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Department of Energy
Office of Legacy Management

May 27, 2010

Dear Fernald Preserve Stakeholder:
2009 SITE ENVIRONMENTAL REPORT

Enclosed for your information and reference is the Fernald Preserve Site Environmental Report
for calendar year 2009. This report presents results from the environmental monitoring
conducted during calendar year 2009, as well as a summary of regulatory compliance activities
at the Fernald Preserve during the year.

Both the U.S. Department of Energy and its contractor, S.M. Stoller, Inc. have reviewed the
report to ensure that valid and accurate environmental monitoring data are reported. This report
is distributed to local, state, and federal agencies and politicians; and the public. It includes a
summary report and a single volume of supporting appendices.

This summary report is intended to serve the same wide audience as past annual reports. Detailed
appendices are also available, and are intended to serve a more technical audience such as the
regulatory agencies, and will receive limited distribution. The summary report and appendices are
available to interested stakeholders through the Visitors Center, which is located at 7400 Willey Rd.,
Hamilton, OH 45013; (513) 648-7500 (open Wednesday through Saturday, 9:00 a.m. to 5:00 p.m., or
by appointment). The summary report will also be made available on the Department of Energy Office
of Legacy Management’s internet site (http:/www.lm.doe.gov) under the Legacy Management Sites
icon.

If you have any questions regarding this report, please email me at fernald@lm.doe.gov or call
me at (513) 648-3148.

Sincerely,

ane Powell

U/Fernald Preserve Manager
DOE-LM-20.1
Enclosure: As Stated
2597 B 3/4 Road, Grand Junction, CO 81503 ] 3600 Collins Ferry Road, Morgantown, WV 26505
1000 Independence Ave., S.W., Washington, DC 20585 0 11025 Dover St., Suite 1000, Westminster, CO 80021
10995 Hamilton-Cleves Highway, Harrison, OH 45030 0 955 Mound Road, Miamisburg, OH 45342
232 Energy Way, N. Las Vegas, NV 89030 0

REPLY TO: Harrison Office
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b

Lpm

m

M gal

M liters
mg/kg
mg/L
mGy/day
mrem/yr
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Measurement Abbreviations

centimeter
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kilogram
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pound
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million gallons

million liters

milligrams per kilogram
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Units (Abbreviations) and Conversion Table

Multiply By To Obtain Multiply By To Obtain
inches 2.54 centimeters (cm) cm 0.3937 inches
feet (ft) 0.3048 meters (m) m 3.281 ft
miles (mi) 1.609 kilometers (km) km 0.6214 mi
pounds (Ib) 0.454 kilograms (kg) kg 2.205 b
gallons 3.785 liters (L) I 0.2642 gallons
square feet (ft)) 0.0929 square meters (m?) m? 10.76 ft?
acres 0.4047 hectares hectares 2.471 acre
cubic yards (yd®) 0.7646 cubic meters (m%) m® 1.308 yd®
cubic feet (ft*) 0.02832 cubic meters (m®) m® 35.31 ft®
picocuries (pCi) 10" curies (Ci) Ci 1012 pCi
pCi/lL 10°® microcuries per liter (uCi/L) | pCi/L 106 pCi/L
millirem (mrem) 0.001 rem rem 1000 mrem
mrem 0.01 millisievert (mSv) mSv 100 mrem
rem 0.01 sievert (Sv) Sv 100 rem
mSv 0.001 Sv Sv 1000 mSv
person-rem 0.01 person-Sv person-Sv 100 person-rem
rad 0.01 gray (Gy) Gy 100 rad
milligray (mGy) 0.001 Gy Gy 1000 mGy
milligrams per liter (mg/L) 1000 micrograms per liter (ug/L) |pg/L 0.001 mg/L
Fahrenheit (°F) (‘F-32) x 5/9 Celsius (°C) ‘C (*Cx9/5) + 32 F

For Natural Uranium in Water

pCi/lL 0.0015 mg/L mg/L 675.7 pCi/L
pCilL 1.48 pg/L g/l 0.6757 pCilL
ug/L 0.6757 pCilL pCilL 1.48 pg/L
For Natural Uranium in Soil

pCilg 1.48 ng/g ng/g 0.6757 pCilg
mg/kg 1 ng/g ng/g 1 mag/kg
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Executive Summary

The 2009 Fernald Preserve Site Environmental Report provides stakeholders with the results
from the Fernald, Ohio, site's environmental monitoring programs for 2009; a summary of the
U.S. Department of Energy's (DOE's) activities conducted on site; and a summary of the Fernald
Preserve's compliance with the various environmental regulations, compliance agreements, and
DOE policies that govern site activities. This report has been prepared in accordance with

DOE Order 450.1A, Environmental Protection Program, and the “Integrated Environmental
Monitoring Plan,” which is Attachment D of the Comprehensive Legacy Management and
Institutional Controls Plan (LMICP) (DOE 2009a).

The Fernaid Preserve has been successfully remediated, and only the continued operation of the
groundwater remedy and the care and maintenance of the on-site disposal facility (OSDF) are
ongoing components of remediation.

During 2009, activities at the Fernald Preserve included:
e  Prescribed burns, which were conducted for the first time.

« Ecological restoration activities as well as inspections, care, and monitoring of the site and
the OSDF to ensure that provisions of the LMICP are fully implemented.

» Environmental monitoring activities related to air, surface water, and groundwater.
e Collection and treatment of leachate from the OSDF.

o  Extraction and treatment of contaminated groundwater from the Great Miami Aquifer
(Operable Unit 5).

e  Operation of the Fernald Preserve Visitors Center, and associated outreach and educational
activities.

o Construction of two new public hiking trails and a site overlook.

The following sections highlight the results of environmental monitoring activities conducted
during 2009.

Liquid Pathway Highlights
Groundwater Pathway

The groundwater pathway at the Fernald Preserve is routinely monitored to:

e Determine hydraulic capture is maintained, track the restoration of the total uranium plume
including non-uranium constituents, and evaluate water quality conditions in the aquifer that
may indicate a need to modify the design or the operation of restoration modules.

e Meet compliance-based groundwater monitoring obligations.
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During 2009, active restoration of the Great Miami Aquifer continued. Approximately

140 monitoring wells were sampled semiannually to determine water quality. Aquifer water
elevations were measured quarterly in approximately 170 monitoring wells. The following
highlights describe the key findings from the 2009 groundwater data:

o 2,447 million gallons (9,262 million liters) of groundwater were extracted from the
Great Miami Aquifer, and 585 pounds (Ib) (265 kilograms [kg]) of uranium were removed
from the aquifer in 2009.

o  The results of the 2009 groundwater capture analysis and monitoring for total uranium and
non-uranium constituents indicate that the design of the groundwater remedy for the aquifer
restoration system is appropriate for capture of the plume.

e  Pumping of the South Plume/South Plume Optimization Module continued to meet the
objective of preventing further southward migration of the southern total uranium plume
beyond the extraction wells.

e Leak detection monitoring at Cells 1 through 8 of the OSDF indicates that all of the
individual cell liner systems are performing as expected and within the specifications
outlined in the approved OSDF design.

Surface Water and Treated Effluent Pathway

Surface water and treated effluent are monitored to determine the effects of Fernald Preserve
activities on Paddys Run (an intermittent stream), the Great Miami River, and the underlying
Great Miami Aquifer and to meet compliance-based surface water and treated effluent
monitoring obligations. In addition, the results from sediment sampling are discussed as a
component of this primary exposure pathway.

In 2009, 21 surface water and treated effluent locations and two sediment locations were
sampled at various frequencies. The following highlights describe the key findings from the 2009
surface water, treated effluent, and sediment monitoring programs:

e In 2009, 586 Ib (266 kg) of uranium were discharged in treated effluent to the Great Miami
River, which was below the limit of 600 Ib (272 kg) per year. Approximately 78 1b (35 kg)
of uranium were released to the environment through uncontrolled storm water runoff.
Therefore, the total amount of uranium released through the treated effluent and
uncontrolled surface water pathways during 2009 was estimated to be 664 1b (301 kg).

e Analytical results of 32 surface water samples collected in 2009 exceeded the final
remediation level (FRL) for total uranium, the site's primary contaminant. Three of the
32 exceedances were from SWD-05, and 29 are related to SWD-09 established to monitor
the maintenance action completed west of the former Waste Pit Area. The surface water
found at locations SWD-05 and SWD-09 does not flow off property. There were no FRL
exceedances for any other constituent.

o Compliance sampling, consisting of sampling for nonradiological pollutants from
uncontrolled runoff and treated effluent discharges from the Fernald Preserve, is regulated
under the state-administrated National Pollutant Discharge Elimination System (NPDES)
program. A new permit covering site discharges was issued by the Ohio Environmental
Protection Agency and became effective in April 2009. Discharges were in compliance with
effluent limits identified in the NPDES permit 100 percent of the time during 2009.

e There were no FRL exceedances for any sediment result in 2009.
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Air Pathway Highlights

The air pathway is routinely monitored to assess the impact of Fernald Preserve emissions of
radiological air particulates and direct radiation on the surrounding public and environment. In
addition, the data are used to demonstrate compliance with various regulations and DOE orders.
Six air particulate monitoring locations (one background and five boundary monitors) and eleven
dosimeters (four trail locations, five boundary locations, one location at the Visitors Center and
one background location) were used in 2009 to determine compliance with the applicable limits.

