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The Fernald Environmental Management Project is located 18 i hwsof Cincinnati.

(Photo courtesy of Fluor Daniel Fernald.)

INTRODUCTION

The purpose of this report is to document the State of Ohio’s oversight activities
at the United States Department of Energy's (DOE) Fernald Environmental |
Management Project. The report is written by the Ohio Environmental Protection |
Agency (Ohio EPA) to provide interested parties a single source of information

regarding Ohio's regulatory, environmental monitoring, public outreach, and .-
planning activities at Fernald during calendar year 1998. In addition, this report :
completes one of Ohio's commitments under the DOE/Ohio federal funding grant




INTRODUCTION

L1 SITE BACKGROUND

The site, formerly known as the Feed Materials Production Center, is a 1050- acre

facility located in a rural, residential area 18 miles northwest of Cmcmnau The

facility was
constructed in the
early 1950s and
production ‘b,egan
in 1952 with
National Lead of
Ohioasthe ~ -

operator.

Graph:c courtesy of Fluor Daniel Fernald.

. Uranium metal products for the nation’s defense programs, including slightly
enriched and depleted uranium, were made at Fernald. Smaller amounts of thorium
metal were also produced. Production stopped in July 1989 to focus resources on’ ‘
environmental restoration. In December 1989, the site was added to the United States
Environmental Protection Agency’s (USEPA) National Priorities List. In 1991, DOE
officially ended production and the site was renamed the Fernald Environmental
Management Project. Fluor Daniel Fernald assumed responsibility for cleanup from

Westinghouse in 1992.

During production numerous contaminants were released and dispdsed which
affected surrbunding soil, ground water and surface water. According to an- .
independent dose reconstruction study, an estimated 340 tons of uranium were -
released during production at Fernald. The study also estimates 170,000 curies of |
radon were released from the K-65 silos*. A different study published in 1998
estimated the number of lung cancer deaths occurring between 1951 and 2088 may be

increased by 1% to 12% from Fernald-related radiation exposures**.

*These estimatés are reconstructions of past releases and are based on incomplete data. The review of historic data was
conducted by Radiological Assessments Corporation (The Fernald Dosimetry Reconstruction Project, August 1996)
**Draft Risk Assessment, Centers for Disease Control and Prevention, March 1998. :
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- FUNDING

_ efﬁcrency

22%

Ohio EPA has a long-standmg regulatory role at Fernald. The 1988 Consent Decree

lbetween DOE and the State of Ohio provrded a mechanlsm for recovery of costs
assocrated wrth regulatory oversight. In 1993, the Cost Recovery Grant (CRG) was’

ﬁnahzed to provrde these costs in a ﬁnancral assistance award, eliminating the need
for annual rermbursement This arrangement allowed Ohio to provrde more actlve

oversrght through dedrcatron of additional staff and resources to the pro_|ect.

Ohro EPA is the State s lead agency for 1mplementatron of the CRG. Ohio -
Department of Health (ODH) and Ohro Emergency Management Agency (Ohro '
EMA) provide support in health phys1cs and emergency preparedness planmng,
respectively. Ohio EPA conducts regulatory oversight for implementation of the '
Resource Conservatron and Recovery Act (RCRA), the Comprehensive . _ |
Environmental Response Compensation, and Liability Act (CERCLA), and other
environmental laws and regulations. In addition to regulatory activities, Ohio EPA'
conducts public outreach and environmental sampling under the CRG. Enhancing
public involvement in decision making has been an important goal of Ohio's CRG

program.

From 1994 through July 1998, Ohio and DOE maintained an Agreement in Principle
(AIP) to providev funding for nOn-regulatory activities of the State agencies. Since- '
nearly all activities at Fernald have been brought under the umbrella of CERCLA

remediation, the parties agreed to end the AIP and continue the functions u'nder,the’ |
CRG.

The followmg graphs represent proﬁles of the funding provrded to the State of Ohlo .
by DOE under the AIP and CRG for over51ght at Fernald. Slgmﬁcantly less money
was spent during fiscal year 1998 than was provrded in the orrgmal grants The '

dollars saved are the result of efforts by Oth to streamlme costs and increase
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AIP Grant Funding
$800,000 .
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The distribution of expenditures for fiscal year 1998 is provided in the figures below.
_ Personnel expenditures include salaries, fringes, and indirect costs. Contractual
expenditures include medical monitoring,'laboratory analytical, and remedial

oversight contractor costs. Operating costs, supplies, training, and travel make up the

“other” expenditures.
AIP Spending " Cost Recovery Grant _Sjpenndlmg
OpH OEMA Other . ORMA ODl'l

Other

% Contrectaal

) Equipment

Personnel
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. ACTIVITIES AND ACCOMPLISHMENTS

Ohio continued to work dlhgently in 1998 to keep up w1th Femald's accelerated
cleanup schedule. ‘Major construction activities in the on—sue dlsposal facrhty
(OSDF) and southem waste units were initiated. Erosion control pro;ects 1ncludmg
Paddys Run Abank stabilization, bioengineering and the addmon of bendway we1_rs,

added to the work at Fernald. The takedown of the Boiler'.Plant complex _was another

* visible sign of cleanup These and other accomplishments were observed by' staff |

from Oluo EPA’s Ofﬁce of Federal Facilities Over51ght (OFFO) as mcreased ﬁeld
visits improved regulatory oversight. Ohio EPA and ODH techmcal staff rev1ewed
and granted State approval on numerous documents To a551st in these and other |
regulatory functions, Geographlc Information (GIS) and Global Posmomng systems |
(GPS) were fine- -tuned for more accurate and efficient apphcatrons. OFFO staff -
participated in numerous public meetings that kept the 'comrrmmty informed of
progress at Fernald. Ohio continued efforts to maintain hrgh quahty emergency

planmng operations and to work with DOE on numerous natlonal level i issues.

The overall strategy for remediation of the Fernald site continues to be a balanced - - -
approach, which includes removing the most contaminated materials for off-site'

disposal, while disposing of the less contaminated, high volume materials on- srte

Substantial efforts will be made in 1999 to ensure the balanced approach is

maintained by 1n1t1atmg shipments from the Waste Pit Remedial Action PrOJect._' b_

. Ohio’s activities and accomplishments for 1998 are further explained in the folloWing |

sections.
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REGULATORY OVERSIGHT L
The site first began remedial investigation activities as part of a 1986 Federal Facility
Compliahce Agréemeﬁt between USEPA and DOE. In 1988 a Consent Decree -
between the State of Ohio and DOE was signed, which also required completion of -
the CERCLA cleanup. Following a listing on the 1989 National Priorities List, a |
CERCLA Consent Agreement was signed by USEPA and DOE in 1990. Although
separate agreements requiring cleanup exist, Ohio EPA and USEPA work together on

all aspects of the project.

As part of Ohio’s oversight role at the Fernald site, approximately 150 technical
documents were reviewed and commented on and/or approved in 1998. Most of
these documents related directly to the on-going remediation of the facility including
design packages, implementation plans, certification reports, and work plans. In
addition to these regulatory reviews, Ohio EPA focused significant effort on field
oversight of ongoing remediation projects. During the year Ohio EPA cdnducted |
approximately 150 site visits/inspections. The inspections focused on OSDF
construction, storm water management, fugitive dust control, southern waste unit
excavation, and other on-site activities. Ohio EPA conducted a National Pollutant
Discharge Elimination System permit inspection as well as several informal |

stormwater inspections over the course of the year.

This year represented the first full year of large-scale remediation. A second cell was

completed in the on-site disposal facility and waste placement occurred in both cells

#1 and #2. The majority of the inactive flyash pile was excavated, segregated and

»pro.per'ly prepared for disposal. The ground _watef remediation system including new '

extraction wells and injection wells operated throughout the year. Decontamination

and dismantlement (D&D) of production area buildings continued. The contract for

' remediation of the waste pits was awarded and construction of a treatment facility

started. The year represented a major step in the remediation of the Fernald site.

|0
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Waste Pits Remedial Action Project (formérly OU1): The six waste pits contaiﬁ o

approximately one million tons of soils and waste, including uranium, thorium, and

other radioactive and chemical contaminants. The pits range in size from a football
field to a baseball diamond, and vary in depth from 13 to 30 feet. Two of the pits L
have water covers, one has a synthetic cap, and the other pits have soil covers. The

waste pits are either in close proximity to, or in contact with, the Great Miami

2286

The waste pit contents will be excavated, thermally dried, and smpped by rail to

Aquifer and are contributing to ground water contamination.

Envirocare of Utah. During 1998, activities included the design and constructlon of
the treatment facxllty by IT Corp. In addition, railcars and locomotives were |

purchased and recelved First loadout of waste into railcars will occur in early 1999

On-Site Disposal Facility Project (formerly OU2, OU3, OUS5): Contaminated
material including soil and debris are being dlsposed in the OSDF Any waste that
exceeds the OSDF waste AN
acceptance criteria (WAC)
will be treated to meet the
criteria or disposed off-
site. No off-site waste will
be allowed in the OSDF.
During 1998, cell #2 was
constructed including the

liner and leachate

collection systems. First

waste placement in cell #2 A representative from the Waste Acceptance Organization uses a .
. manifest system to document every truckload of waste going mto the

occurred in November. OSDF.

