.75E-0! 2.19E-06 3.75E-09 2.14E-10
|1.1-Dichloroethylene 5.00E-04 5.00E-0: NA 3.84E-0 7.67E-07 NA NA 1.22E-0! 2.45E-07 NA NA 3.52E-0! 7.05E-08 NA NA 3.52E-0 7.05E-08 NA NA 8.75E-0! 1.75E-07 NA NA
.2-dichloroethane 5.00E-04 2.00E-0: 9.10E-02 3.84E-0 1.92E-06 1.64E-09 1.50E-10 1.22E-0! 6.12E-07 1.05E-09 9.55E-11 3.52E-0 1.76E-07 7.05E-10 6.41E-11 3.52E-0 1.76E-07 3.52E-10 3.21E-11 8.75E-0 4.37E-07 3.75E-09 3.41E-10
|2-Butanone NA 6.00E-01 NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA
3.3-Dichlorobenzidine NA NA 4.50E-01 NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA
|4-Methylphenol NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA
|4-Nitroanaline NA 4.00E-03 2.00E-02 NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA
Acetone 2.50E-03 9.00E-01 NA 1.92E-07 2.13E-07 NA NA 6.12E-08 6.80E-08 NA NA 1.76E-08 1.96E-08 NA NA 1.76E-08 1.96E-08 NA NA 4.37E-08 4.86E-08 NA NA
Antimony 5.00E-04 4.00E-04 NA 3.84E-08 9.59E-05 NA NA 1.22E-08 3.06E-05 NA NA 3.52E-09 8.81E-06 NA NA 3.52E-09 8.81E-06 NA NA 8.75E-09 2.19E-05 NA NA
Aroclor-1254 5.00E-05 2.00E-05 2.00E+00 3.84E-09 1.92E-04 1.64E-10 3.29E-10 1.22E-09 6.12E-05 1.05E-10 2.10E-10 3.52E-10 1.76E-05 7.05E-11 141E-10 3.52E-10 1.76E-05 3.52E-11 7.05E-11 8.75E-10 4.37E-05 3.75E-10 7.50E-10
Aroclor-1260 5.00E-05 NA 2.00E+00 NA NA 1.64E-10 3.29E-10 NA NA 1.05E-10 2.10E-10 NA NA 7.05E-11 1.41E-10 NA NA 3.52E-11 7.05E-11 NA NA 3.75E-10 7.50E-10
Arsenic 3.29E-03 3.00E-04 | 1.50E+00 | 2.52E-07 8.41E-04 1.08E-08 1.62E-08 8.05E-08 2.68E-04 6.90E-09 1.03E-08 2.32E-08 7.72E-05 4.63E-09 6.95E-09 2.32E-08 7.72E-05 2.32E-09 3.47E-09 5.75E-08 1.92E-04 2.47E-08 3.70E-08
Barium 5.26E-02 2.00E-01 NA 4.04E-06 2.02E-05 NA NA 1.29E-06 6.44E-06 NA NA 3.71E-07 1.85E-06 NA NA 3.71E-07 1.85E-06 NA NA 9.21E-07 4.60E-06 NA NA
Benzene 5.00E-04 4.00E-03 5.50E-02 3.84E-08 9.59E-06 1.64E-09 9.04E-11 1.22E-08 3.06E-06 1.05E-09 5.77E-11 3.52E-09 8.81E-07 7.05E-10 3.87E-11 3.52E-09 8.81E-07 3.52E-10 1.94E-11 8.75E-09 2.19E-06 3.75E-09 2.06E-10
Benzo(a)anthracene 5.00E-04 NA 7.30E-01 NA NA 1.64E-09 1.20E-09 NA NA 1.05E-09 7.66E-10 NA NA 7.05E-10 5.14E-10 NA NA 3.52E-10 2.57E-10 NA NA 3.75E-09 2.74E-09
Benzo(a)pyrene 5.00E-04 NA 7.30E+00 NA NA 1.64E-09 1.20E-08 NA NA 1.05E-09 7.66E-09 NA NA 7.05E-10 5.14E-09 NA NA 3.52E-10 2.57E-09 NA NA 3.75E-09 2.74E-08
Benzo(b)fluoranthene 5.00E-04 NA 7.30E-01 NA NA 1.64E-09 1.20E-09 NA NA 1.05E-09 7.66E-10 NA NA 7.05E-10 5.14E-10 NA NA 3.52E-10 2.57E-10 NA NA 3.75E-09 2.74E-09
Benzo(k)fluoranthene 5.00E-04 NA 7.30E-02 NA NA 1.64E-09 1.20E-10 NA NA 1.05E-09 7.66E-11 NA NA 7.05E-10 5.14E-11 NA NA 3.52E-10 2.57E-11 NA NA 3.75E-09 2.74E-10
Beryllium 1.58E-04 2.00E-03 NA 121E-08 6.04E-06 NA NA 3.86E-09 1.93E-06 NA NA 1.11E-09 5.55E-07 NA NA 111E-09 5.55E-07 NA NA 2.76E-09 1.38E-06 NA NA
Bis(2-chloroisopropyl)ether NA NA 1.10E+00 NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA
Bi hylhexyl)phthalate NA 2.00E-02 1.40E-02 NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA
NA 2.00E-01 NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA
Bromodichloromethane 5.00E-04 2.00E-02 6.20E-02 3.84E-08 1.92E-06 1.64E-09 1.02E-10 1.22E-08 6.12E-07 1.05E-09 6.51E-11 3.52E-09 1.76E-07 7.05E-10 4.37E-11 3.52E-09 1.76E-07 3.52E-10 2.18E-11 8.75E-09 4.37E-07 3.75E-09 2.32E-10
NA 2.00E-02 7.90E-03 NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA
NA 1.40E-03 NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA
1.00E-04 1.00E-03 NA 7.67E-09 7.67E-06 NA NA 2.45E-09 2.45E-06 NA NA 7.05E-10 7.05E-07 NA NA 7.05E-10 7.05E-07 NA NA 1.75E-09 1.75E-06 NA NA
NA NA 2.00E-02 NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA
NA 1.00E-01 NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA
Carbon tetrachloride 5.00E-04 4.00E-03 7.00E-02 3.84E-08 9.59E-06 1.64E-09 1.15E-10 1.22E-08 3.06E-06 1.05E-09 7.34E-11 3.52E-09 8.81E-07 7.05E-10 4.93E-11 3.52E-09 8.81E-07 3.52E-10 2.47E-11 8.75E-09 2.19E-06 3.75E-09 2.62E-10
NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA
NA 2.00E-02 NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA
NA 1.00E-02 3.10E-02 NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA
3.33E-03 3.00E-03 5.00E-01 2.56E-07 8.52E-05 1.10E-08 5.48E-09 8.16E-08 2.72E-05 6.99E-09 3.50E-09 2.35E-08 7.82E-06 4.69E-09 2.35E-09 2.35E-08 7.82E-06 2.35E-09 1.17E-09 5.83E-08 1.94E-05 2.50E-08 1.25E-08
5.00E-04 NA 7.30E-03 NA NA 1.64E-09 1.20E-11 NA NA 1.05E-09 7.66E-12 NA NA 7.05E-10 5.14E-12 NA NA 3.52E-10 2.57E-12 NA NA 3.75E-09 2.74E-11
NA 3.00E-04 NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA
NA 4.00E-02 NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA
NA 2.00E-02 NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA
NA 5.00E+00 NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA
Dibenzo(a,h)anthracene 5.00E-04 NA 7.30E+00 NA NA 1.64E-09 1.20E-08 NA NA 1.05E-09 7.66E-09 NA NA 7.05E-10 5.14E-09 NA NA 3.52E-10 2.57E-09 NA NA 3.75E-09 2.74E-08
2.00E-05 5.00E-05 | 1.60E+01 | 1.53E-09 3.07E-05 6.58E-11 1.05E-09 4.90E-10 9.79E-06 4.20E-11 6.72E-10 1.41E-10 2.82E-06 2.82E-11 4.51E-10 1.41E-10 2.82E-06 1.41E-11 2.25E-10 3.50E-10 7.00E-06 1.50E-10 2.40E-09
NA 4.00E-02 NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA
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Table 18 (continued). Undeveloped Park User in Zone 5 — Ingestion of Surface Water; Chemicals

Intake Equation: cDI= (CW*EF*ED*IR)/(BW*AT) UNITS [ Assigned Values |
CDI = Chronic Daily Intake mg/kgday child youth adult senior
Cw = Concentration of chemical in water mg/L see COC table below
EF = Exposure frequency days/yr 12 12 12 12
ED= Exposure duration yrs 3 6 14 7
IR= Ingestion rate L/day 0.035 0.035 0.015 0.015
BW = Body weight kg 15 47 70 70
ATc = Average time for carcinogens days 25550 25550 25550 25550
ATn= Average time for non-carcinogens days 1095 2190 5110 2555
CHILD YOUTH ADULT SENIOR SUM
coc cw RfDo CSFo cDl__ | HQ | cbl__ | ICR cDl__ | HQ [ cbl__| ICR CDI__ | HQ [ cbi | ICR CDl__| HQ | cbl__| ICR cDl__ | HQ [ cbl__ | ILCR
mg/L mg/kgday  kgday/mg | mg/kgday CDI/RfD mg/kgday  CDI*CSF | mg/kgday CDI/RfD mg/kgday  CDI*CSF | mg/kgday CDI/RfD mg/kgday  CDI*CSF | mg/kgday CDI/RfD mg/kgday  CDI*CSF | mg/kgday CDI/RfD. mg/kgday  CDI*CSF
Ethyl ether NA 2.00E-01 NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA
Ethylbenzene 5.00E-04 1.00E-01 1.10E-02 3.84E-08 3.84E-07 1.64E-09 1.81E-11 1.22E-08 1.22E-07 1.05E-09 1.15E-11 3.52E-09 3.52E-08 7.05E-10 7.75E-12 3.52E-09 3.52E-08 3.52E-10 3.87E-12 8.75E-09 8.75E-08 3.75E-09 4.12E-11
Fluoride 4.09E-01 6.00E-02 NA 3.13E-05 5.22E-04 NA NA 1.00E-05 1.67E-04 NA NA 2.88E-06 4.80E-05 NA NA 2.88E-06 4.80E-05 NA NA 7.15E-06 1.19E-04 NA NA
Heptachlorodibenzofuran NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA
Heptachlorodibenzo-p-dioxin NA NA 1.30E+01 NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA
Hexachlorodibenzofuran NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA
i NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA
5.00E-04 NA 7.30E-01 NA NA 1.64E-09 1.20E-09 NA NA 1.05E-09 7.66E-10 NA NA 7.05E-10 5.14E-10 NA NA 3.52E-10 2.57E-10 NA NA 3.75E-09 2.74E-09
1.68E-03 NA 8.50E-03 NA NA 5.52E-09 4.69E-11 NA NA 3.53E-09 3.00E-11 NA NA 2.37E-09 2.01E-11 NA NA 1.18E-09 1.01E-11 NA NA 1.26E-08 1.07E-10
NA 1.40E-01 NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA
6.00E-05 3.00E-04 NA 4.60E-09 1.53E-05 NA NA 1.47E-09 4.90E-06 NA NA 4.23E-10 1.41E-06 NA NA 4.23E-10 1.41E-06 NA NA 1.05E-09 3.50E-06 NA NA
NA 5.00E-01 NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA
2.50E-03 8.00E-02 NA 1.92E-07 2.40E-06 NA NA 6.12E-08 7.65E-07 NA NA 1.76E-08 2.20E-07 NA NA 1.76E-08 2.20E-07 NA NA 4.37E-08 5.47E-07 NA NA
Methylene chloride 2.50E-03 6.00E-02 7.50E-03 1.92E-07 3.20E-06 8.22E-09 6.16E-11 6.12E-08 1.02E-06 5.25E-09 3.93E-11 1.76E-08 2.94E-07 3.52E-09 2.64E-11 1.76E-08 2.94E-07 1.76E-09 1.32E-11 4.37E-08 7.29E-07 1.87E-08 141E-10
Molybdenum 8.03E-03 5.00E-03 NA 6.16E-07 1.23E-04 NA NA 1.96E-07 3.93E-05 NA NA 5.65E-08 1.13E-05 NA NA 5.65E-08 1.13E-05 NA NA 1.40E-07 2.81E-05 NA NA
Nickel NA 2.00E-02 NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA
N-nitrosodiphenylamine NA NA 4.90E-03 NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA
N-nitrosodipropylamine NA NA 7.00E+00 NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA
Octachlorodibenzofuran NA 1.00E-08 | 1.30E+01 NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA
Octochlorodibenzo-p-dioxin NA 1.00E-08 1.30E+01 NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA
Pentachlorodibenzofuran NA 1.00E-08 | 6.50E+04 NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA
Pentachlorodibenzo-p-dioxin NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA
Pentachlorophenol NA 5.00E-03 4.00E-01 NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA
Phenanthrene 5.00E-04 NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA
Selenium 2.50E-03 5.00E-0: NA 1.92E-07 3.84E-05 NA NA 6.12E-08 1.22E-05 NA NA 1.76E-08 3.52E-06 NA NA 1.76E-08 3.52E-06 NA NA 4.37E-08 8.75E-06 NA NA
Silver 2.00E-04 5.00E-0: NA 1.53E-08 3.07E-06 NA NA 4.90E-09 9.79E-07 NA NA 1.41E-09 2.82E-07 NA NA 1.41E-09 2.82E-07 NA NA 3.50E-09 7.00E-07 NA NA
 Tetrachlorodibenzofuran NA 1.00E-0: 1.30E+04 NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA
Tetrachlorodibenzo-p-dioxin NA 1.00E-0! 1.30E+05 NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA
Tetrachloroethylene 5.00E-04 1.00E-O0: 5.40E-01 3.84E-08 3.84E-06 1.64E-09 8.88E-10 1.22E-08 1.22E-06 1.05E-09 5.67E-10 3.52E-09 3.52E-07 7.05E-10 3.80E-10 3.52E-09 3.52E-07 3.52E-10 1.90E-10 8.75E-09 8.75E-07 3.75E-09 2.02E-09
Thallium NA NA A NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA
Toluene 5.00E-04 8.00E-02 A 3.84E-08 4.79E-07 NA NA 1.22E-08 1.53E-07 NA NA 3.52E-09 4.40E-08 NA NA 3.52E-09 4.40E-08 NA NA 8.75E-09 1.09E-07 NA NA
Tributyl phosphate NA 2.00E-01 9.20E-03 NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA
Trichloroethylene 5.00E-04 NA 5.90E-03 NA NA 1.64E-09 9.70E-12 NA NA 1.05E-09 6.19E-12 NA NA 7.05E-10 4.16E-12 NA NA 3.52E-10 2.08E-12 NA NA 3.75E-09 2.21E-11
Trifluorochloromethane NA 3.00E-01 NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA
Uranium 2.14E-02 3.00E-03 NA 1.64E-06 5.46E-04 NA NA 5.23E-07 1.74E-04 NA NA 1.50E-07 5.01E-05 NA NA 1.50E-07 5.01E-05 NA NA 3.74E-07 1.25E-04 NA NA
Vanadium NA 7.00E-05 NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA
Vinyl chloride NA 3.00E-03 7.20E-01 NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA
Xylenes 5.00E-04 2.00E-01 NA 3.84E-08 1.92E-07 NA NA 1.22E-08 6.12E-08 NA NA 3.52E-09 1.76E-08 NA NA 3.52E-09 1.76E-08 NA NA 8.75E-09 4.37E-08 NA NA
Zinc NA 3.00E-01 NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA
total = 5.86E-04 total = 1.20E-07

NA = not applicable




Table 19.

Undeveloped Park User in Zone 5 — Inhalation Pathway; Radionuclides

Intake Equation: CDI= (CA*EF*ED*IR*ET) UNITS | Assigned Values |
CDI= Chronic Daily Intake pCi [ child [ youth | adult | senior |
CA= Concentration of radionuclide in air pCi/m?® see table of COCs below
EF = Exposure frequency days/yr 20 40 20 40
ED = Exposure duration wrs 14
IR= Inhalation rate m¥hr 1.0 1.0 1.0 1.0
ET= Exposure time hrs/day 2 2 2 2
CHILD YOUTH ADULT SENIOR SUM
coc conc CSFi cDl | ILCR cDl [ ILCR cDl [ ILCR cbl | ILCR cDl [ ILCR
pCiim® 1/pCi pCi CDI*CSF pCi CDI*CSF pCi CDI*CSF pCi CDI*CSF pCi CDI*CSF
Cesium-137 + D 2.12E-06 | 1.19E-11 | 2.55E-04 | 3.03E-15| 1.02E-03 | 1.21E-14 | 1.19E-03 | 1.42E-14| 1.19E-03 | 1.42E-14| 3.65E-03 4.35E-14
Lead-210 + D 5.55E-05 | 2.77E-09 | 6.66E-03 | 1.84E-11| 2.66E-02 | 7.38E-11 | 3.11E-02 | 8.61E-11 | 3.11E-02 | 8.61E-11| 9.54E-02 2.64E-10
Neptunium-237 +D | 1.41E-07 | 1.77E-08 | 1.69E-05 | 2.99E-13 | 6.76E-05 | 1.20E-12 | 7.89E-05 | 1.40E-12 | 7.89E-05 | 1.40E-12| 2.42E-04 4.29E-12
Plutonium-238 6.11E-08 | 3.36E-08 | 7.33E-06 | 2.46E-13 | 2.93E-05 | 9.86E-13 | 3.42E-05 | 1.15E-12 | 3.42E-05 | 1.15E-12| 1.05E-04 3.53E-12
Plutonium-239/240 NA 3.33E-08 NA NA NA NA NA NA NA NA NA NA
Radium-226 + D 3.33E-05 | 1.16E-08 | 4.00E-03 | 4.64E-11| 1.60E-02 | 1.86E-10 | 1.87E-02 | 2.17E-10 | 1.87E-02 | 2.17E-10| 5.74E-02 6.65E-10
Radium-228 + D 2.88E-05 | 5.23E-09 | 3.46E-03 | 1.81E-11| 1.38E-02 | 7.24E-11 | 1.61E-02 | 8.44E-11 | 1.61E-02 | 8.44E-11| 4.96E-02 2.59E-10
Radon-222+ D 3.28E+02 | 1.80E-11 | 3.94E+04| 7.09E-07 | 1.58E+05| 2.84E-06 | 1.84E+05]| 3.31E-06 | 1.84E+05| 3.31E-06 | 5.65E+05 1.02E-05
Strontium-90 + D NA 1.13E-10 NA NA NA NA NA NA NA NA NA NA
Technetium-99 4.26E-05 | 1.41E-11 | 5.12E-03 | 7.21E-14 | 2.05E-02 | 2.88E-13 | 2.39E-02 | 3.37E-13| 2.39E-02 | 3.37E-13] 7.33E-02 1.03E-12
Thorium-228 + D 2.93E-05 | 1.32E-07 | 3.51E-03 | 4.64E-10 | 1.41E-02 | 1.86E-09 | 1.64E-02 | 2.16E-09 ] 1.64E-02 | 2.16E-09 | 5.04E-02 6.65E-09
Thorium-230 6.39E-05 | 2.85E-08 | 7.67E-03 | 2.19E-10 | 3.07E-02 | 8.74E-10 | 3.58E-02 | 1.02E-09 | 3.58E-02 | 1.02E-09 | 1.10E-01 3.13E-09
Thorium-232 2.85E-05 | 4.33E-08 | 3.42E-03 | 1.48E-10| 1.37E-02 | 5.93E-10 | 1.60E-02 | 6.92E-10 | 1.60E-02 | 6.92E-10 | 4.91E-02 2.12E-09
Uranium-234 1.44E-04 | 1.14E-08 | 1.73E-02 | 1.97E-10 | 6.92E-02 | 7.89E-10 | 8.07E-02 | 9.20E-10 | 8.07E-02 | 9.20E-10| 2.48E-01 2.83E-09
Uranium-235 + D 6.57E-06 | 1.01E-08 | 7.88E-04 | 7.96E-12 | 3.15E-03 | 3.18E-11 | 3.68E-03 | 3.72E-11 | 3.68E-03 | 3.72E-11| 1.13E-02 1.14E-10
Uranium-238 + D 1.41E-04 | 9.35E-09 | 1.69E-02 | 1.58E-10| 6.76E-02 | 6.32E-10 | 7.89E-02 | 7.37E-10| 7.89E-02 | 7.37E-10| 2.42E-01 2.26E-09
total=  1.02E-05