The five remaining boundary monitors have been 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 evaiuation of the data coliected from the air
monitoring stations during the past three years demonstrates that radiological concentrations in
air remain low (i.e. at or near background). Based on the data indicating emissions are at or near
background and the determination by U.S. Environmental Protection Agency Office of Air and
Radiation that three years of air monitoring following closure was appropriate, DOE ended the
boundary air monitoring program January 4, 2010.

Radiological Air Particulate Monitoring

Data collected from the air monitoring stations (AMSs) around the boundary of the Fernald
Preserve show that the annual average radionuclide concentrations are less than 1 percent of
DOE derived concentration guidelines in DOE Order 5400.5, Radiation Protection of the Public
and the Environment.

The maximum effective dose equivalent for 2009 airborne emissions (excluding radon) at the
boundary is estimated to be 0.034 millirem per year (mrem/yr) (0.00034 millisievert per year
[mSv/yr]) above background, and occurred at AMS-6 along the western boundary of the site.
This represents 0.34 percent of the limit established in Title 40 Code of Federal Regulations
Part 61, “National Emissions Standards for Hazardous Air Pollutants,” Subpart H, which is
10 mrem/yr (0.1 mSv/yr) above background.

Direct Radiation Monitoring

Direct radiation measurements were collected at eleven locations. The direct radiation levels
measured in 2009 indicate that the individual measurements obtained in the northeast quadrant of
the site are slightly higher than background, but annual averages for on-site and background
locations are not significantly different. The highest value for an on-site dosimeter produces a
dose of 9 mrem/yr (0.09 mSv/yr) above background to an individual who spends the entire year
(24 hours a day) at the location.

Estimated Dose for 2009

In 2009, the maximally exposed individual, standing at the northeastern boundary monitor with
the highest above-background reading, could receive a dose of 9 mrem (0.09 mSv). This estimate
represents the maximum incremental dose above background attributed to inhalation of
particulate and direct radiation and is exclusive of the dose received from radon. The
contributions to the estimated dose are 0.034 mrem (0.00034 mSv) from air inhalation and

9 mrem (0.09 mSv) from direct radiation. This dose is 9 percent of the adopted DOE limit, which
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is 100 mrem/yr (1 mSv/yr) above background (exclusive of radon), as established by the
International Commission on Radiological Protection.

Natural Resources

Natural resources include the diversity of plant and animal life and their supporting habitats
found in and around the Fernald Preserve. Ecological activities were conducted sitewide during
2009. Maintenance in ecologically restored areas included construction of several new public
hiking trails and an overlook, as well as planting to enhance the biowetland surface flow basin,
seeding and erosion repair in several areas, and prescribed burning of prairie areas. Monitoring
involved several efforts resulting from agreement among the Fernald Natural Resource Trustees.
An enhanced wetland mitigation program was initiated. Activities in 2009 focused on wetland
vegetation. Functional monitoring of site wetlands was also conducted. In addition to the
expanded monitoring efforts, the Fernald Natural Resource Trustees conducted field walkdowns
of ecologically restored areas and developed a path forward for additional maintenance and
repair work in several locations.

No major issues were discovered during quarterly site and OSDF inspections, and there were no
unexpected discoveries of cultural resources during 2009 construction activities.
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1.0 Site Background

1951
1952
1986
1989

1990
1991
1994
1996

1997

1998
1999

2000

2001

2002

2003

2004

2005

2006

2008

Abbreviated Timeline

Construction of the Feed Materials Production Center began.

Uranium production started.

EPA and DOE signed the Federal Facilities Compliance Agreement, thus
initiating the remedial investigation/feasibility study process.

Uranium production was suspended. The Fernald site was placed on the
National Priorities List, which is the list of CERCLA sites most in need of
cleanup.

As part of the Amended Consent Agreement, the site was divided into
operable units for characterization and remedy determination.

Uranium production formally ended. The site mission changed from uranium
production to environmental remediation and site restoration.
Decontamination and dismantling of the first building was completed under
the Operable Unit 3 Interim Record of Decision.

The last operable unit's Record of Decision was signed, signifying the end of
the 10-year remedial investigation/feasibility study process. (The Operable
Unit 4 Record of Decision was later re-opened.) Construction began in
support of the Operable Unit 1 selected remedy. Soil remedial excavation
began as part of the Operable Unit 5 selected remedy.

Construction of Cell 1 of the on-site disposal facility took place, and the first
waste placement began in December. Environmental monitoring and
reporting were consolidated under the IEMP to align with remediation efforts.
Operable Unit 2 remedial excavations began.

Excavation of the waste pits was initiated under the Operable Unit 1 Record
of Decision, and the first rail shipment of waste material was transported to
Envirocare of Utah, Inc.

The Record of Decision Amendment for Operable Unit 4 Silos 1 and 2
Remedial Actions was signed by EPA, thus establishing a new selected
remedy for Operable Unit 4.

Cell 1 of the on-site disposal facility was capped. Remediation of the
Southern Waste Units was completed.

The Silos 1 and 2 Radon Control System began operation and successfully
reduced radon levels within the silos. The off-site transfer of nuclear product
material was completed. Wastes were placed into Cells 2 through 5 of the
on-site disposal facility.

All major Operable Unit 2 remedial actions were completed. In addition,
approximately 412,000 cubic yards (315,015 cubic meters) of waste were
placed in Cells 3 through 6 of the on-site disposal facility.

Removal of Silos 1 and 2 wastes from the silos to the holding tank facility
was initiated. Plans to reduce the size of the site's wastewater treatment
infrastructure were approved and implemented. The last of Fernald's

10 uranium production complexes, plus an additional 35 structures and

73 trailers, were demolished. Also, all eight cells of the on-site disposal facility
were capped or received waste, and approximately 513,000 cubic yards
(392,240 cubic meters) were placed in Cells 4 through 8.

Removal of Silo 3 waste was initiated, and the first shipment of waste arrived
at Envirocare of Utah. Remedial actions for Operable Unit 1 were completed in
June. The first shipment of Silos 1 and 2 wastes arrived at Waste Control
Specialists in Texas.

Remediation of the Fermnald site was completed on October 29, 2006, and the
site was officially transferred into DOE’s Office of Legacy Management on
November 17, 2006.

The old Silos Warehouse was remodeled into the new Fernald Preserve
Visitors Center and opened to the public in August 2008. In addition, the
community was allowed unescorted access at the Fernald Preserve.

In 1951, the U.S. Atomic
Energy Commission, a
predecessor agency of the
U.S. Department of Energy
(DOE), began building the
Feed Materials Production
Center on a 1,050-acre
(425-hectare) tract of land
outside the small farming
community of Fernald, Ohio.
The facility's mission was to
produce “feed materials™ in
the form of purified uranium
compounds and metal for use
by other government
facilities involved in the
production of nuclear
weapons for the nation's
defense.

Uranium metal was produced
at the Feed Materials
Production Center from 1952
through 1989. During that
time, more than 500 million
pounds (Ib) (227 million
kilograms [kg]) of uranium
metal products were
delivered to other sites.
These production operations
caused releases to the
surrounding environment,
which resulted in
contamination of soil,
surface water, sediment, and
groundwater on and around
the site.

In 1991, the mission of the site officially changed from uranium production to environmental cleanup
under the Comprehensive Environmental Response, Compensation, and Liability Act (CERCLA,
also known as Superfund), as amended. The site was renamed the Fernald Environmental
Management Project in 1991. In 2003, the site name changed to the Fernald Closure Project to reflect
the mission of the site as on a path to closure. In 2007, the site name changed to the Fernald Preserve
to reflect the completion of the cleanup (with the exception of groundwater), the successful transition

U.S. Department of Energy
May 2010

Fernald Preserve 2009 Site Environmental Report

Doc. No. S06109
Page 1-1



to the DOE Office of Legacy Management (LM) in late 2006, and the new mission to be an asset to
the community as an undeveloped park with an emphasis on wildlife.

S.M. Stoller Corporation, the LM Support contractor, continues to be responsible for site activities,
including the ongoing groundwater remedy. The U.S. Environmental Protection Agency (EPA)
Region 5 and the Southwest District Office of the Ohio Environmental Protection Agency (OEPA)

provide regulatory oversight.

In the 1980s, the goals of environmental monitoring activities were to assess the impact of
production operations and monitor the environmental pathways through which residents of the
local community might be exposed to contaminants from the site (exposure pathways). The
environmental monitoring program provided comprehensive on- and off-property surveillance of
contaminant levels in surface water, groundwater, air, and biota (produce). The goal was to
measure the levels of contaminants associated with uranium production operations and report
this information to the regulatory agencies and stakeholders.

Exposure Pathways

An exposure pathway is a route that materials can travel
between the point of release (a source) and the point of
delivering a radiation or chemical dose (a receptor). At the
Femald Preserve, iwo primary exposure pathways (water
and air) have been identified. A primary pathway is one
that may allow pollutants to directly reach the public or the
environment. Therefore, the water and air pathways

provide a basis for environmental sampling and information

useful for evaluating potential dose to the public or the
environment.

Secondary exposure pathways have been thoroughly
evaluated under previous environmental monitoring
programs. Secondary exposure pathways represent

indirect routes by which pollutants may reach receptors. An

example of a secondary pathway is produce. Through the
food chain, one organism may accumulate a contaminant
and then be consumed by humans or other animals. The
contaminant travels through the air to the soil, where it is
absorbed into produce through the roots and is consumed
by humans or animals. An evaluation of past monitoring
data has shown that secondary exposure pathways at the
Fernald Preserve are insignificant routes of exposure to
off-site receptors. Therefore, the main focus of the site
monitoring program (described in the IEMP) is on the
primary exposure pathways.