Waste disposal operations including buiiding debris and soils occurred throughout 'th.ew

construction season within cell #1. Approximately 227,400-yds’ of soil and debris

were transferred to the OSDF for disposal. This was the first year of operations for

the new Waste Acceptance Organization, which was created to ensure waste going -
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into the OSDF complied with the WAC. The organization perfoﬁned éxtrefhély ~we1'l‘ -
in its first year by overseeing segregation at the point of generation, rrhnifes;ing" T

" waste, and inspecting placement operations. -

Facilities Closure and Demeolition IP’u'ojed (formerly QU3): All 6n—site buildings
are being decontaminated and dismantled. All waste, except that which exceéds the
WAC, will be disposed in the OSDF. During 1998, D&D of two major corﬁplexes,
Plant 9 and the Boiler Plant, was completed. Safe shutdown, including the 'r'enioval

of holdup materials and de-energizing plants, continued and will be pomplete in early |
1999. '

Silos Project (formerly @U4): There are four concrete silos at Fernald that-welfe‘ :
constructed to store radioactive materials. Two of them, referred to as the K-65 silos, _
contain high radium-bearing residues, one contains lower-level dried uranium
residues, and one has never been used. To reinforce the struéturally ﬂach K-65.
silos, a soil berm was added in the 1960s and enlarged in the early 1980s. In >'199 i’,
bentonite clay was injected into the tops of the two K-65 silos to cap the high ra_dium
residues and reduce radon emissions from the silos. The silos continue to retain the

potential to release significant volumes of radioactive contaminants.

The 1997 dispute resolution over delays in the Vitrification Pilot Plant resulted in -
separate strategies for the different éﬂos. For Silo 3 an Explanation of Signiﬁ(:ant
Difference was completed. Rocky Mountain Remediation Services was selected to

“remediate Silo 3 contents using chemical stabilization. Their process designis' . A
scheduled to occur in 1999. A Record of ]Decision'(ROD) Amendment will be
completed for'tl.le K-65 Silos (1 and 2). In order tdsupport the revised Feésibility
Study required by the ROD Amendrﬁent, proof of process testing w'aé initiated on -
four technology types for the K-65 silo WaSté. Prbof of process testing will be -
completed in early 1999. A proposal to accelerate retrieval of the K-65 waste and
transfer it to new tanks was developed in 1998. A contract will be awarded for thls '
work in early 1999. ' '

8 | | .I—Qu‘
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Sonls Charactenzatlon and Excavatlon Pro,lect (formerly OU2 & OUS) 2 2 8 6
Contammated soils are being excavated w1th disposal of those soils meeting the waste
' 'acceptance criteria in the OSDF ‘Soils Pl‘Q]CCt activities in 1998 included excavation,
certiﬁcation, stabilization, and restoration The majority of the inactive flyash plle
was excavated durmg the construction season The pile was a significant source of
o contarmnatlon to the Great Miami Aquifer and mcluded below and above WAC soﬂs
Several other smaller piles of soil were transferred to the OSDF. Materials from the

‘ ‘active ﬂyash plle were used as the protectlve layer in the bottom of OSDF cell #2 .
Approximately 223 OOO yds of s01l and debris were excavated dunng 1998.

Certification of areas attaining the final remediation levels (FRL) was first completed
in 1998. Sampling, analysis, and statistical testing occurred for both remediated areas
“as well as those areas not requmng remediation. Approximately 250 acres of the site

have been certiﬁed as meeting cleanup levels.

Aquifer Restoration and Waste Water Project (formerly OUS): The Femald site ’
~ is located over the Great Miami
Aquifer, which is designated asole
source aquifer and considered a |
valued natural resource. Ground

water is contaminated with uranium

approximately one mile south of the

site in what is referred to as the

“south plume.” DOE provided -
bottled water for residents in the _
plume area from_ February 1991 until
- 1996 when a public drinking water

system became operational In 1993

" the south plume removal actlon was

. started to slow off-site migration of

the uranium plume.
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The Great Miami Aquifer is being remediated by a combination of ground water .. - .
extraction and injection. The use of reinjection wells as part of the ground'v;/ater
remediation is a demonstration project. The reinjection wells were started in 1998

along with several new extraction wells.

Natural Resource Damage Assessment (NRIDA): Ohio EPA is the‘authorized
agency to act as natural resource trustee for the State of Ohio. The trustees' role is to
act as guardians for public natural resources impacted by Fernald.- Other trustees for
Fernald include DOE and the Department of Interior. The goal of the Fernald trustees
is to integrate natural resource restoration activities into the CERCLA remediation -
efforts at the site. Another goal of the trustees efforts is to have the restoration - |
activities result in settlement of the State of Ohio’s NRDA claim against DOE.
During 1998 the Natural Resource Restoration Plan was completed ih draft ﬁnal '
form. A public comment period was held on the restoratjon plan along with an

Environmental Assessment completed by DOE on final land use.

In addition to the specific
NRDA activities, several
,naturél resource
supplemental projects
required by the USEPA Silos
Project Dispute Resolution |
were initiated in 1998. The

. projects included 'de\reloping

an ecological park; and

researching invasive species

Computer generated view of a restored F emald site. The OSDF
can be seen in the upper right, along with wetlands, prairies and control and reforestatlon
forests. (Photo courtesy of Fluor Daniel Fernald.)

techniques. The publicly-
accessible habitat area was completed in 1998. The other research projects will

continue into 1999.

A
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Above, bendway weirs are
M installed in Paddys Run.
=% Left, a combination of rip rap
and biological controls are
used to stabilize erosion near
the southern waste units.

A bioengineering project was completed in Paddys Run near the southern waste unii_s.
The project was aimed at preventing additional erosion of Paddys Run towards the -
waste units. A combination of rip rap and biological controls was used. The effort
successfully controlled the er(;sion problem near the southern waste pits. Another |
erosion control project used logs to form bendway weirs along an area in Paddys Run

experiencing severe outside bend erosion.
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PUBLIC OUTREACH | R
Ohio EPA's public outreach program is designed to supplement monitoring and o
oversight activities by involving the public in important environmental decisions.
Since every decision at Fernald ultimately affects the public, their inclusion é.hd g | ‘
understanding of the cleanup process is essential. Person to person contact; along .
with quick open responses from technical staff to public inquiries ensure the public is
included in Ohio EPA’s decision-making. In 1998, OFFO investigated and. .

responded to .
numerous public and 3
media information
requests. OFFO’é

' ":le;,‘; % . ° _Internet web site 4 |

g o continues to enhance

cqmmumcat;ons with
the public. Several
site tours were held,
including one ‘with o
Ohio EPA’s Dlrector '

Fernald tour participants view progress at the OSDF in May.

Meetings S
OFFO representatives fully participate in all DOE and community sponsorcd pubhc
meetings and workshops, and give presentations where requested or appropnate The

following list includes groups with which Ohio staff regularly part1c1patcs

Fernald Residents for Fernald Health Effects
Environmental Safety and Health Subcommittee )
Fernald Citizens Advisory Board Interstate Technology & -
FCAB committee activities - Regulatory Cooperatiolnn>
Community Reuse Organization Workgroup (ITRC)

Fernald Living History Project

b

Site Technology Coord. Grbi:p'. o
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“In 1_998, the Fernald Citizens Advisory Board (FCAB) consolidated four com.mitt.eé'st,'- R

~ waste diqusi_tion, envifonmental monitoring, natﬁfal resources, and transportation
into two, on-site issues and off-site issues. Ohio EPA staff regularly participate in
these FCAB committee meetings and in the full bimonthly meetings of the FCAB, m .
ex-officio capacities, as well as in special events such as the CAB Low Level Waste o

Semi'narvand tour of the Nevada Test Site.
and tour 2286

e Fernald . -

Ohio EPA regularly participates in meetings and promotional efforts of th
‘ D S —— : i

i

o

Living History e
Project (FLHP). o H

This project involves

community members
and site workers in
an effort to fecord
and preserve the
various perspectives
that are a part of
their environmental
history. In 1998, the
group -actively The Fernald Living History Project advisory group met monthly in 1998. .
soughi independent funding sources, encouraged community interest, discussed |
project implementation, and developed a promotional video. In February, OFFO
created an email list server for the FLHP. In October, OFFO developed an Internet:
web site for the FLHP and continues to provide server space and maintenance of fhe‘ : ;
web site. In December, OFFO provided editorial, printing, and mailing services for ‘

the group’s first newsletter and survey.

OFFO also played an instrﬁmental role as Fernald Natural Resource Trustee in future -
land use discussions. A public workshop was held in September to initiate
discussions on the Fernald Natural Resource Restoration Plan at which OFFO

presented information as a Trustee. OFFO also created a fact sheet, Fernald Natu}dl, .
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" Resource Restoration Plan, and made regular updates to the web site on natural

14

resource projects and activities.

In addition to these Fernald-specific groups, Ohio EPA staff also participated in

numerous DOE national groups including ITRC, the State and Tribal Governments

Working Group, and the Environmental Management Advisory Board.