Air concentration is derived using an air particulate value of 26 ug/m® (2005 SER background average from monitor AMS-12) multiplied by the soil concentration.
Rn-222 is derived by multiplying the soil Ra-226 value by 256 g/m®. This conversion factor is based on Rn-222 air background and Ra-226

soil background (i.e., 400 pCi/m® divided by 1.56 pCi/g)
NA = not applicable

Table 20. Undeveloped Park User in Zone 5 — Ingestion of Soil; Radionuclides

Intake Equation: CDI= (CS*EF*ED*IR*FI) UNITS Assigned Values
CDI= Chronic Daily Intake pCi chid | youth [ adult [ senior
CS= Concentration of radionuclide in soil pCilg see table of COCs below
EF= Exposure frequency days/yr 20 40 20 40
ED = Exposure duration wrs 3 14 7
IR= Ingestion rate g/day 0.2 0.1 0.1 0.1
Fl= Fraction of contaminated soil unitless 1 1 1 1
CHILD YOUTH ADULT SENIOR SUM
coc conc CSFos CDI | ILCR CDI | ILCR CDI | ILCR CDI | ILCR cbl | ILCR
pCilg 1/pCi pCi  CDIFCSF pCi CDIFCSF pCi  CDIFCSF pCi CDFFCSF| pCi  CDFCSF
Cesium-137 +D 8.17E-02 | 4.33E-11 | 9.80E-01 | 4.24E-11 | 1.96E+00| 8.49E-11 | 2.29E+00| 9.90E-11 | 2.29E+00 | 9.90E-11 | 7.52E+00| 3.25E-10
Lead-210 + D 2.13E+00 | 1.84E-09 | 2.56E+01| 4.71E-08 | 5.12E+01| 9.42E-08 | 5.98E+01 | 1.10E-07 | 5.98E+01| 1.10E-07 | 1.96E+02| 3.61E-07
Neptunium-237 + D | 5.42E-03 | 1.62E-10 | 6.50E-02 | 1.05E-11 | 1.30E-01 | 2.11E-11 | 1.52E-01 | 2.46E-11 | 1.52E-01 | 2.46E-11 | 4.98E-01 | 8.07E-11
Plutonium-238 2.35E-03 | 2.72E-10 | 2.82E-02 | 7.67E-12 | 5.64E-02 | 1.53E-11 | 6.58E-02 | 1.79E-11 | 6.58E-02 | 1.79E-11 | 2.16E-01 | 5.88E-11
Plutonium-239/240 NA 2.76E-10 NA NA NA NA NA NA NA NA NA NA
Radium-226 + D 1.28E+00 | 7.30E-10 | 1.54E+01| 1.12E-08 | 3.08E+01| 2.25E-08 | 3.59E+01| 2.62E-08 | 3.59E+01| 2.62E-08 | 1.18E+02| 8.61E-08
Radium-228 + D 1.11E+00 | 2.29E-09 | 1.33E+01| 3.05E-08 | 2.66E+01 | 6.09E-08 | 3.10E+01| 7.11E-08 | 3.10E+01| 7.11E-08 | 1.02E+02| 2.34E-07
Radon-222+ D NA NA NA NA NA NA NA NA NA NA NA NA
Strontium-90 + D NA 1.44E-10 NA NA NA NA NA NA NA NA NA NA
Technetium-99 1.64E+00| 7.66E-12 | 1.97E+01| 1.51E-10 | 3.93E+01| 3.01E-10 | 4.59E+01| 3.52E-10 | 4.59E+01 | 3.52E-10 | 1.51E+02| 1.16E-09
Thorium-228 + D 1.13E+00 | 2.89E-10 | 1.35E+01| 3.91E-09 | 2.70E+01| 7.81E-09 | 3.15E+01| 9.11E-09 | 3.15E+01| 9.11E-09 | 1.04E+02| 2.99E-08
Thorium-230 2.46E+00 [ 2.02E-10 | 2.95E+01] 5.96E-09 | 5.90E+01 | 1.19E-08 | 6.88E+01| 1.39E-08 ] 6.88E+01| 1.39E-08 | 2.26E+02] 4.57E-08
Thorium-232 1.10E+00 | 2.31E-10 | 1.32E+01 3.04E-09 | 2.63E+01| 6.08E-09 | 3.07E+01| 7.10E-09 | 3.07E+01| 7.10E-09 | 1.01E+02| 2.33E-08
Uranium-234 5.55E+00 | 1.58E-10 | 6.65E+01| 1.05E-08 | 1.33E+02| 2.10E-08 | 1.55E+02 | 2.45E-08 | 1.55E+02| 2.45E-08 | 5.10E+02| 8.06E-08
Uranium-235 + D 2.53E-01 | 1.63E-10 | 3.03E+00| 4.94E-10] 6.06E+00| 9.88E-10 | 7.07E+00| 1.15E-09 ] 7.07E+00]| 1.15E-09 | 2.32E+01| 3.79E-09
Uranium-238 + D 5.42E+00 [ 2.10E-10 | 6.50E+01| 1.36E-08 | 1.30E+02| 2.73E-08 | 1.52E+02| 3.18E-08 | 1.52E+02| 3.18E-08 | 4.98E+02| 1.05E-07
total = 9.71E-07

NA = not applicable
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Table 21. Undeveloped Park User in Zone 5 — Ingestion of Surface Water; Radionuclides

Intake Equation: CDI= (CW*EF*ED*IR)/(BW*AT) UNITS | Assigned Values |

CDI= Chronic Daily Intake pCi [ child | youth [ adult | senior |

CW= Concentration of radionuclide in water pCilL see COC table below

EF = Exposure frequency days/yr 12 12 12 12

ED = Exposure duration s 3 6 14 7

IR= Ingestion rate L/day 0.035 0.035 0.015 0.015

CHILD YOUTH ADULT SENIOR SUM
coc conc CSFow CcDl [ ILCR cDl [ ILCR cDl [ ILCR CcDI [ ILCR cbl [ ILCR
pCi/L 1/pCi pCi CDIFCSF pCi CDIFCSF pCi CDIFCSF pCi CDIFCSF pCi CDFFCSF

Cesium-137 +D 1.99E+00 | 3.04E-11 | 2.51E+00 | 7.62E-11 | 5.01E+00 | 1.52E-10 | 5.01E+00 | 1.52E-10 | 2.51E+00 | 7.62E-11 | 1.50E+01 | 4.57E-10
Lead-210 + D 7.80E-01 | 8.81E-10 | 9.82E-01 | 8.66E-10 | 1.96E+00 | 1.73E-09 | 1.96E+00 | 1.73E-09 | 9.82E-01 | 8.66E-10 | 5.89E+00 [ 5.19E-09
Neptunium-237 + D 2.66E-01 | 6.74E-11 | 3.36E-01 | 2.26E-11 | 6.71E-01 | 452E-11 | 6.71E-01 | 4.52E-11 | 3.36E-01 | 2.26E-11 | 2.01E+00 | 1.36E-10
Plutonium-238 3.71E-02 | 1.31E-10 | 4.68E-02 | 6.12E-12 | 9.35E-02 | 1.22E-11 | 9.35E-02 | 1.22E-11 | 4.68E-02 | 6.12E-12 | 2.81E-01 | 3.67E-11
Plutonium-239/240 NA 1.35E-10 NA NA NA NA NA NA NA NA NA NA
Radium-226 + D 3.01E-01 | 3.86E-10 | 3.79E-01 | 1.46E-10 | 7.59E-01 | 2.93E-10 | 7.59E-01 | 2.93E-10 | 3.79E-01 | 1.46E-10 | 2.28E+00 | 8.79E-10
Radium-228 + D 3.17E+00 | 1.04E-09 | 3.99E+00 | 4.15E-09 | 7.98E+00 | 8.30E-09 | 7.98E+00 | 8.30E-09 | 3.99E+00 | 4.15E-09 | 2.39E+01 | 2.49E-08
Radon-222+ D NA NA NA NA NA NA NA NA NA NA NA NA
Strontium-90 + D NA 7.40E-11 NA NA NA NA NA NA NA NA NA NA
Technetium-99 9.35E+00 | 2.75E-12 | 1.18E+01 | 3.24E-11 | 2.36E+01 | 6.48E-11 | 2.36E+01 | 6.48E-11 | 1.18E+01 | 3.24E-11 | 7.07E+01 | 1.94E-10
Thorium-228 + D 3.07E+00 | 1.07E-10 | 3.87E+00 | 4.14E-10 | 7.74E+00 | 8.28E-10 | 7.74E+00 | 8.28E-10 | 3.87E+00 | 4.14E-10 | 2.32E+01 | 2.48E-09
Thorium-230 6.30E-01 | 9.10E-11 | 7.94E-01 | 7.23E-11 | 1.59E+00 | 1.45E-10 | 1.59E+00 | 1.45E-10 | 7.94E-01 | 7.23E-11 | 4.76E+00 | 4.34E-10
Thorium-232 3.17E+00 | 1.01E-10 | 3.99E+00 | 4.03E-10 | 7.98E+00 | 8.06E-10 | 7.98E+00 | 8.06E-10 | 3.99E+00 | 4.03E-10 | 2.39E+01 | 2.42E-09
Uranium-234 7.29E+00 | 7.07E-11 | 9.19E+00 | 6.50E-10 | 1.84E+01 | 1.30E-09 | 1.84E+01 | 1.30E-09 | 9.19E+00 | 6.50E-10 | 5.51E+01 | 3.90E-09
Uranium-235 + D 3.32E-01 | 7.18E-11 | 4.19E-01 | 3.00E-11 | 8.37E-01 | 6.01E-11 | 8.37E-01 | 6.01E-11 | 4.19E-01 | 3.00E-11 | 2.51E+00 | 1.80E-10
Uranium-238 + D 7.12E+00 | 8.71E-11 | 8.97E+00 | 7.82E-10 | 1.79E+01 | 1.56E-09 | 1.79E+01 | 1.56E-09 | 8.97E+00 | 7.82E-10 | 5.38E+01 | 4.69E-09

total = 4.59E-08
NA = not applicable

Table 22. Undeveloped Park User in Zone 5 — External Radiation; Radionuclides

Intake Equation: CDI= (CS*EF*ED*ET,*(1-SH,)) UNITS Assigned Values

CDI= Chronic Daily Intake yr pCilg child | youth | adult ] senior

Cs= Concentration of radionuclide in soil pCilg see table of COCs below

EF= Fraction of year exposed to radiation -- 0.055" 0.11 0.055 0.11

ED = Exposure duration wrs 3 6 14 7

ET,= Fraction of day spent outdoors -- 0.083 0.083 0.083 0.083

ET = Fraction of day spentindoors -- NA NA NA NA

SH, = Shield factor outdoors - 0.25 0.25 0.25 0.25

SH; = Shield factor indoors -- NA NA NA NA

CHILD YOUTH ADULT SENIOR SUM
coc conc CSFx cDI | ILCR CcDI_ | ILCR CDI | ILCR CcDI_ | ILCR CcDI | ILCR
pCilg g/pCiyr | yrpCilg CDI*CSF| yrpCilg CDI*CSF| yrpCilg CDI*CSF| yrpCily CDI*CSF| yrpCilg CDI*CSF

Cesium-137 +D 8.17E-02 | 2.27E-06 | 8.39E-04 | 1.91E-09 | 3.36E-03 | 7.62E-09 | 3.92E-03 | 8.89E-09 | 3.92E-03 | 8.89E-09 | 1.20E-02 | 2.73E-08
Lead-210 + D 2.13E+00| 1.41E-09 | 2.19E-02 | 3.09E-11] 8.77E-02 | 1.24E-10 | 1.02E-01 | 1.44E-10] 1.02E-01 | 1.44E-10 | 3.14E-01 | 4.43E-10
Neptunium-237 + D | 5.42E-03 | 7.57E-07 | 5.57E-05 | 4.21E-11| 2.23E-04 | 1.69E-10 | 2.60E-04 | 1.97E-10 | 2.60E-04 | 1.97E-10 | 7.98E-04 | 6.04E-10
Plutonium-238 2.35E-03 | 7.19E-11 | 2.41E-05 | 1.74E-15] 9.66E-05 | 6.94E-15] 1.13E-04 | 8.10E-15| 1.13E-04 | 8.10E-15 | 3.46E-04 | 2.49E-14
Plutonium-239/240 NA 1.90E-10 NA NA NA NA NA NA NA NA NA NA
Radium-226 + D 1.28E+00 | 7.20E-06 | 1.32E-02 | 9.49E-08 | 5.27E-02 | 3.80E-07 | 6.15E-02 | 4.43E-07 | 6.15E-02 | 4.43E-07 | 1.89E-01 | 1.36E-06
Radium-228 + D 1.11E+00| 1.03E-05 | 1.14E-02 | 1.17E-07 | 4.56E-02 | 4.69E-07 | 5.32E-02 | 5.47E-07 | 5.32E-02 | 5.47E-07 | 1.63E-01 | 1.68E-06
Radon-222+ D NA 7.19E-06 NA NA NA NA NA NA NA NA NA NA
Strontium-90 + D NA 1.86E-08 NA NA NA NA NA NA NA NA NA NA
Technetium-99 1.64E+00| 8.11E-11 | 1.68E-02 | 1.37E-12 | 6.74E-02 | 5.46E-12 | 7.86E-02 | 6.37E-12 | 7.86E-02 | 6.37E-12 | 2.41E-01 | 1.96E-11
Thorium-228 + D 1.13E+00 | 5.49E-09 | 1.16E-02 | 6.35E-11 | 4.63E-02 | 2.54E-10 | 5.40E-02 | 2.96E-10 | 5.40E-02 | 2.96E-10 | 1.66E-01 | 9.10E-10
Thorium-230 2.46E+00 | 8.08E-10 | 2.52E-02 | 2.04E-11 | 1.01E-01 | 8.16E-11 | 1.18E-01 | 9.52E-11 | 1.18E-01 | 9.52E-11 | 3.62E-01 | 2.92E-10
Thorium-232 1.10E+00 | 3.40E-10 | 1.13E-02 | 3.83E-12 | 4.51E-02 | 1.53E-11 | 5.26E-02 | 1.79E-11 | 5.26E-02 | 1.79E-11 | 1.62E-01 | 5.49E-11
Uranium-234 5.55E+00 [ 2.51E-10 | 5.70E-02 | 1.43E-11] 2.28E-01 | 5.72E-11 | 2.66E-01 | 6.67E-11 | 2.66E-01 | 6.67E-11 | 8.17E-01 | 2.05E-10
Uranium-235 + D 2.53E-01 NA NA NA NA NA NA NA NA NA NA NA
Uranium-238 + D 5.42E+00 | 1.02E-07 | 5.56E-02 | 5.68E-09 | 2.23E-01 | 2.27E-08 | 2.60E-01 | 2.65E-08 | 2.60E-01 | 2.65E-08 | 7.98E-01 | 8.13E-08

total = 3.15E-06
NA = not applicable
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6.2.8 Ecological Risk

A screening-level ecological risk assessment was conducted as part of the OU5 RI. Both
radiological and nonradiological risks were evaluated. For radiological risks, dose estimates were
calculated for several ecological receptors at the Fernald Preserve. For nonradiological risks,
media-specific contaminant concentrations were compared to literature-based benchmark
toxicity values (BTVs). BT Vs are concentrations that are considered protective of ecological
receptors. The RI risk assessment concluded that several constituents warranted further
investigation. Since the evaluation of nonradiological risks was a screening-level assessment
only, the OUS5 ROD did not commit to any cleanup based on risk to ecological receptors. Instead,
potential ecological risks would be revisited following remedial activities. The Site-Wide
Excavation Plan (SEP) (DOE 1998b) initiated the implementation of this approach by refining
the nonradiological risk screening and by defining remediation areas where ecological risk might
be a concern following excavation. These area-specific ecological constituents of concern were
investigated as part of the certification process following soil remediation. Surface water and
sediment constituents of concern were also monitored, along with an evaluation of cross-media
impacts, with no resulting issues.

A review of the assumptions associated with receptor organisms, exposure pathways, calculation
parameters, and the target level radiological dose are still valid. For nonradiological risk, a
cursory review of screening benchmarks was conducted as well. Since completion of the SEP, a
number of updated BTV values have been published, for a variety of ecological receptors and
media. A summary of this effort for soil and surface water is shown in Tables 23 and 24. The
updated screening values were obtained from the RAIS, available online at http://rais.ornl.gov/.
Soil benchmarks for specific parameters were obtained from the EPA Guidance for Developing
Ecological Soil Screening Levels (EPA 2003a) and EPA Region 5 RCRA ecological screening
levels (EPA 2003b). The lowest above-background concentration from these two sources was
used to compare against the BT Vs established in the OUS RI and SEP. A similar approach was
also used for surface water, with updated screening values obtained from EPA (2002, 2003b).
Other than evaluating against background concentrations, no site-specific conditions were taken
into consideration, such as adjustments due to pH, water hardness, receptors, etc.

Both soil and surface water screening values were then compared to zone-specific maximum
concentrations from the IRRA. As Table 23 and 24 show, some zone concentrations do exceed
the new screening values. However, this does not mean that the remedy is not protective of
ecological receptors. BT Vs are simply media concentrations that are considered protective of
ecological receptors. EPA guidance for ecological risk assessment considers BT Vs as only one
of multiple factors in the screening process to determine whether or not to proceed with an
ecological risk assessment.

Field data from ecological surveys and wetland mitigation monitoring have shown a diverse and
growing ecosystem. No signs of toxicological stress have been observed during field activities.
Therefore, at this time the prudent course of action is to re-evaluate the literature during
subsequent CERCLA 5 year reviews. If it is determined that a full-scale ecological risk
assessment is warranted, it will be conducted as part of the final Residual Risk Assessment, to be
conducted following completion of the groundwater remedy.

6.2.9 Review of Maximum Contaminant Levels (MCLS)

None of the 50 groundwater constituents of concern had changes in MCLs from the last
five-year review.