Refer to Chapter 6 of this report for information pertaining
to 2009 dose calculations from all pathways.

After the conclusion of the site's uranium
production and the completion of the CERCLA
remedy selection process, the focus was on the
safe and efficient implementation of
environmental remediation activities and
facility decontamination and dismantling
operations. In recognition of this shift in
emphasis toward remedy implementation, the
environmental monitoring program was revised
in 1997 to align with the remediation activities
planned for the Fernald site. The site's
environmental monitoring program for 2009 is
described in the “Integrated Environmental
Monitoring Plan” (IEMP), which is
Attachment D of the Comprehensive Legacy
Management and Institutional Controls Plan
(LMICP) (DOE 2009a). Now that remediation
is complete, the emphasis has shifted again to
ensure the continued protectiveness of the
completed remedial actions as well as
implementation of the ongoing groundwater
remedy and performance of the on-site disposal
facility (OSDF).

This Fernald Preserve 2009 Site Environmental Report summarizes the findings from the IEMP
monitoring program and provides a status on the progress toward final site restoration. This
report consists of the following:

Summary Report. The summary report (Chapters 1 through 7) documents the results of
environmental monitoring activities at the Fernald Preserve in 2009. It includes a discussion of
ongoing groundwater remediation activities and summaries of environmental data from
groundwater, surface water and treated effluent, sediment, air, and natural resources monitoring
programs. It also summarizes the information contained in the appendixes.
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Appendixes. The detailed appendixes provide the 2009 environmental monitoring data for the
various media, primarily in the form of graphs and tables. The National Emissions Standards for
Hazardous Air Pollutants (NESHAP) (Title 40 Code of Federal Regulations [CFR] Part 61,
Subpart H) compliance report is also included. The appendixes are generally distributed only to
the regulatory agencies. However, a complete copy of the appendixes is available on the LM
website at http://www.lm.doe.gov/land/sites/oh/fernald/fernald.htm and by contacting LM at
(513) 648-7500 or S.M. Stoller Public Affairs at (513) 648-4026.

CERCLA Remedial Process

The process of cleaning up sites under CERCLA consists of the following
general phases:

Site Characterization—During this phase, contaminants are identified and
quantified, and the potential impacts of those contaminants on human
health are determined. This phase includes the remedial investigation and
the baseline risk assessment.

Remedy Selection—During this phase, cleanup alternatives are
developed and evaluated. Activities include the feasibility study and
proposed remedial action plan. After public comments are received, a
remedy is selected and documented in a Record of Decision.

Remedial Design and Remedial Action—This phase of the CERCLA
process includes the detailed design and implementation of the remedy.
The CERCLA process ends with certification and site closure.

A 5-year review process is triggered by the onset of construction for the
first operable unit 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 operable units, the site
preparation construction to support the Waste Pits Project under the
Operable Unit 1 Record of Decision (DOE 1995a) was the first such action.
This construction began on April 1, 1996. Two 5-year reviews have been
conducted and approved by the regulatory agencies to date (April 2001 and
April 2006). These reviews ensure that the remedy remains effective and
continues to be protective of human health and the environment. The next
scheduled 5-year review is in early 2011.

Site closure, relative to the completion of remediation, was defined in the
contract between Fluor Fernald, Inc. and DOE as the physical completion
of the scope of work required by the five Records of Decision with the
exception of the groundwater remedy and final disposal of the Silos 1 and 2
stabilized material.

LM assumed the long-term surveillance monitoring and maintenance of the
Fernald site on November 17, 2008, to ensure continued protection of
human health and the environment and continued operation of the
groundwater remedy. The Comprehensive Legacy Management and
Institutional Controls Plan (DOE 2009a) defines the activities to be
conducted with respect to long-term stewardship at the Fernald Preserve.
The CERCLA 5-year review process will continue to provide stakeholders
with information on the remedy performance and with long-term
stewardship information.

The rest of this introductory chapter
provides:

e An overview of the
environmental remediation
completed as well as ongoing
remedy implementation.

e A description of environmental
monitoring activities at the
Fernald Preserve.

e A description of the physical,
ecological, and human
characteristics of the area.

1.1 The Path to Site
Closure

In 1986, the Fernald site began
working through the CERCLA
process to characterize the nature
and extent of contamination at the
site, establish risk-based cleanup
standards, and select the
appropriate remediation
technologies to achieve those
standards. To facilitate this process,
the site was organized into five

operable units in 1991. The purpose of the operable unit concept under CERCLA was to
organize site components by their location or by the potential for similar technologies to be used
for environmental remediation. The remedy selection process culminated in 1996 with the

approval of the final Records of Decision for each of the five operable units. However, several of
the Records of Decision (including those for Operable Units 1, 4, and 5) have subsequently been
modified through issuance of Explanation of Significant Differences or Record of Decision
Amendment documents. These documents were prepared, submitted for EPA and public review,
and issued in accordance with CERCLA regulations. Following approval of the initial Records
of Decision, work began on the design and implementation of the operable unit remedies.

Table 1—1 describes each operable unit and an overview of its associated remedy.
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Table 1-1. Operable Unit Remedies

OPS:;:’ i Description Remedy Overview
e Waste Pits 1-6 Record of Decision approved: March 1995
1 e Clearwell Explanation of Significant Differences approved: September 2002
e Burn pit Record of Decision Amendment approved: November 2003

e Berms, liners, caps, and soil
within the boundary

Excavation of materials with constituents of concermn above final
remediation levels (FRLs), waste processing and treatment by
thermal drying (as necessary), off-site disposal at a permitted
facility, and soil remediation/certification.

Remedial actions completed: June 2005

Final Remedial Action Report approved: August 2006

e Solid waste landfill

Record of Decision approved: May 1995

? o Inactive fly ash pile Post-Record of Decision Fact Sheet approved: April 1999
o Active fly ash pile (now inactive) ~ Excavation of all fmaterials (\;vith constiéuents of concern above
. FRLs, treatment for size reduction and moisture control as

* l;g:gsand South Lime Sludpe required, on-site disposal in the OSDF, and off-site disposal of

excavated material that exceeded the waste acceptance criteria

e Other South Field areas for the OSDF.

¢ Berms, liners, and soil within the  Remedial actions completed: June 2006
operable unit boundary Final Remedial Action Report approved: September 2006

Former production area, associated Record of Decision for Interim Remedial Action approved:

3 facilities, and equipment (includes all ~ June 1994

above- and below-grade Record of decision for Final remedial Action approved:

improvements), including but not August 1996

limi : . o

it e ) Adoption of Operable Unit 3 Interim Record of Decision;

* All structures, equipment, alternatives to disposal through the unrestricted or restricted
utilities, effluent lines, and K-65  release of materials as economically feasible for recycling, reuse,
transfer line or disposal; treatment of material for on- or off-site disposal;

e Wastewater treatment facilities required off-site disposal for process residues, product materials,

- Los loge process-related metals, acid brick, concrete from specific

& Fib trélnlng faciities locations, and any other material exceeding the OSDF waste

e Coal pile acceptance criteria; and on-site disposal for material that meets

s Scrap metals piles the OSDF waste acceptance criteria.

e Drums, tanks, solid waste, waste Remedial actions completed: October 2006
product, feedstocks, and thorium  Final Remedial Action Report approved: February 2007

* Silos 1 and 2 (containing K-65 Record of Decision approved: December 1994

4 residues; demolished in 2005) pprovec

* Silo 3 (containing cold metal
oxides; demolished in 2006)

e Silo 4 (empty and never used,
demolished in 2003)

¢ Decant tank system

¢ Berms and soil within the
operable unit boundary

Explanation of Significant Differences for Silo 3 approved:
March 1998

Record of Decision Amendment for Silos 1 and 2 approved:
July 2000

Record of Decision Amendment for Silo 3 approved:
September 2003

Explanation of Significant Differences for Silos 1 and 2 approved:
November 2003

Explanation of Significant Differences for Operable Unit 4
approved: January 2005.

Removal of Silo 3 materials for treatment and Silos 1 and 2
residues and decant sump tank sludges with on-site stabilization
of materials, residues, and sludges followed by off-site disposal.
Excavation of silos area soils contaminated above the FRLs with
on-site disposal for contaminated soils and debris that meet the
OSDF waste acceptance criteria; and site restoration. Concrete
from Silos 1 and 2, and contaminated soil and debris that
exceeded the OSDF waste acceptance criteria were disposed of
off site.
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Table 1-1 (continued). Operable Unit Remedies

Operable

Unit Description Remedy Overview

Remedial actions for Silo 3 completed: April 2006

Remedial actions involving the completion of the shipment of
stabilized Silos 1 and 2 material to a temporary storage
facility in Texas was completed in May 2006.