Publications:

(o]

1997 Annual Report to the
Public on the Fernald
Environmental Managemént
Project . |
Ohio EPA Field Notes is a new
column in the FRESH
bimohthly newsletter;

contributions from various staff

Fact Sheets:

(o]

Quarterly environmenfal
monitoring results fact sheets
Fernald Natural Resource
Restoration Plan

FLHP newsletter and survey
Revised Fernald fact sheet
Revised Fernald Team |

" reference sheet

I

Presentations:

(o]

Natural Resource Restoration at .
Fernald, presented at the Ohio
Federal Facilities Forum, May
Cleaning up Fernald, Ohio "
EPA’s Role, presehted at the
Field Office Business Forum,
May

Natural Resou-rce Restoration,
presented at Fernald public
meeting, September '
Radioactive Cleanup and State B
Oversight at Fernald, presented
at ITRC Workgroup, N_oveinber
Fernald presentation to gfaduate |

students at Miami University
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. l'nade to the web D osoF PROJECT

. layout aHOWS for $Js01Ls PROJECT,

~On the Internet

OFFO’s Fernald web site continues to be a valuable resource for providing
mformatxon to both internal and external users. During the year, OFFO responded to

numerous pubhc mformatwn requests from the Internet. Users can quickly view '

meonnatlon about the Fernald cleanup and contact Ohio EPA staff with further

questions. The sharing of Fernald successes and problems worldwide may assist

other cleanup sites conducting similar activities. ' g 2 2 8 ‘ 6
In 1998 many
‘updates and i
‘Wm “.WMWWML R S R S S S A R AT R ST R E R X
changes were s niw

imsTE Pris

‘EBFACILITIES L&D

Site. A new ’ BP0 PROJECT, -
: ’ Baouirer -

RESTORATION

Peoeuny 0510599 150851 © amumn_l
\VEVENT N B

VoL .. 00

easier navigation,

¢

ENVIRONMENTAL [ .- PN :_—"1: ]

. MONITO?NG .:sm-yum 'mmmmwummmt m-wm, é I:S-"':‘:": :

quicker download | Bims, .. e o o ooyt ‘ IS

. Obio EPA's Office of Federal Faclities Oversight conducts !

: - radon monitorng at three locations near Fernald e

times, and more BSTERD The focation due west ofthe K-63 los along the western

’ Bcontactus  facilty fenceline on Paddys Run Road is the closest possible §

1 G rernan ome  Public location. The location east of the sllos is in the .
effectlve ﬁlc p—— pudomam wind direction. The background monitor has

been relocated as of 4/15/99 to Crosby El y. Radon

manage_ment. A » . concentrations are recorded hourly. Ohio EPA has been
collecting Fernald radon data since 1996,

real-time radon The radon page gives viewers hourly updates from Ohio EPA’s Femald area
- monitors.

B oisops

monitoring data ‘
page with hourly updates from three locations has been on—lihe for most of 1998. In -
March OFFO issued a press release to announce the radon Intéfnet site. OFFO ,
created a web site for the commumty based Fernald Living History Project adv1sory
group This site will continue to be hosted and maintained by OFFO. Addmonally,
the web server contmues to host multiple web sites, mcludmg the district site and the
Harmlton County Environmental Action Commission site. The OFFQ web site can

be accessed at http://offo2.epa.state.oh.us.

<D

/g "
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23 GISANDGPS -
V' Geographic Information System

TR

| The Geographic Information System orGIS, isa computer based mappmg system .
capable of storing, manipulating, and analyzing geographical information. OFFO is
developing and using a GIS for two important reasons: first, the sy'stern provides
powerful analytical capabilities; second, the system completes many existing tasks -

more effectively.

Not all relationships between data at the Fernald site are obyious Due to the complex o
nature of contaminant transport, relatlonshrps may exist between parameters wh1ch
would not be realrzed without the analytlcal capablhtles of the GIS. The system
allows technical staff to associate all exrstrng data on waste materials and
contamination with site information suchas topography, stratrgraphy, surface
~drainage features and geology. These associations can then be analyzed and
presented on maps that display visual correlatrons. These comparisons cannot be
- made easily uvithout the GIS's ability to manipulate and integrate various types of i
data. GIS provides the tools necessary to effectively use the tremendous volume of

data that has been collected at Fernald.

Availability of the GIS allows OFFO to perform independent analysis and review of
DOE contractor generated data, models; maps, and designs. OFFO's independent
analysis has increased regulatory confidence and the efficiency of design reviews.
This System helps OFFO provide more efficient and cost-effective oversight for the
DOE cleanup of the Fernald site. - o

In the past year, GIS has been used primarily to assess contaminant distribution in .
several areas at'Fernal_d where cleanup activities were occurring. The GIS was also - a
used to generate graphics for public presentations-like the following pre and post B
excavation graphrcs generated from site-wide terrain models. These graphrcs were
“used to demonstrate where several deep excavatrons on the site might become ponds

as part of the natural resource restoration activities at Femald.

T
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Pre.and post excavation
graphics created with the
GIS. The colors represent
the existing site contours
and the depths that will exist
after remediation.

Global Positioning System
Ohio EPA’s Fernald team uses a Global Positioning System, or GPS, to enhance
oversight activities, especially, the environmental monitoring program. GPS u‘ses a

series of satellites and a base station to reliably pinpoint geographic locations.

In 1998, OFFO continued to use the GPS to determine environmental monitoring -
sampling locations. The geographic data from Ohio EPA’s env1ronmental momtormg
program is entered into our local database for use with the GIS. Data acquired with
the GPS was used to create sampling location maps for fact sheets. As one of only a
few GPS base stations in the State of Ohio, OFFO made base station data availablé 't;o. "
several divisions within Ohio EPA as well as to USEPA in Cincinnati via the OFFO

web site.

L/ 17
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In early 1998, OFFO acquired new GPS -~
hardware and software that expands data
= “collection capabilities and substantiaily
? reduces data collection times. With the
I N 5 | ‘Q | o - } new equipment, data collection time has
R IR decreased from 30 minutes to 5 minutes
| per Fernald location with no loss of |
‘ acc"urac_y-. Post processing and
‘manipulation of field data has _bécdme
much easier to perform with the new

_software.

7¢-| The new GPS equipment will be used in |
‘| 1999 to map locations associated with an

upcoming wetland mitigation research

project OFFO is conducting with the

P ", 4 < - >
o 0 @t Bpg e ) wie | alpuege’ @

e - University of Dayton. The project
New GPS equipment has greatly decreased the . .
time it takes to collect location data. : involves transferring soil from various
donor locations to the stripped soils at Fernald to replenish the microbial community.
GPS equipment will be used extensively to mark locations where the donor soils have

been introduced and where pre-project sampling will take place.

18 QX'}-
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EMERGENCY MANAGEMENT PLANNING 22 -8 6
Ohio EMA revrewed the State Hazmat Plan/DOE Annex and worked on revrsrons to

- the plan and the state’s Hazardous Materials Memorandum of Understandmg Ohro

EMA continued to enter updated facility information into the state resource drrector_y, '
the duty officer’s handbook; and the Computer Aided Management of _Emergency 4 |
Operations (CAMEO) database. Ohio EMAcontinued to attend the clean-up status .

meetings and the Cooperative Planning and Training meetrngs for Fernald. Along

‘with Ohio EPA and ODH, Ohio EMA continued to work on developing samplmg

procedures for releases at DOE srtes The agency worked with DOE and other state
agencies on combrmng the AIP and CRG. The agency also revrewed the Fernald
Remedial Action Reports and the Transportation and _D_isposal Plan for the srte. Ohio
EMA participated in the Fernald public tour in May and was briefed on the site clean-

up status.

Throughout the year notification drills were conducted and Ohio EMA participated in -

these drills. Ohio EMA continued to prepare for site emergenc'ies by improving its

_preparedness posture through training and upgrading the Ohio ErnergenCy Operations

Center, which included beginning to review operational systems for Y2K compliance.

: Ohro EMA personnel attended several hazardous materials courses and attended -

 various seminars related to response and emergency planning. Ohio EMA sponsored '

a CAMEO Windows Train-the-Trainer course, and taught an 1ntroductory CAMEO

course in Harmlton County at the University of Cincinnati.

Under the DOE grant provisions, Ohio EMA provided PaS'S;through funds to ‘the"' .

Hamilton and Butler County Emergency Management Agencres to be used for -

Fernald- -specific issues. They used the funds for such 1n1t1at1ves as prepanng hazards o

assessments partrclpatmg in emergency response orgamzatrons, conducting exercises -
and drills, dlgrtlzrng site-specific 1nformat10n, partrcrpatron in perlodrc '
communications checks; upgrading their Emergency Operatrons Center, and

monitoring the periodic tests of the Fernald warning system.
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ENVIRONMENTAL MONITORING

The State of Ohio has conducted environmental monitoring at Fernald since 1985. |
Monitoring is performed to evaluate potentiai impacts from remedial actions to the -
public and the environment, and the success of ongoing cleanup activities. Durirtg" |

1998, on- and off-site releases were monitored through the sampling of environmental

media, including ground water, surface water, sediment, soil, biota, and air.

Ohio EPA reviewed and commented on DOE’s Integrated Envrronmental Monitoring
Plan (IEMP) in 1998. This included four quarterly status reports and one annual
report covering all 1998 monitoring activities. The I[EMP mtegrates monitoring |
associated with various regulatory oversight programs, such as RCRA and CERCLA,
with the current monitoring program required by DOE orders. 'I‘Ire IEMP streamlines
monitoring resources by combining monitoring for remediation projects
decontamination, and demolition operations into one program. Asa result of DOE’s

changes, Ohio EPA conducted most of the off-property environmental momtormg at

. Fernald.