U.S. Department of Energy Third Five-Year Review Report for the Fernald Preserve
September 2011 Doc No. S07045—Final
Page 53



G a3eq

[eulI—G+0L0S "ON 20Q

QAI9SAIJ PleuId,] Ay} 10§ 110doy MIIAY 183 X -AL] PAIYL

110C Toquaydog

A312uq jo juowredaq ‘SN

Table 23. Updated Soil Ecological BTVs

Updated IRRA zone-specific maximum concentrations
Screening

cocC units SEP BTV Values Background| Zone 1 Zone 2 Zone 3 Zone 4 Zone 5 Zone 6 Zone 7 Zone 8
Antimony ug/g 1.00E+01 7.80E+01 2.87E+00 | 4.47E+00] 6.40E+00 NA NA 6.10E+00] 5.10E+00] 7.50E+00] 5.01E+00
Arsenic ug/g 3.00E+01 1.80E+01 1.24E+01 | 1.24E+01] 1.24E+01] 1.24E+01 NA 1.24E+01] 1.35E+01] 1.24E+01 | 1.24E+01
Barium ug/g 5.00E+02 3.30E+02 1.87E+02 NA 1.87E+02 NA NA 4.04E+02 | 1.87E+02 NA 1.87E+02
Beryllium ug/g 5.60E+01 2.10E+01 1.44E+00 | 1.46E+00] 1.48E+00| 1.44E+00 NA 1.49E+00] 1.44E+00] 1.44E+00] 1.44E+00
Cadmium ug/g 5.00E+00 3.20E+01 9.89E-01 NA 1.34E+00 NA NA 1.90E+00] 1.10E+00] 9.89E-01 | 1.70E+00
Lead ug/g 2.00E+02 5.60E+01 3.06E+01 | 3.17E+02] 4.97E+01] 5.63E+01 NA 1.10E+02 NA NA 1.88E+02
Manganese ug/g 1.50E+03 4.00E+03 1.33E+03 NA NA 1.59E+03 NA NA NA NA 1.73E+03
Mercury ug/g 5.00E+00 1.00E-01 7.00E-02 NA 7.00E-02 NA NA 4.09E-01 NA NA 7.00E-02
Molybdenum ug/g 1.00E+01 no value 5.24E+00 NA 5.24E+00| 5.24E+00 NA 6.14E+00| 7.40E+00] 6.26E+00 ] 5.24E+00
Selenium ug/g 3.00E+00 1.20E+00 1.19E+00 NA 3.81E+00 NA NA 3.52E+00 NA NA 3.09E+00
Silver ug/g 1.00E+01 4.20E+00 1.13E+00 NA 5.58E+00 NA NA 2.40E+00] 1.62E+00] 8.21E+00} 1.13E+00
Acetone ug/g 8.00E+03 2.50E+00 0 NA 2.48E-02 NA NA 2.29E-01 NA NA 6.94E-02
Aroclor-1254 ug/g 1.00E+00 4.00E+01 0 NA 3.96E-01 | 4.90E-02 NA 8.60E+00| 3.30E-01 | 1.18E-01 | 6.54E-02
Benzene ug/g 1.00E-01 2.25E-01 0 NA 1.40E-03 NA NA 2.60E-03 NA NA 1.30E-03
Benzo(a)anthracene ug/g 1.00E+00 5.21E+00 0 NA 4.08E-01 | 4.40E+00 NA 3.73E+00| 1.43E-01 | 2.49E+00 NA
Benzo(a)pyrene ug/g 1.00E+00 1.52E+00 0 NA 4.50E-01 | 4.10E-01 NA 1.40E+00] 2.83E-01 | 3.02E-01 NA
Benzo(b)fluoranthene ug/g 1.00E+00 5.98E+01 0 NA 4.00E-01 | 6.20E+00 NA 4.27E+00 | 4.45E-01 | 3.91E+00 NA
Benzo(K)fluoranthene ugl/g 1.00E+00 1.48E+02 0 NA 5.15E-02 | 4.00E+00 NA 1.33E+00] 7.44E-02 | 7.30E-01 NA
Bromodichloromethane ug/g 1.00E+01 5.40E-01 0 NA 5.18E-01 NA NA 1.60E-03 | 6.00E-03 NA 1.30E-03
Carbon tetrachloride ug/g 3.00E-01 2.98E+00 0 NA 1.40E-03 NA NA 2.60E-03 NA NA 2.10E-03
Chrysene ug/g 1.00E+00 4.73E+00 0 NA 1.42E-01 | 4.70E+00 NA 3.48E+00] 1.80E-01 | 1.73E+01] 4.22E-02
Dibenzo(a,h)anthracene ug/g 8.80E-02 1.84E+01 0 NA 4.60E-01 | 1.20E+00 NA 3.82E-01 | 1.06E-01 | 1.51E-01 | 4.22E-02
1,2-dichloroethane ug/g 8.70E+02 2.12E+01 0 NA 1.40E-03 NA NA 2.60E-03 | 6.00E-03 NA 1.30E-03
Dieldrin uglg 4.00E-02 2.20E-02 0 NA 9.70E-03 NA NA 2.96E-02 | 9.20E-03 NA 4.60E-03
Ethylbenzene ug/g 1.00E-01 5.16E+00 0 NA 1.40E-03 NA NA 2.60E-03 NA NA 2.70E-03
Indeno(1,2,3-cd)pyrene ug/g 1.00E+00 1.09E+02 0 NA 4.50E-01 | 4.20E+00 NA 1.27E+00] 1.96E-01 | 3.87E+00| 6.40E-02
Methyl-2-pentanone ug/g 8.50E+01 4.05E+00 0 NA 6.90E-03 NA NA 1.28E-02 NA NA 6.20E-03
Phenanthrene ug/g 5.00E+00 4.57E+01 0 NA 5.73E-02 NA NA 4.49E+00] 2.08E-01 | 3.79E-01 | 1.25E-01
Tetrachloroethylene ug/g 2.50E+01 9.92E+00 0 NA 1.40E-03 NA NA 3.61E-02 ] 7.00E-03 NA 6.87E-02
Toluene ug/g 1.00E-01 5.45E+00 0 NA 6.30E-03 NA NA 4.62E-02 NA NA 2.40E-03
1,1,2-Trichloroethane ug/g 3.00E-01 2.86E+01 0 NA 1.40E-03 NA NA 2.60E-03 ] 1.20E-02 NA 2.10E-03
Trichloroethylene ug/g 5.80E+01 1.24E+01 0 NA 1.40E-03 NA NA 1.30E-02 | 2.55E-02 NA 2.10E-03
Xylenes ugl/g 1.60E+05 1.00E+01 0 NA 1.90E-03 NA NA 3.00E-02 NA NA 1.46E-02

NA = Constituent of concern is not applicable to the assesment of risk in this zone because it was not evaluated in the certification reports for this zone.

Updated Screening Values in bold are lower concentrations than SEP BTV.
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Table 24. Updated Surface Water Ecological BTVs

Updated IRRA zone-specific maximum concentrations
Screening
units | SEPBTV | Values |Background] Zone1 | Zone2 | Zone3 | Zone4 | Zone5 | Zone6 | Zone7 | Zones8
Arsenic mg/L | 1.90E-01 1.48E-01 1.50E-03 | 1.50E-03 | 1.88E-02 | 1.50E-03 NA 7.70E-03 | 1.27E-02 | 4.50E-03 | 1.50E-03
Barium mg/L | 1.45E-01 2.20E-01 1.31E-02 NA 3.67E-01 NA NA 1.74E-01] 1.31E-01 NA 5.21E-02
Beryllium mg/L | 1.50E-01 3.60E-03 1.00E-04 | 1.90E-04 | 3.60E-03 ] 1.00E-04 NA 1.00E-03 | 7.30E-04 ]| 2.10E-04 | 1.30E-04
Cadmium mg/L | 3.50E-03 1.50E-04 1.00E-04 NA 1.00E-04 NA NA 1.00E-04 | 1.30E-04 | 1.00E-04 | 1.00E-04
Chromium (VI) mg/L | no value 1.10E-02 1.00E-03 NA 7.93E-02 NA NA 2.37E-02 NA NA 3.10E-03
Lead mg/L | 3.00E-02 2.50E-03 5.00E-04 | 2.00E-03 | 6.99E-02 | 6.10E-04 NA 1.37E-02 NA NA 1.60E-03
Manganese mg/L | 9.80E-02 8.00E-02 6.50E-03 NA NA 2.01E-01 NA NA NA NA 6.83E-02
Mercury mg/L | 2.00E-04 7.70E-04 6.00E-05 NA 6.00E-05 NA NA 6.00E-05 NA NA 6.00E-05
Silver mg/L | 1.30E-03 3.20E-03 2.00E-04 NA 2.00E-04 NA NA 2.00E-04 | 2.00E-04 | 2.00E-04 | 2.00E-04
Trichloroethylene mg/L | 7.50E-02 | 3.60E-01 0 NA 0.00E+00 NA NA 1.00E-03 ] 1.00E-03 NA 0.00E+00

NA = Constituent of concern is not applicable to the assesment of risk in this zone because it was not evaluated in the certification reports for this zone.
Updated Screening Values in bold are lower concentrations than SEP BTV.




6.3 Question C: New Information

Question C: Has any other information come to light that could call into question the
protectiveness of the remedy?

Overall, there has been no information that has indicated either (1) the protectiveness of
individual remedies has been compromised or (2) the assumptions underlying the remedies
implemented have come into question. While new ecological risk values have been published
(discussed above), the ecological restoration that is proceeding has shown no toxicological
stresses. There has been no observed natural phenomenon that has compromised the completed
remedies or the ongoing operation of the groundwater remedy and care and maintenance of the
OSDF. There has been no illegal or malicious behavior that has compromised site operations.
As a site that is open to the public, visitor behavior is tracked and evaluated.

6.3.1 Technical Assessment Summary

According to the data collected and reviewed, the inspections conducted, and the stakeholder
feedback received, the remedies are functioning as intended by the five RODs. There have been
no changes in the physical conditions of the site that would affect the protectiveness of the
remedies. There have been no significant changes to the ARARs cited in the individual RODs.
There have been no changes in the toxicity factors for the contaminants of concern or risk
assessment methodologies that could affect the remedies. There is no new information or
activities that call into question the protectiveness of the remedies.

The groundwater remedy is generally progressing as predicted through modeling, and the
performance of the OSDF cap and liner systems have been well within the original design
requirements. Implementation of the required institutional controls and access/use restrictions of
the site have been effective to ensure the land use is consistent with stakeholder expectations,
established clean-up levels, and public use as an undeveloped park with an emphasis on wildlife.
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7.0 Issues

Table 25. Issues

Affects Current | Affects Future
Issue . .
number Issues Protectiveness | Protectiveness
(Y/N) (Y/N)
1 Not achieving model-predicted aquifer N N
remediation cleanup times
2 Elevated uranium concentrations in surface
water west of former Waste Pit 3
3 Debris Management Program

7.1 Issue 1 — Not Achieving Model-Predicted Aquifer Remediation
Cleanup Times

The predicted aquifer remediation cleanup times might not be achieved. Three issues that have
the potential to extend the aquifer remediation completion time beyond that predicted by the
model have been identified:

e Sorbed uranium contamination in the vadose zone of the aquifer
o  Stagnation zones within the uranium plume

e Preferential flushing pathways within the uranium plume
7.1.1 Sorbed Uranium Contamination in the Vadose Zone of the Aquifer

Uranium contamination is bound to aquifer sediments in the unsaturated portion of the GMA
beneath former contamination source areas. This contamination will remain bound unless water
levels in the aquifer rise and saturate the contaminated sediments, allowing the bound
contamination to dissolve into the groundwater. Early indicators include rising uranium
concentrations in groundwater beneath former source areas when water levels are high.

Planned annual well field shutdowns have been conducted since 2007 to allow water levels in the
aquifer to rise as high as possible to saturate aquifer material that is normally not saturated in an
attempt to alleviate this condition. To achieve the highest water level rise possible, the well field
shutdowns are planned to coincide with seasonal high-water levels in the aquifer. Results are
reported annually in the SER. Attachment 16 shows how water levels have fluctuated for one
well over the past 4 years, during the time that the shutdowns were taking place. Based on
review of data from monitoring wells located in or near the former source areas, the well field
shutdowns and resultant aquifer water level rebound are providing some benefit and will
therefore be continued. However, in general, recent aquifer water levels continue to be lower
than the historic water levels that occurred when contamination was actively leaching from the
source areas to the aquifer. This leaves a potential for additional leaching of contaminants from
the vadose zone should the water levels return to the historic levels.
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7.1.2 Stagnation Zones within the Uranium Plume

Stagnation zones exist within the uranium plume. These stagnation zones are created by the
competition of extraction wells for water within the aquifer. A stagnation zone, between the
South Plume extraction wells and the South Field extraction wells, appears to be impacting the
remediation of an off-property lobe of contamination just south of Willey Road. Attachment 17
is a map that shows the maximum uranium plume (as of June 2010) in relation to the time-of-
travel remediation footprint predicted by the groundwater model for the Waste Storage Area
(Phase II) Remediation Design. Additional direct-push sampling is being planned to provide an
update of uranium concentrations within this lobe. Changes to the aquifer remedy may be needed
to address this off-property lobe of contamination. Changes that could be considered include:
changing the pumping rates of existing extraction wells; converting an out-of-service injection
well just north of the lobe into an extraction well; and/or installing a new extraction well south of
the lobe. Any change to the aquifer remedy to address this lobe of contamination will likely be
complicated by landowner concerns, due to its off-property location.

7.1.3 Preferential Flushing Pathways within the Uranium Plume

The GMA is both heterogeneous and anisotropic. Groundwater flowing through the aquifer
matrix seeks the pathway of least resistance to the extraction wells. The result is that coarser
grained aquifer material is flushed of contamination more effectively than the finer grained
aquifer material because more water is moving through the coarser material. Contamination
sorbed to the finer grained aquifer material slowly leaches out into the more active flow paths.
Over time, this ineffective flushing of the finer grained material results in reduced cleanup
efficiency and prolonged cleanup times. The constant pumping rate being maintained at each
extraction well may be contributing to this possible condition. Indirect evidence that preferential
flow paths may have been established is the increasingly asymptotic nature of the decreasing
uranium concentration trends of the extraction wells and the relatively stable extent of the
boundary of the maximum uranium plume. Operational changes to the aquifer remedy may be
needed to address this issue. Operational changes could include changing the pumping rates of
existing extraction wells, pulse-pumping the existing extraction wells, and/or installing
additional extraction wells.

7.2 Issue 2 — Elevated Uranium Concentrations in Surface Water West of
Former Waste Pit 3

In late 2006, during the course of routine sampling of several surface water locations, OEPA
produced results that were above the surface water FRL for uranium (530 pg/L). DOE generally
confirmed these sampling results in early 2007.

The location in question is a series of small puddles and drainage ditches due west of the center
of former Waste Pit 3, which drain generally south to a depression near the former cement pond.
This area does not drain directly to Paddys Run creek. The area of impact at peak water retention
is approximately one-half acre, and the actual surface water area is much less than that.

Even though the area in question underwent a rigorous soil certification process, and all
certification samples from this area were well below the soil certification FRLs, DOE proposed a
study to investigate the leachability of the residual uranium present in the surface soils in the area
to gain a better understanding of the reason for the persistently elevated concentrations of
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uranium in the ponded surface waters. The results of this study confirmed that surface soil
uranium concentrations in the area are below the prescribed soil FRL, but the uranium present is
generally more leachable than in other areas of the Fernald Preserve. Further, because of these
differing leachability characteristics, it was concluded that the possibility of an unknown source
of uranium contamination in the area is unlikely.

Although certification had been achieved, compliance with the OUS Record of Decision was
established, and the area of elevated uranium concentrations posed no off-site impacts, DOE
implemented a maintenance action as a good faith effort to address OEPA concerns. The scope
of the maintenance action was to remove approximately 6 inches of soil from the surface of the
area. The removed material was: (1) transported to a topographically higher location and
distributed sufficiently to prevent extended contact time with ponding rain water (thus to reduce
leaching of the residual uranium), (2) treated with high phosphorus content fertilizer to further
reduce leachability, and (3) adequately revegetated to stop erosion and spread of this soil. The
scraped area and nearby depressions were filled and graded (to reduce or eliminate future
ponding) and reseeded. This maintenance action was conducted between September 24 and
October 3, 2007.

New surface water monitoring locations were established in this area in 2007 to track and trend
uranium concentrations. It would appear, based on a review of this data, that the maintenance
action undertaken has not achieved its goal of significantly reducing surface water uranium
concentrations in this area. Continued high surface water uranium concentration in this area
may eventually impact the aquifer cleanup as it is a likely source of ongoing contamination to
the aquifer.

7.3 Issue 3 — Debris Management Program

During routine care and maintenance activities as well as routine inspections of the site, debris
from remediation activities has been found. This debris typically is in the form of pieces of
concrete, brick, tile, and metal. As debris is found, it is flagged and undergoes a radiological scan
to determine its disposition. Debris with radiological scans measured above background is
removed and placed in a radiological materials area. Controls are in place to mitigate the
possibility of members of the public coming into contact with debris. To date, there is no
evidence that members of the public have handled contaminated debris. The program to identify
and remove debris will continue.
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8.0 Recommendations and Follow-Up Actions

Table 26. Recommendations and Follow-Up Actions

Issue

Recommendations and
Follow-Up Actions

Party

Responsible

Oversight
Agency

Milestone
Date

Affects Protectiveness

(YIN)

Current

Future

A. Continue annual well field
shutdown to allow water
levels to rebound.

B1. Complete additional
characterization of off-
property plume in area of
stagnation zone.

B2. Determine need for
change to pump-and-treat
configuration based on
characterization data.

C. To address potentially
ineffective plume flushing,
determine what pumping rate
changes may be beneficial.

DOE

DOE

DOE

DOE

EPA, OEPA

EPA, OEPA

EPA, OEPA

EPA, OEPA

None

12/31/2011

TBD

TBD

N

N

Continue the current surface
water sampling program

DOE

EPA, OEPA

None

Continue the current debris
management program

DOE

EPA, OEPA

None

TBD = to be determined
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9.0 Protectiveness Statement(s)

The remedy at OU1 is protective of human health and the environment. All known waste
materials have been removed and disposed of permanently. The underlying soils have been
certified to meet established FRLs. Institutional controls and access controls are in place and
effective in ensuring the footprint of OU1 is used in accordance with the land use objectives and
FRLs supporting those land use objectives.

The remedy at OU?2 is protective of human health and the environment. All waste materials have
been removed and disposed of permanently. The underlying soils have been certified to meet
established FRLs. Institutional controls and access controls are in place and effective in ensuring
the footprint of OU2 is used in accordance with the land use objectives and FRLs supporting
those land use objectives.

The remedy at OU3 is protective of human health and the environment. All waste materials and
building debris have been removed and disposed of permanently. The underlying soils have been
certified to meet established FRLs. Institutional controls and access controls are in place and
effective in ensuring the footprint of OU3 is used in accordance with the land use objectives and
FRLs supporting those land use objectives.

The remedy at OU4 is protective of human health and the environment. All waste materials have
been removed and disposed of permanently. The underlying soils have been certified to meet
established FRLs. Institutional controls and access controls are in place and effective in ensuring
the footprint of OU4 is used in accordance with the land use objectives and FRLs supporting
those land use objectives.

The remedy at OUS is expected to be protective of human health and the environment and in the
interim exposure pathways that could result in unacceptable risks are being controlled. Current
groundwater monitoring data indicate the groundwater remedy is functioning as required to
achieve groundwater FRLs. The cap and liner systems of the OSDF are functioning as designed
and are successfully containing disposed waste materials. The volume of leachate generated from
the OSDF is continuing to decline, and the leachate is being effectively collected and treated to
minimize impacts to human health and the environment.
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10.0 Next Review

The next five-year review for the Fernald Preserve is required in 2016, which is 5 years from the
due date of this review.

The next five-year review for the Fernald Preserve is required to be completed by five years from
EPA’s concurrence signature date on this review.
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Attachment 1
Fernald Preserve and Vicinity
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Indiana

Cincinnati

Kentucky

The Fernald site covers about 1,050 acres (425 hectares).
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Attachment 2
Fernald Preserve Site Configuration
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The Department of Energy Office of Legacy Management (DOE-LM) is conducting a Five-Year
Review of the Comprehensive Environmental Response, Compensation, and Liability Act
(CERCLA) remedy at the Fernald Preserve. The purpose of the review is to ensure the CERCLA
remedy remains protective of human health and the environment. The Five-Year Review report
1s scheduled to be completed by April 1, 2011.

The Fernald Preserve is located on the site of the former Feed Materials Production Center, a
uranium-processing facility that produced high-purity uranium metal products as the first step in
America’s nuclear weapons production cyele. The site’s production mission began in 1951 and
continued until 1989, when production operations ceased and Fernald’s mission changed to
environmental remediation. The comprehensive environmental remediation of the site was
completed in 2006. As of October 29, 2006, the only active remedy implementation efforts
remaining involved the continuation of the groundwater remedy. Groundwater remedy
mmplementation 1s continuing,.

The groundwater remedy consists of:

1. Extraction of contaminated groundwater from the Great Miami Aquifer to the extent
necessary to provide reasonable certainty that final remediation levels have been attained
at all affected areas of the aquifer.

2. Treatment of contaminated groundwater to the extent necessary to attain performance-
based concentration discharge limits, mass-based discharge limits, and final remediation
levels in the Great Miami River.

3. The following institutional controls (IC):
a. Continued federal ownership of the On-Site Disposal Facility (OSDF) site.

b. OSDF access restrictions (fencing, gates, and warmning signs) will be controlled by
proper authorization and is anticipated to be limited to personnel for inspection,
custodial maintenance, or corrective action.