Final Remedial Action Report Approved: September 2006

Permanent disposal of the 3,776 containers of Silo 1 and 2
material began on October 7, 2009 and the last container was
placed November 2, 2009

* Groundwater Record of Decision approved: January 1996

e Surface water and sediments Explanation of Significant Differences was approved in
¢ Soil not included in the definitions November 2001, formally adopting EPA's Safe Drinking Water Act
of Operable Units 1 through 4 maximum contaminant level for uranium of 30 micrograms per
liter (ug/L) as both the FRL for groundwater remediation and the
monthly average uranium effluent discharge limit to the Great
Miami River.
Extraction of contaminated groundwater from the Great Miami
Aquifer to meet FRLs at all affected areas of the aquifer.
Treatment of contaminated groundwater, storm water, and
wastewater to attain concentration and mass-based discharge
limits and FRLs in the Great Miami River. Excavation of
contaminated soil and sediment to meet FRLs. Excavation of
contaminated soil containing perched water that presents an
unacceptable threat through contaminant migration to the
underlying aquifer. On-site disposal of contaminated soil and
sediment that meet the OSDF waste acceptance criteria. Soil and
sediment that exceeded the waste acceptance criteria for the
OSDF was treated, when possible, to meet the OSDF waste
acceptance criteria or was disposed of at an off-site facility. Also
includes site restoration, institutional controls, and
post-remediation maintenance.

Interim Remedial Action Report approved: August 2008

Flora and fauna

1.2 Environmental Monitoring Program

In the 1980s, an environmental monitoring program was initiated to assess the impact of past
operations on the environment and monitor potential exposure pathways to the local community.
Additionally, characterization activities were conducted at the Fernald site for nearly 10 years
through the remedial investigation phase of the CERCLA process. The initial environmental
evaluations performed during the remedial investigation/feasibility study process were used to
select the final remedy for Operable Unit 5, which addressed contamination in soil, groundwater,
surface water, sediment, air, and biota—in short, all environmental media and contaminant
exposure pathways affected by past uranium production operations at the site. The selected
remedy for Operable Unit 5 defined the site's final contaminant cleanup levels and established
the extent of on- and off-property remedial actions necessary to provide permanent solutions to
environmental concerns posed by the site.

The Operable Unit 5 remedy included plans for removing the contamination that might be
released through these exposure pathways and for monitoring these pathways to measure the
site's continuing impact on the environment as remediation progresses. The characterization data
used to develop the final remedy were also used to focus on and develop the environmental
monitoring program documented in the IEMP.
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The following describes the IEMP’s key elements:

e  The IEMP defines monitoring activities for environmental media, such as groundwater,
surface water and treated effluent, sediment, air (including air particulate and direct
radiation), and natural resources. In general, the primary exposure pathways (water and air)
are monitored, and the program focuses on assessing the collective effect of sitewide
emissions on the surrounding environment.

o The IEMP establishes a data evaluation and decision-making process for each environmental
medium. Through this process, environmental conditions at the site are continually
evaluated. These evaluations sometimes affect decisions made about the implementation of
remediation activities. For example, environmental data are routinely evaluated to identify
any significant trends that may indicate the potential for an unacceptable future impact to the
environment if action is not taken.

o  Because the type and pace of activities will change over the life of the cleanup effort, the
[EMP allows for program adjustments as the mission changes. At this time, the IEMP is
reviewed annually and revised as necessary to ensure that the monitoring program
adequately addresses changing activities.

o The IEMP consolidates routine reporting of environmental data into this comprehensive
annual report.

1.3 Characteristics of the Site and Surrounding Area

The natural settings of the Fernald Preserve and nearby communities were important factors in
selecting the final remedy and remain important in the continual evaluation of the environmental
monitoring program. Land use and demography, local geography, geology, surface hydrology,
meteorology, and natural resources all impact monitoring activities and the implementation of
the site remedy.

1.3.1 Land Use and Demography

Economic activities in the area rely heavily on the physical environment. Land in the area is used
primarily for livestock, crop farming, and gravel pit excavation operations. There also is a
private water utility approximately 2 miles (3.2 kilometers [km]) east of the Fernald Preserve
that pumps groundwater primarily for industrial use.

Downtown Cincinnati is approximately 18 miles (29 km) southeast of the Fernald Preserve
(Figure 1—1). The cities of Fairfield and Hamilton are 6 and 8 miles (10 and 13 km) to the east
and northeast, respectively (Figure 1-2). Scattered residences and several villages, including
Fernald, New Baltimore, New Haven, Ross, and Shandon, are located near the site. According to
the 2000 U.S. Census Bureau figures, there is an estimated population of 20,000 within 5 miles
(8 km) of the Fernald Preserve, and an estimated 2.7 million people live within 50 miles (80 km).

1.3.2 Geography

Figure 1-3 depicts the location of the major physical features of the site, such as the buildings and
supporting infrastructure. The former production area and the OSDF dominate this view. The
former production area occupies approximately 136 acres (55 hectares) in the center of the site, and
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the OSDF occupies approximately 120 acres (48.6 hectares). The Great Miami River cuts a
terraced valley to the east of the site, and Paddys Run (an intermittent stream) flows from north to
south along the site's western boundary. In general, the site lies on a terrace that slopes gently
among vegetated bedrock outcrops to the north, southeast, and southwest.

Kentucky

The Fernald Preserve covers about 1,050 acres (425 hectares).

Figure 1-1. Fernald Preserve and Vicinity
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1.3.3 Geology

Bedrock in the area indicates that approximately 450 million years ago a shallow sea covered the
Cincinnati area. Sediments that later became flat-lying shale with interbedded limestone were
deposited in the shallow sea, as evidenced by the abundance of marine fossils in the bedrock. In
the more recent geologic past, the advance and retreat of three separate glaciers shaped the
southwestern Ohio landscape. A large river drainage system south of the glaciers created river
valleys up to 200 feet (ft) (61 meters [m]) deep, which were then filled with sand and gravel
when the glaciers melted. These filled river valleys are called buried valleys.

The last glacier to reach the area left a glacial overburden—a low-permeability mixture of clay
and silt with minor amounts of sand and gravel—deposited across the land surface. The site is
situated on a layer of glacial overburden that overlies portions of a 2- to 3-mile-wide

(3- to 5-km-wide) buried valley. This valley, known as the New Haven Trough, makes up part of
the Great Miami Aquifer. The impermeable shale and limestone bedrock that defines the edges
and bottom of the New Haven Trough restricts the groundwater to the sand and gravel within the
buried valley. Where present, the glacial overburden limits the downward movement of
precipitation and surface water runoff into the underlying sand and gravel of the Great

Miami Aquifer.

The Great Miami River and its tributaries have eroded considerable portions of the glacial
overburden and exposed the underlying sand and gravel of the Great Miami Aquifer. Thus, in
some areas, precipitation and surface water runoff can easily migrate into the underlying

Great Miami Aquifer, permitting contaminants to be transported to the aquifer as well. Natural
and man-made breaches of the glacial overburden were key pathways where contaminated water
entered the aquifer, causing the groundwater plumes that are being addressed by aquifer
restoration activities. Figure 1—4 provides a glimpse into the structure of subsurface deposits in
the region along an east-west cross section through the site, and Figure 1—5 presents the regional
groundwater flow patterns in the Great Miami Aquifer.

1.3.4 Surface Hydrology

The Fernald Preserve is located in the Great Miami River drainage basin (Figure 1—6). Natural
drainage from the site to the Great Miami River occurs primarily via Paddys Run. This
intermittent stream begins losing flow to the underlying sand and gravel aquifer south of the
former Waste Pit Area. Paddys Run empties into the Great Miami River 1.5 miles (2.4 km) south
of the site. The Great Miami River, 0.6 mile (1 km) east of the Fernald Preserve, runs in a
southerly direction and flows into the Ohio River about 24 miles (39 km) downstream of the site.
The segment of the river between the Fernald Preserve and the Ohio River is not used as a source
of public drinking water.

The average flow volume for the Great Miami River in 2009 was 2,942 cubic feet per second
(83.3 cubic meters per second). This average is based on daily measurements collected at the
U.S. Geologic Survey (USGS) Hamilton stream gauge (USGS 3274000) approximately 10 river
miles (16 river km) upstream of the site's effluent discharge.
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1.3.5 Meteorology

Meteorological data are used in atmospheric models to evaluate how airborne particulate is
mixed and dispersed. The amount of particulate predicted to be present in the atmosphere is used
to assess the impact of operations on the surrounding environment, in accordance with DOE
requirements. The Fernald Preserve no longer maintains a meteorological station, and 2009 data
for temperature, precipitation, and wind velocity were obtained from two available sources.
Temperature and precipitation data were obtained from the Butler County Regional Airport.
Wind velocity and direction were calculated from the 2002 through 2006 data collected on the
site, as these parameters are sensitive to vegetation cover and topography and play a key role in
predicting how pollutants are distributed in the surrounding environment at the Fernald Preserve.
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Figure 1-7 and Figure 18 illustrate the average wind speed and general wind direction for 2002
to 2006 measured at the 33-ft (10-m) and 197-ft (60-m) levels, respectively, in wind rose format.
The tables in Appendix C, Attachment C.3, present precipitation and temperature data for 2009
and the average wind direction and average speed for 2002 to 2006.

In 2009, 37.35 inches (94.83 centimeters [cm]) of precipitation were measured at the Butler
County Regional Airport. This is lower than the average annual precipitation of 41.10 inches
(104.39 cm) for 1951 through 2009. Figure 1—9 shows the average precipitation recorded at the
Fernald Preserve for each year from 1994 through 2009 and the annual average precipitation for
the Cincinnati area from 1951 through 2009. Figure 1—10 shows monthly precipitation at the site
for 2009 compared to the Cincinnati area average monthly precipitation from 1951 through 2009.