Ohio EPA continued its independent and split sampling program in 1998.
Independent sampling allows Ohio EPA to evaluate suspected impacts from remedial
activities, evaluate additional sampling locations and analytical parameters not
currently monitored by DOE, and respond to specific citizen requests. Ohio EPA is |
also able to audit DOE’s compliance with the waste acceptance criteria. Split

sampling provides a comparison of data between Chio EPA and Fernald.

ODH provided data validation for OFFQ’s sampling program. A discussion of
sampling activities and results for each media is provided in Sections 3.1 through 3.6.
Summary data from Ohio EPA’s sampling program a.re included in the"Appendic’es of
this report. Complete data packages rnay be viewed by contacting Ohio EPA. |

P
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'_PRIVATEWELLS . 2286
) Oth EPA continued to momtor three pnvate wells in 1998 for total uranium. OFFO l - .
' spllt sampled the wells quarterly with DOE/Fluot Damel Fernald. _One mdependem .

private well sample was taken at the request of a homeowner.

The 1998 prlvate well samphng locations are shown on the off-sxte samplmg map in

Appendlx A. Private wells BOK14, BKM13 and NKM12 are located down gradient |

- of Fernald and within the uranium plume. The request well, REQT4, is east of

seasonal changes that occur in the

Fernald.

- Private well water is analyzed for total uranium, wh1ch is the pnmary contamlnant of .

concern at Fernald. The USEPA proposed dnnklng water standard for total uramum R

- is20 pg/l. The ground water final remediation level for total uranium at Femald is

\ also 20 ug/l. Local background for total uranium in ground water, as determined in

the OUS Remedial Investigation (October, 1994), ranges'.up to 3.1 pg/l. The highest,_ -
total uranium concentration detected from the three monitored wells during 1998 was '

45 ug/l found in well BKM13 Well BOK14 was consistently within background in-
1998. Appendix B contalns the private well sarnplmg data.

OFFO has been s lit sampling the
P png The aqwfer remediation system at

three wells with Fluor Daniel Fernald  Fernald includes extraction, treatment |

since 1994. These wells have - and injection after meeting drinking
o - o ~water standards. Injection wells were
historically shown some fluctuation introduced to the system in 1998,

along with additional extraction wells.
) o More wells will be added as above .
concentrations. This is mostly dueto  ground remediation efforts progress. -

in their levels of total uranium

water table. Quarterly monitoring provides needed information to confirm s’easonal‘_ '

fluctuations and any contaminant migration resulting from cleanup activities which - -

may impact these private wells.

~ oy




ENVIRONMENTAL MONITORING

3.2

22

' SURFACE WATER

Routine monitoring changed from quarterly to a bimonthly schedule in 1998. Forty-

nine surface water samples were taken in 1998, compared with 35 in 1997. Routine -

samples were analyzed for total uranium, radium-226, and radium-228. In addition to

the routine monitoring, the following samples were taken:

[e]

o

- basin. Subsequently,

k-2 e g E] -3 ) 2
. ©_ 06 O oo ;530 "% o & o
0 J0g Y0 G TuTL Zoe @

e e e

Three samples were
taken on January 13 at
the southern waste
units where a field tile
drains into sediment
basin 2 (BSN2DT),
There was concern
about this flow

entering the unlined

efforts to line the basin  Sampling drainage tile at southern waste units.
were expedited. Samples were analyzed for total uranium and technetium-99.
Two samples were taken during a storm event in January. The samples were
taken at the outfall from the temporary sediment basin in the northeast corner of
the site and at the run on from the adjoining property along the east fence line
(NESDTRP). Samples were analyzed for total uranium and technetium-99.
One sample was taken on May 29, downstream of the Willey Road Bridge in
Construction activities taking place in Paddys Run Paddys Run
during 1998 include the placement of rip rap to (PR1.75). This was
support an eroding bank at the silos (January), the
placement of logs to act as bendway weirs on an after a small fuel
eroding bank upstream of the silos (February), and  spill occurred from
a bioengineering project using biological products '

and rip rap to prevent additional erosion into the
southern waste units (May through July). upstream in Paddys

equipment working

_ ‘ Run. The sample .
was analyzed for total petroleum hydrocarbons, total uranium, radium-226, and
radium-228.

gl
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e One sample was taken at the Willey Road Bridge on June 12 (PR1.8), et

downstream from the equipment operéting in Paddys Run to monitor potential =

contaminants in'increased sediment loads. The sample was analyzed for total R
uranium, radium-226, and radium-228. . 2 2 8 6 e
e One sample was taken on August 24 in Paddys Run (PR2.2) where there was ﬂow
that appeared to be entering from the wheel wash area of the southern Waste' u‘pité.
Drainage from the wheel wash area was subsequently reconfigured. The samplé o

was analyzed for total uranium, radium-226, and radium-228.

The map in Appendix A
shows all 1998 surface
water sampling locations.
Loczition codes reflect the
river and the river mile of
the sampling location.
GM26.2 and PR7.2 are

background locations on

Above, construction equipment -
in Paddys Run during the '
bioengineering project near the
southern waste units. g
Left, coconut (coir) logs are

used as part of the Paddys Run
bioengineering project.

C the Great Miami River and Paddys Run, respectively. Bimonthly samples were taken o

o in addition to the above mentioned events. PR3.3 is located on Paddys Run below thé
confluence of the drainage ditch from the northern portion of the production area; |
This is also where the state threatened Sloan’s crayfish is found. Location PR1.8 isat -

the Willey Road Bridge on Paddys Run off site, near the southern boundary of the " - :

L7 23 ‘
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‘site. PRO.2 is located at the Route 128 brictge and is fed primarily by ground water.

Location GM24.6 is directly downstream of the National Pollutant Discharge '
Elimination System outfall from Fernald in the Great Miami River. Locatxon s - -
GM21.4is approxxmately three miles downstream of the effluent at the bridge i in New
Baltimore.

No sample results exceeded the FRLs. The final remediation levels for total uranium,

radium-226, and radium-228 in surface water in Paddys Run and the Great Miami

River are 530 pg/l, 38 pCifl, and 47 pCill, respectively.

PR1.8
. TOTAL URANIUM

222/95 " arems. 5/2/85 2/21/88 5/22/96 2597 2187 - 6487 2/23/88 6/12/88
DATE ;

With the exception of a short time in late winter/early spring, Paddys Run at the -
property line (PR1.8) was generally dry. ‘The two samples taken at this. locanon
(2/23/98 and 6/12/98) contmued to demonstrate low levels of total uranium.

The December 21 sample at PR3.3 showed an unusually hrgh total uramum result
(150 pg/l versus 1 to 2 pg/l genera.lly) The contract laboratory was unable torun a .
confirmatory sarnple because of lack of remaining material. Results from tlus area:
will not be avarlable from DOE/Fluor Daniel Fernald until mid 1999. Itis possrble
that there is an error in this result we will monitor the results from thrs locatxon in

early 1999. See Appendlx C for all surface water samphng results

Wb
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,sEDIMEN'T"]‘_? S 2286

Six mdependent routme samples were collected in 1998. Three additional locatrons

'were sarnpled for mrscellaneous reasons The ﬁrst of the three was taken in J uly w1th B

DOE/Fluor Daniel Femald The split sample was taken to check data consistency

“between Ohio EPA and DOE. The other two samples were taken in August upstream

and downstream from the confluence of Paddys Run and the southern waste units -
dralnage ditch. There was flow that appeared to be from the wheel wash area of the
southern waste units entering Paddys Run (which was dry at th1s locatlon) A total of
nine sedlment samples were analyzed in 1998. Samples ‘were analyzed for total

uranrum radrum—226 isotopic thorium, and ces1um—137

The maps in Appendix A shows all 1998 Sedimeht sampling locations. The location .
split with DOE/Fluor Daniel Fernald was taken at thev confluence of Paddys Run and .
the Great Miami River (GM20.29). The other two non-routine samples were taken in
Paddys Run at PR2.2 and PR2.21. Routine independent,samples were co-located -

with surface water sampling locations, with the addition of PR4.6 at the Morgan Ross

- Road bridge (the‘DOE/Fluor Daniel Fernald background station). Location PR7.2 -

had a gravel and cobble substrate, and did not have sufficient sediment to be sampled.

All sediment sampling results were low and - The total uranium final remediati o.n '

did not approach the FRLs. Final . level for sediment is 210.ug/g. -
Ohio EPA’s highest result for 1998

remediation levels for sediment at Fernald was 21 ug/g from location GM2 4.6,

“have been establrshed for the following which is directly downstream of the
. analytes (OU5 Record Of Decision, Fernald effluent discharge

December 15, 1995): total uranium (210 pg/g), radrum-226 (2.9 pCr/g), thonum-228

(3.2 pCi/g), thorium-230 (18,000 pCi/g), thorium-232 (l .6 pC1/g) and cesrum-137 (7

pCl/g) No sedrment sample resulted in any analyte above the FRL Results are .

summarrzed in Appendix D.
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SOIL | |
In 1998, Ohio EPA concentrated on monitoring site soil conditions at Ferrrald. OFFO

conducted several sampling events to evaluate compliance with'the waste acceptance ~

criteria by characterizing staged soils prior to the disposal in the OSDF. Other

samples were collected to delineate the extent of lead contamination and to deterrmne

whether the soil was RCRA regulated waste.

~ OFFO conducted seven soil samplmg events in 1998 and collected a total of 33

samples from Fernald. Each sampling event had a specific comphance obJectrve

See the Appendix for sampling locations and data results.