¢. Restrictions on the use of property will be noted on the property deed before the
property could be sold or transferred to another party.

d. Groundwater monitoring following closure of the OSDF.

e. Continuation of access controls at the Fernald Preserve, as necessary, during the
conduct of remedial actions. Property ownership will be maintained by the federal
government and will comprise the disposal facility and associated buffer areas.

f.  Maintenance of remaining portions of the Fernald Preserve (outside the disposal
facility area) under federal ownership or control (e.g., deed restrictions) to the
extent necessary to ensure the continued protection of human health
commensurate with the cleanup levels established by the remedy. If portions of
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the Fernald Preserve are transferred or sold at any future time, restrictions will be
included in the deed, as necessary, and proper notifications will be provided as
required by CERCLA. EPA must approve of all ICs, including types of
restrictions and enforcement mechanisms, if the property is transferred or sold.

g. Maintenance of the on-property disposal facility, to ensure its long term
performance and the continued protection of human health and the environment.

h. An environmental monitoring program conducted during and following remedy
implementation to assess the short- and long-term effectiveness of remedial
actions.

1. Provision of an alternative water supply to domestic, agricultural, and industrial
users relying upon groundwater from the area of the aquifer exhibiting
concentrations of contaminants exceeding the final remediation levels. The
alternative water supply will be provided until such time as the area of the aquifer
impacting the user is certified to have attained the final remediation levels.

4. Implementation of a long-term environmental monitoring program and a maintenance
program to ensure the continued protectiveness of the remedy, including the integrity of
the on-property disposal facility.

DOE-LM will brief members of the public and answer questions on the Five-Year Review
during the Fernald Preserve community meeting, October 13, 2010. The meeting begins at
6:30 p.m. at the Fernald Preserve Visitors Center at 7400 Willey Road, Harrison, Ohio.

Additional Fernald Preserve CERCLA Administrative Record documents such as the records of
decision for remedial actions for each of the operable units 1 through 5, remedial action reports
for each of the operable units 1 through 5, and the Interim Residual Risk Assessment are
available on the DOE-LM website (http://www.lm.doe.gov/CERCI.A/SiteSelector.aspx).

Information on the CERCLA Five-Year Review process 1s available at the U.S. Environmental
Protection Agency website (http://www.epa.gov/superfund/cleanup/postconstruction/Syr.htm).

For more information on the Fernald Preserve, visit the website at
hitp://www.lm.doe.gov/land/sites/oh/fernald/fernald.htm or contact:

Fernald Preserve Public Affairs
(513) 648-6000
fernald@l M.doe.sov
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Attachment 4
Public Questionnaire
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Fernald Preserve
CERCLA Third Five-Year Review
Public Questionnaire

What is your overall impression of the Fernald Preserve?
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What effects have site operations had on the surrounding community?
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Are you aware of any community concerns regarding the Fernald Preserve or its operation and
administration? If so, please describe the concerns in detail.
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Are you aware of any events, incidents, or activities at the Fernald Preserve such as vandalism,
trespassing, or emergency responses from local authorities? If so, please describe the events.
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Do you fecj well informed of the Fernald Preserve’s activities and progress?
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If you do not feel well informed, how would you suggest the site keep the community adequately
informed?

Please provide comments, suggestions, or recommendations regarding the site’s management or
operation.
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Attachment 5
Fernald Preserve Inspection Schedule
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Attachment 6
Site Inspection Photographs from Select Locations
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Photo Location 4C — West Perspective
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Photo Location 6A — South Perspective

Photo Location 6C — West Perspective
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Photo Location 7 — Southwest Perspective

Photo Location 9 — Southeast Perspective
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Photo Location 12 — Southeast Perspective
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Photo Location 15 — Northwest Perspective
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Photo Location 19 — North-Northwest Perspective
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Photo Location 33 — North Perspective
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Attachment 7
Monitoring Wells with 2009 Exceedances for Total Uranium with
Up, Down, or No Significant Trends



This page intentionally left blank



1346000

1350000

482000

H . Former \Waste

480000

4768000

476000

. - v
+ Former .

NS
ISAL FACILITY

lc :
DISAOS

T \
F roductipn

» Area! Yo
) '

Total Uranium Contour
3 (30 ug/L) 2nd Half 2009 .

----, WSA (Phase II) Design
'---- Remediation Footprint

. )
hay L Y | . Note: For Multi-Channel
i . “ | ).~ Wells, the Channel with the
3 A Treell . T f Highest Concentration is
g b ) —-%'-', _____ '290? Posted.
; -
500 250 0 500 N

—-- Fernald Preserve Boundary Monitoring Location

A Up, Significant

No Significant Trend
* Down, Significant

[
NAD 1383 Stete Plane Ohio South

Z N R T O e e D T R b T

U.S. Department of Energy
September 2011

Third Five-Year Review Report for the Fernald Preserve
Doc No. S07045—Final
Att. 7, Page 1



This page intentionally left blank

Third Five-Year Review Report for the Fernald Preserve U.S. Department of Energy
Doc No. S07045—Final September 2011
Att. 7, Page 2



Attachment 8
Hamilton County Health Department Aquifer Restoration
Notification Letter
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Department of Energy

Ohio Field Office
Fernald Closure Project
175 Tri-County Parkway
Springdale, Ohio 45246

AUG 2 1 2006

Mr. Chris Griffith DOE-0184-06
RS: Director of Water Quality

Hamilton County General Health District

250 William Howard Taft, 2" Floor

Cincinnati, Ohio 45219

Dear Mr. Griffith:

The United States Department of Energy (DOE) is conducting groundwater remediation at the
Fernald Site in Crosby Township. Based on groundwater modeling, the groundwater
remediation activities are likely to continue for an additional 15 —20 years. The primary
constituent of concern in the groundwater plume is uranium. The U.S. Environmental Protection
Agency (EPA) approved drinking water standard for uranium is 30 parts per billion (ppb). As
shown in the enclosed figure, the affected area where groundwater uranium concentrations are
greater than 30 ppb (i.e., inside the 30 ppb contour line) extends to the south, beyond the

DOE Fernald site property, approximately 2,400 feet.

The purpose of this letter is to help ensure that water supply wells are not installed in and around
the area affected by the uranium plume. DOE requests that no well installation permits be
approved in and around the area of the uranium plume where groundwater remediation is
occurring. Additionally, DOE requests to be notified of any proposed drilling activities in the
vicinity of the plume.

Per discussion between my Aquifer Restoration Contractor and Mr. Joe Leever, Crosby
Township Sanitarian, the outline of the uranium plume can be provided to your staff in electronic
format compatible with the Cagis System so that the plume can be overlain onto the aerial photo
of the Fernald site area. My contractor will be in contact with Mr. Leever to coordinate
transmittal of the electronic file containing the plume outline. As the groundwater remediation
progresses at the Fernald site, the area of the off-property uranium plume will be reduced. We
will periodically provide the Hamilton County General Health District with updated plume maps
as necessary to reflect the changes in the area of the plume. We anticipate these updates will be
provided every two to three years.
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Mr. Chris Griffith

DOE-0184-06

If you have any immediate questions regarding this please contact me at 513-648-3139 or
Bill Hertel, Manager of Aquifer Restoration at 513-648-3894 (office) or 513-235-2325 (cell).
In the future, please contact Ms. Jane Powell at (513) 648-31438.

Enclosure: As Stated

cc w/ enclosure:

G. Stegner, DOE-OH

M. Lutz, S.M. Stoller Corp.

S. Marutzky, S.M. Stoller Corp.

J. Powell, DOE-LM/FCP, MS2
M. Cullerton, Tetra Tech

S. Helmer, ODH

G. Jablonowski, USEPA-V, SR-6J
M. Miller, S.M. Stoller Corp., MS2
M. Murphy, USEPA-V, A-18J

J. Saric, USEPA

D. Sarno, FCAB

T. Schneider, OEPA

M. Shupe, HSI GeoTrans

cc w/o enclosure:

J. Chiou, Fluor Fernald, Inc., MS88
B. Hertel, Fluor Fernald, Inc., MS12
J. Homer, S.M. Stoller Corp., MS12
F. Johnston, Fluor Fernald, Inc., M12
L. McHenry, S.M. Stoller Corp., MS12
C. Murphy, Fluor Fernald, Inc., MS1
D. Sizemore, Fluor Fernald, Inc., MS1
M. Sucher, Fluor Fernald, Inc., MS90
C. Tabor, S.M. Stoller Corp., MS12
T, Terry, Fluor Fernald, Inc., MS1

S. Walpole, S.M. Stoller Corp., MS76

Sincerely

Johnny W. Reising
Director
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Attachment 9
Total Groundwater Extracted, Injected, and Net Extracted from
GMA (FY 1993 through FY 2010)
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FY1993 | FY1994 | FY1995 | FY1996 | FY1997 | FY1998 | FY1999 | FY2000 | FY2001 | FY2002 | FY2003 | FY2004 | FY2005 | FY2006 | FY2007 | FY2008 | FY2009 | FY2010
OPlanned Total GW Pumped (Mgal) | 97.920 |832.320|753.552|737.856 | 735.840|814.464|1548.57 | 1791.93 | 1787.04 | 1787.04 | 1787.04 | 2344.32 | 2522.88|2,575.11|2,330.17|2,338.022,332.29(2,332.29
@ Actual Total GW Pumped (Mgal) 97.183 | 756.976|605.541 | 597.200 | 585.123 | 883.804 | 1729.57 | 1781.52 | 2035.16 | 2155.97 | 2253.35 | 2855.22 | 1610.67 | 2064.37 | 2110.35 | 2281.35 | 2463.45 | 2380.59
OPlanned Injected GW (Mgal) 0.000 | 0.000 | 0.000 | 0.000 | 0.000 |393.120|525.600|527.040|525.600|525.600|525.600|763.776 |840.960
@ Actual Injected GW (Mgal) 0.000 | 0.000 | 0.000 | 0.000 | 0.000 | 39.842 |436.652|361.052|132.460|273.188|216.340|499.365| 0.000
B Planned Net GW Extracted (Mgal) | 0.000 0.000 | 0.000 0.000 0.000 |235.872|1,022.97|1,264.89|1,261.44(1,261.44/|1,261.44|1,580.54|1,681.92
O Actual Net GW Extracted (Mgal) 0.000 | 0.000 | 0.000 | 0.000 | 0.000 |657.184|1,292.92(1,420.47|1,903.09|1,882.36|2,034.64|2,355.85|1,610.67
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Attachment 10
Uranium Extracted, Injected, and Net from GMA (1993-2010)
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FY1993|FY1994|FY1995|FY1996 |FY1997| FY1998| FY1999|FY2000| FY2001|FY2002|FY2003| FY2004 | FY2005| FY2006| FY2007 | FY2008| FY2009|FY2010
OPlanned Total U Extracted from GMA (Ibs) 00 | 00 | 00 | 00 | 59.6 | 251.7 | 674.8 | 812.3 | 862.2 | 910.9 | 943.4 | 512.7 | 346.0 | 563.6 | 860.7 | 756.4 | 614.0 | 528.4
B Actual Total U Extracted from GMA (Ibs) 240 | 89.0 | 830 | 850 | 826 | 251.3 | 763.6 | 801.8 | 904.9 |1,103.4|1,146.9|1,165.0| 570.6 | 651.7 | 642.6 | 665.7 | 618.0 | 558.4
B Planned Total U Injected (Ibs) 00 | 00 | 00 | 00 | 00 | 219 | 219 | 219 | 21.9 | 219 | 219 | 350 | 350
B Actual Total U Injected (Ibs) 00 | 00 | 00 | 00 | 00 | 03 | 220 | 123 | 46 | 134 | 72 | 164 | 00
B Planned Net Total U Removed from GMA (bs) | 0.0 | 0.0 | 0.0 | 00 | 59.6 | 235.3 | 652.9 | 790.4 | 840.3 | 889.0 | 921.5 | 480.9 | 346.0
B Actual Net Total U Removed from GMA (Ibs) | 24.0 | 89.0 | 83.0 | 850 | 826 | 251.0 | 741.6 | 789.5 | 900.3 | 1090.0 | 1139.7 | 1148.6 | 570.6

Fiscal Year




This page intentionally left blank

Third Five-Year Review Report for the Fernald Preserve U.S. Department of Energy
Doc No. S07045—Final September 2011
Att. 10, Page 2



Attachment 11
Routine Groundwater Elevation Map, Fourth Quarter 2009
(October 12 and October 13)
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Attachment 12
Percent Complete Estimate Based on Uranium Removal
(2006-2009)
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Attachment 13
Groundwater Treated: Planned and Actual
(FY 1995 - FY 2010)
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FY1995|FY1996 | FY1997 | FY1998 | FY1999 | FY2000 | FY2001 | FY2002 | FY2003 | FY2004 | FY2005 | FY2006 | FY2007 | FY2008 | FY2009 | FY2010
OPlanned GW to Treatment (Mgal) | 0.000 | 0.000 |210.240/681.984|998.208|1,054.08/1,051.20/1,051.20|1,051.20/915.984|926.208522.691|197.424| 12.188 | 0.000 | 0.000
Fl Actual GW to Treatment (Mgal) 0.000 | 0.000 |232.670|584.722|1,214.54(1,166.10(1,210.03|1,195.68|1,179.62/1,166.28|473.202|491.971|340.566|368.879|155.755| 66.326
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Attachment 14
Groundwater Not Treated (1997-2010)
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FY1997 | FY1998 | FY1999 | FY2000 | FY2001 | FY2002 | FY2003 | FY2004 | FY2005 | FY2006 | FY2007 | FY2008 | FY2009 | FY2010
OPlanned Water to Bypass (Mgal) | 393.120 | 132.480 | 550.368 | 737.856  735.840 | 735.840 | 735.840 | 1,428.33|1,596.67|2,288.14|2,224.18|2,312.31|2,352.06|2,352.06
Pl Actual Water to Bypass (Mgal) | 231.553 | 299.061 |514.367 | 614.418 | 825.523 | 960.289 |1,073.99|1,688.94| 1,131.46| 1,426.54|1,724.48|1,392.56| 2,316.84|2,318.00
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Attachment 15
Percent of Groundwater Pumped that was Treated and
Average Monthly Uranium Discharge Concentration vs. Time
(January 2004—-September 2010)
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Attachment 16
Water Levels in Monitoring Well 62433
(May 25, 2007-January 3, 2011)
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Attachment 17
Woaste Storage Area (Phase I1) Design Remediation Footprint
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Sumner, Wanda (CONTR)

From: Lupton, Gregory (CONTR)

Sent: Monday, September 19, 2011 8:05 AM

To: Sumner, Wanda (CONTR)

Subject: FW: Fernald Five-Year Review
Attachments: Third Five-Year Review Approval Letter.pdf

Third Five-Year
Review Approva...

————— Original Message-----

From: Powell, Jane

Sent: Thursday, September 15, 2011 8:35 AM

To: Hertel, Bill (CONTR)

Cc: Hooten, Gwen; Starr, Ken; Lupton, Gregory (CONTR); Deyo, Yvonne
(CONTR) ; Reed, Karen

Subject: FW: Fernald Five-Year Review

Congratualtions and thanks to all. This is about two weeks before USEPA's
deadline. Good job.

————— Original Message-----

From: Fischer.Timothy@epamail.epa.gov
[mailto:Fischer.Timothy@epamail.epa.gov]

Sent: Thursday, September 15, 2011 8:32 AM

To: Powell, Jane; tom.schneider@epa.state.oh.us
Cc: Fischer.Timothy@epamail.epa.gov

Subject: Fernald Five-Year Review

Jane/Tom,

Rick Karl signed the approval letter for the Fernald Five-Year Review on
Tuesday. Attached is the signed approval letter.

FYI... Our attorneys requested that the IC-specific portions of the LMICP
Plan be included as an attachment to future reviews. The next FYR will be
due on September 13, 2016.

Thanks for your help in getting this done!
Tim

(See attached file: Third Five-Year Review Approval Letter.pdf)



UNITED STATES ENVIRONMENTAL PROTECTION AGENCY
REGION &
77 WEST JACKSON BOULEVARD
CHICAGO, IL 60604-3590

st 1I'S W SR-6J]

Ms. Jane Powell

Fernald Preserve Site Manager
DOE-LM-20.1

10995 Hamilton Cleves Highway
Harrison, Ohio 45030

RE: Feed Materials Production Center Third Five Year Review Report

Dear Ms. Powell:

The United States Environmental Protection Agency (U.S. EPA) has completed its review of the
United States Department of Energy's (U.S. DOE) Draft Final version of the Third Five-Year
Review Report dated September 2011, for the subject site also known as the Fernald Preserve.

EPA concurs with the protectiveness statement and the report is hereby approved.

U.S. EPA appreciates the efforts of U.S. DOE staff in conducting this review. Please contact

Timothy J. Fischer of my staff at (312) 886-5787 if you have any questions.
Sincerely,
7~
BM c 1Ll

Richard C. Karl, Director
Superfund Division

cc: Tom Schneider, OEPA-SWDO



Sumner, Wanda (CONTR)

From: Lupton, Gregory (CONTR)

Sent: Wednesday, September 14, 2011 4:05 PM
To: Sumner, Wanda (CONTR)

Cc: Metzler, Donna (CONTR)

Subject: FW: FP - 5 Year Review Report Approval
Wanda

Per Jane, this email is Ohio EPA's approval of the CERCLA 5-year review for
Records.

Thanks
Greg

————— Original Message-----

From: Powell, Jane

Sent: Wednesday, September 14, 2011 10:23 AM

To: Hertel, Bill (CONTR); Lupton, Gregory (CONTR)
Cc: Metzler, Donna (CONTR)

Subject: FW: FP - 5 Year Review Report Approval

Not asking Tom for a letter, so long as Tim does not need one - so this
email is likely a RECORD.

————— Original Message-----

From: Schneider, Tom [mailto:Tom.Schneider@epa.state.oh.us]
Sent: Friday, September 09, 2011 6:54 PM

To: Powell, Jane; Fischer.Timothy@epamail.epa.gov

Subject: RE: FP - 5 Year Review Report Approval

We reviewed our letter on the response to comments and believes it covers
approval of the document. If you need another approval letter let me know.

Tom Schneider

Supervisor, Division of Air Pollution Control & Fernald Project Manager
tom.schneider@epa.state.oh.us

937-285-6466

————— Original Message-----

From: Powell, Jane [mailto:Jane.Powell@lm.doe.gov]
Sent: Friday, September 09, 2011 10:32 AM

To: Fisgscher.Timothy@epamail.epa.gov

Cc: Schneider, Tom

Subject: RE: FP - 5 Year Review Report Approval

Thanks. Helps end the week on a good note.

————— Original Message-----

From: Fischer.Timothy@epamail.epa.gov
[mailto:Fischer.Timothy@epamail.epa.gov]

Sent: Thursday, September 08, 2011 4:59 PM

To: Powell, Jane

Cc: Tom.Schneider@epa.state.oh.us

Subject: Re: FP - 5 Year Review Report Approval

1



Hi Jane...

The approval letter is in signoff.

Tim

<Tom.

"Powell, Jane" <Jane.Powell@lm.doe.gov> wrote:

To: TIMOTHY FISCHER/R5/USEPA/US@EPA,
Schneider@epa.state.oh.us>

From: "Powell, Jane" <Jane.Powell@lm.doe.gov>
Date: 09/08/2011 02:59PM

Subject: FP - 5 Year Review Report Approval

Kind sirs,

Anything on the progress of approval to report?

I will get it to you ASAP.