1.3.6 Natural Resources

Natural resources have important aesthetic, ecological, economic, educational, historical,
recreational, and scientific value to the United States. Their protection will be an ongoing
process at the Fernald Preserve. Studies such as wildlife surveys (Facemire et al. 1990) and the
“Operable Unit 5 Ecological Risk Assessment” (provided as Appendix B of the Remedial
Investigation Report for Operable Unit 5 [DOE 1995b]) show that terrestrial and aquatic flora
and fauna at the site are diverse, healthy, and similar in abundance and species composition to
those populations of surrounding ecological communities. Chapter 7 provides a discussion of the
site's diverse ecological habitats and cultural resources.
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2.0 Remediation Status and Compliance Summary

This chapter provides a summary of CERCLA remediation activities in 2009 and summarizes
compliance activities with other applicable environmental laws, regulations, and legal agreements.
CERCLA is the primary driver for environmental remediation of the Fernald Preserve.

EPA and OEPA enforce the environmental laws, regulations, and legal agreements governing
work at the Fernald Preserve. EPA develops, promulgates, and enforces environmental
protection regulations and technology-based standards. EPA regional offices and state agencies
enforce these regulations and standards by review of data collected at the Fernald Preserve. EPA
Region 5 has regulatory oversight of the CERCLA process at the Fernald Preserve, with active
participation from OEPA.

For some programs, such as those under the Resource Conservation and Recovery Act (RCRA),
as amended, the Clean Air Act, as amended (excluding NESHAP compliance), and the Clean
Water Act, as amended, EPA has authorized the State of Ohio to act as the primary enforcement
authority. For these programs, Ohio promulgates state regulations that must be at least as
stringent as federal requirements. Several legal agreements among DOE, EPA Region 5, and
OEPA identify site-specific requirements for compliance with the regulations. To comply with
these regulations, DOE Headquarters issues directives to its field and area offices and conducts
audits to ensure compliance with all regulations.

2.1 CERCLA Remediation Status

In October 2006, remedial actions were completed for four of the five operable units. As of
October 29, 2006, the only active remedy implementation efforts remaining involved the
continuation of the groundwater remedy under Operable Unit 5. Other activities under CERCLA
during 2009 involved monitoring the performance of the completed remedies and implementing
the requirements of the LMICP.

All cleanup-related CERCLA documentation, including a copy of the Administrative Record, is
available online at http://www.Ilm.doe.gov/CERCLA/SiteSelector.aspx. A copy of the
Administrative Record is also located at EPA’s Region 5 office in Chicago, Illinois. Requests for
documents can be made by contacting LM at (513) 648-7500 or S.M. Stoller Public Affairs at
(513) 648-4026.

The completion and closure of a National Priorities List (NPL) site encompasses several
milestones and specific documentation requirements for each milestone completed (EPA 2000).
These milestones begin with remedial action completion and end with deletion from the NPL and
include:

e Remedial action completion (Final or Interim Remedial Action Reports).

e  Construction completions (Preliminary Closeout Report)—all construction activities are
complete, immediate threats are addressed, and long-term threats are under control.

o  Site completion (Final Closeout Report)—all site cleanup goals are met, all Records of
Decision are complete, institutional controls are in place, and site conditions are protective
of human health and the environment.

o  Site deletion from the NPL (Notice of Intent to Delete).
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Final Remedial Action Reports have been prepared and approved by both EPA and OEPA for
Operable Units 1, 2, 3 and 4. The Interim Remedial Action Report for Operable Unit 5 was
approved by EPA in August 2008. That report details the ongoing aquifer restoration activities
and provides information indicating that all required groundwater infrastructure has been
installed and is functioning as designed. Further, the report provides information that all soils
have been remediated (except those associated with the groundwater infrastructure) and that the
OSDF is functioning as designed. Operable Unit 5 will remain open until a future final Remedial
Action Report for Operable Unit 5 has been prepared. This report will be developed once
groundwater actions are complete, and all soils and infrastructure associated with the
groundwater remedy have been adequately addressed (estimated completion date in 2026, based
on modeling projections). EPA issued the Preliminary Closeout Report U. S. DOE Feed
Materials Production Center, Fernald, Ohio (EPA 2006) in December 2006.

CERCLA also requires a 5-year review process of remedial actions implemented under the
signed Record of Decision for each operable unit. The purpose of a 5-year review is to
determine, through evaluation of performance of the selected remedy, whether the remedy at a
site remains protective of human health and the environment. The first 5-year review report for
the Fernald Preserve (DOE 2001a) was approved by EPA in September 2001. The second 5-year
report was submitted in April 2006 (DOE 2006a) and approved by EPA in July 2006.

CERCLA remediation highlights during 2009 included the following:

e No remediation activities were conducted for Operable Units 1, 2 and 3. Final Remedial
Action Reports have been approved for each of these operable units.

e  The performance of the OSDF was satisfactory during 2009. The cap underwent four formal
inspections. Leachate generation has continued to decline, and liner performance is meeting
design requirements. Cap performance is discussed further in Chapter 7, and leachate/leak
detection performance is discussed in Chapter 3.

e Under Operable Unit 4, the final permanent disposal of Silos 1 and 2 treated waste material
began on October 7, 2009, at the Waste Control Specialists (WCS) facility in Andrews,
Texas. The last container was placed on November 2, 2009.

o  Figure 2—1 indicates those soil areas that remain uncertified pending the end of the
groundwater remedy and the decontamination and decommissioning of the related facilities
and the associated utilities. Elevated uranium concentrations persist in surface water in an
area adjacent to former Waste Pit 3. No specific actions other than continued monitoring
were conducted in 2009. This issue is further explained in Chapter 4.

e Ecological restoration of the entire property continued during 2009, and required site
inspections were performed. There were no instances of breaches in or violations of the
institutional controls established in the LMICP. Further discussion of the site inspection
process is included in Chapter 7.
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The Converted Advanced Wastewater Treatment Facility
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For 2009, the ongoing groundwater remedy resulted in a total of 2,447 million gallons (M gal)
(9,262 million liters [M liters]) of groundwater being extracted from the Great Miami Aquifer,
and 585 1b (265 kg) of uranium were removed from the aquifer. Chapter 3 discusses groundwater
monitoring and remediation performance.

2.2 Summary of Compliance with Other Requirements

CERCLA requires compliance with other laws and regulations as part of remediation of the
Fernald Preserve. These requirements are referred to as applicable or relevant and appropriate
requirements (ARARs). ARARs that are pertinent to remediation of the Fernald Preserve are
specified in the Record of Decision for each operable unit. This section of the report highlights
some of the major requirements related to environmental monitoring and waste management and
describes how the Fernald Preserve complied with these requirements in 2009.

The regulations discussed in this section have been identified as ARARs within the Records of
Decision. The Fernald Preserve must comply with these regulations while site remediation under
CERCLA is under way; compliance is enforced by EPA and OEPA. Some of these requirements
include permits for controlled releases, which are also discussed in this section.

2.2.1 RCRA

RCRA regulates the treatment, storage, and disposal of hazardous waste and mixed waste that
contains radioactive and hazardous waste components. These wastes are regulated under RCRA
and Ohio hazardous waste management regulations; therefore, the Fernald Preserve must comply
with legal requirements for managing hazardous and mixed wastes. OEPA has been authorized
by EPA to enforce its hazardous waste management regulations in lieu of the federal RCRA
program. In addition, hazardous waste management is subject to the 1988 Consent Decree, the
1993 Stipulated Amendment between the State of Ohio and DOE, and a series of Director’s Final
Findings and Orders issued by OEPA.

Although the RCRA regulations remain applicable, the Fernald Preserve had no hazardous waste
treatment, storage, or disposal activities during 2009.

2.2.1.1 RCRA Property Boundary Groundwater Monitoring

The Director’s Findings and Orders for Groundwater, which were signed September 10, 1993,
described an alternate monitoring system for RCRA groundwater monitoring. A revision of this
document was approved on September 7, 2000, to align with the groundwater monitoring
strategy identified in the IEMP. The Property Boundary Groundwater Monitoring program is
discussed in Chapter 3.

2.2.1.2 Waste Management

Wastes managed during 2009 were limited to small quantities of low-level radioactive wastes,
small volume of universal waste, and uncontaminated solid wastes.
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2.2.2 Clean Water Act

Under the Clean Water Act, as amended, the Fernald Preserve is governed by the National
Pollutant Discharge Elimination System (NPDES) regulations that require the control of
discharges of nonradiological pollutants to waters of the State of Ohio. The NPDES permit,
issued by the State of Ohio, specifies discharge and sample locations, sampling and reporting
schedules, and discharge limitations. The Fernald Preserve submits monthly reports on NPDES
activities to OEPA demonstrating compliance with stipulated discharge limits. There were no
instances of noncompliance during 2009. Chapter 4 discusses the surface water and treated
effluent information in detail.

2.2.3 Clean Air Act

NESHAP Subpart H imposes a limit of 10 millirem per year (mrem/yr) (0.1 millisievert per year
[mSv/yr]) on the effective dose equivalent to the maximally exposed individual (MEI) as a result
of all radioactive air emissions (excluding radon) from the facility in a single year. For 2009, the
Fernald Preserve was in compliance with the NESHAP dose limit as determined by ambient air
monitoring at the Fernald Preserve's boundary. Appendix D contains the NESHAP Annual
Report for 2009.

OEPA is authorized to enforce the State of Ohio’s air standards for particulate matter at the
Fernald Preserve. Compliance is accomplished by implementing the Fugitive Dust Control
Policy negotiated between DOE and OEPA in 1997. The policy allows for visual observation of
fugitive dust and implementation of dust control measures.