[e]

In the first sarnplmg event, ten split samples were collected from the Area 1 Phase
1 west impacted stockplle to determine WAC compliance (AlPlWIS) Sample

results were below the WAC for total uranium and technitium-99, and the E

~ stockpile was considered suitable for disposal in the OSDF.

The next soil investigation was conducted on the inactive ﬂyash pile in Area 2
Phase 1 of the southern waste units (SW5). Historical data irrdicated the need for
confirming above WAC total uranium and technicium-99 concentrations. All
technitium-99 results were very low. Five out of seven samples were well above
the WAC and FRL for total uranium (1030 mg/kg and 50 mg/kg, respectiv‘ely)
and reanalysis confirmed the initial results. It was determined that hot spots
found in the inactive flyash pile would be removed to soil pile 7 pending off-site
drsposal | ' | .

In the third samplmg event, OFFO split six soil samples from the south ﬁeld
ﬁrmg range (A2P1PB) DOE’s sampling focused on lead delineation above the
FRL of 400 rng/kg RCRA contaminants were analyzed to ensure proper :
disposal. Ohio EPA’s résults confirmed DOE’s FRL and Tox1c1ty Characteristic
Leaching Procedure, or TCLP delineation. The results conﬁrmed the need to treat
the soil as RCRA characteristic hazardous waste. -

Soil pile 5, located in the former production area (SP5), was set up as a staging

_area for soil and debris containing <150 mg/kg total uranium. Four contaminants

of concern were selected to characterize soil pile 5 for WAC attainment: total -

D
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u}anium, technetium-99, bis (2-chloroisopropyl) ether, and 4-nitroaniline. OFFO , .

and DOE split samples using a Geoprobe® at random depth intervals in the pile... . '
Sample results verif); total uranium and technitium-99 concentrations were below S
~ WAC. ' s

"o During 1998, OFFO conducted three independént iqspections and sampling

events from trucks

hauling excavated ) |
materials from the |
southern waste units to -

the OSDF (SWU-WAC).
Once in the southern = |

waste units, a randomly ... - o

Above, a truckload of soil from
the southern waste units is
stopped by Ohio EPA en route
to the OSDF. Selected soil is
dumped onto staging area for
sampling. Soil was staged here
until 24-hour lab analysis was
complete.

Right, Ohio EPA remedial
action coordinator samples soil
for uranium WAC certification.

\\rv-

.

selected truck was dumpd, sampled, and the load remained staged until the -
analysis was completed. OFFO’s contract lab agreed to provide 24-hour tur_h—
around time for the analysis of these types of samples. All three analyses were

| within WAC limit and the truckloads were taken to the OSDF for disposal.

Ohio EPA will continue to work with DOE and Fluor Daniel Fernald in 1999 to - _
monitor site soil conditions and evaluate WAC characterization prior to disposal in = -
the OSDF. |

V1 e
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BIOTA

Fish Tissue

With more than ten years of monitoring fish and not detecting any site 'relat,e‘di o
increases in total uranium, DOE/Fluor Daniel Fernald has discontinued monitoring
fish in the Great Miami River. Ohio EPA sampled fish in the Great Miami River
during 1998 as part of its monitoring program. Following the guidance of the |
“Environmental Regulatory Guide for Radiological Effluent Monitoring and
Environmental Surveillance,” (DOE January, 1991) Ohio EPA will sample fish

periodically (at least once every five years) to confirm low levels.

In 1998, Ohio EPA sampled fish from three locations. The upstream background
station is separated from the site by two dams (GM38.5). Ohio EPA also sampled
stations at the effluent pipe (GM24.6) and the confluence with Paddy’s Run

* (GM20.29), consistent with historical sampling conducted by DOE/Fluor Daniel

Fernald. Refer to Appendix A for the location of the fish samples.

Sampling took place on
September 15, near the end ‘
of the fish growing season.
Fish feed actively through
the summer months and
much less during the winter.

Autumn sampling allows

‘measurement of the
i maximum contéxninant '
«ws?i..'a e B S A S )
Fish collection on the Great Miami River. uptake of the fiShj

Common carp, were filleted and the fillets analyzed for total uranium. The results are

summarized in Appendix F. The results from 1998 are in agreement with what has =~ -

. been seen historically both upstream and downstream from the site. The average total

uranium content of fish in the family of the common carp (Cyprinidae) has been

RS
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0.013 pCi/g upstream of the site and 0.014 pCi/g downstream of the site (from the
1992-1995 Site Environmental Reports). 2 2 8 6 -

Hyporheic Organisms

It has been difficult to assess any impacts on the aquatic biota in Paddys Run because
the stream changes from a permanent stream coming onto the site and to an
intermittent stream leaving the site. This is caused by the streambed cutting through |
the glacial till and connecting to the ground water as it travels through the site. In an
attempt to assess impacts to aquatic organisms, Ohio EPA initiated a study of
hyporheic organisms in 1998. These are organisms that live in the zone between the _ |

bottom of the stream and

the ground water.
Twenty-five samplers
were set out on August
26, 1998. These were set
five to a location, across
the stream. Three

locations were on-site in

Above, the samplers were
divided into three equal -
chambers. They were placed in
the substrate so that the top -
chamber would be in the water =
column. Sample locations were
recorded using GPS.

Left, each of the chambers was
emptied into a separate '
container and preserved with

/ formalin for future analysis.

ddy Run, and two were off-site in Dry Run. The samplers were retrieved on .
December 8, 1998 and the contents are currently being analyzed for organisms. .

Further information will be available in the 1999 report.

J3 o
‘29



ENVUR@NMENTAL MONITORING

3.6

30 .

AR

~ Ohio EPA conducts air monitoring and surveillance at Fernald. Ohm EPA operated

seven high volume air samplers for the collection of particulate samples and three
radon monitors for the continuous monitoring of radon-222 gas. The objectives of
Ohio EPA air sampling are to verify the effectiveness of the DOE environmental air

monitoring network and to measure environmental impacts from remediation. -

High Volume Air Sampling
Ohio EPA conducts high volume air sampling to determine concentrations of se'leéied -
particulate contaminants present in the air from Fernald activities. Thése'sampl_ers‘ '

are strategically located to measure total u;aniuxﬁ, total suspended particﬁlates (TSP),
and other target radionuclides present in the air. Four air samplers are located ,on;site, :

two are located at nearby schools, and one background sampler was located 28 milés

‘north in Eaton. These locations were chosen based on the potential impacts from

specific activities, prevailing wind direction, availability of utilities, locations of
public interest, and points where maximum concentrations may be measured. The
locations are shown on the maps in Appendix A. The following figures display the
total uranium and TSP concentrations measured at Ohio EPA air sampling locafio'ns_‘

for Fernald. The data can be found in Appendix G.

1998 Fernald -
Total Uranium in Air

. |HEATON DELDA ELEM DCROSBY ELEM TNW OF WASTE PITS “MET TOWER SNE OF WASTE PITS ONE FENCELINEJ
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" Ohio EPA compares on-site location total uranium concentratrOhg with both off-Site' -
‘ locatron concentratlons and the concentrations hsted in National Ermssron Standard
for Hazardous Air Pollutants (NESHAP) for radronuchdes "The on-site concentrations *

were greater than the off-site concentrations, and all concentratrons were less than the

NESHAP concentrations. : - o , . 22 8 6

1998 Fermald .
Total Suspended Particulates

80
80 -]
70 — s — ® EATON
. e : o 8 Y : ’ o ELDA E.BM
o ° o CROSBY ELEM
% ‘ - | @ Nw OF waSTE FITS
= » MET TOWER
© NE OF WASTE PITS
S | NEFENCELNE

&@ﬁéﬁeﬁ@ﬁ@ﬁ & &»& Q&-‘:P@@
Collection Date :

. The curved lines have been added to demonstrate the cychc trend of TSP
concentratrons TSP concentrations tend to increase durmg the summer months with
dryer weather and increased remediation actrvrty‘ and decrease through the winter .

months when the rainfall has increased and remediation activity has decreased.
The following projects are monitored with Ohio EPAe high volume air samplers:

. Waste Pit Remedial Action Project. Ohio EPA has hfgh volirme air samrilers
| located northeast and northwest of the waste pits, (FNAPSOI and FNAPS04
. respectlvely) The northeast waste pit sampler has been operatronal since July 1996,
' ’whrle the northwest waste pit sampler became operatronal at the end of September |
1998. Total uramum and TSP samples are collected from each of these locatrons

E ‘ blweekly Begmnmg in September 1998, a monthly sample was analyzed for
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1sotopes of thorium and radium-226 to collect “baselme” data at these locatrons pnor -

.-to full-scale operatlons of the waste prts remedranon pro;ect

The 1998 average total uranium concentration measured at the northeast waste pit

location was approximately 10% less than the 1997 average concentration. -The -

-average total uranium concentration measured northwest of the Waste pits, fromi

‘ September through December was nearly identical to background concentratlons

measured during the same time penod These results reflect the limited remedratron ‘

~ activities in the area dunng 1998

_The northeast waste pit location 1998 average TSP concentration was the same as the

1997 concentration. Both waste pit samplers measured TSP concentrations within a

- few percentage points of the background location in 1998, Again, these results can be

attributed to the limited activities in the area.

On-Site Disposal Facility: The location of FNAPSO02 is on Fernald’s east fence line '

shghtly north of the OSDF. Samples have been collected from this locatron since
August 1996. Total uranium and total suspended partlculate samples are collected

from this location biweekly.