After approval,

apparently there is a very formal looking notice that goes in the

newspaper, So

I will be out of the office Monday, but given what I am doing - an

interruption would be welcome - take care,

Jane Powell

USDOE - Office of Legacy Management
Fernald Preserve & Mound

513 648 3148

cell 513 910 4009



Affidavit of Publication

Publisher's Fee $2934.88 Affidavit Charge $10.00

State of Ohio

}
}
} SS.
}

Hamilton County }

| lly appeared: Jenn Eilermann of the Enquirer, a newspaper printed in
t '()Zieri?nnnaat)i/, Opf?io, and publis);led in Cincinnati in said County and State, and as to
the Kentucky Enquirer published in Ft. Mitchell, Ke.nton County,.Kentucky, who
being duly sworn desposeth and saith that the advertlsemfent of whu;h the annexed
is a true copy, has been published in the nNEwspaper one time, once is each issye as

X Cincinnati Enquirer

Kentucky Enquirer ;

X Cincinnati.com @
LEGALNOTICE

The U.S. Department of Energy Office of Lega
te%/ a Five-Year'gRe-

view of ﬂg Comprehensive Envirgnr’gl?ntal "R{e- Sworn to before me this
Sponse, mpensation, iabi Act
CEreiny Fomecty ot Fermald Prooays The 29th of September w2011

puapose of the review was to ensure that the
CERCLA remedy remains Protective of human
health and the environment.

7

=

The Fernald Preserve is located at 7400 Willey
Road, Harrison, Ohio, on the site of the former
Feed Materials Production- Center, uranium-
procesSinig facility that produced high-pun‘ty uranij-
um metal products as the first step in America's

70

Public of Ohio

.ation of the groundwater remedy. Groundwater
remedy implementation is continuing.

Thé groundwater remedy consists of the follow-
ing:

Crystal Williams
Notary Public, State of Ohio
My Comission Expires 08-24-2015

1. Extraction of contaminated groundwater from

e Great Miami Aquifer to the extent necessary
to provide reasonable certainty that final remedia-
tion levels have been attained'at all affected areas
of the aquifer. :

2. Treatment of contaminated rgroundwater to
the extent necessary to attain pe ormance-based
concentration discharge limits,  mass-based " dis.

1 chargq limits, and fins] TOMBA A b < g
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H4 THE ENQUIRER

Sunday,

September 25, 2011

manufacturing/
trades

manufacturing/
trades

HVAC Technician

- 2nd

Viox  Services,

Inc.

shift

, a wholly-owned

subsidiary of EMCOR Group, Inc., is seeking

an

HVAC Technician
Greensburg, IN facility.

to service our

This individual will perform preventive main-

tenance, repairs,

installations,

inspections,

and adjustments on industrial HYAC and me-
chanical systems. Qualified candidates will
possess the following:

® EPA Universal Certification
® 4 + or more years of Industrial HVAC

experience

 Strong troubleshooting skills
® Experience with Trane 2,500 Ton Chillers,
McQuay 50 — 100 Ton HVAC Units, Trane

Intellipaks preferred

Sign-On Bonus Offered

If interested, please
to Mark Butcher
viox-services.com or

email your resume
at  mark.butcher@
call 1-888-846-9462

ext. 650. EOE M/F/D/V.
Viox Services, Inc.

ﬁ transportation

ﬁ transportation

Vitran Express, Inc LTL
pany has openings for

Start rate: $16.50/hr

401 (K)
«Paid holidays,

DRIVERS

drivers with Haz-mat & twin endorsements, 2
years safe driving. Full Time includes:

*Blue Cross / Blue Shield medical benefits
Free life & long term disability

regional trucking com-
F/T CDL Class A local

and

Applications accepted 9/26/11-9/30/11
Apply in person to: Vitran Express, Inc., 2789 E.
Crescentville Road, West Chester, OH 45069

p | days

E.O.E.
manufacturing/ manufacturing/
trades trades
Automotive Tech  Mechanic Wanted
2yrs exp, trade school, Knowledge of

ASE cert’s a +, own tools,
computer skills & must be
ateam player.
We offer:
® Competitive flat rate
® No wknds
® Health ins.
® Paid holidays / vac
® Retirement plan
and a professional,
friendly workplace.
Email Resumes or call Bill
Nordic Motors
513-984-4600
nmotors@cinci.rr.com

diesel engines and
hydraulics required.

Send resume to:
Miller Pipeline, LLC

general help
wanted

general help
wanted

Starting
preferred.

DOCKWORKERS

Vitran Express, Inc. regional LTL trucking com-
pany has openings for part-time dock workers
to load/unload trucks for the outbound shift.
rate is $12.34/hr.

Applications accepted only 9/26/11-9/28/11
9:00am-3:00pm. Limited Availability.
Apply in person to: Vitran Express, Inc.. 2789 E.
Crescentville Road, V\éeostEChesler, OH 45069

Forklift experience

legal
advertising

legal
advertising

general help
wanted

The Cincinnati Enquirer

has carrier routes available
in the following areas:

Central

St. Bernard e Clifton ® Northside

East

Indian Hill ® Anderson Township
Mt. Washington @ Batavia ® Milford

West

Colerain ® Dent ® Harrison @ Delhi

North

Morrow @ Lebanon
Middletown ® Franklin
Oregonia ® Loveland e Fairfield

Kentucky
Alexandria ® Burlington e Covington
Ft. Mitchell ® Erlanger ® Florence
Hebron e Independence ® Newport
Bellevue ® Dayton ® Fort Thomas
Union ® Verona e Walton
Warsaw @ Williamstown

Indiana

Sunman @ Aurora
Milan ® Lawrenceburg

Must be 18 with a valid drivers license
and proof of insurance.

If interested please call:

REQUEST FOR EXPRESSION OF INTEREST
KENTUCKY COMMUNITY AND TECHNICAL
COLLEGE SYSTEM/GATEWAY COMMUNITY

AND TECHNICAL COLLEGE SALE/LEASEBACK
OF AMSTERDAM ROAD CAMPUS
COVINGTON/PARK HILLS, KENTUCKY

The Kentucky Community and Technical College
System, KCTCS, on behalf of Gateway Communi-
ty and Technical College, GCTC, will accept Ex-
ressions of Interest from respondents to this so-
icitation in an effort to develop a Request for Pro-
posal (RFP) for the purpose of sale/leaseback of
the Amsterdam Road Campus of Gateway. Thus,
the KCTCS/GCTC will give due consideration to
any variety of options as proposed by respond-
ents in order to better understand business re-
uirements of potential developers to accomplish
this purpose. Information concerning suggested
sale options and/or leaseback options is encour-
aged in this solicitation. No award will be made
based upon responses to this request. Its purpose
is to generate information from which a RFP will
be developed in order to sell the existing Amster-
dam Road Campus.
Therefore, Interest Statements from entities that
desire to enter into a business relationship with
KCTCS/GCTC to acquire this approximate 23
acre site having great development potential are
encouraged to respond. Copies of the "Request
for Expression of Interest" may be obtained at
http://www.kctcs.edu/en/Vendor_Information/
Opportunities_to_Bid.aspx. For additional infor-
mation please contact: Jim Abbott, KCTCS, Facili-
ties Management, 300 North Main Street Ver-
sailles, Kentucky 40383, Telephone 859-753-
4162.

In order to accomplish afore stated
sale/leaseback, requested feedback from develop-
ers interested in purchasing property shall be re-
ceived no later than 4:00 p.m. EST, October 28,
2011, in the Facilities Management Office at the
address listed above and attention: Jim Abbott.
Interested parties are encouraged to attend a site
visit to tour the Amsterdam Road Campus of
Gateway Community and Technical College
scheduled for 10:30 a.m., EST Friday, October 7,
2011 in Room A101 at the Gateway Covington
Campus 1025 Amsterdam Road, Covington KY.
1001665565

CLASS 8 DIESEL MECH

Class 8 Diesel Mechan -
ic, Must have min 5
years exp, Pay based
on exp, Call 513-942-

1141 ext. 102

CNC MACHINE REPAIR
ENGINEER/TECH

Northern Oh Machine tool
repair co looking for moti-
vated individual to repair
CNC  Machines,  skills
needed AC&DC drives
CNC software debug/
Fanuc install & wire CNC
Controls, Etc.

Drives,
mech. exp.a plus.Travel re-
quired. Mail resume, quali-
fications & wage Occu-
pant. Relocation not re-
quired. P.0. 4285 Akron,
Ohio 44321

Drywall Finishers
- Commercial Work

Must be able to pass
drug test. Call after
4pm, 513-924-0800

10967 State Route 128 513-768-8134
Harrison, OH 45030
transportation = ASSEMBLY
MT. PLEASANT PACKERS
BLACKTOPPING PRODUCTION
Driver-
Now ecce_pting 3 WAREHOUSE
exp;.:ienced help DE#;%E:;E;:; 1 St gl Lzlgissl'l:lfts
MEGHANICS HELpER | |"$1000 Simon Bomust | -
seeking CDL A drivers Mon - Thurs

Equal Opportunity
Employer
Fax resume to
513-874-3796
Or fill out
applications at 3199
Production Drive
Fairfield, Ohio 45014

Painter Min 10
years exp; Hand tools,
phone, & transportation
a must. New construc-
tion residential work,
Call 513-315-1028.

for Dedicated Road/
Dock runs out of our
terminal in Cincinnati.

* Home Daily /
Dedicated Schedules!
e New Drivers Earning
$1,000+/wk to Start!

* Paid Holidays

and Vacation!

* Health &
401k Benefits!

CDL A with Haz
and Dbls Req'd
Min. 6 Months Exp Req'd

Call Recruiting Today!

866-700-7582
www.central
transport.com

PAINTERS
8 years minimum
experience, high end
residential, references.
No production painters.
513-624-0269

FOUNDRY PRODUCTION
WORKERS

* Casting

* Core Makers

*Furnace Op

* Melting

+ Others

jobs@stromengineering.com
Fax: 952-544-2451

Help Wanted:
HVAC Service Tech
Experience preffered.
Contact Better Choice

HeatinE & Air at

HVAC INSTALLATION/
SERVICE TECHNICIAN

Req'd Min. 5yrs Exp,
EPA CERT Send Resume
to: PO Box
208 Bethel,OH 45106,
HVAC.Experienced@gm
ail.com

INSTALLER

for kitchen & bath remod-
eling co. Own transporta-
tion. Salary commensurate
with experience.
Call 513-741-0555 M-F.

J. DANIEL

& CEMFANY. INC.

LINESMAN

J.Daniel & Company, Inc.
is currently seeking a
Linesman for telecommu-
nication work. Duties
would include new
construction of aerial fiber
/copper on telephone
poles. Applicant is
required to have a Class A
driver’s license. Must be
detail oriented. Good
driving record. Must pass
drug testing.
Send resume to

dderenski@jdanielco.com

or apply at 1975 Phoenix
Dr., Loveland, Ohio 45140
——

MANUFACTURING
POSITIONS

96000

Paperboard s
currently hiring for po-
sitions in our manufac -
turing area. We are
looking for strong man -
ufacturing backgrounds
to work in our Printing

Pest Control
Technician
F/T MUST HAVE EXP
in pest control & must
have pest control license
in KY /OH Clean drivers
license 513-965-8222.

SIDING
$85/$250 SQ
Must have exp in vinyl or
Hardie & have own truck,
tools, eqpt, ins, references.
513-381-5103 or jcole@
everythingsiding .com

TECHNICIAN -
EXPERIENCED
Auto glass company
seeks experienced
mobile technician.

Please call Lannce

@ 513-381-1110.

transportation

25 Driver Trainees
Needed Now!

Learn to drive for
Swift Transportation!
Earn $750 per Week

DRIVERS WANTED

NEW 2 YEAR LEASE
TO OWN PROGRAM

#2007 Freightliner-400K
- 500K miles

*No Money Down

*No Credit Check

3 yr.- 300K mile Extended
Warranty

*New Tires

«$455/week-No Balloon
Payment

Requires CDL A and 6

Months OTR Exp. Don’t

miss out on this great
opportunity!

866-817-9666

L5, YPRESS

WWww.usxnsp.com

GYPSUM
EXPRESS L1D.

Flatbed
CDL Drivers
Loaded Miles .41

Empty Miles .37
Practical miles paid
Assigned Equipment
Regional Loads
Blue Cross/Shield
Safety Bonus
DOT Bonus
Pre-Tarp Loads

9am - 11am
8685 Fields Ertel
Road, Mason
Must have transportation
and able to pass drug
screen and criminal
background check. Apply
in person or call 513-
489-1688 for additional
information. EOE M/F/D/V

Carpet Cleaning Tech.

Earn up to $500-1,000/wk
with an outgoing personal-
ity & a goal oriented
attitude! At Stanley
Steemer Int'l, you'll enjoy
benefits, ~ 401(k),  paid
vacation & more while
working in our fast paced
environment. No  exp.
req’d. Sat. hrs. req'd. Must
have good driving record.
Drug test req'd. Apply
online at  www.stanley
steemer.com; or in person
at: 9830 Windisch Road,
West Chester, OH 45069.

EOE M/F/D/V

Extra $$$
Can Be Yours
Work from home. 6-8 hrs
per week. Call for
donations. No selling.
M-F Evening hrs.
1-877-343-9436 EOE

) :
INSTALLERS Needed
Immediately. Christmas
lights. Great seasonal

opportunity. Fun and

interesting work.

Lots of hours, above

average pay.
Christmas Lighting Co.
513-247-9510 or apply at:
11541 Goldcoast Dr.
Blue Ash area.

D

Home Weel
Call today for info
866.442.5678
Gypsumexpress.com

No experience |
Local CDL Training

Is now available!

1-888-528-8861 LOOKING FOR
A JOB THAT
AAA Cooper GETS YOU HOME?
oS A

Domiciled Hamilton, OH
Deliveries in SE, NE, MW
Home wkends Exc. Bene-

fits Pkg. Class A w/1 yr exp
Send resume to
Mark.Allen
@aaacooper.com
Or apply in person M-F

8:00-5:00 7705
Foundation Dr.

Florence, KY EOE

* Great Benefits Package
*Class A CDL Required

888-471-7081 or
wwv_l.__s_uperservicellc.com

s URERSERVICH

I
Mason & Mefford

s Now Hiring Drivers

CDL Drivers needed.
Must have two years exp.
Class A with X endorse -
ment. $1,000.00 to $1,400.00
weekly possible. Benefits,
sick, & Vacation pay.

Call 513-887-8100

DRIVER
Home heating oil & gas

stations. Will train for
Class A. FT. Local
routes. CDL A/B, HM

Tanker. Chuck 513-604-
6264

and Fi Depart -
ments on printing
presses and
folder/gluers. Experi -

ence with printing and
gluing equipment is a
plus, however, training
will be provided.

Fusion offers competi -
tive pay and excellent
benefits. We have been
honored  with  "Best
Workplace in the
Americas" by the Print-
ing Industries of Ameri -
ca every year since
2001 and have won
"Best of the Best' in
2006, 2009 and 2010.

Please email your re-
sume to
info@fusionpaperboard.
com, fax - 859-334-6940
or stupl_in to complete

Drivers - CDL-A

FEDEX GROUND
Owner Operator Teams &
Small Fleet Owner

* Weekly Settlements

® Fuel Supplement
Program

 All Runs Hub-to-Hub

* 100% Drop & Hook

* Outstanding Home
Time & MORE!
FedEx Ground will
contract with entities
that are established
under state law
as corporations.

OTR & local Class A, home
most weekends, must have
good driving record.
Competitive pay, 401K, &
health benefits Please call

812-273-6171

Regional and Long Haul
Class A Truck Drivers 5
Needed

Due to recent expansion
we are in need of 5 Class
A drivers. Regional
Routes and Long Haul to
California must have ex-
perience. We are a local
Cincinnati Ohio company
with first class equipment.
We Pay 38cents per mile/
Miles paid on Truck prac-
tical not Short miles.
$25.00 Drop Pay after first
and last Drop. Perform-
ance incentives for Safety
and Service levels. Sign-
ing Bonus of $2000.00
9$1000.00 paid after 6
months $1000.00 paid af-
ter completion of 1 year of
service. Medical and Den-
tal benefits 70% paid by
company and 30% paid by
employees. Call today
513-887-5720 ask  for
Pattie.

866-832-6339 \J
www.buildagroundbiz.com [l
L] (W Y

an app at 2255 .
Global Way, Hebron, Drivers-CDL-A
KY. JOBS! JOBS! JOBS!
We rank in the top 20%
of carriers for excellence
Mechanic in stability, pay & benefits
Day shift heavy duty & HOW SECURE IS
truck equip. mech. need- YOUR CURRENT
ed. Must have own DRIVING JOB?
foels Concrte & Cater-| - 877.521.5775
helpful. Competitive pay| UP.to 5300_? BONUS!
& benefits. Apply in per- 6 mo. OTR exp.
M-F & CDL REQ'D

son 8am-2pm@
1223 W 8th St, Cincy.
513.723.9587. EOE.

Shouldn't your ad be
in the Classifieds? Cal
513-421-6300 or visit

www.cincinnati.com

www.usatruck.jobs

DRIVERS/OWNER
OPERATORS
Class A. 2 years verifiable
exp. Pulling containers.
Home every night, Plate

Program & benefits.
513-834-9363

Royal Logistics is
hiring Regional
Drivers. Class A
CDL required.
Benefits & Bonuses.
Drivers paid weekly.
Contact John at
701-365-4635

general help
wanted

2011 Postal Positions
$13.00-$32.50+/hr.,
Federal hire/full benefits
No Experience,
Call Today
1-866-477-4953 Ext. 250

Janitorial

Retail Cleaning
$8-$8.50/HR d.o.e.

KBS is recruiting for Forest
Park & Western Hills. Full
& part-time, AM or PM
shifts available. Apply
in person Wed., Sept. 28
between Tpm & 4pm
at SuperJobs Center
downtown), 1916 Central
Pkwy, Cincinnati.
EOE/Drug Free Workplace
www.KBS-Clean.jobs

LANDSCAPERS &
LAWN CUTTING CREW
MEMBERS
Loveland based company
looking for full time mem-
bers. Healthcare & 401K
avail. 513-677-8105.

~ Market
Research

Market Research
Company in West
Chester, OH is looking
for women ages 21-54
to participate in research
studies. Studies pay
$75 and last 1 hour.
Please call Sara at
513-439-2375 or email
NFCINRECRUIT
@gmail.com for more
information.

S — e
e ——

NOW HIRING FIELD
ORGANIZERS!!
‘Working America /
AFL-CIO is Hiring

Canvass Organizers to
fight against SB 5!

- $11.44/hr EOE Apply
Now: 513-281-5700 or
cincinnati@
workingamerica.org

PICK / PACK
TEMP TO HIRE
1st & 2nd Shifts

Cincinnati area
company has immediate
positions available.
Please bring resume
and apply Monday-
Friday 9am-4pm
Staffmark
3817 Harrison Avenue,
Cincinnati or call
513-741-1818
Position requires clean
drug test & BKGD check

8 staffmark

i P Ly s

READERS
Before investing mon-
ey and time or if an
offer sounds too good
to be true, check with
the Better Business
Bureau at (513) 421-
3015.

LEGAL NOTICE

The U.S. Department of Energy Office of Legacy
Management (LM) conducted a Five-Year Re-
view of the Comprehensive Environmental Re-
sponse, Compensation, and Liability ~Act
(CERCLA) remedy at the Fernald Preserve. The
purpose of the review was to ensure that the
CERCLA remedy remains protective of human
health and the environment.

The Fernald Preserve is located at 7400 Willey
Road, Harrison, Ohio, on the site of the former
Feed Materials Production Center, a uranium-
processin% facility that produced high-purity urani-
um metal products as the first step in America's
nuclear weapons production cycle. The site's pro-
duction mission began in 1951 and continued un-
til 1989, when production operations ceased and
Fernald's mission changed to environmental reme-
diation. The comprehensive environmental reme-
diation of the site was completed in 2006. As of
October 29, 2006, the only active remedy imple-
mentation efforts remaining involved the continu-
ation of the groundwater remedy. Groundwater
remedy implementation is continuing.

The groundwater remedy consists of the follow-
ing:

1. Extraction of contaminated groundwater from
the Great Miami Aquifer to the extent necessary
to provide reasonable certainty that final remedia-
tion levels have been attained at all affected areas
of the aquifer.

2. Treatment of contaminated groundwater to
the extent necessary to attain performance-based
concentration discharge limits, mass-based dis-
charge limits, and final remediation levels in the
Great Miami River.