2.2.4 Superfund Amendments and Reauthorization Act of 1986

The Superfund Amendments and Reauthorization Act of 1986 (SARA) amended CERCLA and
was enacted, in part, to clarify and expand CERCLA requirements. SARA Title III is also known
as the Emergency Planning and Community Right to Know Act.

A letter was submitted to OEPA, to the local emergency planning committees of Hamilton and
Butler Counties, and to the Crosby Township Fire Department on February 24, 2008, stating that
the Fernald Preserve was not required to submit the SARA Title III, Section 312, Emergency and
Hazardous Chemical Inventory Report for 2009. During 2009 there were no chemicals stored on
the Fernald Preserve above threshold planning quantities.

Another SARA Title III report, the Section 313 Toxic Chemical Release Inventory Report
(Form R), is required if quantities of chemicals released at the Fernald Preserve exceed an
applicable threshold for any SARA 313 chemical. If required, the Toxic Chemical Release
Inventory Report lists routine and accidental releases and information about the activities, uses,
and waste for each reported toxic chemical. No chemical releases have exceeded the threshold
for several years. On June 30, 2009, a negative survey report was submitted to OEPA
documenting that no such chemicals above thresholds were on site at any time during 2008. No
chemical exceeded a reporting threshold during 2008.

Also under SARA Title III, any off-site release meeting or exceeding a reportable quantity as
defined by SARA Title III, Section 304, requires that immediate notifications be made to local
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emergency planning committees and the state emergency response commission. Notifications are
also made to the National Response Center and other appropriate federal, state, and local
regulatory entities. All releases that might occur at the Fernald Preserve are evaluated and
documented to ensure that proper notifications are made in accordance with SARA, and under
CERCLA Section 103, RCRA, the Toxic Substances Control Act, the Clean Air Act, the Clean
Water Act, and Ohio environmental laws and regulations. There were no releases at the Fernald
Preserve that met the reporting criteria under CERCLA during 2009.

2.2.5 Other Environmental Regulations

The Fernald Preserve is also required to comply with other environmental laws and regulations
in addition to those described above. Table 2—1 summarizes compliance with each of these

requirements for 2009.
2.2.6 Other Permits

Certain environmental laws are implemented through permits. However, there are no other
permits currently in effect other than the Fernald Preserve’s permit for discharging water under
NPDES regulations discussed in Section 2.2.2.

2.2.7 Pollution Prevention and Source Reduction

The Fernald Preserve is actively involved in an effort to reduce solid, hazardous, radioactive, and
mixed waste generation and to eliminate or minimize pollutants released to all environmental
media. Various waste streams were recycled during 2009, including:

o 5,466 1b (12,479 kg) of paper

e 621b(28.1 kg) of aluminum

e 559 1b (254 kg) of electronic equipment (universal waste)
e 61 toner cartridges

e 2,0101b (911 kg) of commingled materials

e 1,200 Ib (553 kg) of metal
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Table 2—1. Compliance with Other Environmental Regulations

010z Aey

Regulation and Purpose Background Compliance Issues

2009 Compliance Activities
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Toxic Substances Control Act

Regulates the manufacturing, use, The last routine Toxic Substances Control Act inspection of the No PCB liquids were shipped in 2009.
storage, and disposal of toxic Fernald Preserve's program was conducted by EPA Region 5 on

materials, including polychlorinated September 21, 1994. No violations of PCB regulations were

biphenyl (PCB) and PCB items. identified during the inspection.

Ohio Solid Waste Act

Regulates infectious waste. The Fernald Preserve was registered with OEPA as a generator No infectious waste activities were required in

of infectious waste (generating more than 50 pounds [23 kg] per
month) until December 6, 1999, when OEPA concurred with the
Fernald Preserve's qualification as a small quantity generator.

2009.

Federal Insecticide, Fungicide, and Rodenticide Act
Regulates the registration, storage, The last inspection of the Federal Insecticide, Fungicide, and

labeling, and use of pesticides Rodenticide Act program conducted by EPA Region 5 on
(such as insecticides, herbicides, September 21, 1994, found the Fernald Preserve to be in full
and rodenticides). compliance with the requirements mandated by the Federal

Insecticide, Fungicide, and Rodenticide Act.

Pesticide applications at the Fernald Preserve
were conducted according to federal and state
regulatory requirements.

National Environmental Policy Act

Requires the evaluation of An Environmental Assessment for proposed final land use was No National Environmental Policy Act activities
environmental, socioeconomic, and issued for public review in 1998. It was prepared under DOE's were required in 2009.

cultural impacts before any action, guidelines for implementation of National Environmental Policy

such as a construction or cleanup Act, 10 CFR 1021. The assessment requires consulting the

project, is initiated by a federal public before any decisions on land use are made; it includes

agency. previous DOE commitments.

Endangered Species Act

Requires the protection of any Ecological surveys conducted by Miami University and DOE, in No surveys were conducted specifically for
threatened or endangered species consultation with the Ohio Department of Natural Resources and endangered species in 2009. A bat survey did
found at the site as well as any the U.S. Fish and Wildlife Service, have established the following  take place in May, as part of the Fernald
critical habitat that is essential for list of threatened and endangered species and their habitats Preserve BioBlitz (discussed in Section 7), but no
the species' existence. existing on site: Indiana bats were observed.

Cave salamander, state-listed endangered—marginal habitat,
none found; Sloan's crayfish, state-listed threatened—found on
northern sections of Paddys Run; Indiana brown bat, federally
listed endangered—found in riparian areas along Paddys Run.
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Table 2-1 (continued). Compliance with Other Environmental Regulations
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Regulation and Purpose Background Compliance Issues

2009 Compliance Activities

Floodplains/Wetlands Review Requirements

DOE regulations require a A wetlands delineation of the Fernald Preserve, completed in
floodplain/wetlands assessment for 1992 and approved by the U.S. Army Corps of Engineers in
DOE construction and improvement August 1993, identified 36 acres (15 hectares) of freshwater
projects. wetlands on the Fernald Preserve property.

No assessments were performed in 2009.

10day [BIUSLIUOIIAUL 3} 6007 2A19Sa1 PlBUIS]

National Historic Preservation Act

Establishes a program for the The Fernald Preserve is located in an area of sensitive historic
protection, maintenance, and and prehistoric cultural resources that are eligible for or on the
stewardship of federal prehistoric National Register of Historic Places. These cultural resources
and historic properties. include historic structures, buildings, and bridges, plus Native

American villages and campsites.

No cultural resource surveys were necessary in
2009. Monitoring for unexpected discoveries was
conducted during sitewide field activities.

Native American Graves Protection and Repatriation Act
Establishes a means for Native Native American remains have been discovered during

Americans to request the return or remediation activities at the Fernald Preserve. Native American

"repatriation" of human remains and remains and artifacts have been removed or left in place, with
other cultural items. Federal consultation from Native American nations, tribes, and groups.
agencies must return human

remains, associated funerary

objects, sacred objects, and objects

of cultural patrimony to the Native

American nations or tribes with

cultural affiliation to the remains or

material.

No Native American remains were discovered or
repatriated to Native American nations, tribes, or
groups in 2009. As stated above, monitoring for
unexpected discoveries was conducted during
sitewide field activities.
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Table 2—-1 (continued). Compliance with Other Environmental Regulations
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Regulation and Purpose Background Compliance Issues

2009 Compliance Activities

A310u7 jo yawpedaq ‘SN

Natural Resource Requirements Under CERCLA and Executive Order 12580

Requires DOE to act as a trustee DOE and the other trustees, which include OEPA and the U.S.

(i.e., guardian) for natural resources Department of the Interior (administered by the U.S. Fish and

at its federal facilities. Wildlife Service), meet regularly to discuss potential impact to
natural resources and to coordinate trustee activities. The
trustees also interact with the Fernald Citizens Advisory Board
and Community Reuse Organization.

In November 2008, the State of Ohio and DOE
reached a settlement of the 1986 Natural
Resource injury claim at Fernald. While the
components of restoration had been established
through a 2001 Memorandum of Understanding
(DOE 2001b) and restoration of the site
continues, the State of Ohio and DOE settled
outstanding issues such as the payment of
monetary penalties, establishment of
environmental covenants, and a mutually agreed
Natural Resource Restoration Plan (NRRP),
which is Appendix B of the Partial Consent
Decree Resolving Ohio’s Natural Resource
Damage Claim against DOE (State of Ohio
2008). In 2009, activities commenced as
required in the final NRRP. This work included
issue of the Wetland Mitigation Monitoring Plan
and subsequent initiation of enhanced
monitoring, as well as a resumption of functional
phase monitoring. The Fernald Trustees also
completed walkdowns of all restored areas to
develop a path forward for future maintenance
and repair activities. Chapter 7 provides a
summary of trustee activities and monitoring
data.
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The Fernald Preserve’s affirmative procurement program involves source reduction and the use
of EPA-designated materials to increase the market for recovered materials. In accordance with
Executive Order 13514, Federal Leadership in Environmental, Energy, and Economic
Performance, and Executive Order 13423, Strengthening Federal Environmental, Energy and
Transportation Management, the Fernald Preserve uses 30 percent post-recycled-content copier
paper. The Fernald Preserve generated and submitted an annual report demonstrating compliance
with these orders in December 2009.

As part of the Annual Waste Reduction Report under DOE Order 450.1A, the Fernald Preserve
generated and submitted a summary report of waste generated and pollution prevention progress
in December 2009.