The 1998 average total uranium concentration was approximately 60% greater than A
the 1997 average and three to four times greater than the concentrations measnred |
off-site. These increases were expected during constructron and subsequent
placement of waste in the OSDF.- The measured concentrations remaln well below

the NESHAP standard.

‘The 1998 average TSP concentration was actually lower than in 1997, and was erther

less than or 1dent1cal to the concentratrons measured off-site. The dlfference in these -

values may be due to Fernald’s efforts to control fugitive _dust.
Southern Waste Units: FNAPSO03A, is north-northeast of the southem waste units
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~ near the site Meteorologrcal Tower Samples have been collected from this locatron

- since the end of July 1998. Total uranium and total suspended partrculate samples are. -

2286

The 1998 average total uranium concentration was'approxrmately one and one half

'collected from thrs locatron blweekly

times hrgher than background but remained well below the NESHAPs standards -

These higher.than background concentrations may be due to the extensive actrvmes m

- the southern waste units during 1998 and the fact that the momtonng locatron is near R

the center of the site.

. The average 1998 TSP measurements are nearly identical to those measured off-srte
and at background Agam these measurements may be due to Femald’s efforts in

controlling fugitive emissions.

Off-Site Locations: _Th_e air sampler located at Crosby Elementary school, AMS1 1; :
whjch is 2.3 miles west-southwest of Fernald became operational in March 1998 |
The sampler located at Elda Elementary School in Ross, AMS13, which is 2. 4 rmles
east-northeast of Femald became operational in May. DOE formerly operated both
locations. The background sampler, located near the City of Eaton, 28 miles north of
Fernald, OHAPSBK, has be'en Ohio EPA’s background location since lune 1996.
High volume sampling at thls location was ceased in October 1998. The Crosby
Elementary sampler was successfully evaluated for its appropnateness asa

background monitoring location. Total uranium and total- suspended part1culate o

samples are collected from each of these locations biweekly. A monthly sample from o \

Crosby Elementary is analyzed for 1sotoprc thorium and radrum—226 ‘The results
from these three locatrons are consrstent and are consrdered 1ndrcat1ve of background B

concentratlons

Radon Samplmg . 4
Ohio EPA collects continuous, or “real-time,” hourly measurements of radon-222

concentrations in ambient air. The three locations are:
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o FNRDNOI, located west of the silos along .]F’addys Run Road

o FNRDNOZ located east of the silos along the border of OU4 and the former -
production area - . A B

o OHRDNBK (background), located 28 miles north in the Clty of Eaton

The most recent hourly data can be viewed on the OFFO web site at

“http://offo2.epa.state.oh.us’FFERNALD/EnvMon/radon.shtml. The locations of these

~ stations are illustrated on the maps in Appendix A.

The primary source of radon at Fernald is the K-65 silos. These silos contain high
concentrations of radium bearing wastes from former production activities. The

radium in the silos decays to radon-222, which is continuohély released into the air.

" There are also less significant sources of radoﬁ at Fernald, ihcluding the wastc' pits

and silo 3. Ohio EPA uses continuous radon monitors to measure the concentrations.
The locations were chosen primarily for their proximity to the K-65 silos, and to

provide a method for verifying the effectiveness of DOE’s radon monitoring network.

The radon monitoring results for the three radon monitoring locations are shown in
Appendix G Table 3. The data indicates that average monthly radon concentrations
from the monitors located east of the silos and the location along Paddys Run Ro'aa
are typically less than 1 pCi/l, and are well below thé DOE Order 5400.5 limit of 3.0

pCi/l annual average at the facility fence line.

Ohio EPA has compared the résults from the locations east and west of the silds to the
results from the background location, OHRDNBK. A statistical analysis of 1998 data
as a whole indicates no statistical difference between the Paddys Run Road locatxon '
and background. However, third quarter data indicated an mcreasmg trend at the -

fence line location. ms increase in radon concentration will be watched carefully in:

1999. The avefagé monthly radon concentrations are illustrated in ﬁhe figure below.

2%
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1998 Fernald

-Radon-222 in Air 29 86 O
124 . : o
1.0
- 08-
§ 0.6
o
02-
0.0-
o
a2
¢ indicates only ]
one week of data, - ’
. East of Silos.
** indicates
“inclement [
weather may _
have adversely :
hiasad Faton. - | mEATON EIEAST OF SILOS 1 PADDYS RUN|

Although the background concentrations measured by Ohio EPA are within the
ranges expected for ambient environmental radon, they may not be typical for the
Hamilton County/Butler County area. Ohio EPA will evaluate data from a location

nearer to Fernald and will likely change the background location in 1999.
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TABLE 1 . S
PRVATEWELLS _____ || L NKmM12

50 - ———— BOEPA
mDOE |

ugn
vl
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DATE

50 y——
40 mOEPA
a0 MDOE
- pgl 20 :

10 -
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Note: DAT,E '

pgft = micrograms per liter

NS = not sampled - N \ - ’ BOK14 .

Total Uranium Final Remediation Level = 20 ug/l o 20 . HOEPA
for ground water . o S | . - EDOE
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APPENDIX C

TABLE 1
SURFACE WATER -
LOCATION 24wz~ LOCATION; TN COLLECT TOTALU Ra-226 Ra-zzs Raf-'228 Rai-;.z@: .
CODE N ,DESCRIPTION*,. o _‘DATE» 'v-_,-;pgll;-i_’ pCIII |+t error' R " ’ -él;{eﬁrg}ofi;
PRO.2 Paddys-Run/Mile 0.2 Feb 23 2.2 0.072 | 0.033 0.64
PRO.2 Paddys Run/Mile 0.2 Apr7 3.2 0.19 | 0.039 0.93
PRO0.2 Paddys Run/Mile 0.2 May 18 3.8 <0.12 NA 0.97
PRO.2 Paddys Run/Mile 0.2 Jul 15 2.4 <0.055; NA 0.84
PRO0.2 Paddys Run/Mile 0.2 Aug 24 3 0.15 | 0.048 0.82
PR1.75 Paddys Run/Mile 1.75 May 29 1.6 <0.065] NA 1.3
PR1.8 Paddys Run/Willey Bridge Feb 23 2 0.12 | 0.033 0.86
PR1.8 Paddys Run/Willey Bridge Jun 12 1.9 [<0.038] NA 0.84
PR2.2 Paddys Run/Mile 2.2 Aug 24 22 <17 NA 1.3
PR3.3 Paddys Run/RR Bridge - Feb 23 1.4 0.1 0.031 0.77
PR3.3 Paddys Run/RR Bridge Apr7 1.3 0.22 | 0.042 0.92
PR3.3 Paddys Run/RR Bridge May 18 0.6 0.062 0.11 NA~
PR3.3 Paddys Run/RR Bridge Jul 15 0.67 0.013 | 0.042 0.68
PR3.3° Paddys Run/RR Bridge Aug 24 0.93 |<0.089 NA 1
PR3.3 Paddys Run/RR Bridge Oct 19 9.3 0.19 | 0.049 2.3
PR3.3 Paddys Run/RR Bridge ‘Dec 21 150* | 0.034 | 0.031 0.69
PR7.2 Paddys Run/Mile 7.2 Feb 23 0.98 0.042 | 0.027 - 1
PR7.2 Paddys Run/Mile 7.2 Apr7 1.1 0.09 | 0.027 . 0.87
PR7.2 Paddys Run/Mile 7.2 May 18 0.9 <0.1 NA <3.9 NA
PR7.2 Paddys Run/Mile 7.2 Jul 15 0.31 0.11 0.034 2.1 0.69
PR7.2 Paddys Run/Mile 7.2 Aug 24 0.33 |<0.081 NA 2.6 0.94
PR7.2 Paddys Run/Mile 7.2 Oct 19 0.78 0.24 | 0.062 27 1.1
PR7.2 Paddys Run/Mile 7.2 Dec 21 0.64 0.052 | 0.027 1.3 0.75
GM21.4 New Baltimore Bridge Feb 23 1.8 0.27 | 0.051 1.6 0.55
GM21.4 New Baltimore Bridge Apr7 1.9 0.19 0.041 3.5 0.88
GM21.4 New Baltimore Bridge May 18 1.8 <0.13 ‘NA <0.13 NA
GM21.4 New Baltimore Bridge Jul 15 1.2 0.25 | 0.053 2.4 0.75
GM21.4 New Baltimore Bridge Aug 24 1.2 0.16 0.049 4.1 1.1
GM21.4 New Baltimore Bridge Oct 19 1.6 0.43 | 0.079 4.6 1.4
GM21.4 New Baltimore Bridge Dec 21 2.7 0.14 | 0.045 1.7 0.91
GM24.6 Down Stream FEMP Effluent| Feb 23 1.7 0.16 | 0.038 1.1 0.55
GM24.6 Down Stream FEMP Effluent Apr7 2 0.2 0.049 3.2 0.81 |
GM24.6 Down Stream FEMP Effluent| May 18 1.9 0.22 0.11 <15 NA
GM24.6 Down Stream FEMP Effluent| Jul15 1.4 0.22 | 0.057 1.5 0.63
GM24.6 Down Stream FEMP Effluent| "Aug 24 1.5 0.16 0.064 2.9 0.98
GM24.6 Down Stream FEMP Effluent{ Oct 19 1.6 0.37 0.087 4 1.3
GM24.6 Down Stream FEMP Effluent| Dec 21 24 022 | 0.044 | 0.87 0.81
GM26.2 Venice Bridge - background Feb 23 2 0.16 | 0.047 3.1 0.84
GM26.2 Venice Bridge - background Apr7 1.9 0.12 0.045 2.9 0.77
GM26.2 Venice Bridge - background May 18 1.8 0.16 0.081 <1.5 NA
GM26.2 Venice Bridge - background Jul 15 1.3 0.22 | 0.058 1.7 0.71
GM26.2 Venice Bridge - background Aug 24 1.3 0.065 | 0.0563 4 1.1 -
GM26.2 Venice Bridge - background Oct 19 1.5 0.45 0.1 46 1.3
GM26.2 Venice Bridge - background Dec 21 1.6 0.24 0.06 0.43 0.76
Note:

pg/t = micrograms per liter
pCiAl = picocuries per liter
* requested reanalysis but insufficient sample remained
NA = not applicable

Total Uranium Final Remediation Level
Ra-226 Final Remediation Level =
Ra-228 Final Remediation Level

= 530 pgt for surface water
38 pCifl for surface water
= 47 pCifl for surface water

Uncertainty is equal to the total error at 2 sigma (95%) confidence level.