3. The following institutional controls (IC):

a. Continued federal ownership of the On-Site
Disposal Facility (OSDF) site.

b. OSDF access restrictions (fencing, gates, and
warning signs) will be controlled by proper author-
ization and is anticipated to be limited to person-
nel for inspection, custodial maintenance, or cor-
rective action.

c. Restrictions on the use of Eroperty will be not-
ed on the CJ:)roperty deed before the property
could be sold or transferred to another party.

d. Groundwater monitoring following closure of
the OSDF.

e. Continuation of access controls at the Fernald
Preserve, as necessary, during the conduct of re-
medial actions. Property ownership will be main-
tained by the federal government and will com-
prise the disposal facility and associated buffer
areas.

f. Maintenance of remaining portions of the
Fernald Preserve (outside the disposal facility
area) under federal ownership or control (e.g.,
deed restrictions) to the extent necessary to en-
sure the continued protection of human health
commensurate with the cleanup levels established
by the remedy. If portions of the Fernald Preserve
are transferred or sold at any future time, restric-
tions will be included in the deed, as necessary,
and proper notifications will be provided as re-
quired by CERCLA. EPA must approve of all ICs,
including types of restrictions and enforcement
mechanisms, if the property is transferred or sold.

g. Maintenance of the on-property disposal facili-
ty, to ensure its long term performance and the
continued protection of human health and the en-
vironment.

h. An environmental monitoring program con-
ducted during and following remedy implementa-
tion to assess the short- and long-term effective-
ness of remedial actions.

i. Provision of an alternative water supply to do-
mestic, agricultural, and industrial users relying
upon groundwater from the area of the aquifer
exhibiting concentrations of contaminants exceed-
ing the final remediation levels. The alternative
water supply will be provided until such time as
the area of the aquifer impacting the user is certi-
fied to have attained the final remediation levels.

4. Implementation of a long-term environmental
monitoring program and a maintenance program
to ensure the continued protectiveness of the rem-
edy, including the integrity of the on-property dis-
posal facility.

The focus of this Five-Year Review was to ensure
that the remedies completed for Operable Units 1
through 4 remain protective of human health and
the environment, the performance of the OSDF
meets design criteria, the ongoing groundwater
remedy continues to perform to design expecta-
tions, and the required institutional controls have
been implemented and are effective. A review of
all available operational data, environmental moni-
toring data, and site inspection reports since No-
vember 2006 are the basis of the following con-
clusions:

"The remedies completed for Operable Units 1,
2, 3, and 4 continue to be protective of human
health and the environment.

"The remedy at Operable Unit 5 is expected to
be protective of human health and the environ-
ment. In the interim, exposure pathways that
could result in unacceptable risks are being con-
trolled. Current groundwater monitoring data indi-
cate that the groundwater remedy is ﬁmctioning
as required to achieve groundwater final remedia-
tion levels. The cap and liner systems of the
OSDF are functioning as designed and are suc-
cessfully containing waste materials. The volume
of Ieacgate generated from the OSDF is continu-
ing to decline, and the leachate is being effective-
ly collected and treated to minimize impacts on
human health and the environment.

The Five-Year Review Report is available to mem-
bers of the public at the Fernald Preserve Visitors
Center at 7400 Willey Road, Harrison, Ohio, and
on the Fernald Preserve website
(http://www.Im.doe.gov/land/sites/oh/fernald/
fernald.htm).

The next Five-Year Review Report is scheduled
for completion in 2016.

Information on the CERCLA Five-Year Review
process is available at the U.S. Environmental Pro-
tection Agency website (http://www.epa.gov/
superfund/cleanup/postconstruction/5yr.htm).

For more information on the Fernald Preserve, vis-
it the Fernald Preserve  website at
http://www.Im.doe.gov/land/sites/oh/fernald/fe
rmald.htm or contact:

Fernald Preserve Public Affairs
(513) 648-6000

fernald@Im.doe.gov 1001665896

Route Drivers
$650/week Salary +

Commissions & Bonus
Several immediate
openings due to
recent expansion.
Monday-Friday. Com -
pany vehicles provided
to take home. No CDL
or experience necessary.
Must enjoy loud music!

(513) 674-9400

WAREHOUSE

WORKERS
1ST 2ND SHIFT,
NORTHERN KENTUCKY
LIGHT COMPUTER
SKILLS HELPFUL
CLEAN BACKGROUND

859-331-1114

pERSONNEL

position
wanted

GARDENER- Experi-
enced, doing a professio-
nal job. Will mulch, weed,
prune, plant & fall cleanup.
Dependable, refs avail.
$18/hr. 513-661-3744

resume
services

Sears
Resume Service
Professionally written
Entry level to Executive
Tri-County Mall Sears
513-671-6767

Aggﬁt
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auctions/
real estate

auctions/
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COMMERCIAL/INDUSTRIAL REAL ESTATE

AUCTION
WED, SEPT 28 @12:01 PM

Ordered SOLD by U.S. Bankruptcy Court — case # 11-10926

7560 Reinhold Dr.,
incinnati (Roselawn), OH 45237
PROPERTY PREVIEW:

Monday, September 26 (11:00 AM — 1:00 PM)

DIRECTIONS: North on Reading Road, east on
Section Road, north on Reinhold Drive.

5088 sf Brick Single Level Building

© Built 1969 e Zoned MG — Manufacturing General
© 0.66 acre land e Off-street parking and fenced
storage area ® Interior contains offices & warehouse
facility ® 14’ Drive in overhead door  Building
security system e Annual taxes are $12,361.00

'_.--"t-:s_--.,s-t
ALSO SELLING WILL BE THE FOLLOWING
BUSINESS ASSETS:
 Job site office trailer
e Portable garage canopy
PLEASE VISIT OUR WEBSITE Brent Semple &
FOR COMPLETE INFORMATION Auctioneer 4

SempleSells.com | 513.724.1133
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homes,
ohio

ALEXANDRIA - 11633
Crestview - 3 bdrm ranch,
new roof, 2 car grg.,
$146,900, near AJ Jolly
859-635-4146

AMELIA - 4BR COLONIAL
$159,900 Formal LR & DR.
FR w/Frpl, Bkft Rm. Lrg 2

car att, cul de sac.
513-478-2900

BOND Hill 1 family house
for sale. 2br, 1ba, full bsmt.
off str prkg. Hector Realty
Call 513-242-8585, 242-1933
or 899-7149

CARTHAGE-LEASE
W/OPT 7313 Van Kirk
A Clean

3595 St. Rt. 207
Chillicothe, OH 45601
REAL ESTATE SELLS FIRST 11!
4 STORAGE BLDGS HOME* PONDS * GOLF CARTS *
HT 150 DITCHWITCH * BULLDOZER * DUMP TRUCK
*LIFT * TOOLS Open to View Daily 8AM-5PM
STANLEY & SON, INC.  (740) 775-3330

cE-1001663385.01 WWW.stanleyandson.com

FORECLOSURE AUCTION auctions/
190+ Homes personal
Bid Online: 10/11 property

Open House: 10/1,8 &9
www_ll i com

with master bedroom
on first floor and 513-
207-6737

CHEVIOT $33K
3929 Trevor
Terrific starter home
3or4BR
M. Beckmeyer
513-807.6241,513-522.1900
Huff Realty

]
You Get More Out Of It
Call 513-421-6300
www.cincinnati.com
I

.
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Auction.com, LLC

RE Brkr 0000299461
Auction Firm 2009000113
Rick A. Kigar 57198129859

THE Ultimate
"Barn Find"
Estate Auction
Absolute
Online Only
Bid Now @
worleyauctioneers.com
Auction Ends
October 16th 2011
Hamilton, Oh
The Estate of
William L. King Jr.

auctions/
personal
property

J,{n:nnm By Maccig

Right Price Monday
September 26, 4 PM
3350 Harrison Ave
RR Memorabilia
incl. approx.. 100
lanterns, globes,
wrenches, locks,
lots of misc. RR pa-
per, oil cans, coins,
misc. jewelry, Beer
signs, loads of fur-
niture incl. DR sets,
LR uph furn & tbls,
BR sets & more, 2
Craftmatic twin
beds (like new),
tools & more. For
terms & pics. see
www.AuctionsByMaggie.com
ABM, Inc.
Maggie Beckmeyer,
Auctioneer, Keith
Cook, Apprentice

A lifetime collection of
Classic Corvettes, Indian
Motorcycles, Farm Machi-
nery & Antiques.

This is the estate
auction of the
decade!

1956 Corvette, 1962 Cor-
vette, 1966 Corvette, 1967
Corvette, 1969 Corvette,
1978 Corvette, 1984 Cor-
vette, 1997 Corvette, 1968
Chevy Custom Pickup, 1985
Lamborghini, 1941 Indian 4,
1936 Indian 4, Indian Brave,
1932 Indian 4, 1937 Indian
Scout Jr., 1940 Indian 4,
1965 Harley Panhead, 1986
Harley Heritage Soft Tail,
1997 Harley  Heritage
Springer, 1967 Harley
Electra Glide, 1969 Harley
Shovelhead, Hundreds of
Indian 4 parts, Hundreds of
Corvette parts, Classic
Cars, Indian & Harley side
cars, Hemi Engines. Lots of
vintage Japanese mo-peds
& scooters, Honda Motor-
cycles, Chevy Big Blocks,
Chevy Small Blocks, Alu-

auctions/
personal
property

SAT OCT 1 10am
1988 E. St. Rt. 73
Waynesville, OH 45068
Austin Imports
relocating out of state
after years of service

Automotive Related
Equip + a very
Eclectic Collection.
» Something for everyone!
1 <<<<K<KLKKKB33>55>
1SUN, OCT 9 10am
' Hilton Warehouse
11300 jefferson Ave,
Cinti, OH 45241
Industrial
] Surplus & Equip n
T ccccccce>>>>>>> !
1SAT OCT 15 10am
1 Rix Laser Processing
1 252 Charles A Liddle »
1Lawrenceburg, IN 47025
' Industrial Equip .
* Material Handling |
v 13% Buyer’s Premium iny
1 Effect for all sales. www. n
thiltonauctioneers.com @

i 1 (513)769-3049
—
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PUBLIC AUCTION
ON THE FARM
Mon, Sept 26, 10:30am
5695 Princeton-Glendale
Rd. (Rt747) (Liberty Twp.
area) Hamilton, OH
Incl: Walnut vict. & other
furn, set of 8 Roseback
chrs, coll. pocket watches
incls gold, gold & sterling
jewelry, sterling tea set,
Civil War items, china, old
coins includes gold, tools.
FAHRRATIAE

PUBLIC AUCTION
Wed, Sept 28, 10:30am
7006 Torrington Ln.
(Reserve of Providence)
West Chester, OH

| From Hamilton-Mason Rd.

go so. on Londondale, rt on
Brighton, rt on So Hampton
Ln to Torrington Ln.

Extra nice dining, living,
bedroom furn, grandmoth-
er clock, oriental style rug,
china & glassware,
Hummels, (2) Model 12-12
GA. shotguns, Mossburg
12GA, asst. old coins incls
Ig cents silver dollars, Ear-
ly Schoenhut doll, Early
German Bisque head doll.
power mowers, misc, cos-
tume jewelry, pics, linens,
H.M. quilts, fishing tackle.
Owners: Joanne-Byron
Swanson

HRHRIH KRR

SURVIVORSHIP

AUCTION

Sat, Oct 1st, 10:30am
1888 Main St.

Goshen, OH
From 1-275 go east on St Rt
28 approx 8 mi to It on
Goshen Rd to stop sign.
Turn rt on Main St/0ld St
Rt 28. 1 blk to 1888 Main St.

Complete plumbing & tool
shop incl. welders, com-
pressors, roto hammers,
power shop tools, hand &
yard tools, Ig selec. plumb-
ing supplies. Household
incl church pew, pics, pa-
per weights, other hshld.
Owner: Thelma Davison
Terms: Cash or check
w/positive ID.

Look on our website

for large ad w/photos
www.coxauctioneers.com

Auctioneers
James Cox 513-889-0500
Delbert Cox 513-738-3475
513-255-3200 cell

Arthur 2% 38;152'3772

OPEN HOUSE
Sun, Oct 2nd 2-5pm
10269 Claxton Tr.
Evendale, OH
From [|-75 go east on
Glendale-Milford Rd to rt
on Kingsport Dr to It on
Braewood to rt on Claxton.

Nice 2 story, 9 room, 4
bedrooms, 3.5 baths, full
basement, 2 car attach,
garage, Larger listing on
10/2/11 Eng. Auction Sect.
Broker: North Star Realty
Delbert Cox Auctioneer

Auctioneer
513-471-6936

NURSERY AUCTION
100's of trees & shrubs
Maples, Spruce,
Boxwoods, many more
other types, public wel-
come! Sat Oct 1, 10am

2415 Stubbs Mill Rd,

Real Estate for Sale

Apartments for Sale 155
Auctions/Real Estate 191
Auctions/Personal Property 192

minum Intakes, Heads, An- w

tique Tractors, John Deere
Combines, John Deere
Tractors, Antique Imple- AUCTION
ments, Antique Furniture, .

Cars, Trucks, Farm Trucks, SUN. 0CT 2, 2:00 PM
Lots of Tool & Shop Equip., The Elsa Sule Collection

STUART HOLMAN'S

collectibles, Harley 33 Fine Works of Art
collectibles, Corvette
collectibles, John Deere Joseph H. Sharp (2)

Henry Farny
Frank Tenny Johnson
Edward Potthast
Dixie Selden
Charles S. Kaelin
Herman Wessel
John Ellsworth Weis...
The Cincinnati Club
30 Garfield Place - 45202
Preview: Noon
Details & Photos:
www.stuartholman.com
Stuart Holman
Auctioneer
513-531-5100

Toys, Vintage Schwinn Bi-
cycles & much much
more! Over 2,000.
Lots being sold!
www.worleyauctioneers.com
Or call 513.774.9182

You Get More Out O
It!
513-421-6300
www.cincinnati.com

Place your ad today!

Condominiums 120 | ehanon, OH, rain or shine,
Farms/Country Homes 147 North on I-71 to RT 48
Homes, Indiana 110 North to Lebanon exit, R on
Homes, Kentucky 105 123, R on Stubbs Mill
. 513-932-3400
Homes, Ohio 100 4combnursery.com
Industrial for Lease 175 southauctions.com
Industrial for Sale 17 —-
Investment Property 190 To place your Classified ads
Land for Lease 165 call 513-421-6300 or visil
Land for Sale/C ial 160 www.cincinnati.com
Land Sale/Residential 150
Mobile Homes/Lots 117 h m
Modular, Pre-cut Homes 130 g. es’
Mortgages/RE Loans 124 onio
Office Space/Lease 183
Office Space/Sale 185 COLLEGE HILL $85K
Out-of-State Property 145 1436 Elkton Pl
Real Estate Services 149 3222 tgg";;gfs
Real Estate Wanted - 197 peckmeyer-Realtor
Resort Memberships 137 513-807-6241, 513-533-1900
Resort Property/Sale 140 Huff Realty
Retail for Lease 177
Retail for Sale 180
DEADLINES
Real Estate for Rent PUBLICATION
Apartments, Furnished 200 DEADLINES
Apts-Houses to Share 215 )
Apartments Unfurnished 225 Sun le_l;ll)'!lghs:rmass
Condos for Rent 240 Sun. Enquir‘er
Condos-Rent/Option Buy 245 5:00 Fri.
Corporate Rentals 222 Mon. Enquirer
Farms/Country Homes 285 T ES:OD'F".
ue. Enquirer
Garages, Storage 260 '5:00 Mon.
Hotels/Motels 210 Wed. Enquirer
Houses for Rent 250 5:00 Mon.
Houses-Lease/Option 255 Thurs. Enquirer
Housing for the Disabled 230 Fris:Eul?q.ll-ll:?él'
Mobile Homes for Rent 235 5:00 Wed.
Rental Services 259 Sat Enquirer
Resorts/Cottages 290 5:00 Thur.
Room and Board 275 )
Rooms for Rent 270 FAX Dgadllnes:
Senior Living 220 3 hours prior to above
published deadlines.
Wanted to Rent 297
PROOF Deadlines:
homes, 24 hours
ohio in advance.
EQUAL HOUSING
OPPORTUNITY

All real estate advertising in this newspa-
per is subject to the Federal Fair Housing
Act of 1968 which makes it illegal to adver-
tise any preference, limitation or discrimina-
tion based on race, color, religion, sex, na-
tional origin, handicap or familial status or
an intention to make any such preference,
limitation or discrimination.

This newspaper will not knowingly accept
any advertising for real estate which is in
violation of the law. Our readers are here-
by informed that all dwellings advertised
in this newpaper are available on an equal
opportunity basis.

Kentucky Commission on Human Rights
800-292-5566
H.OME. (Housing Opportunities Made Equal)
513-721-4663

legal
advertising

legal
advertising

ADVERTISEMENT FOR BIDS
1. SEALED BIDS for the furnishing of the necessa-
ry materials and construction of

STATE STREET SANITARY SEWER
IMPROVEMENTS FOR THE
CITY OF HARRISON, OHIO

will be received by the City at the Council Cham-
bers, City of Harrison Community Center, 300
George Street,Harrison, OH 45030 until
10:00 AM, LOCAL TIME
MONDAY, OCTOBER 10, 2011
and at that time and place will be publicly opened
and read aloud.

2. The proposed Work consists of: 1,065 feet of
12" PVC sanitary sewer and appurtenances.

3. The Bidding Documents, including Drawings
and Project Manual with Specifications, are on
file at the office of the Public Works Director, 300
George Street, Harrison, Ohio 45030, and at the
office of ARCADIS, 4665 Cornell Road, Suite 350,
Cincinnati, Ohio 45241. A set may be obtained
by depositing $100.00, check only, with Queen
City Reprographics. Checks shall be made paya-
ble to ARCADIS U.S., Inc. Deposits are non-
refundable. Contact Queen City Reprographics at
2863 Sharon Road, Cincinnati, Ohio 45241,
phone 513-326-2300 or 800-966-2260, atten-
tion Customer Service, or via fax at 513-326-
2313.

Additional copies (in excess of one) of the Draw-
ings and Project Manual may be purchased at a
cost of $50.00 for Drawings and $50.00 for Proj-
ect Manual. No refund wilzcr'be allowed for the re-
turn of any additional copies.

4. A list of Bidding Documents Plan Holders will
be available via the Internet at www.arcadis-
us.com. Near the bottom of the home page, at
left, click on “Latest Bid Results”. When the “Bid
Advertisements” page appears, scroll to the “Cin-
cinnati Office”. On the row that lists this project,
find the column headed “View" and click on

“Plan Holders".

5. Each Bidder must be a Bidding Documents
Holder as defined in Article 1 of the Instructions
to Bidders.

6. The City of Harrison, Ohio reserves the right to
reject any or all Bids, and to waive all informalities
not involving price, time, or changes in the Work.

7. State of Ohio Department of Labor Prevailing
Wage Rates apply to this Project.

By Order of the Council of the City of Harrison,
Ohio

Joel F. McGuire
Mayor

Published: September 25, 2011
October 02, 2011

1001663559
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Lupton, Gregow (CONTR)

From: Lupton, Gregory (CONTR)

Sent: ; Thursday, August 11, 2011 9:13 AM

To: Homer, John (CONTR); Broberg, Ken (CONTR); White, Chuck (CONTR); Voisard, Karen
(CONTR)

Subject: FW: FP - Thursday Call on 5 year Review

Attachments: r2rzcomments.doc

i
|

r2r2comments.doc
(28 KB) )
fyi

----- Original Message--—--

From: Lohner, Bill [mailto:Bill. Lohner@epa.state.oh.us]

Sent: Thursday, August 11, 2011 8:56 AM

. To: Powell, Jane; Schneider, Tom ;

Cc: Hertel, Bill (CONTR); Lupton, Gregory (CONTR); Hooten, Gwen
Subject: RE: FP - Thursday Call on & year Review

Find notes attached.