2.2.8 Federal Facilities Compliance Agreement

In July 1986, DOE entered into a Federal Facility Compliance Agreement (FFCA) with EPA,
which requires the Fernald Preserve to:

o  Maintain a sampling program for the South Plume extraction wells and report the results to
the EPA, OEPA, and Ohio Department of Health. The sampling program conducted to
address this requirement has also been modified over the years and is currently governed by
an agreement reached with EPA and OEPA on May 1, 1996. These data are reported
through IEMP reports (refer to Appendix A).

¢ Maintain a continuous sample collection program for radiological constituents at the treated
effluent discharge points and report the results to EPA, OEPA, and the Ohio Department of
Health. The sampling program to address this requirement has been modified over the years
and is currently governed by an agreement reached with EPA and OEPA that became
effective May 1, 1996. These data are reported through IEMP reports (refer to Appendix B).

2.2.9 Environmental Management Systems Requirement

DOE requires that sites develop and implement an Environmental Management System as a
means of systematically planning, implementing, evaluating, and improving processes and
actions undertaken to achieve environmental goals. This requirement is specified in DOE
Order 450.1A, Environmental Protection Program.

The implementation of an Environmental Management System ensures that sound stewardship
practices protective of the air, water, land, and other natural and cultural resources potentially
affected by operations are employed throughout the project. An Environmental Management
System is a systematic process for reducing the environmental impacts resulting from DOE and
contractor work activities, products, and services and directs work to occur in a manner that
protects workers, the public, and the environment. The process adheres to “Plan-Do-Check-Act”
principles, mandates environmental compliance, and integrates green initiatives into all phases of
work, including scoping, planning, construction, subcontracts, and operations. Proposed site
maintenance activities will be assessed for opportunities to improve environmental performance
and sustainable environmental practices. Some areas for consideration include reusing and
recycling products or wastes, using environmentally preferable products (i.e., products with
recycled content, such as office furniture; products with reduced toxicity; and energy efficient
products), using alternative fuels and renewable energy, and making environmental habitat
improvements.
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2.3 Split Sampling Program

Since 1987, DOE has participated in the split sampling program with the State. Split samples are

obtained when technicians alternately add portions of a sample to two individual sample

containers. This collection method helps ensure that both samples are as identical as possible.
The split samples are then submitted to two analytical laboratories; this allows for an
independent comparison of data to ascertain laboratory analysis and field quality assurance. In
addition to split sampling, OEPA performs independent sampling.

In 2009, DOE and OEPA cooperated in the split sampling program. Samples of groundwater
were split, and the results are provided in Table 2—2. (Split sample locations are provided in

Figure 2—2.)
Table 2—-2. 2009 DOE/OEPA Groundwater Split Sampling Comparison
Sample 2009 DOE Result OEPA Result FRL
Location® Sample Date Constituent (uglLl) (pa/L) (ng/L)
2060 April Total Uranium 56.8 45.5 30
2060 October Total Uranium 50.9 47.9 30
13 April Total Uranium 21.9 20.2 30
13 October Total Uranium 16.3 10.1 30
14 April Total Uranium 4.82 2.20 30
14 October Total Uranium 4.92 3.46 30

Refer to Figure 2-2 for groundwater split sample locations.

U.S. Department of Energy
May 2010
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3.0 Groundwater Pathway

Results in Brief: 2009 Groundwater Pathway
Groundwater Remedy

Since 1993

» 27,365 M gal (103,577 M liters) of water have been pumped from the
Great Miami Aquifer.

» 9,711 net pounds (4,409 kg) of uranium have been removed from the Great
Miami Aquifer.

During 2009
° 2,447 M gal (9,262 M liters) of water were pumped from the
Great Miami Aquifer.

This chapter provides background
information on the nature and
extent of groundwater
contamination in the Great Miami
Aquifer due to past operations at
the Fernald Preserve and
summarizes aquifer restoration
progress and groundwater

monitoring activities and results
for 2009.

» 585 pounds (266 kg) of total uranium were removed from the

Great Miami Aquifer.
Groundwater Monitoring Results— Uranium concentrations within the
footprint of the maximum uranium plume continue to decrease in response to
pumping. The maximum uranium plume in 2009 was approximately 186 acres
in size.

Restoration of the affected

portions of the Great Miami
Aquifer and continued protection
of the groundwater pathway are
primary considerations in the
groundwater remediation strategy
for the Fernald Preserve. The
groundwater pathway will continue
to be monitored following
remediation to ensure the protection
of this primary exposure pathway.

Direct push sampling in the off-property South Plume indicated that the off
property footprint of the 50 pg/L total uranium plume decreased by
approximately 16 acres from what was mapped in 2008. The area will continue
to be monitored using direct-push technology when deemed appropriate.

Since 2005, the percentage of treatment needed to achieve discharge limits has
been decreasing significantly. Very soon, treatment will no longer be required.

On-Site Disposal Facility Monitoring—In 2009, every sampling horizon of
each cell was sampled quarterly for 15 parameters. The leachate collection
system (LCS) was sampled annually for Appendix | and polychlorinated
biphenol (PCB) parameters. Flow data from the engineered facility coupled with
the water quality monitoring results, and the results of quarterly disposal facility
physical inspections, indicate that the facility performed as designed in 2009.

3.1 Summary of the Nature and Extent of Groundwater Contamination

The nature and extent of groundwater
contamination from operations at the
Fernald site were investigated, and the
risk to human health and the
environment from those contaminants
was evaluated in the Operable Unit 5
Remedial Investigation Report

(DOE 1995b). As documented in that
report, the primary groundwater
contaminant at the site is uranium.

Groundwater Modeling at the Fernald Preserve

The Femald Preserve uses a computer model to make predictions
about how the concentration/location of contaminants in the aquifer
will change over time. Because the model contains simplifying
assumptions about the aquifer and the contaminants, the predictions
about future behavior must be verified with laboratory analyses of
groundwater samples collected during monitoring activities.

If groundwater monitoring data indicate the need for operational
changes to the groundwater remedy, the groundwater model is run
to predict the effect those chal might have on the aquifer and
the contaminants. If the predictions indicate the proposed changes
would increase cleanup efficiency and reduce the cleanup time and
cost, the operational changes are made, and monitoring data are
collected after the changes to verify whether model predictions were
correct. If model predictions prove to be incorrect, modifications are
made to the model to improve its predictive capabilities.

Groundwater contamination resulted
from infiltration of contaminated surface water through the bed of Paddys Run, the storm sewer
outfall ditch (SSOD), the Pilot Plant drainage ditch, and the Waste Storage Area ditch (previously
located between the Plant 1 Pad and Paddys Run). In these areas, the glacial overburden is absent
(eroded), creating a direct pathway between surface water and the sand and gravel of the aquifer.
To a lesser degree, groundwater contamination also resulted where past excavations (such as the
waste pits) removed some of the protective clay contained in the glacial overburden and exposed

the aquifer to contamination.
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3.2 Selection and Design of the Groundwater Remedy

While a remedial investigation and feasibility study was in progress and a groundwater remedy
was being selected, off-property contaminated groundwater was being pumped from the South
Plume area by the South Plume Removal Action System (referred to as the South Plume
Module). In 1993, this system was installed south of Willey Road and east of Paddys Run Road
to stop the uranium plume in this area from migrating any farther to the south. Figure 3—1 shows
South Plume Module extraction wells 3924, 3925, 3926, and 3927. These extraction wells have
successfully stopped further southern migration of the uranium plume beyond the wells and have
contributed to significantly reducing total uranium concentrations in the off-property portion of
the plume.

After the nature and extent of groundwater contamination was defined in the Remedial
Investigation Report for Operable Unit 5 (DOE 1995b), various remediation technologies were
evaluated in the Feasibility Study Report for Operable Unit 5 (DOE 1995c). Remediation cost,
efficiency, and various land-use scenarios were considered during the development of the
preferred remedy for restoring the quality of groundwater in the aquifer. The Feasibility Study
Report for Operable Unit 5 recommended a concentration-based, pump-and-treat remedy for the
groundwater contaminated with uranium, consisting of 28 groundwater extraction wells located
on and off property. Computer modeling suggested that the 28 extraction wells pumping at a
combined rate of 4,000 gallons per minute (gpm) (15,140 liters per minute [Lpm]) would
remediate the aquifer within 27 years.

The recommended groundwater remedy was presented to EPA, OEPA, and stakeholders in the
Proposed Plan for Operable Unit 5 (DOE 1995d) as the preferred groundwater remedy. Once
the proposed plan was approved, the Record of Decision for Remedial Actions at Operable
Unit 5 (OU5 ROD) (DOE 1996) was presented to stakeholders and subsequently approved by
EPA and OEPA in January 1996. The OUS ROD formally defines the selected groundwater
remedy and establishes FRLs for all constituents of concern.

njectl al The OUS5 ROD commits to an ongoing
From 1988 to 2004, re-injection was an enhancement to the evaluation of innovative remediation
groundwater remedy at the Fernald site, supplementing hiioloed h d f
pump-and-treat operations. The term "well-based" refers to the techno .ogles so that remedy per On.nance
injection of treated groundwater through specially designed can be improved as such technologies
re-injection wells. Groundwater pumped from the aquifer was become available. As a result of this

treated via ion exchange to remove coniaminants and then ;
re-injected into the aquifer at strategic well locations. Because the ~~ COmmitment, an enhanced groundwater
treatment process was not 100 percent efficient, a small amount of remedy was presented in the Operable

uranium was re-injected into the aquifer with the treated water. The : . .
e ol ey hrood the T Unit 5 Baseline Remedial Strategy

contaminants moved through the aquifer and were pulled by Report, Remedial Design for Aquifer
extraction wells, thereby decreasing the overall remediation time. Restoration (Task 1) (DOE 1997).
Based on updated groundwater modeling and the unfavorable

resulis of a cost/benefit analysis, well-based re-injection was

discontinued in 2004.