M




APPENDIX C -

TABLE 2 o __2286

BSN2US [Basin 2 upstream . Jan'13 | 25 | 5 29 1. 7.3 ND
BSN2INF |Basin 2 influent" Jan13 | 190 162 | 1.7 6.1 ND
BSN2DT |Basin 2 drainage tile Jan 13 180 | 155 | 36 | 6.3 | ND.
NESDTRP |NE sedimenttrap Jan22 | 11 . NS | NS | NA | NS°
EFNCRO |East fence run on Jan 22 2 NS - [ NS NA | NS
Note:

ug/l = micrograms per liter
pCil/l = picocuries per liter
ND = not detected above the minimum detectable activity
NS = not sampled or sample not analyzed for parameter
“NA = not applicable : »
Total Uranium Final Remedlatlon Level = 530 pg/l for surface water
Technetium-99 Final Remediation Level = 150 pCifl for surface water
" Uncertainty is equal to the total error at 2 sigma (95%) confidence level.

TABLE 3

SURFACE WATER

it -
PR1.75 Paddys Run mile 1.75 | May 29 <11

Note:
TPH = Total PetroleUm Hydrocarbons
mg/l = milligrams per liter ’

g5




APPENDIX

TABLE 1
SEIHMENT

GMZ20.29 - Jul 1 1.5 0.676
GM24.6 Jul 15 21 NS
GM26.2 Jul 15 0.92 NS

PRO0.2 Jul 15 . 0.11 16 | 0.19 0.8 0.11
PR1.8 Jul 15 . 0.064 0.78 0.1 0.32 0.052
PR2.2 Aug 24 1 0.22 0.85 0.17 0.9 0.17
PR2.21 Aug 24 0.36 0.24 0.68 0.18 0.4 0.13
PR3.3 Jul 15 0.45 0.072 0.71 0.094 0.47 0.068
PR4.6 Jul 15 0.59 0.1 0.82 0.12 0.55 0.09
GM20.29 Jul1 0.64 0.094 1.1 0.15 0.59 0.085
GM24.6 Jul 15 0.65 0.11 14 0.18 0.71 0.11
GM26.2 Jul 15 0.63 0.17 0.89 0.17 0.67 0.14
Note:

Hg/g = micrograms per gram

pCifg = picocuries per gram

NS = no sample or sample not analyzed for parameter

Total Uranium Final Remediation Level = 210 ug/g for sediment
Uncertainty is equal to the total error at 2 sigma (95%) confidence level.

Hly




'APPENDIX E

TABLE 1 IR AR R S
sou_ WEST STOCK PILE ' T S s

2286

ATPTWIS-8-4-R | Mar 19 21 0.41 0.16 :
ATPTWIS-T1-2-R[ Mar 19 21 0.59 0.78
ATPTWIS-T14-R|  Mar19. 31 063 017 b
ATPIWIS-14-1-R| Mar 23 24 0.48 0.15

ATPIWIS-14-3-R| Mar 23 28 0.32 0.15

ATPTWIS-268-1-R|  Mar 19 30 0.59 0.19

ATPTWIS-29-1-R| - Mar 19 20 0.41 0.16

ATPTWIS-20-3-R|. Mar 23 19 039 | 018 |

ATPIWIS-20-4-R| Mar23 21 044 | 016

Note:

mg/kg = milligrams per kilograrri

pCi/g = picocuries per gram

Total Uranium Waste Acceptance Criteria = 1030 mg/kg for on-site soil
Technetium-99 Waste Acceptance Criteria = 30 pCi/g for on-site soil
Uncertainty is equal to the total error at 2 sigma (95%) confidence level.

TABLE 2 ' ‘ : o LT
SOIL - INACTIVE FLVASH PILE ' - ‘s

SPICI

SW5-41 -24R

SW5-42-33R 16000 7 0.94

SW5-43-37R 9300 0.3 0.17

SW5-43-38R 15000 0.48 0.23

SW5-43A-33R 31 0.42 0.22

SW5-44-20R 24 0.6 0.21

SW5-44-7R 2000 1.2 0.26

Note: } .

mg/kg = milligrams per kilogram o ~ ’ ) L - )

pCi/g = picocuries per gram .

Total Uranium Final Remediation Level = 82 mg/kg for on-site soil
Technetium-99 Final Remediation Level = 30 pCi/g for on-site soil
Uncertainty is equal to the total error at 2 sigma (95%) confidence level.



APPENDIX E

TABLE 3

SOIL - FIRING RANGE ,
" LOCATION. | COLLECT]| TOTAL |- LEAD |
_CODE . | DATE | LEAD | 7TCLP
- | 4998, | mglkg | ‘pgN
A2P1PB-25-3 Apr 20 13.1 <27.9
A2P1PB-26-3 Apr 20 17.1 77.1
A2P1PB-27-3 Apr 15 267 <27.9
A2P1PB-28-2 Apr 20 432 458 .
A2P1PB-29-2 Apr 20 2690 687
A2P1PB-30-4 Apr 20 18.2 131

Note:

mg/kg = milligrams per kilogram

Mg/l = microgram per liter

Final Remediation Level for lead = 400 mg/kg

Toxicity Characteristic Leaching Procedure standard for lead = 5000 pg/!

TABLE 4
SOILPILES

"LOCATION - | COLLECT|  OEPA | 'DOE . OEPA-] -~ DO

: cone “DATE" | TOTAL Y T.OTAL u 99 .| Tcgd | e

: |.: 4988 | migikg i mglkg :|. "pCllg: | $I-ievor|-- pCilg.
SPETT3RY Apr 23 33 26 0.18
SP5-16-2-R-Y Apr 27 58 38 0.64
SP5-16-3-R-Y Apr 27 55 40 . 0.17
SP5-11H4-RY | Apr27 76 NS 0.21
SP5-1-1-R-Y Apr 27 150 | 82 0.18
Note:

mgfkg = milligrams per kilogram

pCilg = picocuries per gram

NS = no sample or sample not analyzed for parameter

Total Uranium Final Remediation'Level = 82 mg/kg for on-site soil
Technetium-99 Final Remediation Level = 30 pCi/g for on-site soil
Uncertainty is equal to the total error at 2 sigma (95%) confidence leve!.

TABLE 5
SOlL SOUTHERN WASTE UNITS

SWUWAC01 | Jui29

SWU-WAC-02 Jui 29
SWU-WAC-03 Aug 18
SWU-WAC-04 Aug 18
SWU-WAC-05 Oct 27
SWU-WAC-06 Oct 27

o K

pCi/g = picocuries per gram




. APPENDIXF

TABLE 1

e ‘gl - ngl
GM38.5- | ‘Sep 15 | 0.00061 | 0.00223 | .= = .
GM24.6 Sep 15 | 0.00036 | 0.00121°| . °
GM20.29 | Sep 15 | 0.00054 | 0.00211 |