————— Original Message---—-

From: Powell, Jane [mailto:Jane Powell@!m.doe.gov]

Sent: Wednesday, August 10, 2011 8:53 AM

To: Lohner, Bill: Schneider, Tom

Cc: Hertel, Bill (CONTR); Lupton, Gregory (CONTR); Hooten, Gwen
Subject: FP - Thursday Call on 5 year Review

Gentlemen -

Thanks for setting up the call. It will be worthwhile to talk, rather
than letter writing. Please call my desk phone - 513 648 3148. Would you also please send us a few lines on
what the general area of major comments are so we can be more ready for the call?

I am very sorry for the loss of your colleague. You have my empathy -

Jane Powell

USDOE - Office of Legacy Management
Fernald Preserve & Mound

513 648 3148

cell 513 910 4009



11.

13.

Commenting Organization: Ohio EPA

Section #::3.4 Pg#: 4 Code: C

Comment: Ohio EPA also sued DOE and NLO for violations of hazardous waste and
water pollution laws, as well as, natural resource damages in March 1986.

Response: Comment acknowledged.
Action: None.
[suggested change]

3.4 Initial Response

On March 9, 1985, EPA issued a Notice of Noncompliance to DOE, identifying concerns about
environmental impacts associated with Fernald's past and ongoing operations. [Ohio EPA sued DOE and
NLO for violations of hazardous waste and water pollution laws in 1986.] In [response +986], DOE
initiated the CERCLA process [that same year] to characterize the nature and extent of contamination at
the Fernald Feed Materials Production Center (FMPC), establish risk-based cleanup standards, and
select the appropriate remediation technologies to achieve those standards. In November 1989,

EPA placed the Fernald site on the NPL. By 1991, the site mission had officially changed from

uranium production to environmental remediation and site restoration under CERCLA.

Commenting Organization: Ohio EPA ‘

Section #: 5.4 Pg #: 20 Code: C

Comment: The repeated occurrence of deer stands on site is evidence that institutional
controls may not be adequate for this specific activity. It is also likely that the users of
these stands possessed firearms and/or other prohibited articles.

Response: There have only been two instances of deer stands discovered on site since
closure in 2006. This low frequency of occurrence does not warrant any change to
current institutional controls. If the frequency increases in the coming year, further
evaluation will be necessary.

[suggested change]

5.4 Site Inspection
13

Inspections in 2010 demonstrated that institutional controls at the Fernald Preserve are functioning

as intended. Very few instances of prohibited activities have been observed, [including the discovery of
deer stands, and the occasional hiker wandering off trail.] and Institutional controls are in place and
properly maintained. [If the frequency of prohibited activities increases further evaluation will be
necessary.] OSDF findings mostly related to the presence of

woody vegetation on the cap and the need for several minor fence repairs. These items are

addressed as part of routine maintenance of the site.

Commenting Organization: Ohio EPA
Section: 6.0 Pg #: 21 Code: C
Comment: According to Section 4.0 of US EPA guidance on Five Year Reviews,



‘Assessing The Protectiveness of the Remedy,” the Waste Pit 3 area remedy was never
achieved due to not being able to meet the FRLs for surface water. DOE should

answer “Question A” of Section 4.0 of the guidance as “no” due to not meeting the
remedial action objectives.

Response: Disagree. Per table 9-5 of the OU5 ROD, the surface water FRL applies to
the Great Miami River and Paddys Run, and the point of compliance is outside the
mixing zone.

Action: None.

Ohio EPA Response: The intent of risk management is to avoid unnecessary
exposures to members of the public. The seeps west of former waste pit 3 are a source
for potential direct human exposure to contaminated surface water that exceeds the
FRL. With children and families utilizing the site for various educational programs it
would be unfortunate to have to explain that the children were splashing around in a
puddle with uranium concentrations that exceed the FRL.

[suggested change]

6.1 Question A: Remedy Function

Question A: Is the remedy functioning as intended by the decision documents?
6.1.1 OU1- Waste Pits

Remedial actions involved the excavation, drying as necessary, transportation by rail, and

disposal of waste pit materials at the Energy Solutions (formerly Envirocare) facility in Clive,

Utah. Remedial actions for OU1 involving the excavation and shipment of waste pit materials

were completed in June 2005. The D&D of remedial action infrastructure was completed in

October 2005. The Final Remedial Action Report, which documents completion of remedial

actions under OU1, was approved in August 2006. [The seeps in the western portion of OU1 with
elevated uranium concentrations will continue to be monitored and institutional controls will continue to
be implemented to prevent direct human exposure in this area.] The remedial actions for OU]1 are
complete as intended by the OU1 Record of Decision.



Lupton, Gregow (CONTR)

From: Powell, Jane

Sent: : Thursday, August 11, 2011 10:21 AM

To: Hertel, Bill (CONTR)

Cc: Lupton, Gregory (CONTR)

Subject: FW: FP - EPA-OEPA Transmittal of responses to comments on CERCLA 5-yr review
FYl and use.

————— Original Message-----

From: TIMOTHY FISCHER [mailto:Fischer. Timothy@epamail.epa.gov]

Sent: Wednesday, August 03, 2011 11:57 AM

To: Powell, Jane

Cc: TIMOTHY FISCHER; Tom.Schneider@epa.state.oh.us

Subject: Re: FP - EPA-OEPA Transmittal of responses to comments on CERCLA 5-yr review

Jane,

The responses are acceptable to EPA. Please submit the revised Five-Year Review Report and | will place
the document in sign-off.

Thanks,
Tim

From: "Powell, Jane" <Jane.Powell@Im.doe.gov>

To: TIMOTHY FISCHER/R5/USEPA/US@EPA,
<Tom.Schneider@epa.state.oh.us>

Date: 07/27/2011 07:52 AM

Subject: FP - EPA-OEPA Transmittal of responses to comments on CERCLA
5-yr review

Tim and Tom -

Think this means we are awaiting your agreement so we can revise the document?
Tim - Was good seeing you yesterday.

Tim and Tom - look forward to .seeing you the end of next month -

Thanks,

Jane Powell

USDOE - Office of Legacy Management

Fernald Preserve & Mound

513 648 3148

cell 513 910 4009

[attachment "Transmittal of Responses to EPA-OEPA on Draft Final 3rd 5-Year Review Report for Fernald
Preserve.pdf" deleted by TIMOTHY FISCHER/R5/USEPA/US]



Environmental
Protection Agency

Ohio

John R. Kasich, Governor
Mary Taylor, Lt. Governor
Scott J. Nally, Director

August 11, 2011

Ms. Jane Powell

Fernald Site Mgr
DOE-LM-20.1

10995 Hamilton Cleves Hwy
Harrison OH 45030

RE: Response to Department of Energy Responses to Ohio EPA Comments on
the Draft Final Third Five-Year Review Report for the Fernald Preserve

Dear Ms. Powell:

Ohio EPA has reviewed the Department of Energy’s, “Transmittal of Responses to
Environmental Protection Agency and Ohio Environmental Protection Agency
Comments on the Draft Final Third Five-Year Review Report,” received July 15, 2011.

Ohio EPA concurs with the comment responses with the exception of original comments
numbered 7, 11, and 13. Per our teleconference on August 8, 2011, these comments
are resolved by editing the Draft Final Third Five-Year Review Report for the Fernald
Preserve as indicated in brackets and red text below:

3.4 Initial Response

On March 9, 1985, EPA issued a Notice of Noncompliance to DOE, identifying concerns about
environmental impacts associated with Fernald's past and ongoing operations. [Ohio EPA sued DOE
and NLO for violations of hazardous waste and water pollution laws in 1986.] In [response +986].
DOE initiated the CERCLA process [that same year] to characterize the nature and extent of
contamination at the Fernald Feed Materials Production Center (FMPC), establish risk-based cleanup
standards, and select the appropriate remediation technologies to achieve those standards. In
November 1989, EPA placed the Fernald site on the NPL. By 1991, the site mission had officially
changed from uranium production to environmental remediation and site restoration under CERCLA.

5.4 Site Inspection
3

Inspections in 2010 demonstrated that institutional controls at the Fernald Preserve are functioning

as intended. Very few instances of prohibited activities have been observed, [including the discovery
of deer stands. and the occasional hiker wandering off trail ] ard Institutional controls are in place and
properly maintained. [If the frequency of prohibited activities increases further evaluation will be
necessary.] OSDF findings mostly related to the presence of woody vegetation on the cap and the need
for several minor fence repairs. These items are addressed as part of routine maintenance of the site.

Southwest District Office 937 | 285 6357
401 East Fifth Street 937 | 285 6249 (fax)
Dayton, OH 45402-2911 www.epa.ohio.gov



Ms. Jane Powell
August 11, 2011
Page 2

6.1.1 OU1- Waste Pits

Remedial actions involved the excavation, drying as necessary, transportation by rail, and

disposal of waste pit materials at the Energy Solutions (formerly Envirocare) facility in Clive,

Utah. Remedial actions for OU1 involving the excavation and shipment of waste pit materials

were completed in June 2005. The D&D of remedial action infrastructure was completed in

October 2005. The Final Remedial Action Report, which documents completion of remedial

actions under OU1, was approved in August 2006. | The seeps in the western portion of OU | with
elevated uranium concentrations will continue to be monitored and institutional controls will continue
to be implemented to prevent direct human exposure in this area.| The remedial actions for OU1 are
complete as intended by the OU1 Record of Decision.

Upon incorporating the changes indicated in the response to comments and this letter,
Ohio EPA approves the Third Five-Year Review Report for the Fernald Preserve.

If there are any questions, please contact me at (937) 285-6466.
Sincerely,

i D

Thomas A. Schnefder
Fernald Project Manager
Division of Environmental Response and Revitalization
Federal Facilities Section

TAS/rb

cc. Tim Fischer, US EPA
Bill Hertel, Stoller Corp.



Department of Energy
Washington, DC 20585

July 14, 2011

Mr. Timothy Fischer

U.S. Environmental Protection Agency
Region V-SRF-6J

77 W. Jackson Blvd.

Chicago, IL 60604-3590

Mr. Thomas Schneider, Project Manager
Ohio Environmental Protection Agency
Southwest District Office '

401 East 5th Street

Dayton, Ohio 45402-2911

Dear Mr. Fischer and Mr. Schneider:

Subject: Transmittal of Responses to Environmental Protection Agency and Ohio

Environmental Protection Agency Comments on the Draft Final Third Five-Year
Review Report for the Fernald Preserve

References: 1) Email, T. Fischer to J. Powell, “Fernald FYR,” dated June 1, 2011
2) Email, T. Fischer to J. Powell, “RE: Catching up on a few things,” dated June
21,2011
3) Email, T. Fischer to J. Powell, “Fernald FYR,” dated July 8, 2011
4) Letter, T. Schneider to J. Powell, “Ohio EPA Comments on: Third Five-Year
Review Report for the Fernald Preserve,” dated June 10, 2011

This letter transmits the Responses to United States Environmental Protection Agency (EPA)
Comments (References 1, 2, and 3) and Ohio Environmental Protection Agency (OEPA)

Comments (Reference 4) on the draft final Third Five-Year Review Report for the Fernald
Preserve to the EPA and OEPA.

The Third Five-Year Review Report shall be finalized and transmitted once you approve DOE’s
responses to your comments.

@ Printed with soy ink on recycled paper



Mr. Timothy Fischer
Mzr. Thomas Schneider
Page 2

If you have any questions regarding this matter, please contact me at (513) 648-3148. Please
send any correspondence to:

U.S. Department of Energy
Office of Legacy Management
10995 Hamilton-Cleves Highway
Harrison, OH 45030

Sincerely,

Louctd

ne Powell

Fernald Preserve Site Manager
DOE-LM-20.2 .

Enclosure

cc w/enclosures:

M. Cullerton, Tetra Tech

S. Helmer, ODH

G. Hooten, DOE-LM

T. Schneider, OEPA (3 copies of enclosure)

M. Shupe, HSI GeoTrans

Project File FER 115.02.05(A) (Thru W. Sumner)
Administrative Records (Thru W. Sumner)

cc w/o enclosures: (electronic)
T. Pauling, DOE

K. Reed, DOE

K. Broberg, Stoller

B. Hertel, Stoller

J. Homer, Stoller

G. Lupton, Stoller

K. Voisard, Stoller

S. Walpole, Stoller

C. White, Stoller



Response to United States Environmental Protection Agency Comments on the
Draft Final Third Five-Year Review Report for the Fernald Preserve
April 2011

1. Commenting Organization: EPA
Section: 6.0 Pg# 25

Comment: There was no actual data or even graphs of a few key wells to see how
mass removed translates into groundwater concentrations. This is needed to confirm
your expected timeframes for groundwater cleanup are on track. Table 6 has labels
which don't make sense and huge deviation in the numbers. Not a clear message.

There was no mention that an MCL was promulgated for uranium since 2000, and that it
could have an effect on the time needed to achieve the groundwater standard.

Include a map of the IC area relative to the groundwater plume.
Response: This comment presents four issues:

1) Time-concentration graphs for select wells

2) Message presented by Table 6

3) 2001 groundwater MCL change

4) Map of institutional controls (IC) area relative to the groundwater plume

Issue 1: Although there are no time-concentration graphs presented in the five-year
report, Section 6.1.6 states that concentration versus time plots are published annually
in site environmental reports.

Issue 2: The intent of Table 6 is to show that model predictions for uranium
concentrations in the aquifer have remained reasonable over the past five years. If
concentration predictions were not reasonable, then the statistics presented in Table 6

for 2005 and 2010 would have all increased indicating that measured concentrations
are not matching model predictions. As shown in Table 6, all the statistics between
2005 and 2010 have decreased, indicating good agreement. This information could
perhaps be better presented by eliminating the second column of Table 6, and changing
the third and fourth column headings to “First Residual Assessment Results from 2005,”
and “Second Residual Assessment Results from 2010,” respectively.

Issue 3: The maximum contaminant level change from 2001 (20 pg/L to 30 ug/L) is

incorporated in the current aquifer remedy design (Waste Storage Area (Phase I1)
Design).

Issue 4: A map of the uranium plume is provided in Attachment 7. Groundwater ICs
apply to the area within the boundary of the plume (i.e., Total Uranium Contour (30
ug/L) 2" Half 2009) shown in Attachment 7.

Action: Table 6 will be revised as stated in the response.




2. Commenting Organization: EPA

Section: 6.0 Pg# 24

Comment: Institutional Controls: A map specifically relating the area of the plume
exceeding the cleanup level in Hamilton County to the Hamilton County well permit
program would be helpful. Also, more detail on the County well permit program would
be helpful, as this seems to be the primary mechanism for preventing exposure to

currently contaminated ground water. | assume there is no off-site plume in Butler
County?

If there is a deed that incorporates the ICs for the site, we should include a copy of the
deed(s) as an attachment to the report if that is practical.

Response: This comment presents two issues:

1) How the site interacts with the Hamilton County Well Permit Program, and
2) If and how ICs are incorporated into the deed.

Issue 1: The uranium plume in the GMA resides in Hamilton County. The information
provided by the second bullet in Section 6.1.7 already discusses water well permitting
but will be expanded to address this comment by adding the following information:
“‘DOE has sent a letter and map documenting the contaminated area to the Hamilton
County Health Department and requested that no permits be issued in this area, given
the contamination and the ongoing aquifer remediation (Attachment 7). Additionally, the
letter requests that DOE be notified of any proposed drilling activities in the vicinity of
the plume. If DOE is made aware of any drilling activities in the area of the off-site
plume, the regulators must be notified.”

Please note that Attachment 7 will be a new attachment and that the subsequent
attachments will be renumbered. Also, the letter provided in Attachment 7 provides a
map of the uranium plume that exceeds the cleanup level of 30 ug/L.

Issue 2: The deed to the site property has not been amended to show restrictions.
DOE did not add restrictions to the deed since they will maintain ownership in
perpetuity. This information is already provided in the third bullet on page 14.

Action: None



3. Commenting Organization: EPA
Section: 6.0 Pg# 1
Comment: According to the EPA Comprehensive Five-Year Review Guidance:

1.3.3 What are triggers for subsequent statutory and policy reviews?

After completion of the first statutory or policy five-year review, the trigger for
subsequent reviews is the signature date of the previous Five-Year Review
report. For reviews led by other Federal agencies, States, or Tribes, and where
EPA has a concurrence role, the trigger for subsequent reviews corresponds to
EPA’s concurrence signature date of the preceding Five-Year Review report (see
Sections 3.7.2 and 3.7.3).

EPA's concurrence date is the September 16, 2006 date. We should remove/change all
references to the due date for this FYR to September 16, 2011.

Response: Agree. The due date for this five-year review will be changed to September
16, 2011.

Action: As indicated in the response.



Responses to Ohio Environmental Protection Agency Comments on the
Draft Final Third Five-Year Review Report for the Fernald Preserve
April 2011

1. Commenting Organization: Ohio EPA

Section: Exe Summary/General Pg#: vii Code: C

Comment: Each OU in the summary needs to be addressed individually. Each OU
should include a review of the protectiveness statements, the remedy, and reference
each of the OU’s RODs (see US EPA guidance on Five Year Reviews dated 6-2001). In
addition, a brief discussion regarding Fernald’s institutional controls and monitoring
program needs to be included along with a brief statement on how they are protective.

Response: DOE believes that the Executive Summary complies with the intent of the
EPA guidance on Five Year Reviews.

Action: None.

2. Commenting Organization: Ohio EPA

Section: Exe Summary Pg#: vii Code: C

Comment: In DOE’s list of OU’s, the OSDF needs to be included as part of the remedy.
The OSDF was originally part of OU2 and contains materials from OU3 and OUS5.

Response: The purpose of the list of operable units (OUs) listed in the executive
summary is to define the OUs themselves. The remedy performance discussion is
provided in general terms. The specifics of the remedy are discussed in Section 4.0.
On-site disposal (as part of the remedy) is discussed in Section 4.1.

Action: None.

3. Commenting Organization: Ohio EPA

Section: Five Yr Review Summary Form Pg#: x Code: C

Comment: Use a separate Summary Form for each OU. This will provide clarity for each
of the separate remedies (see attached example).

Response: DOE believes that the current form provides sufficient clarity.

Action: None.



4. Commenting Organization: Ohio EPA

Section: 1.0/Introduction Pg#: 1 Code: C

Comment: Please address the “purpose” for writing the Five Year Review. DOE needs
to include a statement indicating DOE’s requirements to continue monitoring, continue
with care and maintenance of the site, and ensure that institutional controls are keeping
the remedy in place (via the LMICP).

Response: Agree.
Action: Section 1.0 will be updated with the information identified in the comment.

5. Commenting Organization: Ohio EPA

Section: 1.0/Introduction Pg#: 1, first para Code: E
Comment: The third sentence in the first paragraph is much clearer without the
statement “no less often than.”

Response: Agree.

Action: The statement “no less often than” shall be removed from the text.

6. Commenting Organization: Ohio EPA

Section: 2.0/Site Chronology Pg#: 2 Code: C

Comment: Several events are missing from Table 1 (refer to US EPA’s Guidance on
Five Year Reviews). Include when EPA and DOE signed the Federal Facilities
Compliance Agreement which initiated the RI/FS process since it is significant and is
discussed further in the document.

Response: Disagree. The Federal Facilities Compliance Agreement and its effective
date (i.e., month and year) are listed in Table 1.

Action: None.
7. Commenting Organization: Ohio EPA
Section #: 3.4 Pg#: 4 Code: C

Comment: Ohio EPA also sued DOE and NLO for violations of hazardous waste and
water pollution laws, as well as, natural resource damages in March 1986.

Response: Comment acknowledged.

Action: None.



8. Commenting Organization: Ohio EPA
Section #: 4.1 Pg#:. 7 Code: C

Comment: The discussion of the RODs should include any ESDs and/or ROD
amendments.

Response: Agree.

Action: Changes to the RODs shall be added to the discussion in Section 4.1.

9. Commenting Organization: Ohio EPA
Section #: 4.2.6 Pg#: 13 Code: C
Comment: Suggest rewording the first bullet to read: Excavation of contaminated soil

and sediment with conventional construction equipment that were detected as above
FRLs.