Groundwater modeling studies conducted to design the enhanced groundwater remedy suggested
that, with the early installation of additional extraction wells and the use of re-injection
technology, the remedy could potentially be reduced to 10 years. EPA and OEPA approved the
enhanced groundwater remedy that relied on pump-and-treat and re-injection technology. The
groundwater remedy included the use of well-based re-injection until September 2004.
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Evolution of the enhanced groundwater remedy has been documented through a series of
approved designs. These designs are: The Operable Unit 5 Baseline Remedial Strategy Report,
Remedial Design for Aquifer Restoration (Task 1) (DOE 1997), Design for Remediation of the
Great Miami Aquifer in the Waste Storage and Plant 6 Areas (DOE 2001c¢), Design for
Remediation of the Great Miami Aquifer South Field (Phase II) Module (DOE 2002a),
Comprehensive Groundwater Strategy Report (DOE 2003), the Groundwater Remedy
Evaluation and Field Verification Plan (DOE 2004), and the Waste Storage Area Phase 11
Design Report and Addendum (DOE 2005a).

The enhanced groundwater remedy commenced in 1998 with the startup of the South Field
(Phase I), the South Plume Optimization, and the Re-injection Demonstration Modules. It
focused primarily on the removal of uranium but was also designed to limit further expansion of
the plume, achieve removal of all targeted contaminants to concentrations below designated
FRLs, and prevent undesirable groundwater drawdown impacts beyond the site boundary.
Startup of the enhanced groundwater remedy included a year-long re-injection demonstration
that began in September 1998. Through the years, extraction and re-injection wells have been
added to and removed from these initial restoration modules.

In 2001, EPA and OEPA approved the Design for Remediation of the Great Miami Aquifer in the
Waste Storage and Plant 6 Areas (DOE 2001c). Approval of this design initiated the installation
of the next planned aquifer restoration module. The design specified three extraction wells in the
Waste Storage Area to address contamination in the Pilot Plant drainage ditch plume (Phase I)
and two extraction wells to address the remaining contamination after the waste pits excavation
was completed (Phase II). One of the three Phase I Waste Storage Area wells was installed in
2000 to support an aquifer pumping test to help determine the restoration well field design. The
remaining two Phase I wells were installed in summer 2001 after EPA and OEPA approved the
design. All three wells became operational on May 8, 2002. One was abandoned in 2004 to
facilitate site remediation work. A replacement well was installed and began operating in 2006.

The Design for Remediation of the Great Miami Aquifer in the Waste Storage and Plant 6 Areas
(DOE 2001c) also provided data indicating that the uranium plume in the former Plant 6 Area
was no longer present. It was believed that the uranium concentrations in the plume had
decreased to levels below the FRL as a result of plant operations shutting down in the late 1980s
and the pumping of highly contaminated perched water as part of the Perched Water Removal
Action No. 1 in the early 1990s. Because a uranium plume with concentrations above the
groundwater FRL was no longer present in the former Plant 6 Area at the time of the design, a
restoration module for the area was determined to be unnecessary. Groundwater monitoring
continues in the former Plant 6 Area with one well in the area having sporadic total uranium FRL
exceedances.

In 2002, EPA and OEPA approved the next planned groundwater restoration design document,
the Design for Remediation of the Great Miami Aquifer South Field (Phase 1I) Module

(DOE 2002a). The Phase II design presents an updated interpretation of the uranium plume in the
South Field area along with recommendations on how to proceed with remediation in the area,
based on the updated plume interpretation. Installation of Phase Il components was initiated in
2002. The overall system (Phases I and II) is referred to as the South Field Module.
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In 2003, groundwater remediation approaches were evaluated to determine the most cost-
effective groundwater remedy infrastructure, including the wastewater treatment facility, to
remain after site closure. An evaluation of alternatives was presented in the Comprehensive
Groundwater Strategy Report (DOE 2003). In October 2003, initial discussions were held with
the regulators and the public concerning the various alternatives identified in the report. These
discussions culminated in an identified path forward to work collaboratively with the Fernald
Citizens Advisory Board, EPA, and OEPA to determine the most appropriate course of action for
the ongoing aquifer restoration and water treatment activities at the Fernald site.

In 2004, a decision regarding the future aquifer restoration and wastewater treatment approach
was made following regulatory and public input. In May, EPA and OEPA approved the decision
to reduce the size of the advanced wastewater treatment facility; in June, they approved the
decision to discontinue the use of well-based re-injection. Reducing the size of the advanced
wastewater treatment facility provided the opportunity to dismantle and dispose of
approximately 90 percent of the existing facility in the OSDF in time to meet the 2006 closure
schedule. This resulted in a protective, more cost-effective, long-term water treatment facility to
complete aquifer restoration. Well-based re-injection was discontinued in 2004 on the basis of
groundwater modeling cleanup predictions presented in the Comprehensive Groundwater
Strategy Report (DOE 2003) and the Groundwater Remedy Evaluation and Field Verification
Plan (DOE 2004). The updated modeling indicated that the aquifer restoration time frame would
likely be extended beyond dates previously predicted as a result of refined modeling input. The
updated modeling also indicated that continued use of the groundwater re-injection wells would
shorten the aquifer remedy by approximately 3 years. Therefore, the benefit of continuing
re-injection did not justify the cost. Well-based re-injection was discontinued in September 2004
to support construction of the Converted Advanced Wastewater Treatment facility. All
re-injection wells remain in place as potential groundwater remedy performance monitoring
locations.

In 2005, the Waste Storage Area Phase II Design Report (DOE 2005a) was issued. Comments
received from EPA and OEPA resulted in the issuance of an addendum to the report in
December 2005. The design consisted of the installation of one more extraction well in the
former Waste Storage Area, near the former silos area.

In 2005, an infiltration test was conducted in the SSOD. The test consisted of gauging the flow into
and out of the SSOD with six Parshall flumes. This was done so that the overall infiltration rate along
the SSOD could be obtained. Findings from the test were included in the Storm Sewer Outfall Ditch
Infiltration Test Report (DOE 2005b). The decision was made that natural storm water flow into the
SSOD will be supplemented with pumped clean groundwater.

The Fernald Groundwater Certification Plan (DOE 2006b) was issued and approved by EPA in
2005. OEPA approved Revision 2 of the plan in 2006. Revision 2 addressed comments that the
OEPA had on the 2005 submittal. The certification plan defines a programmatic strategy for
certifying completion of the aquifer remedy. It was developed through a series of four technical
information exchange meetings held in 2005 among DOE, EPA, and OEPA. The Fernald
Groundwater Certification Plan (DOE 2006b) identifies that the IEMP will continue to be the
plan that includes remedy performance monitoring requirements.

In 2006, the Waste Storage Area Phase Il Module components became operational, marking
completion of the groundwater remediation system design. Completion of the Waste Storage Area
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Phase I Module brought the total number of extraction wells in the former Waste Storage Area to
four.

On December 14, 2006, the site began pumping clean groundwater from three existing construction
wells located on the east side of the Fernald Preserve to the former SSOD. This water is being
pumped as needed to maintain a flow of approximately 500 gpm (1,890 Lpm) into the former SSOD.
Pumping will continue until the existing wells, pumps, or motors are no longer serviceable. At that
time the operation will be suspended, pending a determination by DOE regarding the benefits to the
aquifer remedy. Also, with the completion of site soil remediation, surface water runoff from
portions of the Former Production Area is being directed to the former SSOD.

Figure 3—1 shows the extraction well locations that were active in 2009. The operational information
associated with these modules is presented in the following subsections.

3.3 Groundwater Monitoring Highlights for 2009

For this annual site report, groundwater monitoring results are discussed in terms of restoration
and compliance monitoring.

The key elements of the Fernald Preserve groundwater monitoring program design are described
below.

e Sampling—Sample locations, frequency, and constituents address operational assessment,
restoration assessment, and compliance requirements. Monitoring is conducted to ascertain
groundwater quality and groundwater flow direction. Figure 3—2 shows a typical
groundwater monitoring well at the site, and Figure 3—3 identifies the relative placement
depths of groundwater monitoring wells at the site.

As part of the comprehensive groundwater monitoring program specified in the current
IEMP, approximately 140 wells were monitored for water quality in 2009. Figure 3—4 and
Figure 3—5 identify the locations of the current water quality monitoring wells. In addition to
water quality monitoring, approximately 178 wells were monitored quarterly for
groundwater elevations to determine groundwater flow direction. Figure 3—6 depicts the
routine water level (groundwater elevation) monitoring wells as specified in the current
[EMP.

Additionally, 14 locations were sampled using a direct-push sampling tool in 2009. Results
are provided in Appendix A, Attachments A.2.

o Data Evaluation—The integrated data evaluation process involves review and analysis of
the data collected from wells and direct-push<ns1:XMLFault xmlns:ns1="http://cxf.apache.org/bindings/xformat"><ns1:faultstring xmlns:ns1="http://cxf.apache.org/bindings/xformat">java.lang.OutOfMemoryError: Java heap space</ns1:faultstring></ns1:XMLFault>