Note: - 7 .
Hg/g = micrograms per gram



APPENDIX G

TABLE 1

|AIR - TOTAL URANIUM

‘START,— P ”FNAPSO1 FNAPSO3A e FNAPSM ’AMSH U
:~DATE A - ~pglni L ngm‘ i
12/30/97 01/15/98 2.9E-05 3.5E-05 NS NS NS
01/15/98 | 02/02/98| 2.0E-05 1.4E-05 NS NS NS
02/02/98 | 02/17/98 | 9.7E-05 6.6E-05 NS NS NS
02/17/98 | 03/02/198 | 2.9E-04 5.1E-05 NS NS NS
03/02/98 | 03/17/98| 3.5E-05 1.2E-04 NS NS NS
03/17/98 | 04/01/98| 6.5E-04 5.5E-04 NS NS 5.0E-05] NS 5.0E-05
04/01/98 | 04/17/98 | 2.3E-04 1.8E-04 NS NS 5.9E-05| NS 6.3E-05
04/17/98 | 05/01/98 | 9.9E-05 1.2E-04 NS NS 8.2E-05[ 1.0E-04| 6.8E-05
05/01/98 | 05/14/98 | 1.4E-04 1.3E-04 NS NS 5.2E-05| 6.9E-05] 3.2E-05
05/14/98 | 06/02/98 | 2.2E-04 2.1E-04 NS NS 9.2E-05| 9.8E-05| 7.6E-05
06/02/98 | 06/15/98 [ 2.1E-04 9.3E-05 NS NS 8.3E-05| 5.4E-05| 4.3E-05 : i
06/15/98 | c6/30/98{ 2.0E-04 1.8E-04 NS NS 9.3E-05] 1.1E-04 5.9E-056 |
06/30/98 | 07/15/98 | 1.3E-04 | - 1.2E-04 NS NS |6.6E-05] NS 3.1E-05 B
07/15/98 | 07/30/98| 8.4E-05 6.7E-04 NS NS 6.0E-05] NS 3.0E-05 a
07/30/98 | 08/13/98 | 1.4E-04 1.4E-04 2.1E-04 NS 5.1E-05| 6.3E-05| 4.0E-05 - ) 5
08/13/98 | 08/31/98 | 1.8E-04 5.2E-04 2.8E-04 NS 6.0E-05| 7.8E-05| 7.6E-05 |
08/31/98 | 09/14/98 | 1.6E-04 5.0E-04 6.0E-05 NS 4.1E-04( 9.8E-05] 4.8E-05
09/14/98 | o9r30/98] 3.0E-04 3.8E-04 2.0E-04 NS 5.7E-05| 8.3E-05| 4.5E-05
09/30/98 | 10/15/98 | 1.3E-04 1.5E-04 2.0E-04 ~ 9.6E-05 {4.1E-05] 6.5E-05| NS
10/15/98 | 10/29/98 | 1.0E-04 3.3E-04 1.4E-04 7.4E-05 |4.6E-05 NS NS
10/29/98 [ 11112198 1.3E-04 |~ NS 1.8E-04 1.0E-04 |2.9E-05| 4.7E-05 NS
11/12/98 | 11/30/198 ] 7.2E-05 NS 9.1E-05 6.0E-05 | 5.1E-05 NS ~_Ns
11/30/98 | 12114198 | 5.5E-05 2.5E-04 2.6E-05 3.2E-05 |4.1E-05 NS NS -
12/14/98 | 12/29/98| 5.9E-05 NS 4.5E-05 3.2E:05 |3.7E-05} 7.8E-05 NS

Note:

wg/m?® = micrograms per cubic meter : ﬂ

NS = not sampled

TABLE 2
AlR - TOTAL SUSPENDED PARTICULATES
} c N s o uglm{: pglm’ S J&I
12/30/97 0115/98 14 14 NS NS 14
01/15/98 | 02/02/98 26 25 NS NS 28 . £
02/02/98 | 02/17/98 24 25 NS NS 32 ' ' -
02/17/98 | 03/02/98 22 15 NS NS 22 g : "
03/02/98 | 03/17/98 20 20 NS NS 22
03/17/98 | 04/01/98 35 29 NS NS 29 . ,
04/01/98 | 04/17/38 31 20 NS NS 24 i
04/17/98 | 05/01/98 31 26 NS 36 28 :
05/01/98 | 05/14/98 18 44 NS 38 31 -
05/14/98 | 06/02/98 70 51 NS 52 53
06/02/98 | 06/15/98 30 29 NS 32 27
06/15/98 | 06/30/98 47 39 NS 61 36
06/30/98 | 07/15/98 34 36 NS NS 31
07/15/98 | 07/30/98 35 44 NS NS 32
07/30/98 | 08/13/98 44 37 39 42 47 .
08/13/98 | 08/31/98 60 50 44 54 .46
08/31/98 | 09/14/98 51 44 42 43 36
09/14/98 | 09/30/98 82 47 43 51 45
09/30/98 | 10/15/98 28 24 32 37 NS .
10/15/98 | 10/29/98 25 30 31 NS NS .
10/29/98 | 11/12/98 23 NS 28 35 NS
11/12/98 | 11/30/98 22 NS 26 NS NS
11/30/98 | 12/14/98 23 25 28 NS NS -
12/14/98 | 12/29/98 22 NS 25 32 NS
Note: ’

pg/m?* = micrograms per cubic meter
NS = not sampled

50




APPENDIX G

TABLE 3 - ; | “__228 6

[AIR - THORIUM

{MONT
R

1998 [

SEP FNAPS01 3.6E-05 4.1E-05

SEP FNAPS04 NS NS

SEP AMS11 1.7E-05 3.2E-05

OCT FNAPS01 7.3E-06 1.4E-05

oCT FNAPS04 -2.3E-06 9.2E-06

OCT AMS11 4.8E-06 1.5E-05

NOV FNAPSO01 2.3E-05 1.1E-05

NOV FNAPS04 6.9E-06 7.5E-06

NOV . AMS11 1.3E-05. 1.0E-05

DEC FNAPSO1 8.9E-06 1.5E-05 -

DEC FNAPS04 4.6E-06 1.1E-05 B

DEC AMS11 - TAE-06 . 1.1E-05 8.8E-06
Note:

pCi/m* = micrograms per cubic meter
NS = not sampled :

TABLE 4

A FHOURLY MAXS
FEB 03 = 0.8 1.7 NS NS NS 02, = 0.3 0.8
MAR * 0.2 0.4 1.5 0 0.3. 1.7 0.1 0.4 1.1
APR 03 - 0.7 1.6 0.2 0.7 1.9 - 0.2 .0.5 13
MAY 0.4 . 0.7 1.7 0.2 0.7 -~ 1.7 0.3 .06 1.6
JUN 0.2 0.6 1.4 0.2 0.5 . 1.4 0.2 0.4 1.1
JUL 0.5 1.2 2.7 0.3 . 0.6 2.1 - 0.3 0.6 1.6
AUG 0.8 - 1.3 3.4 0.5 1.1 - 26 0.5 0.8 1.8
SEP 1.1 1.7 3.8 0.9 14 . 3 0.6 1 - 2.5
QCT - 0.9 1.8 3.5 0.8 1.6 3.1 : 0.6 : 1.6 - c 29 - -
NOV 0.8 1.6 - 3.7 06 1.4 3.3 0.6 - 13 2.8
DEC ** 0.6 1.5 3.1 04 1.9 2.8 - - 0.7 18 4
Note:

pCil = picocuries per liter
NS = not sampled
* = FNRDNO2 was in operatlon for approxnmately 1 week

** = inclement weather at Eaton



A R [

'OTHER RESOURCES

298 6 A.

DOE Public Environmental
Information Center (PEIC)
Delta Building .

- 10995 Hamilton-Cleves nghway |

Harrison, OH 45030 -
- (513) 648-7480" -

DOE-FN Public Information
P.0O.Box 538705
Cincinnati, OH 45253
, (513) 648-3153
. “contact: Gary Stegner, Dlrector

F luor Daniel Fernald Public Affairs

P.O. Box 538704
Cincinnati, OH 45253
(513) 648-4898
~ contact: Jeff Wagner, Director

U.S. EPA -- Region V'
77 West Jackson Blvd.
Chicago, IL 60604
(312) 886-0992 .
contact Jim Saric, Remedial Project:
Manager '

' Femald Health Effects Subcommlttee
: NIOSH | .
5555 Ridge Ave., Mail Stop R44

Cincinnati, OH 45213
(513) 841-4400
contact: Dr. David Pedersen

— - . —

. Fernald Citizens Adv1sory Board

P.O. Box 544
~ Ross, OH 45061 .
(513) 648-6478.
contact: Jim Bierer, Chair

Community Reuse Organization -
' P.O.Box38 -
‘Ross, OH 45061 -
- (513) 648-4168
contact: David McW1111ams Chalr ~

. Femald Re31dents for Env1ronmental-

- Safety and Health
~ P.O.Box 129 .
Ross, OH 45061-0129
(513) 738-8055 (phone and fax) "

contact: Lisa Crawford, President

Fernald Living I-hstory PI‘OJ ect .
~ Attention: Sharon Stanton
P.O. Box 538704
Mail Stop 12 ,
Cincinnati, OH 45253- 8704
(513)648-3275 - C
. contact: James Innis, Chair -

sk
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[Fernald Team Contacts
Main Number: 1-800-686-8930
FAX: (937) 285-6404
http://offo2.epa.state.oh.us

Graham Mitchell ‘
OFFO Chief........ ceererernreenens 285-6018

Tom Schneider . o
Fernald Project Manager......285-6466

Donna Bohannon ‘
Environmental Monitoring...285-6453

Rex Brown

Data Manager.........cccoeuee. ..285-6057
Jim Coon
Programmatic Issues............ 285-6074 .

L'aum Hafer
Public Qutréach................... 285-6455

Ruth Vandegrift and Jim Colleli

- .Ohio Departmeht of Health....c...ccoeennis

Lloyd Bokman R
Ohio Emergency Management Agency

Kelly Kaletsky

Env. Monitoring/GPS........... 285-6075
Bill ]Lohner - ' L
Air Monitoring.......c.c.cceuee.. 285-6051
Tom Onfclko S
CERCLA Oversight............. 285-6073
Michelle Waller :
CERCLA Oversight............. 285-6454
Joe Bartoszek ' L
Surface Water .........ccceeeeev. 285-6464
Mike Proffitt I
Ground Water ..........cccce.e.e. 285-6603
rerveeenesseeeserseenesssnssesnennns (614) 64422727
......................... e, (614) 889-7178
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This document is printed on recycled paper (30% post consumer
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