The statement that “concentrations of contaminants at the entire site are below FRLs” is
misleading and not true.

Response: Disagree. The Fernald Preserve was certified to ensure that area-specific

contaminants of concern do not exceed soil and sediment FRLs specified in the relevant
RODs.

Action: None



10. Commenting Organization: Ohio EPA

Section #: 4.2.6 Pg #: 14 Code: C

Comment: There is an environmental covenant signed in 2008 with the state of Ohio
preventing the use of groundwater. This should be added as an institutional control
bullet for this section.

Response: The environmental covenant references the Operable Unit 5 Record of
Decision, which contains the institutional control language. The specific language in the
OUS5 ROD is located in Section 10.1.3, “consistent with the target land use objective for
the on-property area (restricted use as an undeveloped park), institutional control
measures will be implemented, as necessary, to prevent the use of the aquifer as an
on-property drinking water supply.“ Section 4.2.6 presents examples of institutional
controls. The specific groundwater institutional controls are listed in Section 6.1.7. The
second paragraph in Section 6.1.7 will be modified to reference the language found in
the OUS ROD.

Action: The second paragraph in Section 6.1.7 will be changed to read as follows:

“The well field is not contained within a fenced area, but individual extraction well
controls are enclosed in locked well houses to prevent access by the public. All
monitoring wells are kept locked. Consistent with the target land use objective for
the on-property area (restricted use as an undeveloped park), institutional control
measures have been implemented to prevent the use of the aquifer as an on-
property drinking water supply. Institutional controls, designed to preclude the
use of groundwater in the off-property area where groundwater contamination is
greater than the 30 pg/L uranium FRL, remain in place and consist of:”

11. Commenting Organization: Ohio EPA

Section: 5.4 Pg#: 20, first para/third sentence Code: E

Comment: Please reword this sentence. “For OSDF inspections, some or all of the
vegetated caps are walked down” to read “For OSDF cap inspections, the entire facility
is walked down during the Spring and Fall. During the other two quarters, Cells 1,7 & 8
are inspected”.

Response: References to OSDF Cells 1, 7, and 8 were left out of the text because there
is no specific requirement to walk these areas down. The LMICP only states that “areas
of recent revegetation or other significant maintenance” will be walked down quarterly.
Since 2009, this has included Cells 1, 7, and 8. At some point, it will be agreed to that
these specific portions of the OSDF cap do not require quarterly inspection.

Action: None.



12. Commenting Organization: Ohio EPA

Section #: 5.4 Pg #: 20 Code: C

Comment: The repeated occurrence of deer stands on site is evidence that institutional
controls may not be adequate for this specific activity. It is also likely that the users of
these stands possessed firearms and/or other prohibited articles.

Response: There have only been two instances of deer stands discovered on site since
closure in 2006. This low frequency of occurrence does not warrant any change to
current institutional controls. If the frequency increases in the coming years, further
evaluation will be necessary.

Action: None.

13. Commenting Organization: Ohio EPA

Section #: 5.4 Pg #: 20 Code: C

Comment: Suggest mentioning that one of the biggest challenges for the ecological
restoration of the site is the continuous battle with invasive plant species.

Response: Agreed.

Action: Add the following paragraph to Section 5.4: “Challenges for ecological
restoration have mostly shifted from vegetation establishment to invasive species
control. Resources are required to reduce the spread of several non-native herbaceous
and woody plants, including Canada thistle, bush honeysuckle, reed canary grass, and
more recently, callery pear.”

14. Commenting Organization: Ohio EPA

Section: 6.0 Pg #: 21 Code: C

Comment: According to Section 4.0 of US EPA guidance on Five Year Reviews,
“Assessing The Protectiveness of the Remedy,” the Waste Pit 3 area remedy was never
achieved due to not being able to meet the FRLs for surface water. DOE should answer
“Question A” of Section 4.0 of the guidance as “no” due to not meeting the remedial
action objectives. ,

Response: Disagree. Per Table 9-5 of the OU5 ROD, the surface water FRL applies to
the Great Miami River and Paddys Run, and the point of compliance is outside the
mixing zone.

Action: None



15. Commenting Organization: Ohio EPA

Section #: 6.1.14 Pg #: 27 Code: C

Comment: There was concern over seeps along the toe of the OSDF draining toward
the drainage swale. An engineering report was produced identifying the preferential flow
patterns off the cell cap due to vehicular traffic during cell construction.

Response: Agreed

Action: Add the following paragraph to Section 6.1.14: “In 2009, concern was raised
regarding potential seeps along the eastern toe of the OSDF. Cattails were observed on
the side of the riprap drainage in several locations. An engineering evaluation was
conducted, which determined that finer-grained material was retarding flow in these
locations. The interval and position of these areas indicated that the fines were a result
of access roads that were used during the final cover construction. A subsequent review
of design calculations for the east channel revealed that the vegetation does not impact
the performance of the channel.”

16. Commenting Organization: Ohio EPA

Section: 8.0/Table 26 Pg#: 58 Code: C

Comment: Table 26 Issue 2, requires further explanation. In addition to continuing to
monitor and maintain a sampling program DOE needs to ensure that access to this area
is limited as designed by existing institutional controls, i.e. public access is limited to the
trails.

Response: The intent of Table 26 is to identify recommendations and follow-up actions
for the issues identified in Section 7.0. Current institutional controls are already in place
to limit public access to the area west of former Waste Pit 3 as well as other areas;
therefore, they are not a part of the recommendations and follow-up actions of Table 26.

Action: None

17. Commenting Organization: Ohio EPA

Section #: 9.0 Pg #: 59 Code: C

Comment: The phrase, “All waste materials have been removed...” should be reworded
to state that all detected waste material and debris above FRLs have been
removed... The fact that contaminated debris has been found on site requires a change
in the wording to reflect that all detected material and debris have been removed.

Response: Agree in part. All contaminated debris are considered to be waste material.
The sentence shall be revised to “All known waste materials have been removed and
disposed of permanently.”

Action: As indicated in the response.



18. Commenting Organization: Ohio EPA

Section #: 10 Pg #: 60 Code: C

Comment: The due dates are stated inconsistently. It is sometimes referenced as April
and other times referenced as September.

According to the EPA Comprehensive Five-Year Review Guidance:

1.3.3 What are triggers for subsequent statutory and policy reviews?

After completion of the first statutory or policy five-year review, the trigger for
subsequent reviews is the signature date of the previous Five-Year Review report. For
reviews led by other Federal agencies, States, or Tribes, and where EPA has a
concurrence role, the trigger for subsequent reviews corresponds to EPA’s concurrence
signature date of the preceding Five-Year Review report (see Sections 3.7.2 and 3.7.3).

EPA's concurrence date is the September 16, 2006 date. Remove/change all
references to the due date for this FYR to September 16, 2011.

Response: Agree. The due date for this five-year review will be changed to September
16, 2011.

Action: As indicated in the response.



From: Powell, Jane

Sent: Wednesday, June 01, 2011 8:12 AM
To: Lupton, Gregory (CONTR)

Cc: Hertel, Bill (CONTR)

Subject: FW: Fernald FYR

This is good news. | will do what | can to get something from OEPA - | have a call into
Tom.

Congrats on us getting back minimal comments -
Thanks -

Jane Powell

USDOE - Office of Legacy Management
Fernald Preserve

513 648 3148

cell 513 910 4009

From: Fischer.Timothy@epamail.epa.gov [mailto:Fischer. Timothy@epamail.epa.gov]
Sent: Tuesday, May 31, 2011 5:50 PM

To: Powell, Jane

Cc: donna.bohannon@epa.state.oh.us

Subject: Fernald FYR

Jane,

| have completed my review of the FYR for Fernaid. | don't really have any comments
other than on the due date of the report. There were mentions of a due date in April in
some places and September in another.

According to the EPA Comprehensive Five-Year Review Guidance:

1.3.3 What are triggers for subsequent statutory and policy reviews?

After completion of the first statutory or policy five-year review, the trigger for subsequent
reviews is the signature date of the previous Five-Year Review report. For reviews led by
other Federal agencies, States, or Tribes, and where EPA has a concurrence role, the
trigger for subsequent reviews corresponds to EPA’s concurrence signature date of the
preceding Five-Year Review report (see Sections 3.7.2 and 3.7.3).

EPA's concurrence date is the September 16, 2006 date. We should remove/change all
references to the due date for this FYR to September 16, 2011.

| should mention that the report is still under review by Brian Barwick, our IC '
coordinators and EPA HQ. | will transmit any comments | get from them.

Thanks,
Tim



————— Original Message-----

From: Powell, Jane

Sent: Tuesday, June 21, 2011 8:21 AM

To: Hertel, Bill (CONTR)

Cc: Lupton, Gregory (CONTR)

Subject: FW: Catching up on a few things 5 Year Review Comment USEPA

Will try to remember to check my Bberry and forward anything on Thursday morning, if
needed.

----- Original Message-----

From: Fischer. Timothy@epamail.epa.gov [mailto:Fischer. Timothy@epamail.epa.gov]
Sent: Monday, June 20, 2011 5:46 PM

To: Powell, Jane

Cc: Fischer. Timothy@epamail.epa.gov; tom.schneider@epa.state.oh.us

Subject: RE: Catching up on a few things

Thanks Jane...

Brian Barwick did not have any comments. | got one comment from our Five-Year
Review Coordinator. It was....

Institutional Controls: A map specifically relating the area of the plume exceeding the
cleanup level in Hamilton County to the Hamilton County well permit program would be
helpful. Also, more detail on the County well permit program would be helpful, as this
seems to be the primary mechanism for preventing exposure to currently contaminated
ground water. | assume there is no off-site plume in Butler County?

| have given EPA HQ and our IC Coordinator until Wed to give me any others and then
the door is closed.

If there is a deed that incorporates the ICs for the site, we should include a copy of the
deed(s) as an attachment to the report if that is practical.

Thanks,
Tim



From: TIMOTHY FISCHER [mailto:Fischer.Timothy@epamail.epa.gov]
Sent: Friday, July 08, 2011 1:59 PM

To: Powell, Jane

Cc: TIMOTHY FISCHER; tom.schneider@epa.state.oh.us

Subject: Fernald FYR

Jane,

| received these comments from EPA HQ. Please proceed with drafting responses to
comments and revising the FYR report if you haven't started already. This will be the
last of the comments | send you... | promise!! ha ha... | apologize for how long this
whole process has taken. | hope to make the Mound report move a little faster.

There was no actual data or even graphs of a few key wells to see how
mass removed translates into groundwater concentrations. This is
needed to confirm your expected timeframes for groundwater cleanup
are on track. Table 6 has labels which don't make sense and huge
deviation in the numbers. Not a clear message.

there was no mention that an MCL was promulgated for uranium since
2000, and that it could have an effect on the time needed to achieve
the groundwater standard

include a map of the IC area relative to the groundwater plume

Thanks,
Tim



{ Environmental
Protection Agency

John R. Kasich, Governor
Mary Taylor, Lt. Governor
Scott J. Nally, Director

June 10, 2011

Ms. Jane Powell

Fernald Site Mgr
DOE-LM-20.1

10995 Hamilton Cleves Hwy
Harrison OH 45030

Ms. Powell:

Ohio EPA received Fernald’s “Third Five-Year Review Report for the Fernald Preserve’,
dated March 29, 2011. Ohio EPA has reviewed the report and our comments are
enclosed.

If there are any questions, please contact me at (937) 285-6466.

Sincerely,

Thomas A. Schneider

Fernald Project Manager

Division of Environmental Response and Revitalization
Federal Facilities Section

Cc: Tim Fischer, US EPA
Bill Hertel, Stoller Corp.

L

Southwest District Office 937 | 285 6357

401 East Fifth Street 937 | 285 6249 (fax)
Dayton, OH 45402-2911 www.epa.ohio.gov



Ohio EPA Comments on:

Five-Year Review Report
Third Five-Year Review Report fo the Fernald Preserve
Butler and Hamilton Counties, Ohio
April 2011

Commenting Organization: Ohio EPA
Section: Exe Summary/General Pg#: vii Code: C

Comment: Each OU in the summary needs to be addressed individually. Each OU
should include a review of the protectiveness statements, the remedy, and reference
each of the OU’s RODs (see US EPA guidance on Five Year Reviews dated 6-2001). In
addition, a brief discussion regarding Fernald's institutional controls and monitoring
program needs to be included along with a brief statement on how they are protective.

Commenting Organization: Ohio EPA
Section: Exe Summary Pg#: vii Code: C

Comment: In DOE's list of OU’s, the OSDF needs to be included as part of the remedy.
The OSDF was originally part of OU2 and contains materials from OU3 and QUS5.

Commenting Organization: Ohio EPA
Section: Five Yr Review Summary Form Pg#: x Code: C

Comment: Use a separate Summary Form for each OU. This will provide clarity for
each of the separate remedies. (see attached example)

Commenting Organization: Ohio EPA
Section: 1.0/Introduction Pg#: 1 Code: C

Comment: Please address the “purpose” for writing the Five Year Review. DOE needs
to include a statement indicating DOE'’s requirements to continue monitoring, continue
with care and maintenance of the site, and ensure that institutional controls are keeping
the remedy in place (via the LMICP).

Commenting Organization: Ohio EPA

Section: 1.0/Introduction Pg#: 1, first para Code: E
Comment: The third sentence in the first paragraph is much clearer without the
statement “no less often than”.

Commenting Organization: Ohio EPA
Section: 2.0/Site Chronology  Pg#: 2 Code: C

Comment: Several events are missing from Table 1 (refer to US EPA’s Guidance on
Five Year Reviews). Include when EPA and DOE signed the Federal Facilities



10.

11.

12.

Compliance Agreement which initiated the RI/FS process since it is significant and is
discussed further in the document.

Commenting Organization: Ohio EPA

Section#:3.4 Pg# 4 Code: C

Comment: Ohio EPA also sued DOE and NLO for violations of hazardous waste and
water poliution laws, as well as, natural resource damages in March 1986.

Commenting Organization: Ohio EPA

Section#:4.1 Pg#:7 Code: C
Comment: The discussion of the RODs should include any ESDs and/or ROD
amendments.

Commenting Organization: Ohio EPA

Section #: 4.2.6 Pg#: 13 Code: C

Comment: Suggest rewording the first bullet to read: Excavation of contaminated soil
and sediment with conventional construction equipment that were detected as above
FRLs. :

The statement that “concentrations of contaminants at the entire site are below FRLs” is
misleading and not true.

Commenting Organization: Ohio EPA

Section #: 4.2.6 Pg #: 14 Code: C

Comment: There is an environmental covenant signed in 2008 with the state of Ohio
preventing the use of groundwater. This should be added as an institutional control
bullet for this section.

Commenting Organization: Ohio EPA

Section: 5.4 Pg#: 20, first para/third sentence Code: E

Comment: Please reword this sentence. “For OSDF inspections, some or all of the
vegetated caps are walked down” to read “For OSDF cap inspections, the entire facility
is walked down during the Spring and Fall. During the other two quarters, Cells 1,7 & 8
are inspected”.

Commenting Organization: Ohio EPA

Section#: 5.4 Pg#: 20 Code: C

Comment: The repeated occurrence of deer stands on site is evidence that institutional
controls may not be adequate for this specific activity. It is also likely that the users of
these stands possessed firearms and/or other prohibited articles.

Commenting Organization: Ohio EPA

Section#: 5.4 Pg#: 20 Code: C

Comment: Suggest mentioning that one of the biggest challenges for the ecological
restoration of the site is the continuous battle with invasive plant species.
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14.

15.

16.

17.

Commenting Organization: Ohio EPA

Section: 6.0 Pg#: 21 Code: C

Comment: According to Section 4.0 of US EPA guidance on Five Year Reviews,
“‘Assessing The Protectiveness of the Remedy,” the Waste Pit 3 area remedy was never
achieved due to not being able to meet the FRLs for surface water. DOE should
answer “Question A” of Section 4.0 of the guidance as “no” due to not meeting the
remedial action objectives.

Commenting Organization: Ohio EPA

Section #: 6.1.14 Pg#: 27 Code: C

Comment: There was concern over seeps along the toe of the OSDF draining toward
the drainage swale. An engineering report was produced identifying the preferential flow
patterns off the cell cap due to vehicular traffic during celi construction.

Commenting Organization: Ohio EPA

Section: 8.0/Table 26 Pg#: 58 Code: C

Comment: Table 26 Issue 2, requires further explanation. In addition to continuing to
monitor and maintain a sampling program DOE needs to ensure that access to this area
is limited as designed by existing institutional controls, i.e. public access is limited to the
trails.

Commenting Organization: Ohio EPA

Section#: 9.0 Pg#: 59 Code: C

Comment: The phrase, “All waste materials have been removed...” should be reworded
to state that all detected waste material and debris above FRLs have been
removed... The fact that contaminated debris has been found on site requires a change
in the wording to reflect that all detected material and debris have been removed.

Commenting Organization: Ohio EPA

Section #: 10 Pg #: 60 Code: C

Comment: The due dates are stated inconsistently. It is sometimes referenced as April
and other times referenced as September.

According to the EPA Comprehensive Five-Year Review Guidance:

1.3.3 What are triggers for subsequent statutory and policy reviews?

After completion of the first statutory or policy five-year review, the trigger for
subsequent reviews is the signature date of the previous Five-Year Review report. For
reviews led by other Federal agencies, States, or Tribes, and where EPA has a
concurrence role, the trigger for subsequent reviews corresponds to EPA’s concurrence
signature date of the preceding Five-Year Review report (see Sections 3.7.2 and 3.7.3).

EPA's concurrence date is the September 16, 2006 date. Remove/change all
references to the due date for this FYR to September 16, 2011.



Table E-6
Five-Year Review Summary Form
Groundwater Operable Unit

SITE |DENTIF|CAIION
Site name (from Wastel AN): : i

EPA ID (from WasteLAN): I

: Dayton, Montgomery & Greene

NPL status: B Final Delsted Other (specify)
Remediation status (choose all that apply):  Under Construction & Operating  Complete
Multiple OUs?* B YES NO I Construction completion date: October 1999

Has site been iut into reuse? YES & NO :

Lead agency: EPA State Tribe [ Other Federal Agency [N
Author name: I

Author title: Project Manager I Author affiliation: NG
Review period:** December 2004 to April 2010

Date(s) of site inspection: Not Applicable

Type of review:

& Post-SARA Pre-SARA NPL-Removal only
Non-NPL Remedial Action Site NPL State/Tribe-lead
Regional Discretion i

Review number: 01 (first) 2 (second) 3 (third)  Other (spscify)
Triggering action:

Actual RA Onsite Construction at OU #__ Actual RA Start at OU#
Construction Complstion & Previous Five-Year Review Report
Other (specify)

Trigaering action date (from WasteLAN): 20 December 2005
Due date (five years after triggering action date). 20 December 2010

* [*OU" refers to operable unit.]

** [Review period should correspond to the actual start and end dates of the Five-Year Review in
WasteLAN.]
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Table E-6
Five-Year Review Summary Form
Groundwater Operable Unit, cont’d.

Issues: ,
There were no issues identified during the Five-Year Review.

Recommendations and Follow-up Actions:

Changes to the [ NN sampling program were developed through the RPO
process in'2009 and are presented in the Remedial Process Optimization report (Shaw, 2009).
The approved revisions to the program will be implemented in FY11.

In addition, an RPO for the groundwater treatment system (GWTS) at LF5 was completed in
September 2010 and is being reviewed by the agencies. This evaluation was conducted to
develop a new cost effective and dependable GWTS to replace the existing unit. As part of the
optimization a capture zone evaluation was performed to confirm the effectiveness of the
selected remedy in capturing contaminated groundwater at the -boundary.

Recommendations of the GWOU and LF5 GWTS RPOs are as follows:
* Eliminate metals monitoring from the LTM Program,

* Reduce the sampling frequency or eliminate sampling entirely, for a total of 27 wells
* Decrease the frequency of OUS water level monitoring from monthly to-quarterly.

7

Protectiveness Statement(s): :
The remedy for the GWOU is protective of human health and the environment. Exposure
pathways that could result in unacceptable risks are being controlled.
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